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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TaK ¥ TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B TNPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTUE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHe 3ajay  SABJSIETCA  pealu3anuei
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelIbHO-METoAuYecKre TuHuM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAKEHUSN», «YPaBHEHHMS M HEpPaBEHCTBa», «DYHKLIHN.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3ydeHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUs H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O NEHCTBUTEILHOM 4Hciie. 3aBEPIICHUE OCBOSHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromImMXcs
MaTeMaTHYECKOTO ammapaTa, HEOOXOIUMOTO /IS pEIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuang TIpyNIUpYyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKU KaK S3bIKA JIJISl TIOCTPOCHUST MaTEMaTHYECKHX MOJIeNeH,
OIIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMsS Kypca HWH(GOpPMATHKH, M OBJIQJCHHWE HABbIKAMU JEIYKTHBHBIX pPAaCCYXKIEHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeld MaTeMaTU4ecKOol MOJENU JJisi ONUCAHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CUMBOJIMYECKUE, TrpaduuecKue,
BHOCHT BKJIaJ] B (hOpMUPOBAHHE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BbIYHCICHUA

JpoOu OOBIKHOBEHHbIE WU JECATUYHBbIE, MEPEXOoa OT OAHON (opMbl 3amucu Apolelt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. Apudmerndeckue NEHCTBHS ¢ pallMOHAIBHBIME YHclIaMu. Pemenne 3a1a4y u3 pearbHOM
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BUJE IPpOOH U
IpoOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, pEUIEHUE 33]a4 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHre IPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATypaJIbHbIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYCHUE BBIPAXKEHUSA C NEPEMEHHOM. JlONyCTUMBIC 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIBI.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE
BBIpaXXEHUsI, TIPaBUJIa MPeOOpa3OBaHUs CyMM U MPOM3BEIEHUI, MpaBUiia pacCKpPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHounenbl 1 MHOrouwleHbl. CteneHb MHorouseHa. Cro)keHue, BIUUTaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMsI, IIpaBUia MPeoOpa30BaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHue JIMHEHWHBIX ypaBHeHHI. CocCTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.



Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CucremMa ABYX JTWHEWHBIX
yYpaBHEHHMI ¢ JBYMs NEpeMeHHbIMH. PenieHune cucreM ypaBHEHM CrocoOOM IOJCTaHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukum Ha npsMod. UucinoBble NPOMEXYTKU. PaccTositHue Mexnay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M OopauHAaTa TOYKH Ha
KOOpAMHATHOM IuIocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peanpHbIX 3aBuUcHUMOCTei. [lonsarue ¢dynkuuu. I['padux dyaknum. CpoicTBa (GYHKIIHMA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUIA.

8 KVIACC

Yuciia 1 BLIYUCICHUA

KBagparueiii kopenb u3 uucia. llonstue 00 wuppanuvoHanbHOM uwmcie. [lecsaTuynbie
npUOJIMKEHUsT UPPAaLMOHANBHBIX yncesl. CBoWcTBA apu(pMETHYECKUX KBaJPAaTHBIX KOPHEH U UX
IpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUMCIEHUAM. [leificTBUTENbHBIE
qyucia.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aMuch Yucia.

Anredpanyeckne BbIPaKeHUs

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoit apobu. CroxxeHue,
BBIUNTAHNE, YMHOKEHHE, JICJICHNEe ainredpandeckux ApoOei. PannoHanbHbIe BBIpRKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHIpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YpaBHEHUN C JBYMs IepeMEHHBIMU. [IpuMepbl pemeHus CUcTeM HENMHEWHBIX YPaBHEHHH C
JBYMsI IEpEMEHHBIMHU.

Permienue TeKCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

UucioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW INEPEMEHHOMU.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBEeHCTBA € OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOnacTb onpeaesneHuss 1 MHOKECTBO 3HaueHUH pyHKuHu. CriocoObl
3aaHus QyHKIUH.

I'paduk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsr rpadgukon
(GYHKLIUH, OTpaXKAIOLINX pealbHbIEe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINME NPAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadpukn. @yrkupn y = X2, y = X3, y = \x, y=|x|. T'paduueckoe peurenue ypaBHEHHI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BLIYUCJIECHUA



PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIE NIECATUYHbBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENBHBIC 4YHCIA KaK OECKOHEYHBIC
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOU MPSAMOMN.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe NEUCTBUSA C JACUCTBUTEIHHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHUpPA, JIUTEIBHOCTH IPOLECCOB B OKPYXKAIOIIEM
MUpe.

[Tpubmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3yIoKEHUEM HA MHOKHTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEeHUW.  PemieHwe  TEKCTOBBIX  3ajad
anredpandeckuM METOAOM.

VYpaBHeHHe ¢ OBYyMsl MEPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN C JByMs II€pEMEHHBIMU. PeleHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. ['paduueckas WHTepHpeTaIus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanmparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dymkrmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = [X| 1 ux cBoiicTsa.

Yucii0Bble NMOCJIEA0BATEIbHOCTH U NPOrPECCUH

[TonsiTMe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TIOCIEO0BATEILHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmerndeckass M reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apu(pMeTUYECKON U FTeOMETPUUECKOIN MPOTrPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4ieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IHJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJbTaTbl OCBOEHHUS TIporpaMMbl ydyeOHOro Kypca «Aunredpay»

XapaKTepU3YOTCS:
1) naTpuoTHYecKoe BOCIINTAHHE:



MPOSIBICHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCUMCKHUX MATEMAaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA WM peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHKEHUM
HAyKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) Tpya0oBO€E BOCHIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTeMaTUYeCKOro o0pa3oBaHUS HA NMPOTSHKEHUU BCeil
JKU3HU ISl YCIEITHON MPOPECCHOHANBHON NEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHJMBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHEHTAICH B JCSITEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKa, MPHPOABI W OOIIECTBA, TOHUMAaHHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALMHU, OBJIAJCHUEM S3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HAaBBIKAMU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 3JI0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHHE MaTEeMaTUYECKMX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpebl, IMIAHUPOBAHUS IOCTYIKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpesbl, OCO3HAHUEM TJI00ATIbHOTO XapaKTepa HKOJIOTHMUECKUX
po0JieM U IyTel X peleHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHMSI, HABBIKM W KOMIICTCHITUH U3
OTIBITA JIPYTHUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTAaxX W SBIEHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE PAa3BUTHE;



CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TpeOylOmuil KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble pEIICHUS U
neicTBus, OpPMyYJIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeCTBUA

Ba3oBrble JJornueckue aeicTBus:

BBISIBJISITH U XAPaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKW MATEMAaTUYECKUX OOBEKTOB,
HOHATUI, OTHOLICHUH MEXAY IMOHATHUAMH, (HOPMYIMPOBATH OIpPENCICHUS MOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKANU, OCHOBAaHUS 1J1s1 0000IIeHUs
Y CpaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;

BOCIIPHHUMATh, (HOPMYIUpPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IUE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, IpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHIi;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTesbCTBA MATEMaTHYECKUX  YTBEPXKICHMH (mpsiMble ©  OT
IPOTUBHOTO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECJIOXKHBbIE  JI0Ka3aTelIbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTPAaUBATh APTYMEHTAIUIO, NPUBOIUTH IPHMEPHl M
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

UCTIOJIB30BaTh  BONPOCHI  KaK  HCCIIEJAOBATEIIbCKUNA  MHCTPYMEHT  IO3HAHMS,
dbopmynupoBaTh BOTIPOCHI, bukcupyrome MPOTHBOPEYHE, npooiemy,
CaMOCTOSITC/IbHO YCTAHABJIMBAaThH KMCKOMOE U JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO IO3ULIUI0, MHEHHUE,;

NPOBOUTH TI0 CaMOCTOSITEJIBHO COCTABJICHHOMY IUTaHY HECIIOKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

CaMOCTOAITENIbHO  (OPMYJIMpPOBaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3yjbTaTamM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OIEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh W M30BITOYHOCTH MH(OpPMAIIUU, JAHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3a]1a4u;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPHPETUPOBATH MHGOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM TMIPE/ICTABICHHUS,



BBIOMpATh (hopMy MpeaCcTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a1aul
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 110 KPUTEPUSAM, MPEII0KEHHBIM YUUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

BOCIIPUHUMAThH U (POPMYIHPOBATH CYKIIEHUSI B COOTBETCTBUH C YCIOBHUSIMHU U LEIIMHU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHMS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIIEHUs 3a/1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0JIe 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TeMBI, TPOOJIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaTh KJEH, HAIEICHHbIE HA IIOUCK pEUICHHS,
COIMOCTABJISITh CBOU CYXKIEHMS C CYXKACHHUAMHU JPYIMX YYacTHHUKOB JMAaJIOra,
00Hapy>KUBATh Pa3IMune U CXOJCTBO MO3UIUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

IPEJICTaBIISITh PE3yNbTaThl PEUICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOCHHOCTEH ayAuTOpHH;

MOHMMATh U KCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHAWBHUIYaTbHOW pPabOTHI
IPU PEIIeHNN Y4eOHBIX MaTEMaTHUECKHX 3a71a4;

MPUHUMATH 1IeJTb COBMECTHOU JI€ATEIbHOCTH, IIIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTh BUAB pabOT, IOrOBapUBaThCA, OOCYXXIATh NpPOIECC U
pe3ynbTar paboThl, 000011aTh MHEHUSI HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (00CYXJCHUS, OOMEH MHCHUSIMH,
MO3IOBbIE IITYPMbI M JIPYTH€), BBIIOJHATH CBOK 4acTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIC€HAMH KOMAaH[bI, OIICHUBATh KaueCTBO CBOErO BKJIaJa B
00Nl MPOIYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BbIOMpaTh CHOCOO pelleHuss C y4ETOM HUMEIOUIMXCS pPECYypCcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, 3MOLMOHAJLHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ylbTaTa peuieHus
MaTeMaTHYeCKOM 3a7a49M;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHHUM 3a/1a4M, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh TPHUYMHBI JOCTHIKCHUS WU HEIOCTHKEHHs IIeNd, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI



K xoniy oOydenuss B 7 KkJjacce OOYYAOIIMICS TMONTYYUT CICAYIOMIHUE TMPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUe AECHUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHMWs] YHCIOBBIX BBIPAXKEHHUH, NMPUMEHSTH Pa3HOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUYEHWH JPOOHBIX BBIPAXKEHHUH, COAEPIKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[Tepexoaute OT 0HOM (HOPMBI 3amMCU YKMCEN K ApYroi (mpeodpa3zoBbIBaTh JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOBb).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOKUTEIH HaTypaJIbHbIX YUCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LIEI0r0 BhIPAKEHHsSI B MHOTOWIEH MPUBEICHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOWJIEHAa HAa MHOTOYIEH M MHOTOYJe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHeHHUs (OpMy COKpaméHHOro
YMHOXEHHUS.

[IpumensiTh npeoOpa3oBaHUS MHOTOWIEHOB Uil pEUIeHHs pPa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAIbHOU MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MOKa3aTEeNIIMU /sl TpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NMEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHnsTh rpaduueckre METObl IPH PEIICHUN TUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMephI Map YUCE, IBISIOUIMXCS pellieHUeM JMHEHHOTO YpaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOpJIMHATHOM IUIOCKOCTH TpaQuK JHHEWHOTO YpaBHEHUS C JBYyMS
NePEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pematps cucreMbl IByX JIMHEHHBIX ypaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.



CocTaBnsAiTh W pemath JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUU IO
YCIIOBHIO 3a/1aud, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYCHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE INPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEeHHBIX GyHKIUHA. CTpouTh rpaduK QyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMKA M3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHmy oOyuenus B 8 KJjacce oOyd4aromuiicss MOJIYYUT CIEAYIOLIUE MpeIMeTHbIC
pe3ynbTaThl:

Yucoa 4 BbIYMCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHOW MIPSIMOIA.

[IpumeHATs TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBaJpPATHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPeoOpa3oBaHMsl BbIPaKEHUH,
coJiepXkaluxX KBaJpaTHble KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCENT C MOMOIIbIO JNECATUYHBIX IpoOeil u
crenene yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MpeoOpa3oBaHus
BBIPKEHMM, COAEPKALIUX CTENEHH C LIEJIbIM TT0KA3aTeIEM.

BbINoNMHATE TOXAECTBEHHBbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOIOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ PEIICHUS Pa3IW4yHBIX 3a7ad U3
MaTeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

YpaBHeHusI U HepaBEeHCTBA

PemaTe nuHelHbIe, KBAAPATHBIE YPABHEHUS U PALIMOHAIIbHBIE YPABHEHHUSI, CBOJSIIHNECS K
HUM, CUCTEMBI IByX YPAaBHEHUI C IByMs IEPEMEHHBIMU.

IIpoBONUTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
INPUMEHEHHEM TrpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIBbKO, U IpoYee).

[Tepexoauth OT cioBecHOH (QOPMYIMPOBKM 3ahauM K e€ anreOpanyeckod MOJAETH C
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHMiIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TIOJyYEHHBINH pe3ysIbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TPadUUECKyI0 HILTIOCTPAIHIO
MHO’KECTBa PELICHII HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.



DOyHKIUHA

[lonumaTh ¥ HWCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYEHUs), OMPEACTATh 3HaYeHHWE (YHKIMM 1O 3HAYCHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKIUH 110 €€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y =k/x, y=x2, y=x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOI (YHKIMHA 1O &
rpapuky.

K koHmy oOyuyenuss B 9 kiacce oOydaroUIuiics MOMYyYUT CIEIYIOIIUE TMPEAMETHBIC
pe3yJbTaThI:

Yuciia ¥ BbIYMCICHHUA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Bemonuare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHUCIAMHU, COYETasi yCTHBIC U
IUCbMEHHBIE IPUEMBI, BBIIOJIHSITH BEIUMCIICHUS C UPPALlMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHMsl cTeneHel ¢ IeabIMU MOKa3aTesIsMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHUCJIOBBIX BbIPAKEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yjbTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHeHHBIE M KBaJpaTHbIE YpaBHEHMs, YypPaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-palOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OHO YpaBHEHHE HE SIBJIAETCS INHEHHBIM.

Pemate TekcToBble 3amaun  anreOpanyecKMM CHocoOOM C TOMOMIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUNA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUuecKuX IpeAcTaBleHUll (ycTaHaBIMBaTh, UMEET JIM YypaBHEHUE WIH
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peIICHHE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemars cucTembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PAa3IMYHBIX 3a7au.

DOyHKIUH

PacrniozHaBaTh (pyHKIIMM H3y4E€HHBIX BUJIOB. [T0oKa3pIBaTh cCXeMaTUYECKH PacloyiOKEHUE Ha

KOOPJIMHATHO# TIOCKOCTH TpadukoB pyHkumii Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3, y =1,y = [X|, B 3aBHCHMOCTH OT 3HaueHHiT KO3(PHIMEHTOB, ONMUCHIBATE CBOHCTBA

(byHKIUH.

Crpouth U M300pakaTh CXEMAaTHUYECKH TIpaUKH KBaJpPATUYHBIX (QYHKIUH, ONUCHIBATH
CBOICTBa KBaJIpaTUUHbIX (PYHKUIUN MO UX rpauKam.

Pacno3snaBate  KkBajgpaTuyHyro (QyHKUHMIO 10  Qopmysie, NPUBOIUTH  MpPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH



Pacno3naBaTh apu(METHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHusl.

BbIMONMHATE BBIYMCICHHUS C HCIONB30BaHMEM (OPMYN N-TO WieHa apu(MeTHdecKkorl u
F€OMETPUUYECKON MTPOrPECCUil, CyMMbI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIeI0BATEIbHOCTH TOUKAaMH Ha KOOPIMHATHON TIIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEILHOCTSIMH, B TOM YHCIE 3a7add
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, HU(PPOBBIX TEXHOIOTHIA).

TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
N - KoauyecTBo yacoB
° aMMeHOBaHHe pa3/esioB U
pasi Kowrp | DOP
n/n TeM NMPOrpaMMbl Bcero
padoThI
1 Yucna v BBIYUCTICHUS. 25 1
PannonaneHbIe Uncaa https://m.edso0.ru/7f415b90
AJreOpanyecKie BhIPaKCHUS 27 1 https://m.edsoo.ru/7f415b90
YpaBHEHUS U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
K .
4 OOP/HHATS! H rpaduKi 24 1 https://m.edsoo.ru/7f415b90
DyHKIMHU
5 [ToBTOpenue u 0600IICHNE 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5
I[MTPOT'PAMME
8 KUIACC
KounyecTBo 4yacoB
Ne HaumeHnoBaHue pa3iesioB u
Kontp
n/n TeM NPOrpaMMbl Bcero 20P
padoTbI
1 Yucna ¥ BEIYUCICHUS. 15 bu6mmoreka [JOK
KBaznparHbie KOpHU https://m.edsoo.ru/7f417af8
, | e
Hel https://m.edsoo.ru/7f417af8
MoKazareiem
Anrebpanueckue
3 BBIpakeHus. KBaapaTHbIin 5 1 bubnuorexa LIOK
P FRp https://m.edsoo.ru/7f417af8
TpEXWICH
. Anrz61)eanqecxﬂe . . Butmorexa LOK
BBIPKCHUS.
P https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
YpaBHEHUS U HEPABEHCTBA. bubnmoreka [JOK
5 15 1
KBanparusle ypaBHeHUs https://m.edsoo.ru/7f417af8
YpaBHEHHs 1 HEPABEHCTBA. bubnmuotexa [JOK
6 . 13
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
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7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnmoreka [JOK
Hepasencrsa https://m.edsoo.ru/7f417af8
8 ®yuk1uu. OCHOBHBIE 5 bu6mmoreka [IOK
MOHSTHUS https://m.edsoo.ru/7f417af8
9 ®yHkiuy. Yucnossie 9 bu6mmoreka [IOK
byHKIIHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 obobmenne 0 L https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 102 5
I10 ITPOI'PAMME
9 KJIACC
KounyecTBO 4acoB
Ne HaumenoBanue pa3jaesioB
n/n U TeM MPOrpaMmbl Bcero Kontposnurre 20P
padoTbI
1 Yucna v BEIYHCIICHUS. 9 bubmuorexa [JOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHS 1 HEpABCHCTBA.
2 YEaBHeHI/IH c 01[1120171 14 1 bubmorexa [JOK
. https://m.edsoo0.ru/7f419d08
MePEMEHHOMN
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
> Dymrut 16 1 https://m.edsi.ru/7f419d08
6 Yucnosbie 15 1 bu6mmoreka [IOK
[IOCIEN0BATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, o6odIIEHKE, 18 1 bu6mmoreka [IOK
CHUCTEMATH3AIMs 3HAHHHA https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 5

I10 ITPOIT'PAMME
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INOYPOYHOE IIJTIAHUPOBAHUE

7 KJIACC
Kon
Ne -BO
n/ Tema ypoka yaco | 0P
n B
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
) Apupmernyeckue JeUCTBHS C PAllMOHAILHBIMH 1 https://resh.edu.ruhttps://yaklass.ru
YHCIIAMA
3 Apudmerndeckue IeHCTBHS ¢ pallHOHATbHBIMU 1 https://resh.edu.ru https://yaklass.ru
YHUCITAMH
4 Apupmerndeckue JeUCTBHS C PALlMOHAILHBIMH 1 https://resh.edu.ru https://yaklass.ru
YHUCITaMH
5 Apudmerndeckue ISUCTBHS C PAllMOHAILHBIMH 1 https://resh.edu.ru https://yaklass.ru
YHCIIAMA
6 Apudmerndeckue IeHCTBHS ¢ pallHOHAIbHBIMU 1 https://resh.edu.ru https://yaklass.ru
YHUCITaMH
5 CpaBHeHHe, YIIOPSI0YHMBAHHE PALIMOHATBHBIX 1 https://resh.edu.ru https://yaklass.ru
qHCel
g CpaBHeHue, YIIOPSI0YMBAHHE PAIMOHATBHBIX 1 https://resh.edu.ru https://yaklass.ru
qHce
9 CpaBHeHHE, YIIOPSAI0YUBAHHUE PAIIHOHATBHBIX 1
qHCel
10 CrerneHb ¢ HATYpaJIbHBIM MOKA3aTeIIeM 1  https://m.edsoo.ru/7f4211de
11 CrerneHb ¢ HaTYpalIbHBIM TIOKa3aTeIeM 1  https://m.edsoo.ru/7f421382
12 CrerneHb ¢ HATYpalIbHBIM TMIOKa3aTeIeM 1  https://m.edsoo.ru/7f42154e
13 CrerneHb ¢ HATYpaJIbHBIM TMIOKa3aTeIeM 1  https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalabHBIM NIOKA3aTENEM 1
15 Permenue 0CHOBHBIX Saflaq Ha JIpooH, 1 https://resh.edu.ru https://yaklass.ru
TPOICHTHI U3 PEaTbHON MPAKTHKH
16 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, 1 https://resh.edu.ru https://yaklass.ru
HPOLICHTHI U3 PeaTbHON MPAKTHKH
17 Perrenne OCHOBHBIX 3a/1a4 Ha IPOOH, 1 https://resh.edu.ru https://yaklass.ru
HPOLICHTHI U3 PEaTbHON MPAKTHKH
18 Perrenre OCHOBHBIX 3a/1a4 Ha IPOOH, 1 https://resh.edu.ru https://yaklass.ru
TIPOIICHTHI U3 PEaTbHON MPAKTHKH
19 [Tpu3HaKK JeTUMOCTH, Pa3JIOKEHUS Ha 1 https://resh.edu.ru https://yaklass.ru

MHOXKHUTCJIN HATYyPaJIbHBIX YHACCII
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[Ipu3Haku AeIMMOCTH, Pa3JI0KEHUS Ha

https://resh.edu.ru https://yaklass.ru

20 MHOKHATEITH HATYPATbHBIX YHCEIT

21 Peanbubie 3aBucumocT. [IpsimMast 1 oOpaTHas https://resh.edu.ru https://yaklass.ru
POMOPIHOHATIBHOCTH

29 Peanbubie 3aBucumocTH. [Ipsmas u oOpaTHas https://resh.edu.ru https://yaklass.ru
POMOPIHOHATIBHOCTH

93 Peanbnbie 3aBucumoctu. [psimast u oOpartHast https://resh.edu.ru https://yaklass.ru
[POMOPIHOHATIBHOCTH

24 Peanbubie 3aBucumocTH. [Ipsmas u oOpaTHas https://resh.edu.ru https://yaklass.ru
POMOPIHOHATIBHOCTH

25 KoutpoabsHnas padora Nel

26 BykBeHHBIC BBIpAKEHHUSI https://m.edsoo.ru/7f41feec

97 [Tepemennsbie. JlomycTrmble 3HaYCHUS
epeMEHHbBIX

g DopMmyIBI https://resh.edu.ru https://yaklass.ru

29 DopMmyIBI https://resh.edu.ru https://yaklass.ru
[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHIA,

30 pacKphITHE CKOOOK M IPUBEAEHUE MOA00HBIX https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,

31 pacKphITHE CKOOOK M IPUBEAEHUE MTOA00HBIX https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHIA, https://resh.edu.ru https://yaklass.ru

32 packpbITHE CKOOOK U TIPUBEICHHUE IMTOA00HBIX
cliaraeMbIx
[TpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUH, https://resh.edu.ru https://yaklass.ru

33 packpbITHE CKOOOK U TIPUBEICHHUE IMTOA00HBIX
cliaraeMbIx

34 S:IS;ZTTB;ZLCHGHH © HATYPAUIRHEM https://m.edso0.ru/7f421382

35 (BOJICTBA CTEIICHH € HATypaIbHEM https://m.edsoo.ru/7f42154e
MOKa3aTeyeM

36 (BOJCTBA CTEIICHH € HATypaIbHEM https://m.edsoo.ru/7f4218be
MoKa3areyieM

37 MHorouneHsl https://m.edsoo.ru/7f42276e

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

39 (CroxweHHe, BLIMHTAHHE, YMHOXKCHHE https://m.edsoo.ru/7f422af2
MHOTOYJIEHOB

40 CroxeHne, BBIYUTAaHHE, YMHOKCHHE https://m.edso0.ru/7f422cc8
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MHOI'O4JICHOB

A1 CioxeHue, BBIYMTaHHUE, YMHOKEHUE 1 bubnuoteka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

42  ®opmyIbl COKPAIIEHHOTO YMHOXCHUS 1  https://m.edsoo.ru/7f423182

43 dopMyITbl COKPAIIEHHOTO YMHOKEHHUS 1 | https://m.edsoo.ru/7f42432a

44 dopMyITbl COKPAIIEHHOTO YMHOKEHUS 1 | https://m.edsoo.ru/7f42464a

45 DopMyIIBl COKPAMEHHOTO YMHOXKCHHS 1 | https://m.edsoo.ru/7f424c12

46 KontpoabHasi padora Ne2 1 | https://m.edsoo.ru/7f424fd2

47 ®opMmyIbl COKPAIIEHHOTO YMHOXCHUS 1  https://m.edsoo.ru/7f4251d0

48 Pa3znoskeHre MHOTOYWIEHOB Ha MHOYKUTEITH 1  https://m.edsoo.ru/7f423312

49 Pa3nosxeHre MHOTOUYJICHOB HA MHOYKHUTEIN 1 | https://m.edsoo.ru/7f4237fe

50 Pa3zno)xeHre MHOTOYWIEHOB Ha MHOKUTEITH 1  https://m.edsoo.ru/7f4239de

o1 Pa3no)xeHre MHOrO4JI€HOB HA MHOYKUTENN 1

59 YpaBHeHUe, paBuiIa mpeoOpa3oBaHus 1 https://resh.edu.ru https://yaklass.ru

ypaBHEHHUsI, PABHOCHIILHOCTD YPaBHEHHA

53 YpaBHeHHe, IpaBuiIa IpeoOpa3oBaHus 1 https://resh.edu.ru https://yaklass.ru
ypaBHEHHUsI, PABHOCHIILHOCTD YPaBHEHHA

54 JluneiiHoe ypaliHeHHe C OJIHOM jICpGMGHHOfI, 1 https://resh.edu.ru https://yaklass.ru
pelieHne TMHEHHBIX YPaBHEHUI

55 Jlneiitioe ypa]iHeHHe C OHOI VH epemeiHoIt, 1 | https://m.edsoo.ru/7f420482
pelieHne TMHEHHBIX YpaBHCHU I

56 JIuneliHOE ypaBHEHHE C OJTHOU IIEPEMEHHOM, 1
pelieHue JIMHENHBIX YpaBHEHUI

57 Perenue 3a1a4 ¢ MOMOIIbIO YpaBHEHU 1  https://m.edsoo.ru/7f42064e

58 Pernrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 1  https://m.edsoo.ru/7f420806

59 Perenue 3a1a4 ¢ mOMOIIbIO YpaBHEHUI 1  https://m.edsoo.ru/7f4209a0

60 Pernrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 1  https://m.edsoo.ru/7f420e6e

61 Jlieiitioe ypapHeiite ¢ ABYM MepEMEHHBEIMH 1  https://m.edsoo.ru/7f427c32
u ero rpaduk

62 JluneiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH 1 https://m.edsoo.ru/7f427e8a
U ero rpaduk

63 CucteMa ABYX JHHCHHBIX YPABHEHNI C ABYMS 1  https://m.edsoo.ru/7f42836¢
MepEeMEHHBIMH

64 CucTeMa JIByX JIMHEHHBIX YPAaBHEHHI C IBYMSI 1 https://resh.edu.ru https://yaklass.ru
epEMEHHBIMH

65 Cuctema ByX JTMHEHHBIX YPAaBHEHH C IBYMsI 1 https://resh.edu.ru https://yaklass.ru
epEeMEHHBIMH

66 Cuctema IByX JIMHEHHBIX YPAaBHEHHM C IByMs 1 https://resh.edu.ru https://yaklass.ru

NEPpCMCHHBIMU
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67 Pemienue cucrem ypaBHEHHI 1  https://m.edsoo.ru/7f4284de

68 Perrenue cucteM ypaBHEHHIA 1 | https://m.edsoo.ru/7f42865a

69 Pemenue cucrem ypaBHEHHIA 1  https://m.edsoo.ru/7f4287d6

70 Pemenue cucreM ypaBHEeHUH 1

71 Pemenue cucreM ypaBHeHU 1

72 KonTpoabHasi padora Ne3 1 | https://m.edsoo.ru/7f421044

73 KoopaunaTa Touku Ha npsAMOit 1  https://m.edsoo.ru/7f41de76

74 YucaoBbIe TPOMEKYTKH 1  https://m.edsoo.ru/7f41dff2

75 HCIOBBIE TIPOMEKYTKH 1 https://resh.edu.ru https:/yaklass.ru

76 Paccrostnue Mf:}K;[y ,Z[BYM?I TOYKAMU 1 https://resh.edu.ru https://yaklass.ru
KOOPJMHATHOH MPSMOH

7 Paccrosinue Mexxay IByMsi TOUKaMH 1 https://resh.edu.ru https://yaklass.ru
KOOPJMHATHOM MPSIMOi

78 Hpamoyrombiias CHCTEM KOOPHHAT ia 1 | https://m.edsoo.ru/7f41el6e
TUIOCKOCTH

79 Ilpsvoyrobias cneTeMa KOOpAHHAT Ha 1 | https://m.edsoo.ru/7f41ed2a
TUIOCKOCTH

80 [Tpumepsl rpaduKoB, 3a1aHHBIX POPMYIaMU 1  https://m.edsoo.ru/7f41e8a8

81 [Tpumepsl rpaduKoOB, 3aaHHBIX POPMYIaMU 1 | https://m.edsoo.ru/7f41ed80

82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1

83 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1

84 Yrenue rpa)uKoB pealbHbIX 3aBUCHMOCTEMN 1 | https://m.edsoo.ru/7f41ea24

85 Urenue rpavKoB peaibHbIX 3aBUCUMOCTEN 1

86 [MousiTre QyHKIMN 1 | https://m.edsoo.ru/7f41ef06

87 I'paduk pynkumn 1

88 CoiicTBa (hyHKIMIT 1  https://m.edsoo.ru/7f41f078

89 CaoiicTBa (yHKIIHIA 1 | https://m.edsoo.ru/7f41f1fe

90 JluneitHast QyHKIHS 1 | https://m.edsoo.ru/7f427282

91 Jluneitnas GyHKIAS 1 | https://m.eds00.ru/7f427412

92 [Toctpoenwue rpaduka muHelHON QyHKINN 1 | https://m.edsoo.ru/7f426d1e

93 [TocTpoenwne rpaduka TMHEHHOH QyHKIIH 1

94 I'paduk pynkumm y =[x| 1

95 I'padux pynkumm y =[x| 1

96 Kontpoabnas padoraNed 1  https://m.edsoo.ru/7f41f50a

97 [ToBTOpEHNE OCHOBHBIX MOHATHI U VMeTOJJOB 1 https://m.edsoo.ru/7f429c6e
Kypca 7 kiacca, 000011eHIe 3HaHU

98 [ToBTOpPEHNE OCHOBHBIX IMOHSATHI H METOJIOB 1 | https://m.eds00.ru/7f429f32
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Kypca 7 kinacca, 0000IIeHre 3HaHUHA

[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB

99 . 1  https://m.edsoo.ru/7f42a0e0
Kypca 7 kiacca, 000011eH1ue 3HaHUI

100 [ToBTOpEHNE OCHOBHBIX NOHATUN U jVIeTOI[OB 1 https://m.edsoo.ru/7f42a27a
Kypca 7 ki1acca, 000011eHue 3HaHUIA

101 Hrorosasi konTpoibHasi pabora NeS 1

102 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB 1 https://m.edsoo.ru/7§42a900

Kypca 7 ki1acca, 000011eHue 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

102
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8 KVIACC

Koa-
N Tema ypoka Bo
n/n yp gacoB | 0P

KBagparHblii KOpEHb U3 YKCIIa https://m.edso0.ru/7f42d452
[TousiTHE 00 UppaAIMOHATILHOM YHCIIE https://m.edsoo.ru/7f42eaaa

3 JlecaTUYHbIC TPUOIINKCHUS 1 https://resh.edu.ru https://yaklass.ru
UpPaIMOHAIBHBIX YHCE

4 JlecaTUUHbIC TPUOINKCHUS 1 https://resh.edu.ru https://yaklass.ru
UppaIMOHAIBLHBIX YHCEI

5 TleHCTBUTEIbHEIE THCIA 1 https://resh.edu.ru https://yaklass.ru

6 CpaBHeH7e ICHCTBUTETBHBIX THCET 1 https://resh.edu.ru https://yaklass.ru

7 CpaBHEHHE NEHCTBATEBHBIX HCEN 1 https://resh.edu.ru https://yaklass.ru

8 ApHdMETHUECKHIT KBAIPATHBIH KOPEHD 1 https://resh.edu.ru https://yaklass.ru

9 VpaBHerue Bia X2 = a 1 https://resh.edu.ru https://yaklass.ru

10 E:;)j:;Ba aqu)MeTquCKHX KBaIpaTHRIX 1 https://m.edsoo.ru/7f42d862
Croii

11 K:;;:I;Ba APUPMETHHCCKIX KBA/PATHEIX 1  https://m.edsoo0.ru/7f42d862

12 [IpeoOpa3oBaHue YNCIOBBIX BBIPAKCHHIA, 1 httos//m.edsoo.ru/7f42dd26
COJIep KAIIMX KBapaTHbIC KOPHH

13 [TpeoOpa3oBaHuE YUCIOBBIX BBIPAKCHUH, 1 https://m.edsoo.ru/7f42ded4
COZIepIKaIUX KBaJApaTHbIC KOPHU

1 [IpeoOpa3oBaHue YNCIOBBIX BBIPAKCHHIA, 1 https://m.edsoo.ru/7f42e0be
COZIepIKaIUX KBaJApaTHbIC KOPHU

15 [IpeoOpa3oBaHue YNCITIOBBIX BBIPAKCHHIA, 1 httos//m.edsoo.ru/7f426262
COJIepKAIMX KBapaTHbIC KOPHH

16 CreneHsb C IeNbIM MOKa3aTeneM 1  https://m.edsoo.ru/7f4354a4
CranjapTHas 3aIKCh grciaa. Pazmepbl
00BEKTOB OKpYXKaroiero Mupa (ot

17 AIIEMEHTAPHBIX YACTHII IO KOCMUYECKUX 1  https://m.edsoo.ru/7f436098
00BEKTOB), JUTUTEIILHOCTh TPOIIECCOB B
OKpY’KaroIieM MUpe

18 CBoIiCTBa CTEIIEHH C LIEJIBIM [10Ka3aTeIeEM https://m.edso00.ru/7f435648

19 CBoJiCTBa CTENEHH C IEILIM ITI0KA3aTeIEM https://m.edso0.ru/7f435648
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20 CBOIICTBa CTETICHHU C IIEJIBIM TTOKa3aTeIeM 1  https://m.edsoo.ru/7f435648

21 CBOWCTBA CTEIEHN C LETBIM MMOKA3ATEIEM 1 | https://m.edsoo.ru/7f43599a

22 CBoiicTBa CTEIICHH C LIEJIBIM IOKa3aTeleM 1  https://m.edsoo.ru/7f435ed6

23 KBaapatupiii TpéxusieH 1

24 KBanpaThslii TpéxunieH 1

o5 PasnosxkeHne KBaJpaTHOro TpEXUWieHa Ha 1 https://m.edsoo.ru/7f42£d38
MHOXKUTEIH

26 PasniosxeHne KBaJpaTHOroO TpEXWiIeHa Ha 1 https://m.edsoo.ru/7f42fd38
MHOYKUTEITH

27 KonrpoabHasi pagora Nel https://m.edsoo.ru/7f42ec80

28 Anrebpanueckas 1poob https://m.edsoo.ru/7f430382

29 JlonmycTuMble 3HaYCHUSI IEPEMEHHBIX, 1
BXOJISIIMX B AJIT€OpanyecKue BhIPaAKCHHSI

30 JlomycTUMbIe 3HAYCHUS TEPEMEHHBIX, 1
BXOJIAIIMX B AJIT€OpanuecKue BhIPaKECHHsI

31 OCHOBHOE CBOWCTBO ajre0panveckoi 1 https://m.eds0o.ru/7f430866
Ipodu

32 Coxkpainenue apooei https://m.edso0.ru/7f430a8a

33 Cokparienue apooei https://m.edsoo.ru/7f430f44

34 Cokparienue apooeit https://m.edsoo.ru/7f430f44

35 (Cnoxenue, BLIMHTAHHC, yMHO)Keime 1 1  https://m.edsoo.ru/7f43128¢
nenieHne anredpandeckux apooei

36 (Cnoxenue, BLIMHTAHHC, yMHO)Keime 1 1  https://m.edsoo.ru/7f4315c0
JeNieHne anreOpandeckux Apooei

37 CrrokeHHe, BIaHTaHHe, yMHO)Kefme 1 1  https://m.edsoo.ru/7f4318c2
JieJIeHre aredpandeckux qpooei

38 (Cnoxenue, BLIUHTAHHC, yMHO)Kei{He 1 1  https://m.edsoo.ru/7f431a20
JeTieHne anreOpandeckux Apooei

39 Hpeobpasosane BbipwieHnit, 1  https://m.edsoo.ru/7f43259c
COZIeprKaIUX anredpandeckue 1poou
I .

40 PeOOpasOBAHHC BEIPLACHHIL, 1  https://m.edsoo.ru/7f432736
coJiepxanux aaredpandeckue 1poou

41 Hpeobpasosane Bblpwiehnit, 1  https://m.edsoo.ru/7f432736
COZIeprKaIUX anredpandeckue 1poou

42 KoutpoabHas paGora Ne2 1  https://m.edsoo.ru/7f431d36

43 KBanpaTtHoe ypaBHEHHUE 1  https://m.edsoo.ru/7f42eela

44 Henonnoe kBaspaTHOE ypaBHEHHE 1  https://m.edsoo.ru/7f42eela

45 HenonHoe kBajipaTHOE ypaBHEHHE 1  https://m.edsoo.ru/7f42eela

46 ®dopmyiia KOpHEH KBapaTHOTO 1  https://m.edsoo.ru/7f42f158
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yYpaBHEHUS

dopmyiia KOpHEN KBAJIPATHOTO

47 https://m.edsoo.ru/7f42f3f6
ypaBHEHUS
® .

48 OPMYIIA KOPHEH KEAAPATHOTO https://m.edsoo.ru/7f42f5a4
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/7f42fef0

50 Teopema Buera https://m.edsoo.ru/7f430076
P .

51 CLICHIE YPABHCHIH, CEO/VIIIIXCA K https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
p .

52 CICHHE YPABHCHHH, CBOMMHAXCA K https://m.edsoo.ru/7f43c3d0
KBa/IpaTHBIM
I i OHO-

53 POCTEHIIHE APODHOpATHOHAILHbIC https://m.edso0.ru/7f4328c6
ypaBHEHUS
II i OHO-

54 POCTEHIIHE ApODHOTPALHONAILHEE https://m.edsoo.ru/7f432b6e
ypaBHEHUS

55 Pemenne TekcTOBBIX 3a“11aq C MTOMOIIBIO https://m.edsoo.ru/7f42f75¢
KBaJIpaTHBIX YpaBHEHUH

56 Pemienne TekcTOBBIX 3a“11a11 C MOMOII[bIO https://m.edsoo.ru/7f42f8f6
KBaJIpaTHBIX YpaBHEHUH

57 KonrpoabHasi padoralNe3 https://m.edsoo.ru/7f4301f2
JIuneitHOE ypaBHEHHE C IBYMSI https://resh.edu.ru https://yaklass.ru

58 MePEMEHHBIMH, €T0 TpaduK, IPUMEPHI
pelLIeHus ypaBHEHUH B IIEIIBIX YHCIIAX
JIuHeitHOE ypaBHEHHE C JIBYMSI https://resh.edu.ru https://yaklass.ru

59 HEPEMEHHBIMH, €ro rpaduK, IpUMeEpsI
pelIeHus] ypaBHEHUH B IIENBIX YHCIIaX
JIuHeitHOE ypaBHEHHE C IBYMS https://resh.edu.ru https://yaklass.ru

60 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pCIICHUS YpAaBHEHUH B IIEJBIX YHCITaX

61 Pemienue cuctem QBYX JTMHEHHBIX https://resh.edu.ru https://yaklass.ru
yYpaBHEHUIA C IByMsl TIEPEMEHHBIMU

62 Penienue cuctem IBYX JIMHEHHBIX https://resh.edu.ru https://yaklass.ru
YpaBHEHUI C IByMs IIEpEeMEHHBIMU

63 Pemienne cucteM ABYyX JIMHEHHBIX https://resh.edu.ru https://yaklass.ru
YpaBHEHUIA C IByMsl TIEPEeMEHHBIMU

64 [Ipumeps! perieHus: CUCTEM HeNUHEHHBIX https://resh.edu.ru https://yaklass.ru
yYpaBHEHUIA C IByMsI TIEPEeMEHHBIMU

65 [Ipumeps! perieHus: CUCTEM HeNUHEHHBIX https://resh.edu.ru https://yaklass.ru
YpaBHEHUI C IByMs IIEpPEeMEHHBIMU

66 ['padmueckast uHTEpHIpeTaIMs yPABHEHHS https://m.edsoo.ru/7f43d6d6
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C ABYMs IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

I'padmueckas uaTEpHIpETALIUS YPABHEHUS

C ABYMs IICPCMCHHBIMHA U CUCTEM

67 . . https://m.edso00.ru/7f43d6d6
JTUHEHHBIX YPaBHCHUU C IBYMS
MIEPEMEHHBIMHU

68 Pemenne TeKCTOBBIX 33124 C TIOMOIIBIO https://resh.edu.ru https://yaklass.ru
CHCTEM ypaBHEHUI

69 Pemenne TeKCTOBBIX 33124 C TOMOILBIO https://resh.edu.ru https://yaklass.ru
CHCTEM ypaBHEHUI

70 Perienye TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO https://resh.edu.ru https://yaklass.ru
CHCTEM ypaBHEHUI

71 YuciioBble HEPABEHCTBA U UX CBOMCTBA https://resh.edu.ru https://yaklass.ru

72 UHCIOBBIC HEPABCHCTBA 1 MX CBOUCTBA https://resh.edu.ru https://yaklass.ru

73 HepaeHcTRO ¢ OJIHOI MepeMEHHOI https://resh.edu.ru https://yaklass.ru
Tusei .

74 VIHCHHBIC IjepaBeHCTBa © oaon https://m.edsoo.ru/7f42c692
MIEPEMEHHOMN M KX PEIICHHE
Tusci .

75 HHCHIBIC iIepaBeHCTBa ¢ oron https://m.edsoo.ru/7f42c840
MEPEMEHHOMN U UX PEIICHHE

76 JIvHeitHbIe HEpaBEeHCTBA C OHOM
MIEPEMEHHOMN M KX PEIICHHE

77 Cucremsl JII:IHeﬁHHx HEPaBEHCTB C OJHOU hitps://m.edsoo.ru/7f42cb88
MEPEMEHHOM U UX pEIICHHE

78 Cucremsl JII:IHeﬁHHx HEPaBEHCTB C OJHOU hitps://m.edsoo.ru/7f42cd2c
MEPEMEHHOMN U UX PEIICHHE

79 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
MEPEMEHHOM U UX pEIICHHE
N3obpaxenue pemeHus TMHEHHOTO

80 HEpPaBEHCTBA M UX CHUCTEM Ha YHCIOBOU https://m.edsoo.ru/7f42c9e4
IPsAMOit
N3obpaxenue peneHus TMHEHHOTO

81 HEPABEHCTBA M UX CUCTEM Ha YMCIIOBOU https://m.edsoo.ru/7f42c9e4
IpSAMOi

82 KonTpoubnas pabora Ned

83 [lonsarue pyHkuUU https://m.edso0.ru/7f433c12
06

84 71ACTD QUPEICHEHHA H MEONECTRO https://m.edsoo.ru/7f433d84

3HaYeHUI PyHKIUU
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85 Crioco0b1 3a1aHus PyHKIUI 1

86 Tpadmk byHKIHH 1 https://resh.edu.ru https:/yaklass.ru

g7 CBoiicTBa (D)yHKIIMH, MX OTOOpaXKEHHE Ha 1 https://resh.edu.ru https://yaklass.ru
rpaduxe

88 YreHue U OCTpOeHHE rpaduKoB 1 https://resh.edu.ru https://yaklass.ru
byHKIMHA

89 [Mpumeps rpadukoB GyHKIUH, 1 https://resh.edu.ru https://yaklass.ru
OTPaKAIOIIUX PeaIbHBIC MPOIIECCHI
DyHKIIMHU, OMUCHIBAIOIINE TPSIMYIO U

90 00paTHYIO MPONOPIHOHATIBLHBIC 1  https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku

91 ['unepOomna 1

92 lunep6ona 1

93 I'paduk pyHKIHH y = X> 1  https://m.edsoo.ru/7f4343e2

94 I'paduk GpyHkuu y = x> 1  https://m.edsoo.ru/7f434572
Oyukiun y =x2, y =x%, y = VX, y = [X|;

95 rpaduvecKoe pelicHHe ypaBHCHUN U 1  https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHUI
Oyukiun y =x2, y =x%, y = VX, y = [X|;

96 rpaduyecKkoe pelieHne ypaBHEHUH 1 1  https://m.edsoo.ru/7f434eb4
CHCTEM ypaBHEHHIA
IToBTOpEHNE OCHOBHBIX ITOHATHH U

97 METOJIOB KypcOB 7 U 8 KJIacCOB, 1 | https://m.edsoo.ru/7f4371aa
0000111eHIEe 3HAHU
IToBTOpEHNE OCHOBHBIX ITOHATHH U

98 METOJIOB KypcOB 7 U § KJIacCOB, 1  https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MMOHATHH U

99 METOJIOB KypCcOB 7 U 8 KJ1accoB, 1  https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHH U

100 METOJ/IOB KypCcOB 7 U 8 KJ1accoB, 1  https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUI

101 HroroBasi KOHTpoJIbHasi paboTa Ne5 1  https://m.edsoo.ru/7f436b88
[ToBTOpEHHE OCHOBHBIX ITOHATHH 1

102 METOJIOB KypcoB 7 U 8 KJIacCOB, 1  https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHWI

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME

9 KJIACC
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KoJ-

BO
Ne  Tema ypoka
: Ma ypox gacoB | DOP
1 ParmoHanbHbIe YKcia, UPpPaMOHAIbHBIC YUCIIA, 1 https://resh.edu.ru
KOHCUYHBIC M OCCKOHEYHBIC JICCATUYHBIC POOH https://yaklass.ru
MHOX€ECTBO IEHCTBUTENBHBIX YHCEIL, https://resh.edu.ru
2 JIEVICTBUTEIBHBIE YMCIIA KAK OECKOHEUHBIE 1 | https://yaklass.ru
JIECATUYHBIC qPOOU
B3aumHO 0/IHO3HAYHOE COOTBETCTBHE MEXKITY https://resh.edu.ru
3 MHOYKECTBOM [IE€NCTBUTEIBHBIX YUCE U 1  https://yaklass.ru
MHOYKECTBOM TOYEK KOOPAUHATHOM MPSIMOI
CpaBHeHHE JICHCTBUTEIBHBIX YHCEI, https://resh.edu.ru
4 apu(METHYECKUE CHCTBUSA C ICHCTBUTEIIbHBIMU 1  https://yaklass.ru
YUCIaMA
5 [TpubnmxEHHOE 3HAYECHNE BETUIMHBI, TOYHOCTh 1 https://resh.edu.ru
NPHGIIOKCHNS https://yaklass.ru
https://resh.edu.ru
6 Okpyrienue yucen 1 https://yaklass.ru
https://resh.edu.ru
7 OkpyTiieHuEe Yucen 1 https://yaklass.ru
https://resh.edu.ru
8 [TpukuaKa ¥ OIIEHKA Pe3yIbTaTOB BBIYHCICHHIMA 1 hitps://yaklass.ru
https://resh.edu.ru
9 [Ipukunka u orieHKa pe3yJIbTaTOB BHIYMCICHHI 1 https://yaklass.ru
o ~ Jlmmeitoe YPABHOHHE. Pemteriiie ypasreriit, 1  https://m.edsoo.ru/7f43bf66
CBOJIAIINXCS K JTUHEHHBIM
11 JInneiiHoe ypaBHeHue. Pemenne ypaBHeHUH, 1
CBOIAIIMXCS K JTUHEHHBIM
12 KBanpartHoe ypaBHeHue. PelieHnue ypaBHEHUi, 1 hitos://m.edsoo.ru/7f43c542
CBOSIIMXCS K KBaJAPATHBIM
13 KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUi, 1 hitos://m.edsoo.ru/7f43c542
CBOSIIMXCS K KBaJPaTHBIM
14 bukBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d0
15 bukBanparHble ypaBHEHUs 1 | https://m.edsoo.ru/7f43c3d0
16 [Ipumepsl penieHus: ypaBHEHUN TPETheU U
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4eTBEPTOU CTEIIEHEH Pa3IoKEHUEM Ha
MHOUTEIN

[Ipumepsl pemieHust ypaBHEHUM TPEThEH U

17 YETBEPTOU CTENIEHEH Pa3IoKEHUEM Ha
MHOXKHUTEIN
18 Perrenue 1poOHO-pal[HOHAIBHBIX YPaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenne 1poOHO-pallMOHATIBHBIX YPaBHEHUN https://m.edso0.ru/7f43c9b6
20 Pemienue TekcToBBIX 33aa4 anredpanyeckum
METOA0M
21 Pemienue TekCcTOBBIX 33aa4 anreOpandeckum
METOA0M
29 Pemrenue TekCTOBBIX 3aa4 anredpanyeckum
METOJIOM
23 Konrpoabsnas padora Nel
24 VYpaBHEHHUE ¢ IByMs IEPEMEHHBIMHU H €r0 rpauk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU | €ro rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx JII/IH"ef/'IHI)IX YPaBHEHUH C ABYMs
IIEPEMEHHBIMU U €€ peleHue
97 Cucrema 1ByX JTUHEHHBIX YPABHEHUM C JBYMs
MIEPEMEHHBIMU U €€ peleHne
28 Cucrema n1Byx HI/IH"eﬁHLIX YPaBHEHUH C IByMs
NIEPEMEHHBIMU U €€ peleHHe
29 Cucrema 1Byx JII/IH"ef/'IHI)IX YPaBHEHUH C ABYMs
IIEPEMEHHBIMH U €€ peleHne
30 Pemrerine CHCT?M ABYX YpABHEHHH, OHH? s https://m.edso0.ru/7f43d23a
KOTOpBIX JIMHEHHOE, a APYTroe — BTOPOU CTEHEHU
31 Pemerine CHOTEM JIBYX ypaBHetiit, OATO 13 https://m.edsoo.ru/7f43d55a
KOTOPBIX JIMHEWHOE, a APYro€ — BTOPOU CTENEHU
39 Pemenne CI/ICT\eJM JIBYX YPaBHECHH, O).'[HE) u3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU CTEHEHU
33 Pemenue CI/ICT\CJM JIBYX YpaBHEHHUH, O,Z[HE) u3
KOTOpBIX JIMHEHHOE, a APYTroe — BTOPOU CTEHEHU
34 I'paduueckas MHTEpIIPETALUS CUCTEMbI
YpaBHEHUH C IByMs IEPEMEHHBIMU
35 Pemenuie TekCTOBBIX 3a7a4 anredpandeckum
CIocoooM
36 Pemienue TekcTOBBIX 3aau anredpandeckum
CIocoooM
37 KonTtpoabHnas pabora Ne2



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

38 YucaoBble HEPABEHCTBA U MX CBOWCTBA 1

39 YucaoBble HEPABEHCTBA U MX CBOHCTBA 1  https://m.edsoo.ru/7f43ad5a

40 JInHeliHbIe HEPABEHCTBA C OJHOM IIEPEMEHHON U 1 https://m.edsoo.ru/7f43af08
WX pelieHue

41 JIuHeitHbIe HEPAaBEHCTBA C OAHON EPEMEHHOMN 1 1 https://m.edsoo.ru/743af08
WX pelieHue

42 JIuHeiitHbIe HEPABEHCTBA C OAHON EPEMEHHOMN 1 1 https://m.edsoo.ru/7f43af08
UX pelieHue

43 CucreMsl JII:IHGI\/JIHBIX HEPABEHCTB C OJJHOM 1
MEPEMEHHON U UX pelleHne

44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1
IIEPEMEHHOM U UX peLICHUE

45 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOU 1
MEPEeMEHHON U UX pelIeHHE

46 KBanpaTHbie HEpaBEHCTBA M UX PEIICHHE 1  https://m.edsoo.ru/7f43b098

47 KBaaparHbie HEpAaBEHCTBA U HX PEIICHUE 1  https://m.edsoo.ru/7f43b21e

48 KBaaparHbie HEpaBEHCTBA U HX PEIICHUC 1  https://m.edsoo.ru/7f43b5a2

49 KBaaparHbple HEpaBEHCTBA U UX PEIICHUE 1

50 KBagparHble HEpaBEHCTBA U UX PEILIECHUE 1

51 Ipacpmiccicas HHTCPIPCTALIS HEPABEHCTB I 1  https://m.edsoo.ru/7f43b098
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

59 I'padmueckas nHTEpIpeTallis HEPABEHCTB U 1
CHCTEM HEPAaBEHCTB C JBYMsI IEPEMEHHBIMU

53 KonTtpoabHnas padora Ne3 1

54 KBanparnunas gynkuus, e€ rpadyk u CBOHCTBa 1  https://m.edsoo.ru/7f4396¢c6

55 KBaaparuunas ¢pyHkus, e€ rpapuk 1 CBOMCTBA 1  https://m.edso0.ru/7f439842

56 KBanparnunas gynkuus, e€ rpadyk u CBOHCTBa 1  https://m.edsoo.ru/7f4399b4

57 [Tapa6omna, KoopIMHATHI BEPIIUHBI TapabOIIbl, OCh 1 https://m.edsoo.ru/7f439eb4
CUMMETPHUU TapabOIIbI

58 [Tapa6omna, KoopIMHATHI BEPIIUHBI TapabOIIbl, OCh 1 https://m.edsoo.ru/7f43a03a
CUMMETpPHUH TTapaboIIbl

59 [Tapabomna, KOOpAMHATHI BEPIIHMHBI TAPaOOIIbI, OCh 1 https://m.edsoo.ru/7f43alac
CUMMETPHUU TapabOIIbI

60 [Tapa6omna, KoopIMHATHI BEPIIUHBI TapabOIIbl, OCh 1 https://m.edsoo.ru/7f43a31e
CUMMETpPHUH TapaboITbl

61 [Tapabomna, KoopIMHATHI BEPIIUHBI TAPabOIBI, OCh 1 https://m.edsoo.ru/7f43a526
CUMMETpHUH TTapaboITbl

62 [Tapabomna, KOOpAMHATHI BEPIIHMHBI TAPaOOIIbI, OCh 1

CUMMETpPHUHU TapadoJIbl



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkmmii: y = kx, y = kx + b, y=k/x,

63 s
y=x?, y=[x|
64 I'paduku pynxmmit: y = kx, y = kx + b, y=k/x,
y=x*, y=I|
65 I'paduxu dynkmmit: y = kx, y =kx + b, y=k/x,
y=X°, y=VX, y=[X|
66 I'paduku pynkmmii: y = kX, y = kx + b, y=Kk/X,
y=x%,y=|x|
67 I'paduku pyukmii: y = kX, y = kx + b, y=k/x,
y=x%y=[X|
68 I'paduku pyukmii: y = kX, y = kx + b, y=k/x,
y=x, y=X|
69 KonTpoabHas padora Ned https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YUCIIOBOU TTOCIEI0BATEILHOCTH https://m.edso0.ru/7f43e6¢c6
7 3ananue IEOCJIGZIOBaTeJIUI)HOCTI/I PEKypPPEHTHOI https://m.edsoo.ru/7f43ebda
dbopmyIoit u popmysoi n-ro wieHa
72 ApudmeTrdeckas ¥ reOMETpUIECKas IIPOrPecCuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas ¥ reOMETpUIECKas POrpecCuu https://m.edsoo.ru/7f43f3b4
®dopmyItbl N-ro wieHa apuGMeTHIECKOH 1
74 reOMETPUYECKOMN MPOrPECCHil, CYMMBI NIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opMmyItbl N-ro wieHa apuGMeTHIECKOH 1
75 reOMETPUYECKON MPOrPECCHii, CYMMBI NEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®dopMmyItbl N-ro YieHa apuGMeTHIECKOH 1
76 reOMETPUYECKON MPOrPECCHii, CyMMBI MEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opMyJbl N-To WieHa apuPpMeTHIECKOi 1
77 reOMETPHUECKON TPOTPECCUi, CyMMBI TTEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opMyJbl N-ro WwieHa apuPpMeTHIECcKoi 1
78 reOMETPUYECKON MPOrPECCHil, CYMMBI MEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
H300paxkeHue 4wieHOB apu(h)METHUESCKOM U
79 reOMETPUYECKOM MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM IIOCKOCTH
N3006paxkeHue 4wieHOB apu()METHUCCKOM U
80 reOMETPUIECKOM MPOrpeccuii TOUKaMu Ha
KOOPAMHATHO# MIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIMAIBHBIA POCT



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

Cno’kHbIE TPOLIEHTHI

[EEN

https://m.edsoo.ru/7f43fe0e

83

Cl1oHbI€ TPOLEHTHI

[EEN

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

84

85

86

KonTtpouabnas pabora NeS

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HAHUM. 3aMKCh, CPaBHEHUE, ICUCTBUS C
JEHCTBUTENLHBIMU YUCIIAMU, YUCIIOBAs MpsiMast

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHui. [IponeHTHI, OTHOLIEHUS, TPOTIOPLIUH

[EEN

https://m.edsoo.ru/7f4404f8

87

[ToBTOpEeHME, 0000IIIEHNE ¥ CHCTEMAaTH3aIlUs
3Hanuid. OKpyriieHue, MpUOIMKEHUE, OTICHKA

88

89

90

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHui. Pemenne TeKCTOBBIX 3a/1a4
apu(pMETHIECKIM CIIOCOO0OM

[ToBTOpenue, 0000IICHNE U CUCTEMATH3ALHSI
3HaHWii. Pernienne TekcToBBIX 3a1a4
apu(pMETUYECKUM CIIOCOOOM

[ToBTOpenue, 0000IICHNE U CUCTEMATH3ALHSI
3HaHWii. Pernienne TekcToBBIX 3a1a4
apu(pMETHUYECKUM CIIOCOOOM

https://m.edsoo.ru/7f443b12

https://m.edsoo.ru/7f443cd4

https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIIHS
sHanui. [IpeobpazoBanue anreOpandeckux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

https://m.edsoo.ru/7f4441ca

92

93

94

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS
3Hanuil. [IpeoOpazoBanue anredOpandecKkux
BBIpa)KCHI/IfI, A0IMYCTHUMBIC 3HAYCHUA

IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS
3Hanuil. [IpeoOpa3oBanue anredpanyeckux
BBIPAKEHUH, TOMYCTUMbIE 3HAYECHMUSI

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allUs

3Hanuil. [IpeoOpa3oBanue anredpanyeckux
BBIp)XEHUI, IOMyCTUMBIE 3HAUCHUS

https://m.edso0.ru/7f444364

https://m.edso0.ru/7f4446f2

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

95

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuW. OyHKIMH: TOCTPOCHUE, CBOMCTBA
W3YYEeHHBIX (pyHKINH

https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIHS
3HaHu. OyHKIMHU: TOCTPOEHHUE, CBOWCTBA
M3Y4YEeHHBIX (pyHKUINN

https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHU. OyHKIMKU: TOCTPOEHHUE, CBOWCTBA
W3Y4YEeHHBIX (pyHKUINN

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

[ToBTOpeHme, 06001IEeHNE U cCHCTEMaTH3aIlus

98 3HaHuil. OYHKIIUU: TOCTPOCHHUE, CBOWCTBA 1  https://m.edsoo.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs

99 3HaHui. ['padudeckoe perieHnue ypaBHCHHA U UX 1  https://m.edsoo.ru/7f445516
CUCTEM
[ToBTOpenue, 0000IICHNE U CUCTEMATH3ALIHSI

100  3Hanwmii. ['paduueckoe perneHue ypaBHEHHN B UX 1
cUCTEM

101  HroroBasi KOHTpoJIbHasi padoTaNe6 1

102  OO6oOuieHne U cUCTeMAaTHU3alUs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MyHuuunajgbHoe 0101KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne

«JIropckasi cpennsisi 001eo0pazoBaTeibHasi HIKOJIA

PABOYASA ITPOI'PAMMA

10 y4eOHOMY IpeaMeTy

Marematuka: «AJredopa»

8-9 kitaccel

2023 r.



INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TaK ¥ TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B TNPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTUE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHe 3ajay  SABJSIETCA  pealu3anuei
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelIbHO-METoAuYecKre TuHuM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAKEHUSN», «YPaBHEHHMS M HEpPaBEHCTBa», «DYHKLIHN.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3ydeHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUs H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHPOBAHUIO YMEHHsI MOJb30BaThCs AJTOPUTMAMHM, a TaKKe NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
(dbopMHUpPOBaHUEM TIPEACTABICHUN O NEWCTBUTEILHOM 4Hciie. 3aBEPIICHHUE OCBOSHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromImMXcs
MaTeMaTHYECKOTO ammapaTa, HEOOXOIUMOTO /ISl peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yuyeOHbI  MaTepuang TIpyNIUpYyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAUCHUE MAaTEeMAaTUKH KaK sI3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OIIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMsS Kypca HWH(GOpPMATHKH, M OBJIQJCHHE HABbIKAMU JEIYKTHBHBIX pAaCCYXKIEHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeld MaTeMaTU4ecKOW MOJENU AJisi ONUCAHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHKHW — CIIOBECHBIC, CHMBOJUYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHHE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B

HEJIEIIO).

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOECHUS IPOrpaMMbl y4eOHOTo Kypca «Anredpa» XapakTepu3yroTcs:
1) naTpuoTHYecKoe BOCIINTAHNE:

MPOSIBIICHUEM MHTEpPECA K MPOLUIOMY U HACTOSIIEMY POCCHUMCKOW MAaTEMATUKHU, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSIM POCCUIUCKMX MAaTEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAHMIO 3TUX JOCTKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) IrpasKaIaHCKO€C H JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUC:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEHN IpakJaHNHA U pealn3allii ero Mpas,
MIPE/ICTaBICHUEM O MATEMAaTHYECKMX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH,
MpoLEAYp rpa’kJaHCKOro 00IIecTBa (Hanpumep, BIOOPHI, OIIPOCHI), TOTOBHOCTHIO K 00CYKIEHHUIO
3THYCCKHUX HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKCHI/II\/JI HAayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-ITHYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAHOBKOMW HA aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOI
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMAaTHYECKOTO 00Opa30BaHUsI HAa MMPOTSHKEHUHU BCEH
YKU3HH JIJIs1 YCTICTTHON TPO(ECCHOHATBHON e TETPHOCTH U PA3BUTHEM HEOOXOMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM MHAUBHIYALHON TPACKTOPUU 00Pa30BAHUS U KUIHEHHBIX
TUJTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;



4) acTeTHYECKOE BOCTIUTAHME:

CITOCOOHOCTBIO K OMOLOHUOHAJIBHOMY U 3CTETUYCCKOMY BOCIIPUATHIO MATEMATUUCCKHUX O6’B€KTOB,
3aja4, pemeHI/Iﬁ, paccymz{eHHﬁ, YMCHHIO BUACTh MaTEMAaTHYCCKHNE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpI/IeHTaL[Heﬁ B ACATCIIBHOCTH Ha COBPCMCHHYIO CUCTEMY HAYYHBIX Hpel[CTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUA YCJIOBCKA, ITPUPOIAbI U O6IJ_I€CTB3., IMOHUMAaHHEM MaTeMaTHUEeCKOMH
HAaYKH KakK C(i)epbl JeJIOBEYCCKOU JACATCIIbHOCTH, DTAaIlOB eé Pa3BUTHUA U BHAYUMOCTHU IJISI Pa3BUTUSA
OUBUIIN3alH, OBJIAACHHUEM SI3BIKOM MaTEMAaTHKU U MaTeMaTH4YeCKOM Ky.]'[BTypOﬁ KaK CpE€aACTBOM
IIO3HaHWsA MHpa, OBJIaJCHUEM HpOCTCfIH.IPIMH HaBbIKaMH HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,

6) puznyeckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPbI 310POBbSI U IMOIHOHAJIBLHOTO
0J1aronoJryyus:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJICHUS
3JI0pOBOT0 00pa3a KU3HU (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
perynspHasi puznyecKas akTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K010rHYecKoe BOCIIUTAHHNE:

OpUEHTAIIMEH Ha MPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUH I pelIeHus 3a/1a4 B 00JaCTH
COXPAHHOCTH OKPYXKAIOUIEH cpeibl, INTAHUPOBAHUS TOCTYIKOB M OI[EHKU UX BO3MOYKHBIX
MIOCIIEACTBHH JIJIsl OKPY>KaIOIEel cpefibl, 0CO3HAHUEM TTI00aTbHOT0 XapaKTepa SKOJIOTHYEeCKIX
po0JieM U myTel UX pelieHus;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSM COLMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHUUECKYIO AEITEIbHOCTh, B TOM YHCII€ YMEHUE YUYUTHCS Y APYTUX
Joel, mpuoOpeTaTh B COBMECTHOH /1€ TEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUH U3
OIIbITA APYTHX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHUM, B TOM 4Hclie GOPMYIUPOBATH UIEH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH 1€(DUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUs U AEHCTBUS,
(opMyIMpOBATH M OLIEHUBATH PUCKU U MOCIEACTBUS, ((OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS



Ba3oBble Jjornyeckue aeiicTBHA:

® BBIIBIIAThH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN MAaTEMaTHUYECKUX O0BEKTOB,
MOHATHUH, OTHOILIEHUIH MEXTy TOHATUSAMH, (DOPMYITHPOBATH ONPEIEICHNUS TOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHHUS JUIs1 0000IIECHUS 1
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

® BOCHPHUHHUMATH, GOPMYIHUPOBATH U IPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTEIbHbBIE U
OoTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

¢ BbBIABJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U ITPOTHUBOPCUN B (baKTaX,
JaHHBbIX, Ha6JIIOHeHI/ISIX " YTBCPXKACHUAX, NIpCJiaraTb KpUTCPUH AJId BBIABJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

¢ JCJIaThb BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX
YMOSaKHIOquHﬁ, YM033.KJ'IIO‘IGHI/II71 I10 aHAJIOT'HH,

e pa30uparh JOKA3aTEIHCTBA MATEMATHIECKUX YTBEPKICHHUH (IIPSMbIE U OT IPOTUBHOTO),
IIPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE I0Ka3aTeIbCTBA MATEMAaTUYECKUX (PaKTOB,
BBICTPAUBAaTh ApIyMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

e BBIOMpATH cr10co0 pereHus y4eOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peteHust, BBIOUpaTh Hanbosee MOIXOASIIHNHA ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX
KpUTEPUEB).

Bba3oBble ucciaenoBaTeibCcKue AeiiCTBHS.

® ICIIOJIB30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (POpMYIHpOBaTh
BOINPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATENILHO YCTaHABINBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApPTyMEHTHPOBATh CBOIO IMO3ULIUIO, MHEHUE;

® TPOBOJUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY TUTAHY HECTIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTE MaTeMaTUUeCKOT0 O0BEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

® CaMOCTOSTENBHO (OPMYIHUPOBATH 000OIIEHHUS U BBIBOABI IO PE3yNIbTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, KCCIIEI0OBAHNUS, OLIEHUBATh JOCTOBEPHOCThH MOTYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M O0OOIICHUI;

® [IPOrHO3UpPOBATH BO3MOKHOC PAa3BUTHUC ITPOILIECCA, a TAKIKC BbIIBUT'AaTh IIPEATIOIIOKCHHA O
€ro pa3sBUTUHU B HOBBIX YCIIOBUAX.

PabGora ¢ undgopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTH M U30BITOYHOCTH MHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4u;

BBIOMpATh, aHAJTM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3NUYHBIX BUAOB U (OPM NPEIACTABICHUS;

BBIOMpPATH (OPMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH peIIacMble 3a/1aun
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil ¥ NX KOMOMHAIMSIMU;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMU 11O KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEIEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATH U (HOPMYIHPOBATH CY>KACHUS B COOTBETCTBHH C YCIOBUSAMH U LEISIMU
o01IeHus, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUSI 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBATh
MIOJTyYEeHHBIH pe3ysbTar;

B X07ie 00CYX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
peniaeMoi 3a7a4y, BBICKa3bIBaTh UJIEHU, HALICJICHHBIC HA IIOMCK PEIIECHMS, COITOCTABIATh
CBOM CY)KJIEHUS C CYK/ICHUSAMHU JPYTUX YYACTHUKOB JUAIOra, 0OHapyXUBaTh pa3Indue u
CXOJICTBO IMO3UIINHI, B KOPPEKTHOU (hopme (popMyTupoBaTh pa3HOTIIACHS, CBOU
BO3PaKEHUS;

HPEJICTABIISATh PE3yJIbTAThl PEILICHHUS 3aa49H, SKCIIEPUMEHTA, UCCIICOBAHUS, IIPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (POPMAT BBICTYILICHUS C YYETOM 3324 MPE3CHTAINU U
0CcOOEHHOCTEH ayTUTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIBHON pabOThI IpU
peleHnH yuyeOHbIX MaTeMaTUYeCKHX 3a/1ay;

MPUHUMATH 11€]1b COBMECTHON JeSITeNIbHOCTH, TUTAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThl, pacmpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYNIOBbIX (popmax paboThl (00Cyxk1eHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IpYTHE), BBITOIHITH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JIEHCTBHS C
JAPYTUMH WIEHAMH KOMaH]Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMN IPOAYKT 110
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe IeiicTBUS

Camoopranuszaums:

CaMOCTOATCIIBHO COCTABJIATH IJIaH, AJITOPUTM PCIICHUA 3a1a4n (I/IJ'II/I €ro ‘-IaCTB),
BBI6I/IpaTB cIIoco0 peucHusd € y‘-IéTOM HMCIOIIUXCA pECYPCOB U COOCTBEHHBIX



BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEUICHUHN C YUETOM
HOBOU MH(pOpPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

® BIAJCTH CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIECCa M PE3yNIbTaTa PEeIICHHS
MaTeMaTHUYECKOH 3a1a49u;

® MPCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIpHU PECIICHUU 3aa4l, BHOCUTDH
KOPPEKTHUBBI B ACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'II>CTB, Haﬁ,[[CHHBIX OH_II/I6OK,
BbISIBJICHHBIX pr,HHOCTeI;'I;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIHHOCTH OCTABICHHON 1IETTH U YCIOBUSM,
OOBSICHATH IPUYUHBI JOCTIKEHHS WM HEJOCTHKECHHUS 1eNIU, HAaXOAUTh OLIMOKY, AaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHus B 7 Kjacce 00y4aroIuics MOJIyduT CAeIyIoIue NPeIMETHbIC Pe3yIbTaThl:
Yucna v BoIYMCICHUA

BrImonHATh, codeTasi yCTHbIE U TUCbMEHHBIE PUEMBI, apu(METHIECKUE IEHCTBHS C
palOHAIBHBIMU YHCIAMU.

HaxoauTh 3HaUu€HUs YMCIOBBIX BBIPAXKEHUN, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U TPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COEPKAIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[Tepexoauth OT OHON (POPMBI 3aMKUCH YHCET K APYroi (mpeoOpa3oBLIBaTh AECATUYHYIO ApOOh B
O6I)IKHOBCHHYIO, O6I:IKHOB€HHYIO B JCCATHUYHYIO, B YaCTHOCTH B 6€CKOHC‘-IHYIO ACCATHUYHYIO
TpoOB).

CpaBHUBaTh U YIOPSAJO0YMBATh PAllMOHAJIbHBIE YUCIIA.
OxpyryTh unca.

BreimonHaTh MPUKUAKY U OLICHKY pE3yJibTaTa BI)I‘II/ICJ'IeHI/II\/’I, OLICHKY 3HAYEHUH YMCIIOBBIX
BBIpa)KeHHﬁ. BrInonHATE I€HCTBHUSA CO CTEEHSIMHU C HaTypaJIbHBIMU T1OKa3aTCIISIMU.

HpI/IMeHSITB IMPU3HAKH ACTIUMOCTH, Pa3JIOKCHUC HA MHOKXHUTECIIN HATYPAJIbHBIX YHUCCII.

PemraTs MMPAKTUKO-OPUECHTHPOBAHHBIC 3aJa4U, CBA3aHHBIC C OTHOIICHUEM BCINYMH,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, IPOUCHTAMU, UHTCPIPETUPOBATE PE3YJIbTAThI PEIICHUA 3aaa4 C
yqéTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMBbIX 00BEKTOB.

AJiredpanyeckue BbIpaKeHUs!



Hcnonp30Bath anreOpandeckyro TEPMHHOIOTHIO U CHMBOJIMKY, TPUMEHSTH €€ B TIpoIiecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaXO,I[I/ITB 3HA4YCHUA 6YKBCHHBIX BBIpa)KCHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BrmonssaTh HpeO6p330BaHI/IH L EJIOTO BBIPpa’)XCHUA B MHOT'OYJICH IIPHUBEACHHUEM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BrInonHsaTs yMHOXKEHHE OHOUYJIEHA HA MHOTOWIEH U MHOTOWICHA Ha MHOTOUJICH, IPUMEHSITh
(dbopMyIibl KBaZpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3oKeHNEe MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIIBIO BEIHECEHUS 32 CKOOKH
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (hOpMYI COKPAIEHHOTO YMHOKEHUSI.

[TpumensaTH Ipeodpa3zoBaHKs MHOTOUICHOB ISl PEHICHUS Pa3IMYHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYPaJIbHBIMU ITOKA3aTENIIMU [l TPeoOpa3oBaHus
BBIPa)KCHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemars nuHelHbIE YpaBHCHU: C O,I[HOI71 HCpCMeHHOﬁ, IIPpUMCHA ITIpaBUJIa IIEPEX0Ja OT UCXOJHOI'O
YpaBHCHH K paBHOCUJIBHOMY €MY. HpOBepHTL, SABJISICTCS JIM YU CJIO KOPHEM YPaBHCHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN TUHEWHBIX YPABHEHUN U UX CHCTEM.

HO,Z[6I/IpaTI> IMPHUMCPLI Iap YHUCCII, ABJIAIOMUXCA PCIHICHUEM JIMHEHMHOT O YpaBHCHHS C ABYMsL
INCPECMCHHBIMU.

Crtpouth B KOOPAMHATHOM IJIOCKOCTH I'pauK JTMHEHMHOTO ypaBHEHUS C IBYMSI IEPEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pematb cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaBnTh U pelaTh JMHEHHOE YpaBHEHUE WIN CUCTEMY JIMHEWHBIX YPaBHEHUH 110 yCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4¥ NOJYYCHHBIA PE3YJIbTaT.

DOyHKIUH

I/I306pa)i(aTL Ha KOOp)IPIH&THOIZ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC 3aIaHHBIM KOOpAUHATaM, JIY4IH,
OTPE3KU, HHTCPBAJIbI, 3alIMCBIBATH YUCIIOBLIC IIPOMCIKYTKU HA anre6pa1/1quI<0M SA3BIKC.

OTMeuaTh B KOOPIAMHATHOM MIOCKOCTH TOYKH I10 3aJJaHHBIM KOOPJMHATAM, CTPOUTh I'paduKu
TUHEUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceIBaTh € IIOMOIIBIO (I)YHKI_II/II‘/’I N3BCCTHBIC 3aBUCUMOCTH MCKAY BCIIMUNHAMU: CKOPOCTh, BPpCMH,
pacCTodHue, ICHa, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTD, BPECM, 00BEM pa6OTLI.

Haxoauth 3HaueHue (I)yHKI_II/II/I 10 3HAYCHHIO €€ ApryMcCHTA.



[Tonnmate rpadgudeckuii crmocod MpeACTaBICHHUS U aHaIM3a HHGOPMAITUH, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPaQHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHIMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00y4Jaromuics MoayduT CICAYIONHME TPEIMETHBIC PE3YJIbTATHI:
Yuciia 1 BBIYUCIEHUSA

Hcnonb3oBaTh HauaabHbIE MPEACTABICHUS O MHOKECTBE JICUCTBUTEIIbHBIX YHUCEN JJI CPAaBHEHUS,
OKPYTJICHUS ¥ BBIUUCICHUN, N300pakaTh IEHCTBUTENbHbBIC YHCIIa TOUKAMU HA KOOPIMHATHOMN
MPSMOM.

[TpuMeHsATH MOHATHE apUPMETUIECKOTO KBAAPATHOTO KOPHSI, HAXOAUTh KBaIpaTHbIE KOPHH,
MCTOJB3Ys PU HEOOXOIUMOCTH KaJIbKYJISTOP, BBIMOIHATH IPE0OPa30BaHMsl BEIPAKECHUH,
COJIeprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

HCHOJIB?;OB&TB 3aIlIuCHU 6OJ'IBH_II/IX 1 MaJIbIX YUCCJI C IIOMOIIBIO OICCATUYHBIX ):[p06el71 nu CTCHCHCI\/JI
gucna 10.

Auaredpanyeckne BbIpaKeHHs

HpI/IMeHHTI) HOHATHUEC CTCIICHHU C LI CJIBIM I10Ka3aTCJICM, BBIIIOJIHATD Hpeo6pa3013aHH;1 BI)Ipa)I(eHI/Iﬁ,
CoACpIKaIMX CTCICHHU C TCJIbIM ITOKA3aTCIICM.

BhInonHATE TOXKIECTBEHHBIE TPE0OPa30BaHMsl PAIIMOHATBHBIX BRIPAKEHUN Ha OCHOBE IIPABHII
JNCHCTBHUI HAJl MHOTOYWICHAMH U aJITeOpandecKUMH TPOOSMHU.

PacknanpiBath KBa,Z[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXXHUTCIIHN.

HpI/IMeHHTB Hp606p830BaHI/IH Bpra)I(CHI/Iﬁ AJI1 pCIICHUSA PAa3JIMYHBIX 3a1a4 U3 MATCMATUKHU,
CMCXKHBIX ITPCAMCTOB, U3 peaanoﬁ IIPpaKTHUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarsn J'II/IHCﬁHI:IC, KBAaAPATHBIC YPABHCHHUA U pallMOHAJIBHBIC YPAaBHCHUS, CBOAAIINECA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyMs IIEPECMCHHBIMU.

[IpoBOoNTH MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHM, B TOM YHUCIIE C
MIPUMEHEHUEM I'paUUeCcKuX MpeACcTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPaBHEHHUE WM CHUCTEMA
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpOYee).

IlepexoauTh OT CIIOBECHOM (hOPMYIUPOBKU 331a4H K €€ anredpandeckoil MoeaH ¢ IOMOIIbIO
COCTaBJICHUS YPaBHEHUS MJIM CUCTEMbI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1aui TOJTy4YE€HHBIN pe3ysbTart.

[IpuMeHATh CBOMCTBA YUCITOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OTIICHKHU, PEIIaTh JTNHEWHbIE
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh TpaMuecKyr0 MILTIOCTPAIIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOYyHKIUT



[Tonumarsb 1 UCHOIB30BaTh GYHKIIMOHATIBHBIC TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIHUYECKHE
0003Ha4YeHHUsI), ONIPEAETATh 3HaUeHHEe (QYHKIMH 110 3HAYEHHUIO apryMeHTa, ONPEIeNIsITh CBONCTBA

¢byHKIUY 10 e€ rpaduKy.

Ctpoutb rpaduKu 3JIEMEHTApHBIX QYHKIUH BHIA:

y =kIX,y=x2,y=x3,y = |x|, y = VX, ONECBIBATH CBOICTBA YNCIOBOH (YHKIHH IO €8 rpaduKy.
K koniry o0yuenus B 9 kjacce 00y4Jaromuics MoIyduT CIAeIyIOIUE IPEIMETHBIE Pe3yIbTaThI:
Yucna v BoIYHCTEHHS

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAILHEIC U UPPAIIMOHATILHBIC YHCIIA.

BrmonssaTh apI/I(bMeTI/I‘IeCKI/IC I[CﬁCTBHH C pauOHaJIbHBIMHU YHCJIaMH, COYCTasl YCTHBIC U
IIMCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BBIYHCICHUA C HPppalluOHAIIBHBIMU YK CJIaMU.

HaxoauTh 3HaueHus CTENeHEe| ¢ IEIBIMH MOKa3aTeNsIMU U KOpHEH, BBIYUCIIATh 3HAYCHHS YHUCIOBBIX
BBIPAYKECHHUIA.

OprrJ'IHTB ﬂeﬁCTBHTCHBHLIC YHnCJia, BBIIIOJHATE IIPUKUAKY PE3YyJIbTaTa BLIHHCHCHHﬁ, OLICHKY
YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHelHbIE M KBapaTHBIC YPAaBHEHUS, YPABHEHM S, CBOAAIINECA K HUM, IPOCTEHIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemrate cucteMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUH,
B KOTOPBIX OJIHO YPABHEHME HE SIBIISIETCS JIMHEHHBIM.

Pemrate TeKCTOBEIC 3aga4uu anre6pa1/mecx1/IM CII0CO00M ¢ MMOMOIIBIO COCTABJICHHA YPAaBHCHUS U
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyMs IIEPECMCHHBIMU.

[IpoBONTH MpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
MIpUMEHEHHEM I'paUUeCKUX MpeaAcTaBIeHUH (yCTaHaBIMBATh, UMEET JIM YPaBHEHHE WM CHUCTEMA
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemarts nuHeiiHble HEpaBEHCTBA, KBaJpATHbIE HEPABEHCTBA, N300paKaTh PELIEHHE HEPABEHCTB Ha
YHUCJIOBOM ITPSIMOM, 3aIIMCHIBATh PELICHHE C TIOMOIIBIO CHUMBOJIOB.

Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOUYAIOIINE KBaIPaTHOE
HEPaBEHCTBO, U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3aIMHCHIBATh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonw3oBaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4.

DOyHKUMH



PacriozHaBath pyHKINYM H3ydeHHBIX BHIOB. [IoKa3bIBaTh CXEMAaTHYECKH PACHOI0KEHHE Ha
KOOPAMHATHOM MI0CKOCTH TpadukoB GyHkiwmit Buma: Y = KX, y = kx + b, y = k/x, y = ax2 + bx + c,
y =x3, y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3Ha4YeHHii K03((YHUINEHTOB, OIHCHIBATH CBONCTBA

(GyHKIHH.

Ctpouth 1 N300pakaTh CXEMAaTUIECKH rpadMKH KBaAPATUIHBIX (YHKIIMH, OIIMCHIBATh CBOWCTBA
KBaJIPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

Pacrio3naBath kBagpaTHYHYIO (QYHKIHIO IO GOpMYJIe, IPUBOAUTE IPUMEPHI KBaAPATUIHBIX
(GyHKIMN U3 pealbHOM KU3HH, (GU3UKU, TEOMETPHUU.

YucioBble NOC/I€10BATEILHOCTH U IPOrpeccuu
Pacrio3naBath apumMeTHyecKyro 1 reOMETPHUUECKYIO IPOrPECCUU MPU Pa3HbIX crioco0ax 3aJaHus.

BBINONHATE BBIYUCICHUS C UCIIOIB30BaHUEM (POPMYIT N-TO WieHa apu(pMeTHIecKoi u
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa>1<aTL YJICHBI ITOCJICA0BATCIIbHOCTHU TOYKaMH Ha KOOpIII/IHaTHOﬁ ITIJIOCKOCTH.

Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMHU I1OCIIEN0BATEIBHOCTMHU, B TOM YHCIIE 3a/1a4U U3
peanbHOM JKU3HU (C UCTIOIB30BAHUEM KAIIBKYISATOPA, U(PPOBBIX TEXHOJIOTHH )

Coaep:xanue Kypca 8 kiacca

Panmonanshbie npobwu (23 4). PanmonansHas 1po6s. OCHOBHOE CBOMCTBO IpoOH, COKpAIICHUE
npo0Oeii. ToxaecTBEHHbBIE MPEOOpa30BaHKS PALIMOHATBHBIX BhIpakeHUH. DyHKIMS y= kx U ee
rpaduk.x

KBanpathsie kopau (19 u). [TonsTue 06 nuppannoHansubix yrciaax. O0mmue cBeIeHHs 0
JelcTBUTENbHBIX uncnax. KBaaparHelil kopeHs. [IoHsTHE 0 HAXO0XKIEHUN TPUOIMKEHHOTO
3HaYeHUs KBaJApaTHOTO KopHs. CBOICTBa KBaJpaTHRIX KopHEeH. [IpeoOpazoBaHus BIpaXKeHUH,
coJiepKalux KBajipaTHble KopHU. DyHKIKSA y=, €e CBOMCTBA U TpaduK.

KBanpatHsle ypaBHeHus (21 1). Kagpatnoe ypaBHenue. @opmMyina KopHel KBaJpaTHOTO
ypaBHeHUs1. PelieHne panoHaibHbIX YpaBHEHUN. Perienre 3aaad, npuBOASIIMX K KBaJIpaTHBIM
YpaBHEHUSIM U MIPOCTEHIINM PALIMOHAIBHBIM YpaBHEHUSIM.

Hepagencrtsa (20 u). YucnoBsle HepaBeHCTBA M UX cBOMCTBa. [lousieHHOE crioxkeHue u
YMHOKCHHE YUCJIOBBIX HCPABCHCTB. HOI"pGHIHOCTB U TOYHOCTH HpI/I6J'II/I}KeHI/I$I. JInnennere
HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBI.

Crermnens ¢ 1enbIM MoKa3zareneM. DneMeHThl cTaTUCTHKH (11 4). CTemneHs ¢ mensiM
ToKazaTesieM u ee cBoricTBa. CTaHAAPTHBIN BUJI YHCIIA. TPUOIMKCHHBIC BEIYUCIICHUS.

CO6op 1 rpynnupoBKa CTATUCTUYECKHX JaHHBIX. HarmsiHoe npeacTaBieHne CTaTUCTUYECKON
uHpopMaIuu.

O6o6maromiee moBTopenue (8 ).



IHoypouHoe nianupoBaHue 8 Kiacc
Tema

Kon-
BO
4acoB

PanunonaabHbie Apoou (23)

1 Ienble ¥ IpOOHBIE BBIPAKEHMSL. 1
2 PanronanbHbIC BBIpaKEHUS. 1
3 OCHOBHOE CBOMCTBO aJireOpandecKkoii qpoou. 1
4 CoxkparieHue apooei. 1
5 OCHOBHOE CBOMCTBO Jipo0Oeii. ToXk1ecTBo. 1
6 CrnoxxeHue npoOelt ¢ OAMHAKOBBIMU 3HAMEHATEIISIMHU. 1
7 Brruntanue npo6ei ¢ oquHAKOBBIMU 3HAMEHATEIISIMHU. 1
8 CrnoxxeHue nIpoOelt ¢ pa3HBIMH 3HAMEHATEIISIMHU. 1
9 Brruntanue npobeit ¢ pasHbIMH 3HAMEHATEIISIMHU. 1
10 | CnoxxeHue U BRIYUTaHHE aNreOpanyecKux ApoOeil. ANTOpuTM. 1
11 | Pemenne npuMepoB Ha CIIOKEHUE U BRIYUTAHUE alredpandecKux qpo0eit. 1
12 | KonrpoabHas padora Nel 1
13 | YMHOXeHue anreOpamdecKkux JApoOei. 1
14 Bo3sBeaenue n1podu B CTETICHB. 1
15 | YmHOoxeHue apoOeii 1 BO3BEACHHE APOOH B CTEIICHD. 1
16 | Jlenenue anreOpanvecKkux JIpoOeCi. 1
17 Anroput™ AeneHusi npoOei. 3amayn. 1
18 | Panmonanbhble npoOu. PanimoHanbHbIE BBIpaKEHUSI. 1
19 | IIpeoOpa3zoBaHKe palMOHAIBHBIX BhIpaKeHHH. CpellHee TapMOHUYECKOE psizia. 1
20 | 'mnep6ona, e€ coiicTBa U rpaduK. 1
21 | IToctpoenue rpaduka 0OpaTHON MPOIOPIIMOHATIBHOCTH. 1
22 | KourpoJabHas pagora Ne2 1
23 [IpencraBnenne npodu B BUaE cyMMEI pobdeid. (M3 pyOpuku «lns Tex, KTo 1
XOYeT 3HATh OOJIBIIIEY).
KBaaparubie kopnu. (19)
24 PammnonansHEIE YHCHa. 1
25 | UppanuoHanbHbIe yncia. MHOKECTBO JEHCTBUTEIBHBIX YHCEIN. 1
26 | Apudmernyeckuii KBaJIpaTHbIH KOPEHb. 1
27 | Pemenne ypasnennii Buma X°=a. 1
28 | HaxoxaeHue npuOImkEHHBIX 3HAYCHUH KBAAPATHOTO KOPHSI. 1
29 OyHKIHS Y = \/; . CBoiicTBa. 1
30 OyHKIUSA Y = Jx. I'paduxk. 1
31 | KBagpaTHBIil KOPEHb U3 IPOU3BEICHMUSL. 1
32 | KBagpaTHblil KOpeHb U3 JIPOOH. 1
33 | KBagpaTHBIil KOPDEHb U3 CTEIICHH. 1
34 | KouTpoabHasi pagora Ne3 1
35 BriHeceHre MHOXKUTENS 32 3HAK KOPHS. 1
36 | BHeceHne MHOXKHTEIS TIOJ] 3HAK KOPHSI. 1
37 | Omeparyisi BHECEHUS U BRIHECEHUsI MHOXKHUTEINS U3 - IOl 3HAKa paJuKana. 1
38 | Omeparus mpeoOpa3oBaHusl KOPHEH W3 MPOW3BEACHHS, TPOOH U CTCTICHH. 1




39 | IIpeoOpa3zoBaHue BeIpaXKEHUH, COMIEPIKAINUX KBAAPATHBIC KOPHH. 1
40 | Onepanust n30aBJIeHUs! OT MPPALMOHATBHOCTH B 3HAMEHATEJIE. 1
41 | KonrpoabHasi padora Ned 1
42 | IIpeoOpa3oBanue MBOMHBIX pagukanoB. (U3 pyOpuxu «Jliast Tex, KTo Xo4er 1

3HATH OOJIBIIIEY).

KBagpatubie ypaBHeHus. (21)

43 | Ananus. Ilonarue kBagpatHoro ypaBHeHus. Heronnble KBajpaTHbIe YpaBHEHUS. 1
44 | CnocoOsI pernieHus1 HEeMOJIHBIX KBaIPATHBIX YpaBHEHUH. 1
45 | HaxoxJieHue IMCKpUMUHAHTA KBaJpPaTHOI'O YPABHEHUS. 1
46 | ®opmysbl KOpHEH KBAJAPAaTHOTO YPaBHEHUS. 1
47 | IIpumenenue GpopmMys KOpHEH KBaAPATHOTO YPaBHEHUS MPH PEILICHUH 1

ypaBHEHU pa3HON CTENEHH CIOKHOCTH.
48 | Eme ogHa Gopmysna HaXOXESHUS KOPHEH KBaJIpaTHOTO ypaBHEHUSI. 1
49 Pemenue 3a1ay ¢ TOMOIIBIO KBAJIPaTHBIX YPABHCHHI. 1
50 | Pemenue 3aau myTem cocTaBiIeHHUs] KBaJApPAaTHOTO YPaBHEHHUS. 1
51 | KBagpatHsie ypaBHeHus. Teopema Buera. 1
52 Perenrie OMKBaJIpaTHBIX ypaBHEHUH. 1
53 | Kourpoabhas padora Ne 5 1
54 Jpo6HO — panyioHanbHbIE YPaBHEHHUS. 1
55 | Anroputm pemieHust ApoOHO - pallMOHAIbHBIX YPABHEHUH. 1
56 Pemennie ApoOHBIX palliOHANBHBIX YPaBHEHUH, IIENIbIX YPAaBHEHUH. 1
57 | CnocoOslI perieHust JpoOHBIX palliOHATIbHBIX YPAaBHEHUN. 1
58 | Pemenue 3a1a4 ¢ MOMOIIBIO IPOOHBIX PAITMOHATBHBIX YPABHCHHIA. 1
59 JpobHble paimoHangbHbIE YpaBHEHHS. 3aJaui. 1
60 | Pemenue 3agad myTeM COCTaBJICHUs JPOOHO - PAlMOHAIBHBIX YPAaBHEHUH. 1
61 O06o0611eHne u crucreMarusanus mno TeMe «/[po6Ho-panroHanbHbIe YpaBHEHHUS. 1
62 | KontpoJbHasi padora Ne 6 1
63 VYpaBuenus ¢ napamerpoM. (M3 pyOpuku «Jlist Tex, KTO X0UeT 3HATh OOJIBIIEY). 1

Hepagencrsa. (20)

64 | UncnoBblie HEPABEHCTBA. 1
65 | CnocoObl cpaBHEHUS YUCIIOBBIX HEPABEHCTB. 1
66 | CBoiicTBa YMCIIOBBIX HEPABEHCTB. 1
67 | CBoiicTBa YHMCIIOBBIX HEpaBEHCTB. Jloka3aTeIbCTBO HEPABEHCTB. 1
68 | CioxeHue YHUCIOBBIX HEPABEHCTB. 1
69 | YMHOXXEHHUE YNCIIOBBIX HEPABEHCTB. 1
70 | AnropuT™M YMHOXKEHMS HEPAaBEHCTBA Ha MOJIOXKUTEIBHOE U OTPULIATENEHOE 1

YHCIIO.
71 | IlorpemHocTs ¥ TOUHOCTh MPUOIMKEHHSL. 1
72 | KoutpoJbHasi padora Ne 7 1
73 Ilepeceuenue u o0beMHEHHE MHOKECTB. [IpuHIMn kpyros Difnepa. 1
74 | YucnoBble MPOMEKYTKHU: OTPE30K, HHTEPBAJI, TOJIYHHTEPBAJ, JTyY. 1
75 | JluneiiHble HepaBEHCTBA C OJIHOM MEepeMEHHOM. 1
76 | AITOpUTM pelIeHus JIMHEHHBIX HEPaBEHCTB C OJIHOM NMepeMeHHOM. 1
77 | HepaBenctBa c onHoil nepemeHHol. CriocoObI 3aMKCH OTBETA. 1
78 | CucteMbl HEpaBEHCTB C OJJHOM MEePeMEHHOM. 1
79 | IIpaBmiio penieHUs] CHCTEM HEPaBEHCTB C OJTHOW MEPEMEHHOM. 1
80 | Pemenue cucreM HEpaBeHCTB C OJHOM NepeMeHHOU. 3anuch OTBETA. 1
81 | O6oOuieHne 1 cucTeMaTu3ans 1o reme «JInHeilHbpIe HepaBEeHCTBAY. 1
82 | KoutpoJbHasi padora Ne 8 1




83 JlokazarenbcTBo HepaBeHCTB. (3 pyOpukm «Jljis TeX, KTO XO4eT 3HATh 1
OombIIey).
CreneHb C 1leJbIM NOKa3aTe/eM. JJeMeHThbI cTaTucTuku. (11)
84 | OmnpeneneHue CTENEHU C IETBIM OTPUIATEIILHBIM ITOKA3aTeIIEM. 1
85 | BeluncneHne 3HaU€HHS CTENEHU C IENIbIM OTPHIIATEIHBIM NTOKA3aTeIIeM. 1
86 | CBoiicTBa CTEIIEHH C IEJIBIM OKA3aTEJIeM. 1
87 | IlpumeHEeHnE CBOMCTBA CTETICHU C LIEJBIM ITOKa3aTelleM [Tt TpeoOpa3oBaHus 1
BBIPAKCHU.
88 | Cramnmaprablii Bua uncna. [IpaBuiio 3amucu yucia B CTAaHAAPTHOM BHUJIC. 1
89 3anuce 4yucen B cTaHAapTHOM Buje. [lopsimok uncia. 1
90 | KonrpoanHasi padora Ne 9 1
91 | COop W rpynmupoBKa CTATUCTUYECKUX JAHHBIX. 1
92 | Coop W rpynmupoBKa CTATUCTUYCCKUX TAHHBIX. 1
93 HarmsimHoe npecTaBieHre CTaTHCTHYECKON HH(POPMAIIUH. 1
94 | Cronbuarble U KPYroBble AMArpaMMBbl, IIOJUTOHBI U THCTOIPAMMBI. 1
95 PanmonasibHbIe 1poOH U CBOICTBA 1
96 | ApudmMeTnyecKkuii KBaJpaTHbIA KOPEHb. 1
97 | KBagpaTHble ypaBHEHUS U €r0 KOPHH 1
98 | pobGHopanioHanbHbIE YpaBHEHUS 1
99 | Pemenne HepaBeHCTBA 1
100 | Pemenne cucreM HEpaBEHCTB 1
101 | KonTpoJsHasi paboTa Nel0 1
102 | UroroBslii ypox 1
Hroro: 102

Conep:xanue Kypca 9 kiacca

PaIII/IOHa.TIbeIe yucia. PacmnpeHHe MHOXCECTBA HATYpaJIbHBIX YHUCCII 10 MHOXKXCCTBa
OCJIbIX, MHOXXCECTBA MLCJIbIX YHCCII OO0 MHOXCECTBA pPallMOHAJIbHBIX. PaIII/IOHaJII)HOC YHUCJIO Kak
m

H
OTHOIICHHUEC n rac m — 0ejioc, N — HAaTypaJIbHOC YHCIIO. Crerens ¢ OCJIBIM ITOKa3aTCJICEM.

JeiicTBuTenbHBbIe yucaa. KBagpaTHblii kKopeHb M3 uncia. KopeHb TpeTbell cTemeHu.
3anuch KOpHEH ¢ TOMOIIbIO CTETIEHHU C IPOOHBIM [TOKa3aTEIeM.

[TousiTue 06 HppanuoOHaJIbHOM YUCIJIC. I/IppaHI/IOHaHLHOCTL qucjia \/2 U HECCOU3BMCPUMOCTb
CTOPOHBI U AXaroHaad KBajapara. I[GCSITI/ILIHBIG HpI/I6J'II/DKCHI/I$I HppauOHaJIbHBIX YU CCII.

MHOX€ECTBO ﬂeﬁCTBHTeHBHLIX YUCCII: MMpEACTaBJIICHUC HeﬁCTBHTeHBHBIX YHUCCIT
0OECKOHEUYHBIMHU JACCATHYHBIMHA I[pO6$IMI/I. CpaBHeHI/Ie HGfICTBI/ITCJ'II:HBIX YHUCCII.

KoopaunatHas mnpsimas. M3o0paxeHue 4Yucel TOYKaMU KOOPAMHATHOM MpPSIMOIA.
HucnoBble TPOMEKYTKH.

N3mepenns, npulJM:KeHHs, OUEHKH. Pa3mepsl 00BEKTOB OKpykarouiero mupa (OT
AIIEMEHTApHBIX YacThll 10 BceneHHol), NIUTENbHOCTh MPOLIECCOB B OKPY’KAIOLIEM HAac MHPE.
Bolaenenne MHOXUTENS — CTENIEHU JIECATU B 3aIllUCH YUCIIA.

[IpubnmxeHHoe 3Ha4YeHHE BEIWYUHBI, TOYHOCTh NpubmkeHus. [lpuxuaka u oreHka
pE3yJIBTaTOB BBIUHCIICHU.
Auaredpanyeckue Bblpa:keHusl. bykBeHHbIE BbIpaK€HUs (BBIPAXKEHUS C IIEPEMEHHBIMH).




YucnoBoe 3HaueHHe OYKBEHHOTO BbIpaKeHHs. JlomycTUMBbIE 3HAYEHUS TEPEMEHHBIX.
[ToncranoBKka BBIpOKEHHI BMECTO mMepeMeHHBIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIpRKCHHH Ha
OCHOBE CBOMCTB apu(METHUECKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKEeHUH. TOXIECTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTesneM M €€ cBoucTBa. OZHOWIEHBI M MHOTOYJICHBI.
Crenenp MHorouwieHa. Cro)keHUE, BBIUUTAHUE, YMHOXEHHUE MHOTIOWIEHOB. DopMyiibl
COKPAIIEHHOIO0 YMHOXCHMS: KBaipaT CyMMbl M KBagpar pasHoctd. dopmyna pa3HOCTH
kBagpatoB. [IpeoOpa3oBaHue L1eN0Or0 BbIpaKE€HHs B MHOrowieH. Pa3iojkeHue MHOrouieHa Ha
MHOXUTENU. MHOrousieHsl ¢ 01HOM nepemeHHoi. Kopenb MHOrounena. KsagpaTHelil TpEXUIieH;
pa3I0XKeHUe KBaAPaTHOrO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas JpoOb. OCHOBHOE CBOWCTBO anreOpandeckoil apobu. CroxeHwue,
BbIUUTAHUE, YMHOXEHHUE, AejeHHue anreopanyeckux apodeil. CTeneHp ¢ LelbIM MoKa3aTeleM U
€€ CBOICTBA.

PaL[I/IOHaJ'IBHBIe BbIPAXXCHUA U UX Hp606pa3OBaHI/I${. I[OKEB&TGJ'IBCTBO TOXICCTB.

KBangparasie kopau. CBoHCTBa apu(hMETHUECKUX KBAJAPATHBIX KOPHEH M MX TPUMEHEHUE
K IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepeMeHHoi. Kopenb ypaBHeHus. CBoHCTBa YHCIOBBIX
paBeHCTB. PaBHOCMIIBHOCTh YPaBHEHHU.

JIuneiinoe ypaBHeHue. KsangpatHoe ypaBHeHue. dopmyna KOpHEW KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemienne ypaBHeHUM, CBOIAIIMXCSA K JMHEHHBIM M KBaJpPATHBIM.
[Tpumepsl pemieHuss ypaBHEHHUH TpeTbell M ueTBEPTOW cremeHed. Pemenwe npoGHO-
palrOHAIbHBIX YPABHEHUM.

VYpaBHeHHME C ABYMs IEpEMEHHBIMM. JIMHEHHOE ypaBHEHHE C JBYMs II€PEMEHHBIMU,
IIPUMEPBI PELICHNS YPABHEHHUN B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHHUI C ByMs NepeMEHHbIMU. PaBHOCHMIIBHOCTH cucteM. CHUCTEMBI BYX
JUHEHNHBIX YpPaBHEHUN C JBYMs NE€PEMEHHBIMHM; PELICHUE IIOJCTAHOBKOW W CIIOKEHUEM.
IIpuMeps! peleHns CUCTEM HEIMHEWMHBIX YPABHEHU C IBYMs IIEPEMEHHBIMU.

Perrenue TekCTOBBIX 3374 aNreOpanyeckuM CIiocoOOM.

JlekapToBbl KOOpAMHATBI Ha MJIOCKOCTU. ['padmueckas HMHTEpIpeTanus ypaBHEHHS C
JIBYyMsI TepeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHUS C JBYMS IE€PEMEHHBIMH; YIJIOBOU
KOA(UILIMEHT NPSIMOM; YCIIOBHE MAPAIIEIIBHOCTH NPSIMBIX. ['padyKu mpoCcTeNIIuX HEIMHEHHBIX
ypaBHEHMI: mapaboja, rumnepbona, OKpYKHOCTh. [I'paduueckas HHTeprpeTanusi CHCTEM
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

HepagencrBa. UucnoBele HEpaBEHCTBA U UX CBOWCTBA.

HepaBenctBa ¢ opHON miepeMeHHON. PaBHOCMIBHOCTH HepaBeHCTB. JIuHelHbIE
HEPAaBEHCTBA C OJHOW mepeMeHHOW. KBagpaTHbeie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJHOU
MIEPEMEHHOI.

OcHoOBHBbIE MOHATHSA. 3aBUCUMOCTU MeX1y BenuunHamu. [lonsrtue ¢pynkiuu. O6mactsb
omnpezeNeHuss M MHOXecTBO 3HaueHWd ¢yHkuu. CrocoObl 3amanus ¢QyHkuuu. ['paduk
¢byakuun. CBoicTBa (yHKIMNA, uX oToOpakeHnwme Ha Tpaduke. I[Ipumepsl rpadukoB
3aBUCUMOCTEN, OTPAKAIOLINX PEAJIBHBIE TPOLIECCHI.



Yucaoble ¢yHxkuuu. DyHKnms, oOnmchpBapIIas NOpsIMyld W 0OpaTHYIO
IPOTIOPIIMOHATBHBIE 3aBUCHUMOCTH, UX Tpaduku u cBoiicTBa. JInHeiiHas gynkuus, e€ rpaduk n
cBoiictBa. KBanparmunas Qynkuusi, e€ rpadpuk u cBoiictBa. CreneHHble (YHKIHH C
HATYpPAIBHBIMH TOKA3aTeNsIMu 2 i 3, UX rpaduku u cBoiictsa. I'paduk dpynxumn y = Vx,y = Vx,

y=[x].

Yucaosbie mocjegoBareJbHOCTH. [[oHATHE YMCIOBON NOCIEAOBATENbHOCTH. 3aJaHKe
MOCJIEI0BATEIBHOCTH PEKYPPEHTHBIM CIIOCOOOM U (OPMYIIOi N-0ro YJieHa.

Apudmernueckas u  reomerpuyeckas mporpeccud. @Dopmynasl  N-0ro  uieHa
apu(METHUECKONW U TeOMETPUUYECKON NPOTrpeccuii, CyMMbI N-bIX WiICHOB. M300pakeHne 4iIeHoOB
apu(MeTHYECKON U reOMETPUYECKOM MPOrpeccHii TOUKaMu KOOPJUHATHON JIOCKOCTH.

OnucaresbHas cratucTuka. llperncraBiieHre JaHHBIX B BUJE TaONMI], JUArPaMM,
rpaduxoB. CiydaiiHas W3MEHYMBOCTb. CTaTUCTHUECKHE XapaKTePUCTHKUM Habopa TaHHBIX:
cpenHee apudMeTHUecKoe, MeuaHa, HauOoiblllee M HaUMEHbIee 3HAYEHHUs, pa3Max.
[IpencraBieHue o BBIOOPOUHOM HUCCIIEI0BAHUU.

Cay4aiinbie cOOBITHS M BEpPOATHOCTB. lloHATHE O CilydaliHOM ONBITE W CIIy4aliHOM
coObiTuu. YacroTa ciydallHbIX cOObITHM. CTaTUCTUYECKUI MOJIXOJ K IMOHSTHIO BEPOSATHOCTH.
BeposTHOCTM NpOTUBONOJOKHBIX cOObITHH. He3aBucumble coObITHS. PaBHOBO3MOYKHOCTh
cobbiTuil. Knnaccuueckoe omnpeneneHne BEpOsSsTHOCTH.

Kom0unaropuka. Pemenne KOMOMHATOpHBIX — 3amad  1epedopoM  BapHaHTOB.
Komb6unaropHaoe npaBuio ymHoxeHuH 5. [lepecranoBku u akropuar.

TeopeTnko-MHOKeCTBEHHbIe MOHATHSA. MHOXECTBO, DJIEMEHT MHOXECTBA. 3aJaHue
MHOKECTB TMEpPEYHCICHUEM DJJEMEHTOB, XapaKTEepPUCTUYECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaueHHsI YHCIOBBIX MHOXKECTB. [lycroe MHOECTBO M ero obo3nadenue. [lonMHOXKECTBO.
OO0benuHeHNe U NepeceyeHne MHOXKECTB, Pa3HOCTh MHOKECTB.

Wnmroctpatiyisi OTHOLLIEHUH MEKy MHOKECTBAMU C MIOMOILBIO TuarpamMm Diiiepa — Benna.

jeMeHTbl JOruku. IloHsTue o PaBHOCUJIIBHOCTH, CJICAOBAaHUU, y1'IOTp€6J'IeHI/Ie
JIOTUYCCKUX CBA3OK eciu ..., mo ..., 6 MOM U MOJbKO 6 mMoM ciydae, JOTUICCKUC CBA3KU U, UU.

Ne IToypouHoe miaHupoBanue 9 kiacc Komn.Bo

4acoB
Tema

KBagparuunas pynkuus (22)

1 | OyHKIHS

OyHKIMA

CaoiicTBa (QyHKIIUN

S

2
3
4 | CgoiicTBa (hyHKIUU
5

CaoiicTBa QyHKIIUN




KBagpatublii TpexuieH. Pa3inoxkeHne Ha MHOKUTEIH.

Paznoxxenue KBaApaTHOI'O TPEXWICHA HAa MHOKUTCIIN.

Paznoxxenue KBaApaTHOI'O TPEXWICHA HAa MHOXUTCIINU.

O o Nl o

Paznoxxenue KBaJApaTHOI'O TPEXWICHA Ha MHOXUTCIIN.

10

Ypoxk 0000meHust Mmarepuana

11

KonTpoasHnas padora Nel

12

[padux dyuximu y=ax’. [IoHATHE KBaAPATHIHON (ByHKIIHH.

13

Tloctpoenne rpaduxa GpyHKIUE Y=ax".

14

— 2 — 2
I'paduku pyskuuit ¥ =% 7 4 ¥ =a(x-m) . AJITOPUTM MTOCTPOCHHS.

A e I

15

— 2 — 2
I'paduxu pyskuuit ¥ =0 7 4 ¥ =a(x-m) . AJITOPUTM TTOCTPOCHHS.

-

16

[Toctpoenue rpadrka KBaAPATUIHON (PYHKIIHH.

17

[Toctpoenue rpadrka KBaAPATUIHON (YHKIIHH.

18

[Toctpoenue rpaduka KBaaApaTUUHON (QYHKIUH.

19

Oynkums y=x".

20

Kopens n-oli crenenu.

21

CreneHb ¢ paloOHAIbHBIM TI0Ka3ateneM. [10AroToBka K KOHTPOJIBHOM
pabore

= R R R R e

22

KonTpoubnas padora Ne 2

YpaBHeHHsI U HEPABEHCTBA C OHOI nepeMeHHoii (14)

23

. Llenoe ypaBHEHUE U €ro KOPHU

24

L[CJ'IO@ YpaBHCHHUC U €TO0 KOPHU

25

L[CJ'IO@ YpaBHCHUC U €0 KOPHHU.

26

JpobHble palimoHanbHbIe YpaBHEHUS

27

JpobHble palimoHanbHbIe YpaBHEHUS

28

JpobHble palinoHalbHbIE YPaBHEHUS.

29

JpobOHble palnoHanbHbIe ypaBHEHUS

30

JpobHble palnoHaibHbIe YpaBHEHUS.

31

Pemenne HepaBEeHCTB BTOPOI CTENIEHU C OJJHOU EPEMEHHON

32

Pelenne HepaBEHCTB BTOPOM CTEIIEHU C OJHOU IEPEMEHHOMN

33

Penienue HCPAaBCHCTB METOIOM UHTCPBAJIOB

34

Penienue HCPAaBCHCTB MCTOJOM MHTCPBAJIOB.

I S S I




35

HCKOTOpBIC MMPpUCMBbI PCUHICHUA LECJIbIX ypaBHeHHﬁ. HO)IFOTOBKa K
KOHTPOJILHOM paboTe.

36

KonTpoasnas padora Ne 3

YpaBHeHHs 1 HEPABEHCTBA C ABYMs nepeMeHHbIME (17)

37

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk

38

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk

39

['paduueckuii crocod peneHus CUCTeM ypaBHEHU

40

['paduueckuii crocod pemeHns CUCTeM ypaBHEHU

41

['paduueckuii crocod pemeHus CUCTeM ypaBHEHU I

42

['paduueckuii criocod peneHns CUCTeM YpaBHEHUH.

43

Pemenne cucreM ypaBHEHUN BTOPOM CTENEHU

44

Pemenne cucreM ypaBHEHUN BTOPOM CTENEHU

45

Pemenne cucreM ypaBHEeHUN BTOPOM CTENEHU

46

Pemenue cucteM ypaBHEHUN BTOPOM CTEIEHU.

47

Pemenne 3a1a4 ¢ HOMOLIBIO CUCTEM YPaBHEHHUM BTOPOU CTEIICHU

48

HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU

49

HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU

50

CucreMbl HEPABCHCTB C ABYMs IICPCMEHHBIMU

51

Cucremsbl HCPABCHCTB C ABYM: IICPEMCHHBIMU

52

HekoTopbie mpueMbl PEIICHNs CUCTEM YPaBHEHUH C JBYMS TIEPEMEHHBIMHU.
[ToaroToBka K KOHTPOJIBHOM padoTe.

A

53

KonrtpoJubHnas padora Ne 4

Apudmernyeckasi U reoMmeTpuueckas nporpeccuu (15)

54

ITocnenoBaTensHOCTH

55

ITocnenoBaTenbHOCTH

56

Onpenenenue apupmernyeckoit nporpeccuu. Popmyna n-ro uieHa
apupMeTHUUECKO MPOTrPECCHH.

57

Onpenenenue apupmernueckoit nporpeccuu. Popmyna n-ro uieHa
apu(pMeTHIECKOI MPOTrPeCcCHH.

58

®opmysa CyMMBI 7 TIEPBBIX YIEHOB apU(PMETHUECKON MPOTPECCHH.

59

ApudmeTrndeckas Mporpeccusi.

60

Pemenue 3amau. [lonroroBka k KOHTPOJIBHOU padboTe

61

KonTpoubnas pabora NeS

R =] R -




62

Onpenenenue reomeTpuyeckoit nporpeccun. @opmyna n-ro lunena
TFEOMETPUUECKOI MPOTPeECCUU

63

Omnpenenenue reoMeTpuyecKoil mporpeccuu. @opmysa n-ro ujieHa
FE€OMETPUUECKOM MPOTrpeECCUn

64

DopMya CyMMBI 7 IIEPBBIX WIEHOB I'€OMETPUYECKOM ITPOTrPECCUH

65

DopMya CyMMBI 7 IIEPBBIX WIEHOB I'€OMETPUYECKON ITPOTrPECCUH

66

PopMyia CyMMBI 7 IIEPBBIX WIEHOB I'€OMETPUUYECKOM ITPOTPECCUH.

67

O06o6miatommmit ypok. Meroa mareMaTH4eckoi HHAYKIUH. [1oaroroBka K
KOHTPOJIBHOH paboTte

| R | e

68

KonTposbnas padora Ne 6

DJ1eMeHThl KOMOMHATOPUKH U Teopuu BeposiTHocTeii (13)

69

[TprmMepbl KOMOMHATOPHBIX 3a7a4

70

[Tpumepsl KOMOMHATOPHBIX 3a/1a4.

71

[TepecTanoBku

72

[TepecTanoBku

73

Pa3zmemienus

74

Pa3zmerienus

75

Coueranusa

76

Coueranusa

77

[lepecranoBku. Pazmenenus. Couetanusi.

78

OTHOCHUTENBHAS YacToTa CHy‘l&fIHOl"O COOBITHS.

79

BeposTHOCTh paBHOBO3MOKHBIX COOBITHIA.

80

O06006mamui ypoxk.

CrnoxeHue 1 yMHOKeHUE BeposiTHOCTe!. [1oAroToBKa K KOHTPOIBHOM
pabore

I I S e

81

KonTpoasnas padora Ne7

IoBTOpenue (24)

82

@OYHKIIMY U UX CBOWCTBA.

83

®ynHkiuu 1 ux cpoictra. [logroroska k ' MA

84

®yuHkiuu 1 ux coictra. [logroroska k ' MA

85

KBanpatueiii Tpéxwien. [Tonroroska k 'MA.

86

KBanpatnunas ¢ynkuus u e€ rpaduk. [Tonroroka k [TMA

87

KBanpatnunas ¢ynkuus u e€ rpaduk. [TonroroBka k [TMA

e I




88

Crenennas ¢ynkuus. Kopens n-oit crenenu. [logroroska k 'MA

89

Crenennas ¢pynkius. Kopens n-oit crenenu. [loaroroeka k T'NA.

90

YpaBHeHUs 1 HEpaBEHCTBA ¢ 0JHOM nepemenHoi. [loaroroska ['MA

91

YpaBHeHUs 1 HEpAaBEHCTBA C 0J{HOM nepemenHoi. [loaroroska k TUA

92

VYpaBHeHMs U HEpaBEHCTBa ¢ ABYMs nepeMeHHbIMU. [loaroroska xk 'MA

93

VYpaBHeHUs 1 HEpABEHCTBA C AByMs nepemeHHbIMU. [loaroroska k I'MA.

94

Apudmernueckas u reomerpuyeckas nporpeccun. [logroroska k 'MA

95

Apudmernueckas u reomerpuyeckas nporpeccun. [logroroska k 'MA

96

Apudmernueckas u reomerpuyeckas nporpeccun. [logroroska k 'MA

97

DneMeHThl KOMOMHATOPUKH U Teopuu BepostHocTeil. [Tonroroska k [MA

98

DneMeHTbl KOMOMHATOPUKH U Teopuu BepositHocTel. [loaroroska k 'MA

99

DneMeHTbl KOMOMHATOPUKH U Teopuu BepositHocTel. [loaroroska k 'NA.

100

IHoaroroBka Kk MTOroBOM KOHTPOJILHOM padorTe

101

KonTpoabsnas padora Ne§

102

AHaM3 KOHTPOJIBHOU paboThl. ITOTOBBIN YPOK.

A A N

Hroro:

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

. Anrebpa 7knacc, yaeOHUK it 001eo0pa3oBaTeNbHbIX yupexaeHuii,apropsl FO.H. Makaperaes, H.I'. Munarok u np, 2021 r.

. Anrebpa 8 kmacc, yueOHUK 111 001Ie00pa3oBaTenbHbIX yYupexaenuid,aBropsl FO.H. Makaperues, H.I'. Munmiok u ap, 2018 T.
Anrebpa 9 kiacc, yaeOHHK 7151 001Ie00pa3oBaTebHbIX yupexkaeHui,apropsl KO.H. Maxkapsraes, H.I'. Muniok u ap, 2019 r.
KonpomnpHbIe 1 camocTosTenbHbIe paboThl 1o anredpe u reomerpun./C.I'. XKypasies, JI.A. Mansimesa, M:, Ok3amen, 2017 r.r.
METOANYECKHUE MATEPUAJIBI JIJIS1 YUYUTEJIA

Anrebpa 7,8,9, yueOHHK /151 001Ie00pa3oBaTeNbHBIX YapexaeHuid,aBropsl F0.H. Makaperues, H.I'. Munmtok u 1p, 2021 T.
Meroanueckue pexomenaamnuu Kk yueonuky FO.H. Maxkapsruesa u ap./A.H. Pypykun, M: BAKO, 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. resh.edu.ru

N

yaklass.ru

w

http://school-collection.edu.ru

4. znanio.ru



