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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiISE€TCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMs: OHA
o0OecrieunBaeT M3yuyeHUE IPYIUX IUCLUIUIMH, KAK €CTECTBEHHO-HAayYyHOTO, TaK U T'yMAaHUTApHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ul MPOJOJDKEHUS OOpa3oBaHUS U B ITOBCEIHEBHOM KU3HM.
Pa3Butue y o0yyaromuxcs HayqyHbIX PEICTaBICHUI O IPOMCXOXKACHUHU U CYLTHOCTH alre0pandyeckux
abcTpakuui, crocobe OTpa)KeHHs MaTeMaTH4eCKOH HayKoW SIBIEHMH W IPOLIECCOB B NPUPOAE U
o0miecTBe, poOJIM MaTeMaTHYeCKOr0 MOJEIMPOBAaHMS B HAyyHOM IIO3HAHMM U B IIPAaKTUKE
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAUYECTB MBIIUICHHsI, HEOOXOAUMBIX IS
aJanTallid B COBpPEMEHHOM IudpoBoM obmiectBe. M3yueHuwe anreOpel oOecreunmBaeT pa3BUTHE
yMeHusi HaOJroaaTh, CpaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBILIUICHUS,
CIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBAaTh CBOM JICMCTBUSL M BBIBOJBI, (POPMYIHPOBATH
yrBepkaeHus. OcBoeHHEe Kypca anreOpsl 00eCreuyuBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS
0o0y4aroIuXcs: OHM HCHOJBb3YIOT JEIyKTHBHbIE M HWHAYKTHUBHBIE PpacCyXJeHHus, 0000lieHue u
KOHKpeTu3aluio, adcTparupoBanue u aHajgorutro. OOyueHue anrebpe mpearnosaraeT 3HauYUTEIbHbIN
00BEM CaMOCTOSITENIbHON JIEATEIbHOCTH OOY4YaIOLIUXCS, [T03TOMY CaMOCTOSATENbHOE pELIeHHUE 3a/1ad
SBIISIETCA peanu3alnueil 1eTeIbHOCTHOrO PUHIUIA 00yUeHHUSL.

B crpyktype mporpammel ydyeOHOro Kypca «AJredpa» mjis OCHOBHOTIO OO0IIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMMAIOT COJAEPKATEIbHO-METOANYECKUE JUHUM: «Uucina U BBIYUCICHUSY,
«AnreOpandecKkue BBIPAKCHHUS», «YpaBHEHUsS M HepaBeHCTBay, «Dynkumm». Kaxmas w3 atmx
COJIEPKaTENbHO-METOAUYECKUX JIMHUM pa3BUBAaeTCSd Ha MPOTSIKEHUU TPEX JIET M3yUeHUs Kypca,
B3aUMOJICHCTBYSl C JpYIMMH €ro JuUHMAMH. B Xoze wu3ydeHus ydeOHOro Kypca oOydaromumcs
HNPUXOJUTCS JIOTHYECKU PacCyXJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B cBs3M €
3TUM B IMporpamMmy YydeOHOro Kypca «Anaredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHMKH,
IpEeJICTaBICHHbIE BO BCEX OCHOBHBIX pazjieflax MaTeMaTHMYecKOoro o0pa3oBaHMs U CIIOCOOCTBYOIIME
OBJIAJICHUIO OOY4YalOIIMMUCS OCHOB YHHBEPCAJIBbHOIO MaTeMarudeckoro si3bika. CopaepikareiabHOU U
CTPYKTYpPHOM 0COOEHHOCTHIO Y4eOHOT0 Kypca «Anredpay siBisieTcs ero MHTErpUPOBaHHbBIN XapakTep.

Copnepxanue JuHUN «YHucna U BBIYUCIECHUS» CIIY)KMUT OCHOBOW JJIsl JaJIbHEHIIETr0 U3y4eHUs
MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Y OOYYArOMIMXCS JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHUS MOJIb30BaThCs AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUISl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHA O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAJIBHBIMU M HPpALMOHAIBHBIMU YHUCIAMH, (OPMHUPOBAHMEM IPEACTaBICHUN O
JeMCTBUTENIFHOM YHUCIIe. 3aBepllieHHe OCBOCHMs YMCIOBOM JIMHUM OTHECEHO K CpeJHEeMY o0lemy
00pa3oBaHUIO.

Copepxanue AByX anreOpandeckux JMHUN — «AJredpanyeckue BhIpAXKEHUS» U «Y paBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYEeT (OPMUPOBAHMIO Y OOYYarOIIMXCS MaTeMaTH4YecKoro ammapara,
HEOOXOAMMOTO Uil pelIeHWs 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB H  MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe oOCHOBHOro o0miero oOpa3oBaHusl y4eOHBI Marepuail
IPYNIUpPYETCS BOKPYT PallMOHANBHBIX BbIpaXeHUI. Anredpa JeMOHCTPHPYET 3HaUEHHE MaTeMaTUKU
KaK sI3bIKa JUIS TOCTPOEHUS] MaTeMaTHUYeCKHX MOJIesIed, OMUCAHUs MPOLECCOB U SIBICHUH PeanbHOro
mupa. B 3amaum oOydeHust anreOpe BXOIAT TakXKe JalbHEHIIee pa3BUTHE alTOPUTMHUYECKOTO
MBIIIICHHUS, HEOOXOAMMOT0, B 4YacTHOCTH, JJIsI OCBOCHHUS Kypca HMH(OpPMATHKH, U OBJIAQJCHUE
HaBbIKAMU JIElYyKTUBHBIX paccyxkaeHuil. IlpeoOpa3oBaHue CHUMBONBHBIX (OpPM CHOCOOCTBYET
Pa3sBUTHIO BOOOPAXKEHMs], CIIOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.

Conepxkaarie (PyHKITMOHATBHO-TPA(PUIECKON JTMHUN HAIEJICHO Ha TOJyYeHHE O00YJaroluuMUCS
3HaHUN O (YHKIMSIX KaK BaXKHEHIIEH MaTeMaTHYeCKOW MOJETH Il ONMUCAHWUS W HMCCIICIOBaHHS



pa3sHOOOpa3HBIX MPOIECCOB U SIBICHUH B MpHUpoje U obmiecTBe. V3yueHue marepuana crnocoOCcTByeT
Pa3BUTHIO Yy OOYYAIONIMXCS yMEHHUS HCIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA
MaTeMaTHKHd — CIIOBECHBIC, CHMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBAHUE
MPEJICTABICHHUIA O POJIM MATEMATUKH B PA3BUTHH [TUBUIIN3AIUN U KYJIbTYPHI.

CormacHo yueOHOMY TUIaHY B 7-9 kjaccax u3ydaeTcsi YYeOHBIH Kypc «AJredpa», KOTOPBIH
BKJIIOUAET CIIEAYIOUINEe OCHOBHbBIE pa3Jienbl cofepkaHus: «Hucnaa u BIUMCICHUS», «Alredpandyeckue
BBIPAXCHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha n3ydenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3 gaca
B Hegento), B 8 kitacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Henelo).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE WU JECATUYHBIE, NEPEeXo]] OT OJHOM (opMBl 3amucH Jpodel K
apyroi. IloHsATHEe panMoOHaIbHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIOPSAJOUYMBAHNE PALMOHAIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKMciIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHUe, Mpeodpa3oBaHne BBIPAKCHUN Ha
OCHOBE OTIpPE/ICIICHHUS, 3aIUCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3a7ad U3 pealbHOU
IIPaKTHUKH.

[TpuMeHeHrEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U 00paTHasi MPOIOPLMOHAIILHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. [lpeacraBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMU B BHJE (POPMYIIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIPQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U HPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
IPUBEIEHUS TOJIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10KA3aTEIEM.

OpnHowieHbl 1 MHOrouwieHsl. CreneHb MHOrouiaeHa. Cllo)KeHHE, BBIUYUTAHUE, YMHOKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOMKEHHs: KBapaT CyMMBbl M KBaJIpaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHUH IO YCIOBHUIO 3ajgaud. PenieHue
TEKCTOBBIX 3aJ1a4 C [IOMOILIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHMI ¢ JByMs NepeMeHHbIMH. PenieHune cucteM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ IIOMOILIBIO CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopannara Toukm Ha mnpsMmol. YucioBsle NPOMEXKYTKH. PaccrosiHme mexny AByMms
TOYKaMHU KOOPJAMHATHON MIPSMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKH Ha
KoOpAnHATHOM miockocTh. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmoctedd. [lomstue ¢ynkuun. I'padux ¢yakuuu. CpoiicTBa  (PyHKIHIA.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYMCICHUSA

KBagparueiii kopenb u3 uucina. llonstue 00 wuppauvoHanbHOM uwucie. [lecsTuynbie
npuOIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIpAXKEHHM M BbIYMCIEHUSM. JlelicTBUTENbHBIC
qyucia.

Crenens C 1esbIM NTOKa3areneM U e€ cBoicTBa. CTaHapTHas 3alUCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoit apodu. CiioxxeHue,
BBIUMTAHNE, YMHOKEHHE, JICJICHNE anredpandeckux ApoOei. PannoHanbHbIe BBIpAKEHUS U HX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHHEWHBIM U KBaapaTHbIM. [Ipocteiimme npoGHO-
pauMoOHalIbHbIE YPABHEHUSI.

I'paduueckas uHTEpIpeTallds YPaBHEHUN C JBYMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM.

UucnoBple HeEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCHNIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBa € OAHOW mnepeMeHHOM. CucreMbl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGnacTh OnpeneseHuss 1 MHOXKECTBO 3HaueHUH QyHKIHU. CriocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadgukon
(GyHKIMHI, OTpa)aroluX peaabHble TPOLECCHI.

OYHKINY, ONMUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpadukn. @ynxupn y = X2, y = X3, y = VX, y=|x|. padrueckoe pemmenre ypaBHEHHIT # CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYUCTICHUS

PanmonansHbIe YKclia, HppalMoOHAIbHBIC YMCIIA, KOHEUHbIE U OCCKOHEUHBIE EeCATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEUCTBUTENbHBIC YHCIIa KaK OCCKOHEYHBIC
JIecsATUYHble  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIYy  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKHUE ACUCTBUS C JACHCTBUTEIHHBIMU
YHCIIaMH.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHpPA, ATUTEILHOCTh IMPOIECCOB B OKPYKAKOIIEM
MHpE.



[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHUs. OKpyrjieHue yucel.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYUCICHUMN.

YpaBHeHusI U HEPaBEeHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHUss ypaBHEHUU TPEThed M YETBEPTOM CTENEHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PeleHme — TEKCTOBBIX  3ajay
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS NEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C IBYyMs II€pEMEHHBIMU. PelieHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JWHEWHOE, a Jpyroe — BTOPOH cTerneHu. I'paduueckass MHTEpHpeTays CUCTEMbl YpaBHEHHN C
JBYMsI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3ajjau anredpanyeckuM CrocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. PemieHue cuctem JIMHENHHBIX
HEpaBeHCTB C OJHOW mepemeHHO. KBaapaTHble HepaBeHCTBa. I'paduyeckas mHTEepnpeTauus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapa®oma, KOOpAMHATH BEPIIHHBI
napaboJIbl, 0Ch CAMMETPHUH TapaldoIIbL.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTBa.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTe YMCIOBON MOCIENIOBATENBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dopmynoit u popmysoit N-ro wieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apupMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0)KHBIE POLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJbTaThbl OCBOGHHUS  MporpamMmbl  y4eOHOro Kypca  «Anredpa»
XapaKTepU3YKTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM HMHTEpEca K MPOUUIOMY M HACTOALIEMY POCCUHMCKOM MAaTeMAaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTEeMaTUYECKOM IIKOJIbI, K
MCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpakJAaHWHA ¢ peaju3alid ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
IpoLeaAyp TpaKIaHCKOro oOIecTBa (HAIpHUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
STUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKH, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MMPUHIUIIOB B J€ATEIBHOCTH YYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/lad MaTeMaTHYeCKOM
HAIPABICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHYECKOTO OOpa3oBaHWs HA MPOTSDKCHUU Beel
KU3HU JUIS YCICHITHOW MPO(ECCHOHAIBHON JAEATEIHbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBHUIYaTbHOW TPAECKTOpUM OOpa30BaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETUYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHUN, YMEHHUIO BUIETh MaTEeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpUEHTAIIME B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSl YEJIOBEKa, MPUPOALI M  OOIecTBa, MOHUMAHHEM
MaTeMaTHYECKON HayKu KakK c(epbl YeIOBEUECKON AeATeIbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISl pa3BUTHS LIMBWIM3ALMU, OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH MU MAaTEMAaTHYECKOM KyIbTypoM Kak
CpPEICTBOM TO3HAaHUA MHpaA, OBJAJACHUEM NPOCTEUIIMMU HABBIKAMU  HCCIEAOBATENIbCKOM
JeATEIbHOCTH;

6) ¢usnmuyeckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbl 30POBbSi U 3MOLHMOHAJIBHOIO
OJ1aronosy4us:

TOTOBHOCTBIO TIPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HMHTEpPECaX CBOETO 3/I0POBbs, BEICHHS
3I0pOBOrO0 OOpa3a >KWM3HHU (30pOBOE THTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH U OTIBIXA,
perynsapHas ¢puznyecKas akTUBHOCTE), C(hOPMHPOBAHHOCTBIO HaBbIKA pe(IIeKCUH, TPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiaoBeKa,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIlel Ha MPUMEHEHHE MaTeMAaTHYECKUX 3HAHWW M pelieHHus 3agad B 00JacTu
COXPaHHOCTH OKpPYXalollel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBHUI
JUTSL OKpY>Karolllel cpefbl, OCO3HAHHEM TJI00abHOTO XapaKTepa SKOJIOIMYECKUX Mpo0sieM U MmyTel ux
peLIeHus;



8) amanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHONH M MPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO AESITEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS y IPYIUX JHOJEH,
npuoOpeTaTh B COBMECTHOM JAESITEIIbHOCTA HOBBIC 3HAHHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JIPYTHUX;

HEOOXOIUMOCThIO B (POPMHPOBAHMHM HOBBIX 3HAaHUN, B TOM 4HcIe (QOPMYIUPOBATH HJEH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTaX W SABICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK
BbI30B, TpPEOYyIOIIUNA KOHTPMEpP, KOPPEKTUPOBaTh MPUHUMAaEeMble pEIIeHUus U JACHCTBUS,
(bopMyIHPOBATh M OIICHUBATH PUCKHU U MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH ONpEIENCHHUsI IOHITHH,
yCTaHaBJIMBATh CYILECTBEHHbIN NMPHU3HAK KJIACCU(PHUKAILMK, OCHOBAaHUS JUIsl 0000LIEeHUS U
CpaBHEHMsI, KpUTEPUH [TPOBOIUMOI0 aHAJIN3a;

® BOCIPUHHMATH, (OPMYIHMPOBATH M TPEOOPA3OBBIBATH CYKIEHUS: YTBEpOUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BEBUIBIIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTHBOpEYHs B (akTax,
NAHHBIX, HAONIONCHUSX W YTBEP)KACHUSAX, NpEIaratb KPHUTEPUU IS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYHIL;

e JenaTh BBIBOJABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHHWU (TIpSMBIE M OT TPOTHUBHOTO),
IPOBOJUTh CAMOCTOSATEIBPHO HECIOXKHBIE J0Ka3aTeJIhCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPAWBaTh apryMEHTALMIO, MPHUBOAWTH TPUMEPHI M KOHTPIPHMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaATh croco0 perieHust yueOHO! 3a/1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELLEHUS,
BHIOMPATh HANOO0JIEE TTOIXOASIIHHA C YIETOM CaMOCTOSTEBHO BBIICTICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

® HCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEILCKANH WHCTPYMEHT IO3HAHUS, (OpPMYIHpOBaATH
BOTIPOCHI, (DUKCHUPYIOIIHE MPOTHBOPEUYHE, MPOOJIEeMy, CaMOCTOSTEIbHO YCTaHABIUBAThH
HCKOMOE 1 JJaHHOE, ()OPMHPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSATEJBHO COCTaBICHHOMY IUIAHY HECJIOKHBIH 3KCIEPUMEHT,
HEOOJIbIIOE HCCIEA0BaHNE O YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;

®  CaMOCTOATENIHO (OPMYIMPOBATH OOOOLIECHUS M BBIBOJABI MO pe3yabTaTaM IPOBEIEHHOTO
HaOJIIOAECHUS, WUCCIICOBAaHMs, OLIEHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOrHO3UPOBATHh BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIIOI0KEHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.



Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH MH(OpPMALMM, JAAHHBIX, HEOOXOAMMBIX IS
peLIeHMs 3a1a4H;

BBIOMpPATh, aHAIU3UPOBATh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH HH(OPMAIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpaTh (GOopMy MpencTaBieHUs] WH(OPMAIMM U WJUIIOCTPUPOBATH peEIlacMble 3a/1adyd
CXeMaMH, AuarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAAEKHOCTh WHGPOPMALMU IO KPUTEPHUSAM, MPEAJIOKECHHBIM YUUTENIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelcTBUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHU C YCIOBHSIMH M LEISAMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHHS IO XOMy peIICHUs 3aJayd, KOMMEHTHPOBATH IOJy4YCHHBIN
pe3yJbTar;

B XOZe OOCYXICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
pemaemMoi 3a1a4um, BEICKa3bIBaTh UJICH, HALIEIICHHBIC HA MTOMCK PEIIEHUS, COTIOCTABIISATH CBOU
CYXKJEHUS C CYXKICHHSIMH JpPYrUX YYaCTHHKOB JHajiora, OOHapyXWBaTh paziuuue |
CXOJICTBO MO3MIINH, B KOPPEKTHOH hopme hopMynupoBaTh pa3HOTIIACHS, CBOH BO3PAKEHHS;
NPEICTABIATh PE3yNbTaThl PEUICHUs 3a/1aud, HSKCIEPUMEHTa, HWCCIEJIOBAHM, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (oOpMaT BBICTYIUICHHS C YYETOM 3a7ad TMpPE3EHTAlUU H
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaTbHOH pabOTHI INpH
peleHnn yueOHbIX MaTeMaTHUECKUX 33/1a4;

OPUHUMATh IIeJIb COBMECTHOM JAEATeNbHOCTH, IJIAHUPOBAaTh OPraHU3ALUI0 COBMECTHOIM
paboThI, pacmpenensTb BHIBI PadOT, ITOTOBApUBATHCSA, OOCYXKIATh MPOLECC M Pe3ysbTar
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHMSMH, MO3TOBBIE
HITYPMBI U PYTHE), BBHITIOIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCHUCTBUS C
JPYTUMH YJI€HaMH KOMAaH]IbI, OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOCHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aITOPUTM PELIeHUs 3aJauM (WIH ero 4acTh), BIOMpATh
croco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYpCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIAZIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJS TIpollecca W pe3ynbTaTa peIIeHHs
MaTeMaTHYECKON 3aJ1auu;

IpEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PEIICHWH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JEATEIFHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3YJIbTaTa JAEATEIbHOCTH IOCTABICHHOW IETH W YCIOBHSM,
OOBACHATH MPUYUHBI JOCTHKEHUS WIM HEAOCTIDKEHHS LN, HaXOAWTh OIIMOKY, /JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHus B 7 Kjacce 00yJarOIIHMIACS MOIYYUT CICTYIOIINE TPEIMETHBIC Pe3yIbTaThI:

Yuciia ¥ BbIYHMCICHHSA

BbimonusaTe, coderas YCTHbIE U IHCbMEHHbIE MPHUEMBI, apupMeTHUYecKHe IeHCTBUS C
palOHAIbHBIMH YHCIAMHU.

HaxoauTh 3HaueHUs! YMCIOBBIX BBIPAXEHHM, TPUMEHATh Pa3HOOOpas3HbIe CIOCOOBI M MPUEMBI
BBIUMCJICHUS] 3HAUEHU APOOHBIX BBIPAXKEHHM, COIepKalINX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

[lepexonuTh OT OAHOM (HOPMBI 3aITUCH YUCEIN K IPYroi (peoOpa3oBhIBaTh AECITUYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbInoMHATE NPUKHUIKY M OLIEHKY pe3yibTara BBIUMCICHWH, OLIEHKY 3HAUYE€HUH YHCIOBBIX
BBIPKEHUI. BBINMOIHATH AEHCTBUA CO CTENEHSAMHU C HATypaJbHBIMU MTOKA3aTEISIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTHU, PA3JI0KEHUE Ha MHOKUTENIHN HATYPAJIbHBIX YHCEIL.

Pewatp MpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBA3AHHbIE C OTHOUIEHHWEM BEJIUYMH,
MPONOPUMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHM, WUHTEPIPETUPOBATH PE3YJbTaThl PEUICHUS 3aJay C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBarh anreOpanyecKkyl0 TEPMUHOJIOTHIO U CHMBOJIMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonnTh 3HaueHMst OyKBEHHBIX BBIPaKEHHH MPU 3aJaHHBIX 3HAUEHUSX IePEMEHHBIX.

BeinonHATe npeoOpa3zoBaHMs LEJIOTO BBIPAXKEHHS B MHOTOWIEH IpPHUBEIEHHEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOUYIEHA HA MHOIOWIEH U MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHATh
(dbopMyIibl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1ecTBISITh Pa3yioKeHHE MHOTOUYIEHOB Ha MHOXHUTENIN C TIOMOIIbIO BHIHECEHUS 3a CKOOKHU
00LIero MHOXUTEIS, TPYNIUPOBKY ClIaraéMblIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWIEHOB JUIS PEIICHUs Pa3jMuYHbIX 3aJlad U3 MaTeMaTHUKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOICTBAa cTeNeHEeW ¢ HATypaJlbHBIMU IIOKa3aTeNIIMU Uil NPeoOpazoBaHUS
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nMHElHHBIE ypaBHEHHS C OJHOM INEPEMEHHOW, NPHUMEHSAsS IpaBWiIa IEPEXOAa OT
HCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPaBHEHUN U UX CHCTEM.

[TonGupate mpuMepsl Map YHUCeN, SBISIIOMIMXCS PELUICHHEM JUHEHHOro ypaBHEHHUS C JIBYyMS
MePEMEHHBIMH.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU IpaduK JMHEHHOIO ypaBHEHHUS C JABYMsI IEPEMEHHBIMH,
HOJIB3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pemarts cucrempl ABYX JIMHEHHBIX YpaBHEHMH C JBYMsS IEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBisATh M pemiaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUU IO YCIOBHUIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYECHHBIN PE3YJIbTAT.



DOyHKIUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha aJlreOpandeckoM S3bIKE.

OTmeuath B KOOPAMHATHON IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATaM, CTPOHUTH Tpaduku
nuHerHbIX GyHkiui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMONIbIO (DYHKUIMN HM3BECTHBIC 3aBUCUMOCTH MEXAY BEIUYMHAMU: CKOPOCTD,
BpEMsi, pacCTOSIHUE, 1IeHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnoco® mpeAcTaBieHUs U aHaluW3a HHQOpPMAlLMM, HU3BIEKATH U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy o0yuenus B 8 ki1acce 00yJaromuiics MOIyquT CIEIyIONUE IPEIMETHbBIE Pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

Hcnonp30BaTh HadajdbHbBIE IMPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN s
CpPaBHEHHMsS, OKPYIJICHHS U BBIYHMCICHUH, H300pakaTh JACHCTBUTEIbHBIE YHCIA TOYKaMU Ha
KOOPJMHATHON MPSAMON.

[IpuMeHsTh MOHATHE ApUPMETHUECKOTO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCHIONB3YS TpU  HEOOXOTUMOCTH  KaJbKYNIATOpP, BBHIMNOJIHATH MpeoOpa3oBaHUsl  BBIPAKEHUI,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OONMBIIMX U MaJIbIX YHCE C TIOMOUIBIO JECATHYHBIX IpOoOeH U CTereHe
yucina 10.

Auredpanyeckue BbIpaKeHHUs

[TpyMeHsITh MOHSATHE CTETICHHU C IENBIM TTOKa3aTelieM, BBIMOJIHATh MpeoOpa3oBaHus BhIPAKEHHH,
COJIEpKAIIMX CTETIEHH C IeJIbIM MOKa3aTeseM.

BBIMOMHATE TOXKIECTBEHHBIE NPEOOpa30BaHUsl PAlMOHAIBHBIX BHIPAKEHHM HA OCHOBE MPaBUI
JENCTBUI HaJl MHOTOUJICHAMHU U areOpandecKiuMH TIPOOsSMHU.

PacknaneiBaTh KBapaTHBIN TPEXWICH HA MHOXKUATEIH.

[TpumeHsTh TIpeoOpa3oBaHUs BHIPAKEHUH UIS PEIICHHWs Pa3WYHBIX 337ad M3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, M3 PEATbHON PAKTHUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHeitHble, KBaapaTHbIE YpaBHEHUS U pallOHATIbHBIC YPaBHEHUS, CBOJSIINECS K HHM,
CUCTEMBI IBYX YPaBHEHHH C JBYyMS IEPEMEHHBIMHU.

[TpoBoauTh mpocTeiiline HcciaeoBaHUsS YpaBHEHHM M CHUCTEM YpaBHEHHUH, B TOM 4HCIE C
NpUMEHEHHEeM TpadUyecKuX MpeAcTaBIeHU (yCTaHABIWBaTh, UMEET JTU YpaBHEHHE WU CHCTEMa
YpaBHEHMI peLIeHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoyee).

[TepexonuTh OT coBecHOM (HOPMYIHMPOBKHU 3a1aud K e€ anreOpanyeckoil MOJENH ¢ MOMOIIBIO
COCTaBJICHUS YPaBHEHUS WM CHCTEMBI YPaBHEHHUH, HHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIN pe3ynbTarT.

[IpuMeHSTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHUS, OIICHKH, pENIaTh JIMHEHHBIC
HEpaBEHCTBA C OJTHOW MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh Ipa)MuecKyr0 WIIIIOCTPAIMIO MHOXKECTBA
pellIeHU HEpaBEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUHA

[TornMaTh ¥ UCHONB30BaTh (YHKIIMOHATBHBIC MOHITHS W SI3BIK (TEPMUHBI, CHUMBOJIHYECKHE
0003Ha4YeHUsI), OMNpenessITh 3HaueHHe (PYHKUMU MO 3HAYEHHUIO apryMeHTa, OIpeNessTh CBONCTBA
byHKMH 10 e€ TpaduKy.

CrtpouTts rpaduiky dMeMeHTapHBIX QYHKIIUN BHJIA:

y=kix,y=x% y=x3y=|x|, y = VX, onmcBIBaT CBOICTBA YHCIOBO (YHKIHH 110 ¢& rpaduKy.



K koHiy o0yuenus B 9 kiaacce 00yJaromuiics MoyqyuT ClIeyloNue MpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BLIYHCICHUA

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Bremonuate apudmernueckue ACHCTBUS C palMOHAIBHBIMH YHCIAMH, COYETas YCTHbBIE H
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALMOHAIBHBIMU YHCIAMH.

HaxonuTe 3HaueHus CTENEHEH C LENbIMU II0KA3aTelsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyrisTh NEHCTBUTENBHBIE YMCIIA, BBIIOJIHATH NPUKHUIKY PE3yJbTaTa BBIYUCICHHUH, OLCHKY
YHCJIOBBIX BBIPAKCHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pematp sivHeliHbIE U KBaJpaTHbIE YpaBHEHHUS, YPAaBHEHHUS, CBOASILMECS K HHUM, NPOCTEHIINE
IpOoOHO-palOHAIIFHBIE YPaBHEHUSI.

Pemats cuctembl ABYX JIMHEWHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBBIE 3a/auM anreOpanyeckKUM CHOCOOOM € MOMOIIbI COCTABICHHS YPaBHEHMS
WIM CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

ITpoBoauTh MpOCTEHIIME HUCCIECNOBAHMS YPaBHEHUN U CHUCTEM YypPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TIpauyecKuX IpeACTaBICHUI (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIM CHUCTEMa
YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U IIpoUee).

Pemrate nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA, N300paXKaTh pelICHHE HEPABEHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IOMOIIBIO CUMBOJIOB.

Pemarb cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPAaBEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTh pELIEHWE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW MpsMOM, 3amuchiBaTh
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUHA

PacnioznaBath QyHKIMM H3y4eHHbIX BUIOB. Iloka3piBaTh cXxeMaTHMUECKHU pACIIOJIOKEHHE Ha
KOOPIMHATHOM TIOCKOCTH Tpadukos dymkiwmii Bua: y = kx, y =kx + b,y =k/x,y =ax® + bx + ¢,y =
X2, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMiT KOID(HUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTth 1 n300pakaTh CXeMaTHYEeCKH rpauKu KBaJpaTHUHBIX (PYHKIMH, ONMCHIBATh CBOIMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBare KBajpaTHuHYIO (YHKIMIO 1O (opmyiie, NPUBOJUTH MPUMEPHI KBaJpaTUYHBIX
(GyHKUUH U3 pealbHOM KU3HH, GPU3UKH, TE€OMETPUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBath apudmeTrnyeckyro M TE€OMETPHUYECKYI0 MPOrpecCMd MpH pas3HbIX crocodax
3aJJaHHUs.

BbINONMHATE BBIUKCIEHHSI C HCHOJb30BaHUEM GopMyl N-ro ujeHa apumeTuyeckorl u
T€OMETPUYECKON MTPOTPECCUM, CyMMBI ITEPBBIX N YWICHOB.

N300paxkaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPMHATHON TIOCKOCTH.

Pematp 3amaum, cBsi3aHHBIE C YMCIOBBIMU IOCJIEIOBATENBHOCTSIMM, B TOM 4YMCIE 3aJadud U3
peasbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uugposere)
n/m Kontpoabnubie IIpakTuyeckue o0pa3oBaTe/bHbIE
NMPOrpaMMsbl Bcero
padoThbI padoTbI pecypchl
1 Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpantieckue BhipaKeHns 27 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 Y PABHCHHS H HEPaBCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmorexka [IOK
4 Kooppwmaret n rpaguxu. Oyniimm 24 1 https://m.edso0.ru/7f415b90
bubmunorexa [JOK
S TosTopenue u 060dmenne 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMmbl Bcero OﬁﬂTpom’m’le p ﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubmuoreka [JOK
MoKa3areyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymictyu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
d Dymxiu. Tucrosie Gymicm J https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropenne i 0bodmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoaknpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecypee

1 Yucna u BeunucieHus. JlelicTBUTEIbLHbBIC 9 bubmuorexa [IOK

yucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubmmoreka [JOK

OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexa [JOK

YpaBHEHUN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 ﬁg&nﬁr?:é(;gr(aﬁf 419408
> PyniLHH 16 ! Etptlr?snﬁr?fee;;g r(ﬁmgdos
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 ﬁg&nﬁr?:é(;gg%f 419408
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK

3HAHUM https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEKTPOHHbIE
[1]
lij; Tema ypoka Beero KonrTpoabubie IIpakTuueckue 1/135‘? :1?1/1 a Oﬁp::)d;ggle;;:)eﬂm e
padoTbI padoTbI pecype
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
2 Apudmernueckue T1eUCTBUS C 1
palMOHATBHBIMH YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCIIAMU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
5 Apudmernueckue TeUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynops10uiBaHue 1
palMOHATBHBIX YHCEIT
3 CpaBHeHue, ynops10uMBaHueE 1
palMOHATBHBIX YHCEIT
9 CpaBHeHue, ynops10uMBaHue 1
paIMOHATBFHBIX YHCEN
10 Crenens ¢ HaTypalIbHBIM 1 bubnnoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpAIbHBIM 1 bubnmoreka [JOK
IOKAa3aTelIeM https://m.edsoo.ru/7f421382
12 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK
II0Ka3aTesIieM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypalIbHBIM 1 bubnnorexka [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f4218be
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CreneHb ¢ HaTypaIbHBIM

14 1
IIOKa3aTelieM

15 Pemenne ocCHOBHBIX 3avnaq Ha apodu, 1
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU

16 Perienne 0CHOBHBIX saf[aq Ha 1pooHu, 1
MIPOLICHTHI U3 PEaTbHOU MPAKTUKU

17 Pemenre ocCHOBHBIX 3avnaq Ha apodu, 1
MIPOIICHTHI U3 PEaTbHOMN MPAKTHKU

18 Perienne oCHOBHBIX 3auz[aq Ha apooHu, 1
MIPOLICHTHI U3 PEaTbHOU MPAKTHKU

19 [Ipu3HaKu AEITUMOCTH, PA3I0KEHUS 1
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEI

20 [IpusHaku AeIMMOCTH, PA3I0KEHUS 1
Ha MHOKUTEJIU HATYpaJIbHBIX YUCEell

21 Peanbnbie 3aBucumoctu. [pamasa u 1
oOparHast MPOIOPIUOHATEHOCTH

29 Peanbubie 3aBucumoctu. [Ipsimas u 1
o0OpaTHas MPOMOPIHUOHAIBHOCTH

23 Peanbnbie 3aBucumoctu. [lpsmas u 1
oOpaTHasi IPOMOPIIMOHATBHOCTH

24 Peanbnbie 3aBucumoctu. [lpsmas u 1
oOpaTHasi IPOMOPIIMOHAITBHOCTH

o5 'I'<0HTp0III)Ha$[ pabota 1o Teme 1

PammonansHable yncna"
26 BykBeHHbIE BhIpaKeHUS 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41feec

27 DopmyIibl 1

28 DopmyIibl 1

29 [Tepemennsbie. JlomycTrMbIie 3HAUCHUS 1
MePEMEHHBIX

30 [IpeoOpa3oBanue OyKBEHHBIX 1 bubmorexa LIOK

https://m.edsoo.ru/7f41fafa
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BBIPKEHUI, paCKPBITUE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX

[IpeoOpazoBanue OYKBEHHBIX

bubmuorexa [JOK

31 BBIPKCHHH, pACKPBITHE CKOOOK U
HpEBGI[eHI/Ie’ III)OILOIéHbIX craraeMbIx https://m.edsoo.ru/7t414d70
[IpeoOpazoBanue OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOTOOHBIX CIIAracMbIX
34 CBoiicTBa CTENICHHU C HATYPAIbHBIM bubnuorexa [JOK
MoKa3areyieM https://m.edso0.ru/7f421382
35 CBoiiCcTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnnorexka [HJOK
[I0Ka3aTeIeM https://m.edsoo.ru/7f4218be
bubnuoteka [JOK
37 MuorouneHs! https://m.edsogru/7f42276e
bubnunoreka [JOK
38 Meorounens! https://m.edsogru/7f422930
39 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPALLIEHHOTO bubnuorexa [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPALLEHHOTO bubnuoreka [IOK
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YMHOXKCHUA

https://m.edsoo.ru/7f42464a

DopMyJIbl COKPALIEHHOTO

bubmuorexa [JOK

45 YMHOKCHUS https://m.edsoo.ru/7f424c12
16 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOKCHUS https://m.edsoo0.ru/7f4251d0
48 PaznoxeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOXUTENH https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JIEeHOB Ha bubmuoreka [JOK
MHOKHUTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4wIeHOB Ha bubnuorexa [JOK
MHOUTENH https://m.edsoo.ru/7f4239de
51 Pasnoxxenne MHOro4iIeHOB Ha
MHOXUTENH
KonTponbHas pabora o teme
52 n "
Anrebpanyeckue BbIpaKeHUs!
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHU
JInHeliHOE ypaBHEHME C OQHOU
54 MIEPEMEHHOM, pelleHne JIMHEWHBIX
ypaBHEHUH
JInHenHoe ypaBHEHHE C OJJTHOU
55 nepeMeHHO}IIZp pelieHue HHﬂHeﬁHBIX bubmorexa [IOK
N https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeliHOEe ypaBHEHME C OAHOU
56 MIEPEMEHHOH, pelleHHe THHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIis1o bu6mmorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemrenne 3amay ¢ mOMOIIBIO bu6mmorekxa [{JOK
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YpaBHEHUU https://m.edso00.ru/7f420806
59 Pemenue 3agad ¢ momoliibro 1 bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIIbIo 1 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C IBYMS 1 bubnmoreka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIunelinoe ypaBHEHHE C IByMs 1 bubnmoreka [JOK
MIePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHMHBIX YPAaBHEHHI 1 bubnnoreka [JOK
C IBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX ypaBHEHUI 1
C IByMs IIepEMEHHBIMHU
65 Cucrema 1ByX JUHEHHBIX YpaBHEHUM 1
C IByMS IEpeMEHHBIMH
66 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN 1
C IByMs IIE€pEMEHHBIMHU
67 Pemenune cucrem ypaBHEHHIA 1 Egggﬁ%fg;ggﬁf 1984de
68 Pemenune cucrem ypaBHEHHIA 1 Egggﬁﬁ:&gﬁ}gf 198654
69 Pemenue cucrem ypaBHEHUN 1 bubmorexa [IOK
https://m.edso0o0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN 1
71 Pemenue cucrem ypaBHEHUN 1
79 KonrponsHas pabora no Teme 1 bubnnorexa [JOK
"JIunelinble ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimoit 1 Egggﬁ%f;;gg% £21de76
74 Hucaosse npowesyTi ! g dso0,THALGHE?
75 UYrcnoBble TPOMEKYTKH 1
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Paccrosnue MEXKAY ABYMSA TOYKaMU

76 KOOPJAMHATHOU IIPSIMOM
77 Paccrosiane MY JABYMS TOHKAMH

KOOPJIMHATHON MPSAMOI
78 [IpsiMoyronbHas cucteMa KOOpAUHAT bubnmoreka [JOK

HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnuoreka [IOK

HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKkoB, 3aTaHHBIX bubnunoreka [JOK

dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKkoB, 3aTaHHBIX bubnuorexa [JOK

dhopMmyiamMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX

dbopmynamu
83 Urenue rpadMKoOB pearbHbIX bubnuorexa [JOK

3aBHCHUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(i)IjKOB peaJIbHbIX

3aBHCHMOCTEM
55 owse O
86 I'paduk Gyakmmm

. . bubnuoreka IIOK

87 CroticTsa yHKiuii https://m.edsogru/7f41f078
5 Coocrna e O
89 Jmncfinas ymts Ppsim dso0.071427252
0 | Jmseiinas GyHKm Eﬁffs?ﬁﬁff§sigﬁf§f4z74lz
91 [Toctpoenue rpaduka TUHEIHON bubnmnoreka [JOK

GbyHKIIIHI https://m.edsoo.ru/7f426d1e
92 ITocTpoenue rpaduka JTUHEHHOM
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byHKIHHA

93

I'paduk pynkmmm y =x|

94

I'paduk Gynkmmm y =x|

95

96

KonTponbnas pabora no teme
"Koopaunats! u rpadpuku. Oynxmm”
/ Beepoccuiickast mpoBepovYHast
pabora

HroroBast KOHTpOJIbHAS paboTa /
Bceepoccuiickas mpoBepouHas padorta

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6¢

97

98

99

100

101

102

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HaHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001ieHue
3HAaHUHU

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOIOB Kypca 7 Kiacca, 00001eHue
3HaHUHN

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOIOB Kypca 7 Kiacca, 00001eHue
3HaHUHI

[ToBTOpEHNE OCHOBHBIX MOHATHH 1
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f429f32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102
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8 KVIACC

KosauyecTBo 4acoB DJIEeKTPOHHbBIE
(1]
13‘;1 Tema ypoka Beero KonTpoabubie IIpakTuueckue 1/135‘? :1?1«1 a Oﬁp:;d;ggle;;:)eﬂm e
padoTshI padoTshI pecype
1 KBaaparHplii KOpeHb U3 YUCIIA 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f42d452
2 [Tonatue 06 UppaOHAIEHOM YHCIIE 1 BH6J_IH0TeKa LOK
https://m.edsoo.ru/7f42eaaa

3 JlecsiTuuHbie TPUOTUKECHUS 1
WUPPAIMOHATLHBIX YHCETT

4 JlecsiTHuHBIC TPUOTNIKCHUS 1
UppalMOHAIIBHBIX YHCET

5 JlelicTBUTEIbHBIC YHCIIA 1

6 CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT 1

7 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEIT 1

8 Apudmernaeckuii KBapaTHBINA 1
KOPEHb

9 YpaBHeHue BUIA X* = a 1

10 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPAaTHBIX KOPHEU https://m.edso00.ru/7f42d862

11 CoiicTBa apumeTnyecKkux 1 bubnuorexa [JOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
IT BaHHE YMCIOBBIX

12 Bblzggiléf;ﬁ,acozfepmﬁznx 1 BH6J_IHOTeKa HOK
KBaJIpATHbIE KOpHI https://m.edsoo.ru/7f42dd26
IT BaHHE YHCIOBBIX

13 Bblzgzgléig;ﬁ,aconeepmziﬂx 1 BH6J_IHOTeKa HOK
KBaIpATHbIE KOpHI https://m.edsoo.ru/7f42ded4
[IpeobpazoBaHme YUCTOBBIX

14 BBII)pa)KI;HHﬁ, coJiepKaIInx 1 bubmiorexa LTOK

KBaJpAaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

[Ipeobpa3oBaHue YHCTOBBIX

15 BBIPAYKEHH, COJIEPKAILUX 1 Bubmorexa HOK
’ https://m.edsoo0.ru/7f42e262
KBaJIpaTHbIE KOPHU
bu6mmoreka [IOK
16 CreneHs ¢ LIeTbIM [T0KA3aTENEM 1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluCh YUCIa.
PazMepbl 00bEKTOB OKPYKAOLIETO
17 Mupa (0T JIEeMEHTapHBIX YaCTHUIL JI0 1 bubnunoreka HOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUINTEIBHOCTH IPOLIECCOB B
OKpY’KaroIleM MHUpe
18 CBolicTBa CTENEHHU C LEJIBIM 1 bubnnorexa [HJOK
IIOKa3aTeneM https://m.eds00.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM 1 bubmuorexa [JOK
MIOKa3aTeleM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM 1 bubnnorexa [HOK
IIOKa3aTeNneM https://m.eds00.ru/7f435648
21 CBolicTBa CTENEHH C 1IEJIBIM 1 bubnnoreka [JOK
[I0Ka3aTeneM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENIEHH C IIEJIBIM 1 bubmuorexa [JOK
[IOKa3aTeneM https://m.edso0o.ru/7f435ed6
23 KBanpaTHslii TpéxuiieH 1
24 KBanpaTHslii TpExuiieH 1
o5 PasnoxxeHue kBagpaTHOTro 1 bubnnoreka [JOK
TPEXUIIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOTrO 1 bubnuoteka [JOK
TpEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
K
g | oo | B 10K
AP . PHH. " ’ https://m.edsoo.ru/7f42ec80
KBagparHslil TpexuieH
28 Anrebpanueckas 1poob 1 bubmiorexa HOK

https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

,HOHYCTI/IMBIC 3HaA4YCHUA

29 MIEPEMEHHBIX, BXOJISIINX B
anrebpanvecKue BbIPasKeHUs
JlomycTuMble 3HAUEHUS
30 MIEPEMEHHBIX, BXOJISIINX B
anrebpanvecKue BbIpasKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandeckoi 1podu https://m.edso00.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpamere npodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
33 Coxpamenne apobei https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
35 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexka [HJOK
U JIeTIeHUE alreOpandecKux apooei https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHne anreopandeckux Jipooei https://m.eds00.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edsoo.ru/7f4318¢2
38 CrnoxxeHue, BBIYUTAaHNUE, YMHOKEHUE bu6mmoreka [JOK
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
[Ipeobpa3oBaHue BbIpaxeHHH,
39 colﬁlepni)amnx anre6p§nqecxne bubmorexa LIOK
https://m.edso0.ru/7f43259c
apobu
[Ipeobpa3oBaHue BbIpaXKEHUH,
40 coljlep;:amnx anre6p§nqe01<ne bubmorexa LIOK
https://m.edso00.ru/7f432736
apobu
[Ipeobpa3 7
peoOpa3oBaHKe BEIPAKECHUH, BuGmorexa LIOK
41 coJiep KalIuX anredpandyeckue

npodu

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

42 KonTponbhas pabota no teme bubnmoreka [JOK
"Anrebpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHHE BH6J_IHOTeKa 0K
https://m.edsoo.ru/7f42eela
44 HenosiHoe kBasipaTHOE ypaBHEHUE BH6J,IHOTeKa LOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHoe ypaBHEHUE BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42eela
16 @opMyita KOpHEH KBaPAaTHOIO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo0.ru/7f42f158
47 ®opMyIia KOpHEWU KBAaJPATHOTO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHEWU KBAJPATHOIO bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 | Teopewa Brers Pipsim o0 u7t421et
50 Teopema Buera Eﬁfﬁﬁﬁfiﬁﬁﬁmwom
51 Perenre ypaBHEHUH, CBOASAILMXCSA K bubnnorexka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnnoreka [JOK
KBaJPATHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpobHO- bubnuoreka [IOK
palMOHaIbHBIE YPABHEHUS https://m.edso00.ru/7f4328¢6
54 [Ipocreiimme qpobHO- bubmmoreka [JOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenne TexCcTOBBIX 3a1a4 C bubmuorexa [JOK
IMOMOIIBIO KBAaJPATHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a/1a4 C bu6mmorekxa [IOK
MOMOIIBIO KBAaJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 Kontponbhas pabota mo teme bubnuotexa [JOK

"KBanpaTHsle ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

58

59

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauk,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LIEJIBIX YUCIIAX

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEpHI pELICHNS YPaBHEHUH B
LEJIBIX YHCIIaX

60

61

JIuHeitHOE ypaBHEHUE C IBYMsI
MEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI PEIIeHUs YPaBHEHUN B
LENbIX YUCITAX

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

62

63

64

65

66

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

[Ipumeps! penieHus cucrtemM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

[Ipumeps! penieHus cucrtem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

I'padnueckas uHTEpIIpeTaLins
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpEeTaLIUS
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6



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

Pemenne TekCTOBBIX 3aJa4 C

68 .
MIOMOIIbIO CUCTEM YPAaBHEHHI
69 Pemenue TekcTOBBIX 3a/1a4 €
MTOMOIIBIO CUCTEM YPaBHEHHI
70 Pemennie TekCTOBBIX 33124 €
IMOMOULIBIO CUCTEM YPAaBHEHUU
el UucoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBbie HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
JIunelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
74 . _
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
75 . _
MEPEMEHHOMN U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitHbIe HEepaBEeHCTBA C OJHOM
MIEPEMEHHOMN U UX PEIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHHE
N3o0pakeHue pemeHus TMHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHCTEM Ha bubmorexa LOK
P o . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
N3obpakeHue pemeHus THHEHHOTO
81 HE a]feHCTBa I/IpI/IX CHCTEM Ha bubmorexa LIOK
P o . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponbHas padota no remam
82 "HepasenctBa. Cuctembl

ypaBHEHHH"



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [IOK

83 Tonsrue dynxumn 1 https://m.edso0.ru/7f433c12
84 OO6macTh onpeiesieHuss © MHOXKECTBO 1 bubnnoreka [HOK
3Ha4YeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 Cnioco0bl 3a1anust GyHKITUN 1
86 I'paduk Gyakmmm 1
CaoiicTBa GyHKIIUH, UX
87 1
oroOpakeHHe Ha rpaduke
UreHne u mocTpoeHue rpadukoB
88 . 1
byHKIUN
89 [Tpumeps! rpadukoB GyHKITHIHA, 1
OTPAKAMOIIUX PEAThHBIC IPOIIECCHI
O
o | o e g | Busorea 0K
PATHYIO TIPOTIOPII https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 I'unep6ona 1
bubmuoreka [JOK
92 Tunepbona 1 https://m.edso0.ru/7f4343e2
bu6mmoreka [IOK
— v2
93 Tpadux ynkumn y =x L https://m.eds00.ru/7f434572
D =x2.y=Xx3 = \/X’ =
94 |xﬁgggﬁicxo;);eme;{)lfle ’ 1 bubmiorexa HOK
’ . . https://m.edsoo.ru/7f434d38
YpaBHECHHI U CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
HHerH https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Wrorosas koHTposIbHAs paboTa /
N bu6mmoreka [IOK
96 Bcepoccuiickas npoBepouHas 1

paborta

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U

97 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
0000111eHNE 3HAHUNA
n o
w | pomoreme some e | bnsmorera LOK
A yp o ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUHA
n o
o | momoreme some e | bnsmorera LOK
A yp o ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
n o
o | oemreme conmma o [ Snsmorera LOK
A yp . ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUNA
n o
o | oreme onmma o [ Snsmorera LOK
A yp . ’ https://m.edsoo.ru/7f436b88
000011eHE 3HAHUNA
n o
M I Busorea 0K
A P o ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

Bcero

KoauuecTBO 4acoB

Konrpoabnsie IIpakruyeckue

padoThI

padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHBbIE LU (PPOBHIE
oOpa3oBaTeJibHbIE

pecypchbl

ParnmonanbHbie yncia, UppanuoHaIbHbIE
YHCiIa, KOHEYHBIE U OECKOHEUHBIE
JeCATUYHBIE TpooU

MHoecTBO NJEHCTBUTCIILHBIX YHCEI;
JIeliCTBUTEIIFHBIC YHCIIa KaK
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JCHCTBUTEIHHBIX
YHUCEJT U MHOYKECTBOM TOYEK
KOOPJAMHATHOU MPSIMOi

CpaBHeHuE 1eHCTBUTENBHBIX YHCE,
apudMeTHIECKUe ACUCTBHS C
JICHCTBUTEIILHBIMU YHACITAMU

HpI/I6J'II/I)KéHH06 3HAa4YCHUC BCINYHNHDI,
TOYHOCTDH HpI/I6J'II/I)K€HI/I$I

OxpyrieHnue yncen

Oxpyrienue yncen

oo Ny o

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN
IIpukuka u olleHKa pe3yJIbTaTOB
BBIYHUCIICHUN

L

10

11

12

JInneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM
KBagparHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOAAIIMXCS K KBaJIPaTHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c542

13

KBanparnoe ypaBHeHue. Pemenue
ypaBHEHUH, CBOASIINXCS K KBaIPATHBIM

bubmuorexa [JOK
https://m.edso0.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

bu6mmoreka [IOK

14 buKBatpaTHBIC ypaBHCHHS https://m.edso0.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHHUs bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penienrst ypaBHEHUN TPEThei
16 Y 4E€TBEPTON CTENEHEN Pa3IokKEHUEM Ha
MHOHUTENIH
[Ipumepsl perieHrst ypaBHEHUNM TPETheil
17 Y 4eTBEPTOMU CTEIIEHEN Pa3IoKEHUEM Ha
MHOHUTENIH
18 Pemenne 1poOHO-panimoOHaIbHBIX bu6mmoreka [IOK
ypaBHCHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenne 1poOHO-panimoOHaIbHBIX bu6mmoreka [IOK
ypaBHCHHIA https://m.edsoo.ru/7f43c9b6
20 Pemenue TekCcTOBBIX 3a/1a4
anredpandeckuM MeTo0M
21 Peuienne TeKCTOBBIX 3a/1a4
anredpanIeckKuM METO0M
22 Pemenue TekcTOBBIX 3a/1a4
areOpanyeckuM MeTOJIOM
23 Konrtponbnas pabora no reme
"VpaBHeHHUs ¢ 0IHOM nepeMeHHOI"
24 YpaBHEHUE C IByMS IEPEMEHHBIMU U bubnuoteka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEHUE C IByMS IEPEMEHHBIMU U bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEIHBIX YPAaBHEHUH €
JIBYMsI IEPEMEHHBIMU U €€ pellieHne
27 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
8 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU U €€ pellieHne
29 Cucrema ByX JTUHEHHBIX YpaBHEHHH €

JBYMsI IEPEMEHHBIMU U €€ PEILICHUE



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Pemienue cucrtem AByX ypaBHEHU, OJTHO

bu6mmoreka [IOK

30 13 KOTOPEIX JTHHEHHOS, 8 Apyroe — https://m.edsoo.ru/7f43d23a
BTOPOI1 CTeNeHn
Pemienue cucrem 1B ABHEHUU, OJTHO
31 U3 KOTOPBIX JII/IHe;I[H(})]}e( }allpnpyroe _ : bubmmoreka [IOK
N ’ https://m.edsoo.ru/7f43d55a
BTOPOI1 CTeNeHn
Pemienue cucrem AByX ypaBHEHU, OJHO
32 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOU CTEIECHU
Pemienue cucrem AByX ypaBHEHU, OJTHO
33 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOU CTENEHU
34 FpaqmqecFa;I WMHTEPIPETALNS CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
35 Pemenme TekcTOBBIX 3a1a4
anreOpanyecKuM crnocobom
36 Pemenue TekCTOBBIX 3a/1a4
anreOpanvdecKuM criocooom
37 KonrtponsHas padora no reme "Cucremsl
ypaBHeHHUI"
38 UwncoBbie HEPABEHCTBA U UX CBOMCTBA
39 YuciioBble HEPABEHCTBA U UX CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIC HEPABEHCTBA C OJJHON bubnuoreka [IOK
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubnunoreka [JOK
41 . .
NIePEeMEHHOM U MX pelleHne https://m.edsoo.ru/7f43af08
JIvHeitHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
42 . .
NEPEMEHHOM U UX peleHHne https://m.edsoo.ru/7f43af08
43 CI/ICTS}MBI J'II/IHGfIHLEX HEPaBEHCTB C
OJTHOY TIEPEMEHHOM M MX PEIICHHE
44 CucTembl TUHENHBIX HEPABEHCTB C

OJHOI MEPEMEHHON U X PEIICHUE



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHEUHBIX HEPABEHCTB C

45 OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE BH6H_H0TeKa LIOK
https://m.edso0.ru/7f43b098
47 KBaapaTHbie HEpaBEHCTBA U UX pELICHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBaapaTHbie HEpaBEHCTBA U UX pELICHUE BH6H_H0TeKa 0K
https://m.edso0.ru/7f43b5a2
49 KBaapaTHbie HEPAaBEHCTBA U UX PEIICHUE
50 KBajpaTHble HEpaBEHCTBA U UX peIlIeHHE
51 II;SSS)BP;{GCCTTE zizsgﬁlfg;:;?{cm c bubmorexa HOK
N —— https://m.edsoo.ru/7f43b098
I'paduueckas unTepnperanus
52 HEPaBEHCTB U CHUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMU
53 'I'COHTpOJILHasI }')a60Ta 10 TeMe
Hepagenctra
54 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f4396c6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CcBOICTBa https://m.edso0.ru/7f439842
56 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CcBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6ona, KOOpAUHATHI BEPILNHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHH TapadoIIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHH TapadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnorexka [JOK
napaboJIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubnnorexka [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl

https://m.edsoo.ru/7f43a526



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

[TapaGosna, KOOPAWHATHI BEPIIMHbI

62
11apaboJibl, 0Cb CHMMETPHUH 11apadoIIbl
63 I'paduku Gynkumit: y = kx, y=kx + b,
y=K/x, y=X°, y=vX, y=[X|
64 I'padpuku dynakomii: y = kx, y =kx + b,
y=k/x, y=X3, y=vX, y=[X|
65 I'paduku Gynkumit: y = kx, y=kx + b,
y=K/x, y=X°, y=vX, y=[X|
66 I'paduku pynkamii: y = kx, y =kx + b,
y=k/x, y=X3, y=vX, y=[X|
67 I'paduku pynkuumit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
68 I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
69 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"®yakuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTe yncmoBoi bu6mmorexa [IOK
MOCJIEIOBATEIBHOCTH https://m.edso0.ru/7f43e6c6
| T B LOK
https://m.edsoo.ru/7f43ebda
N-ro uieHa
72 Apudmerndeckas 1 reoMeTpuUecKas bubnuoreka [IOK
IPOTPECCHH https://m.edsoo.ru/7f43ed7e
73 ApudmeTrndeckast U TeOMeTpUUYECKas bubnmnoreka [JOK
HpOrpeccuu https://m.edsoo.ru/7f43f3b4
e | SR sl B 10K
’ https://m.edsoo.ru/7f43f58a
NEPBBIX N WICHOB
5 | Somm e sl B 10K
’ https://m.edsoo.ru/7f43ef2c
NEPBBIX N WICHOB
®opmyisl N-ro HIeHa apI/I(i)Me”fPIquKOfI Bubnuotexa LIOK
76 ¥ T€OMETPUYECKOM MPOrpeccHii, CyMMBI

MEPBBIX N 4JIEHOB

https://m.edsoo.ru/7f43f0c6



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
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77

®dopmyibl N-T0 dieHa apuhMEeTUIECKON
U T€OMETPUYECKOM IIPOrPECCUM, CYMMBI
MEPBBIX N WIECHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®dopmyIbl N-T0 YieHa apuhMEeTUIECKON
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI
MEPBBIX N WIECHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4ieHOB apruhMeTHIECKON
Y TEOMETPUYECKOHN IIPOrPECCUM TOUKAMHU
Ha KOOPJMHATHOM MJIOCKOCTH

80

N3o0pakeHune 4ieHOB apruhMeTHIECKON
Y TEOMETPUYECKON IIPOrPECCUM TOUKAMHU
Ha KOOPJAMHATHOM MJIOCKOCTH

81

JIMHEHBIN U SKCTIOHEHIIUATbHBIA POCT

82

Crno’xHbI€ POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoxHbIe IMPOUCHTLBI

KonTtponpsHas pabora o Teme
"YucnoBble MOCIEN0BATEIHLHOCTH"

bubmuorexa [JOK
https://m.edso0.ru/7f4401a6
bu6mmorexa [IOK
https://m.edso0.ru/7f4404f8

85

[ToBTOpenue, 060061IIeHUE U
CHCTEMAaTU3alMs 3HaHuM. 3aIHCh,
CpaBHEHHE, ICUCTBUS C
NEHCTBUTEILHBIMY YUCJIAMH, YACIIOBAS
npsiMast

86

[ToBTOpenue, 060061IeHUE U
cucreMarusanus 3HaHul. [IponeHTsl,
OTHOILIEHHMSI, IPOMOPLIUU

87

88

[ToBTOpenue, 06001IeHNE U
cucreMaTtu3anus 3Hanuil. OKpyrieHue,
npuOIMKEeHUe, OLeHKa

[ToBTOpeHwme, 0600IIEHNE 1
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apuPMETUICCKUM
CII0COOOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

[ToBTOpEeHme, 0000IICHNE 1
cucreMarusanys 3Hanui. Pemenne

bubmuoreka [JOK

89 TEKCTOBBIX 3a7a4 apu(PMETHUCCKIM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHue, 0600IICHNE 1

90 cucTeMaTu3auus 3HaHui. Pemenne bu6mmoreka [IOK
TEKCTOBBIX 33/1a4 apU(PMETUICCKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEHHE, 0000IIEHUE 1

91 cHUcTeMaTU3alurs 3HaHH. bubnmoreka [JOK
[Tpeobpa3oBanue aaredpandecKux https://m.edsoo.ru/7f4441ca
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHnue, 0600IICHNE U

92 CHCTEeMAaTU3alysl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredOpanvecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpEHHE, 0000IIICHUE 1

93 cHucTeMaTu3alurs 3HaHH. bubnuorexa [JOK
[Tpeobpa3oBanue aaredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, 060061IIeHUE U

94 cHUCTeMaTU3alrs 3HaHH. bubnuotexa [JOK
[IpeoOpa3oBanme anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, o6odIIeHNE 1

95 cucremaTusanus 3HaHuil. OyHkuuu: bubnmnorexa [JOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edso0.ru/7f444c56
byHKIII
[ToBTOpeHnue, 0600IIEeHNE 1

96 cucremaTusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
MOCTPOECHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIHHA
[ToBTOpEHHE, 06061ueH1/VIe u Bubnmorexa [IOK

97 cucTeMaru3anys 3HaHuii. OYHKIINH:

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX

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



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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byHKIHHA

[ToBTOpEHME, 0000IICHUE 1

98 cucremMaTusauus 3HaHui. OyHKIWK: 1 bubnmoreka [JOK
IIOCTPOCHHE, CBONCTBA H3YUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpeHue, 0600IICHNE 1

99 cucreMaTtu3arus 3Hanui. ['padudeckoe 1 bubmorexa LIOK

N https://m.edsoo0.ru/7f445516
pelIeHne ypaBHEHUH U X CUCTEM
[ToBTOpeHue, 0600IICHNE 1

100 cucreMaTtu3aius 3Hanui. [ padudeckoe 1
pelIeHHEe yPaBHEHUH U UX CUCTEM

101 Hroroas xoHTpoapHas padbora 1

102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE M I[HCBMEHHBIE  MPHUEMBI,
' apupMeTHIECKUe JEHCTBUS C pallMOHATILHBIMHU YUCIIAMH
HaxomuTh  3HA4YCHWS]  YHCIOBBIX  BBIPQKCHHHA,  NPUMECHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIpOXEHUH, COJIEpKAIIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH
[lepexogute OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYNBATH PAlIMOHAIILHBIE YUCIIA
1.5 OKpyriaTh uncna
BEIMONHATE TPUKHUIKY W OIEHKY pe3yJibTaTa BBIYMCICHUH, OICHKY
1.6 3HAUYEHUN YHMCIOBBIX BBIpAXKCHWH. BBIMONMHATH JAEUCTBUA €O
CTETICHSIMH C HAaTYpaJIbHBIMH MOKA3aTeISIMH
17 [IpuMeHsSTh TpPHU3HAKH JEIMMOCTH, pa3j0KEHWE Ha MHOXHTEIN
HaTypaJIbHBIX YHCEel
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIC  3a/layd, CBS3aHHBIE C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYWH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YNbTAThl pEIIeHUs 3a7ad C
y4€TOM OTrpaHMUYEHH, CBS3aHHBIX CO CBOWCTBAMH PaccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarte anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
MIPUMEHSTH €€ B MPOIIECCe OCBOSHHsSI YUeOHOTO MaTepraa
29 Haxomuth 3HaueHUss OYKBEHHBIX BBIPAKEHUH TIPH  3aJaHHBIX
3HAYEHUSIX ITEPESMCHHBIX
23 BeimonHATE TpeoOpa3oBaHMsl IENOTO BBIPAXKEHHUS B MHOTOUWICH
' IIPUBEJICHUEM MOJJOOHBIX CJIAraeMbIX, PACKPhITHEM CKOOOK
BBIONHATE YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOYICHA Ha
24 MHOTOWIEH, TPUMEHATh (OpMyIBl KBaapaTta CyMMBI W KBajpara
pa3HOCTH
Ocy1iecTBIATh pa3yioKeHUE MHOTOYJICHOB HA MHOXKUTENN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM 00IIero MHOXHUTENs, TPYNIIUPOBKH ClIaraeMsiXx,
npUMeHEeHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh peodpazoBaHUsI MHOTOUJICHOB IS PEIICHUS PasTHHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peallbHON MPAKTUKHU
27 Hcnonb30Barh CBOWMCTBA CTENEHEW C HATypajJbHBIMHU IOKA3aTEIIAMU
' JUTSI TIPe0Opa30BaHUs BRIPAKCHHI
3 YpaBHEHHUs 1 HEpABEHCTBA




Pemate nuHEHbIE ypaBHEHUS C OJHOM TMEPEMEHHOW, TPUMEHSS

3.1 MpaBUjIa Mepexosia OT UCXOAHOTO YPaBHEHUSI K PaBHOCHIIBHOMY €MY.
[IpoBepsTh, SIBJISETCS JIM YUCIO0 KOPHEM YPABHEHUS
39 HpI/IMeHHTvL rpadpuyeckue MeTOJbl MpPU  PELICHUHM JIMHEHHBIX
YpaBHEHHUH U UX CUCTEM
33 [TonGupath nprUMepbl ap YUCE, SBISIOIUXCS PEIICHUEM JTMHEHHOTO
' YPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMSI TEPEMEHHBIMH; MOJIB3YICh TPaQHUKOM, MPHUBOAUTH MPHUMEPHI
pelleHNs ypaBHEHUS
35 Pemare cucteMpl IByX JTMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH,
B TOM YHCJIE TpaduuecKu
CoctaBiaTh U pelarh JUHEHHOE ypaBHEHHUE WINM CUCTEMY JMHEHHBIX
3.6 YpaBHEHHH 110 YCIOBHUIO 33[a4i, HHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJY4YEeHHBIH pe3ynbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxaTh Ha KOOPAMHATHOW HPSAMOM TOYKH, COOTBETCTBYIOILWE
4.1 3aJJaHHBIM KOOpPJMHATaM, JIy4Hl, OTPE3KH, WHTEPBAJIbI, 3alMCBHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTmeyarb B KOOpPAMHATHOM IUIOCKOCTH TOYKHM 110 3aJlaHHBIM
KOOpAMHATaM
43 Crpouts rpaduku nuHeHHBIX (QyHKIMHA. CTpouTth Tpaduk (yHKIUH
' y = x|
OnwuceiBaTh C MOMOIBIO (YHKIMH H3BECTHBIE 3aBHCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, ILEHY, KOJINYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTh, BpeMsl, 00BEM pabOThI
4.5 HaxoauTh 3HaueHne GyHKIUY 110 3HAYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHHUS M aHaIM3a
4.6 uHboOpMalMY, W3BJIEKaTh M WHTEPHPETHUPOBATh HHPOPMALUIO U3
rpadMKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
HpOBEPsIEMOro IIpoBepsiemble Npe/IMeTHbIE Pe3y.ILTATEI 0CBOCHHUS! OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HavdallbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMSI, OKPYTJICHUS] U BBIUYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPJMHATHOU
IpsIMOI
[IpumeHsTH MOHATHE  apU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
19 HaxXOJWUTh KBAJpaTHbIE KOPHHU, HCIOJB3Ys IpH HEO0OXOAUMOCTU
' KaJIbKYJISTOP, BBITOJIHATH MPe0Opa30BaHMs BBIPAKEHHUH, COAEpKAIIIX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonp3oBare 3amucu  OOJBIIMX M MajbIX YHCEN C IOMOIIBIO
' JECSITHUHBIX Apobeii u creneneit uncna 10
2 Anrebpanueckie BbIpaKEeHHUs




[IpuMeHsTh TOHSATHE CTENEHH C LEJIbIM I0Ka3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEP)KAIIMX CTENEHH C  IEJIbIM
MOKa3areiem
BbInONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALMOHATIBHBIX
2.2 BBIP@KCHHII HA OCHOBE IMpPABUJI JACHUCTBUM HAJ MHOIOWICHAMH U
anreOpanvdecKuMu Ipo0sMu
2.3 PackiagpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTENH
24 [IpumensTh MpeoOpa3oBaHUs BBIPAXKEHUH IS PEIICHUs Pa3IHYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEabHON IPAKTUKU
3 YpaBHEHHS 1 HEPABCHCTBA
Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHS M pPalMOHAIbHbBIE
3.1 ypaBHEHUsI, CBOASIIMECS K HUM, CUCTEMbl JBYX YpPaBHEHUU C JABYMs
MIePEeMEHHBIMU
[IpoBoauTh mpoCTeiline uCCIeIOBaHUS YpPaBHEHUW U  CHCTEM
32 ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
' Mpe/ICTaBlIeHU (yCTaHAaBIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa
YPaBHEHUH pelLleHUs], €CJIU UMEET, TO CKOJIbKO, U IIpOoYee)
[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadd K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
3.3 0 .
CUCTEMbl yYpaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ MOJYYCHHBIN pe3ysbTar
[IpuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
34 pelaTh JMHEHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW U UX CHUCTEMBI,
' naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBa  PELIeHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIUU
[lonuMate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
41 (TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUYEHUS), OINpeNeNiaTh 3HAaYeHUE
' (GYHKIIMU TIO 3HAYEHUIO apryMEHTa, ONpEAeNsTh CBONCTBA (YHKIIUU
1o e€ rpauky
42 Crpoutsb rpaduku sneMeHTapHbIX QyHKIUHN Buga: y = k/x, y =X,y =
X3, Y = [X|, onuchIBaTh CBOMCTBA YNUCIOBON (YHKIMH 1O €€ rpaduxy
9 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarta
1 Uucna u BBIYMCTIEHUS
1.1 CpaBHUBaTh U YIOPSAIOYMBATH PAIMOHAIbHBIE U UPpPALlMOHATIbHBIE YHCIIa

BoimonuaTe apudgmMernueckue JAEWCTBUS C palMOHAIbHBIMU YHUCIIAMU,
1.2 coueras YCTHbIE M IIMCbMEHHBIE IPUEMBI, BBINOJIHATL BBIYUCICHUSA C
HUPPALMOHAIIBHBIMU YUCIIAMHU

Haxonute 3HaueHus creneHed C LEJNbIMH [OKA3aTesIMAU U KOPHEH,

1.3 .
BBIYUCIIATh 3HAUYCHUA YU CIIOBBIX BBIPAXKCHUN

OxkpyrnaTe AEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH INPUKHUIKY peE3yibTaTa
BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAXKECHUN

1.4

2 YpaBHEHMSI U HEPABEHCTBA




2.1

Pemrate ynMHEVMHBIE M KBaJpaTHBIE YPABHEHUS, YPAaBHEHHUsS, CBOMSIIMECS K
HUM, IPOCTENIINE APOOHO-PALIMOHATbHbBIE YPAaBHEHHS

2.2

2.3

2.4

Pemate cuctemsl IBYX JMHEWHBIX YPABHEHHU C JBYMS NEPEMEHHBIMU U
CHUCTEMbl JIByX YypaBHEHUH, B KOTOPBIX OJHO YypaBHEHHE HE SBIACTCS
JIMHEUHBIM

Pemarp TekcTOBbIE 3amaunM anreOpandecKuM CrocoOOM ¢  TIOMOIIBIO
COCTaBJICHUS ypaBHEHHMS WJIM CHCTEMbI JBYX YPaBHCHHH C JABYMsI
NEPCMCHHBIMU

[IpoBOANTH HPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM 4HCJIE€ C NPUMEHEHHEM TrpaduuecKuxX IpeAcTaBlIeHUN (Hanpumep,
YCTaHaBJIUBATh, UMEET JIM YPABHCHHUE WJIM CHUCTEMa YPAaBHEHHUM DEILCHHS,
€CIIM UIMEET, TO CKOJIBKO)

2.5

Pemare nuHeliHble HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pakaTh
peuleHue HEpPAaBEHCTB HA YMCIOBOM MPAMOW, 3allMCHIBATh PELICHHE C
IIOMOILIbIO CUMBOJIOB

2.6

Pemrate CUCTCMBI JIMHEHHBIX HCPAaBCHCTB, CHUCTCMBI HCPAaBCHCTB,
BKIIFOYAIOIIKUE KBAAPATHOC HCEPABCHCTBO, I/I306pa)KaTI> PCHICHUEC CHCTCMbI
HCpPaBCHCTB Ha YHCIOBOM HpﬂMOﬁ, 3alIMCbIBaTh PCUHICHHUEC C IMOMOIIbBIO
CHMBOJIOB

2.7

Hcnonp3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3aaa4

OyHKIUU

3.1

3.2

Pacnio3naBate (yHKIMM H3y4eHHBIX BUIOB. Iloka3bpiBaTh CXeMaTHUECKU
pacrnojoKeHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIUN BHA:
y=kx, y=kx+b, y=k/Xx, y=ax’+bx+C, B 3aBHCHMOCTH OT 3HAaYEHHUI
K03(¢ (HULIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMI

[Toka3piBaTh CXEMATHYECKH PACIIOJIOKEHUE Ha KOOPIWHATHOW TIOCKOCTH
rpadukoB GpyHKIMHI BUga y = VX, Y = |X| ¥ onMchIBaTh CBOMCTBA PYHKLUI

3.3

Crpoutb U M300pakaTh CXEeMAaTUUYECKU TpapUKH KBaJIpaTUUHBIX (YHKIUI,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIUH MO X rpaduKam

3.4

4.1

Pacrnio3HaBath kBajipaTH4Hyr0 (PyHKIUIO 110 (hopMyJie, TPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (QYHKIUHN U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN

Apudmernueckas v reoMeTpUYecKasi Iporpeccuu

PacnioznaBaTh apu@MeTHUECKYI0 U TE€OMETPUYECKYIO TMPOTPECCHH IpHU
pa3HbIX CcII0co0ax 3a/laHus

4.2

4.3

BbIMONHATE  BBIYMCICHUS C MCIOJb30BaHMEM (GOpMyln N-rO  4ieHa
apu(MeTHyecKoil U reoOMeTpPUUECKOM MPOrpeccHii, CyMMBI IEPBHIX N YJIECHOB
N300paxaTh YIeHBl MOCIEAOBATEILHOCTH TOYKAMHM Ha KOOPAWHATHOM
IIJIOCKOCTH

4.4

Pemarp 3agauun, CBS3aHHBIE C YMCIOBBIMH MOCJIEI0OBATENbLHOCTSIMH, B TOM
4yHuClie 3aladd U3 PEIbHOM XHU3HU (C HUCIOJIb30BAaHUEM KaJbKYJIATOPA,
U (POBBIX TEXHOJIOTHH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucia v BBIYUCIICHUS
Jpobu OOBIKHOBEHHbIE W JECATHYHBIE, MEPEeX0] OT OJHOW (OpPMBI 3alUCU
11 npobeit xk apyroit. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPSAI0YMBAHUE PAIIUOHAIBHBIX YHCEI
12 ApudmeTndeckne ASUCTBUS C pallOHATBHBIMU YMCIaMH. Penienue 3axay u3
peasibHOM MPAKTUKU HA YaCTH, HAa JPooH
13 Crenenb C HaTypallbHBIM IIOKa3aTeJeM: OmpeleNieHue, mnpeoOpa3zoBaHUe
BBIPA)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IporeHTsI, 3amuch MPOILEHTOB B BHUJAE ApoOW M ApoOU B BHJE MPOICHTOB.
Tpu OCHOBHBIE 33]]Ja4M HA MPOLEHTHI, pEICHUE 33]]a4 U3 PeAIbHON IPAKTUKHU
15 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, pAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHBIX YHCET
16 Peanbuble  3aBucMMOCTHM, B TOM  4HCle TpsiMas U oOparHas
MPONOPIUOHAIBHOCTH
2 AnredpandyecKre BhIPaKCHHS
21 IlepemeHHbIE, YMCTOBOE 3HAYEHUE BBIPAKECHUS C MEpeMeHHOU. JlomycTumbie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXIy BeJIMYMHAMH B BUOE (HOPMYIIBL.
Brruucnenus no ¢popmynam
23 [IpeobpazoBanre  OYKBEHHBIX  BBIPOKEHUM, TOXKJICCTBEHHO  pPaBHBIC
BBIPKEHUS
24 CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM
25 OnHounenbl 1 MHOrousieHbl. CteneHb MHOTowieHa. Clo)keHue, BBIUUTAHKE,
YMHOKEHHE MHOTOUJICHOB
26 @opMyIbl COKPAIIEHHOTO YMHOXKEHHUA: KBaAPaT CYMMbI M KBaJpaT pa3HOCTH.
®dopmyna pasHOCTH KBaapaToB. Pa3nokeHne MHOIOYIEHOB HA MHOKHUTEN
3 YpaBHeHUS
31 VYpaBHeHHE, KOpEHb YPaBHEHNs, NpaBuIa nmpeoOpa3oBaHusl ypaBHEHMUS,
PaBHOCUJIBHOCTh YpaBHEHUMN
32 JIuneliHoe ypaBHEHUE C 9I[HOI71 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
yYpaBHEHUS, PEIICHNUE TIMHEHHBIX YpaBHEHUN
33 CocraBnenue ypaBHevHI/Iﬁ [0 YCJIOBHUIO 33/1auH. PemieHne TEKCTOBBIX 3a/ay C
MOMOIIIbIO YPABHEHUI
3.4 JluHeiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEWHBIX YpPaBHEHUU C JABYMsS NEepeMEHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHHH criocoOOM MOACTaHOBKH. [IpuMepsl pereHus: TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIMHA
4.1 KoopaunaTa Touku Ha mpsiMoi
492 YucnoBble NPOMEXYTKU. PaccTosiHue MeXy ABYyMs TOUKAMU KOOPAWMHATHOM

IPsIMOi




[IpssmoyronpHas cucrema koopauHat, ocu Ox u Oy. AGciucca u opaUHATA

4.3 TOYKH Ha KOOPJAUHATHOM INIOCKOCTH
44 [Ipumepsnt I‘pf.(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB peanrbHBIX
3aBUCUMOCTEH
4.5 [Tonsitue pynkumu. I'paduk Gynkiuu. CBoricTBa PyHKITUT
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKINU Y = [X|
47 Fpa(bnqecE(oe pelIeHHE JIMHEHHBIX YPABHEHHH W CHUCTEM JIMHEHHBIX
ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCICHUS
11 KBagparusliii kopens u3 uncina. [lonsitue 06 uppanuoHaibHOM uncie. JlecsaTuaHbie
IpUOIMKEHNS UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apu@MeTHUYEeCKUX KBaJpaTHBIX KOPHEM M UX MpPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHWCIIOBBIX BBIPAKEHUH W BBIYHCICHUAM. JlefiCTBHUTENbHBIC
qucia
1.3 CreneHs ¢ 11ebIM OKa3aTeseM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpathblil TpéxusieH, pa3ioKeHUE KBaJPaTHOrO TPEXUIEHAa HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoil 1podu
2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOXKEHUE, JCJICHHE alTreOpandeckux apooei
2.4 PanmonanbHble BbIpayKEeHUS M UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, (hopMyia KOpHEH KBaJpaTHOIO ypaBHeHHs. Teopema
Buera
3.2 Pemenne ypaBHeHuUH, CBOAAIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Ipocreiitmme ApoOHO-pallMOHATBHBIE YPAaBHEHHS
I'paduueckas wHTEpHpeTanysi ypaBHEHHH C JIBYMsI TEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX YpaBHEHHH C JByMs mepeMeHHbIMH. [IpuMepsl pemieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C TBYMS TIEpEMEHHBIMHU
35 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHON
3.8 PaBHOCMJIBHOCTh HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEepeMEHHOMN
4 OyHKIHMH
41 [Tonsitue ¢ynkmuu. OOmacTh ompeneneHuss U MHOXECTBO 3HAUYCHUNU (PYHKIUH.
CriocoOb1 3a1anust pyHKIHIA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeaTbHbIE TPOIIECCHI
44 OyHKIUY, ONKCHIBAIOIIME TPSAMYI0 M OOpaTHYIO  NPONOPLUOHAIbHbIE
3aBUCUMOCTH, UX IrpauKu
4.5 OyHKIUU Y =X7 Y = X?




4.6

Oynknuu Y = [x, y = |x]|

4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHIMA
9 KJIACC
Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
1 Yucna v BIYKCICHUS
11 ParmionanbHble yncna, UppalMOHAIbHBIE YMCIIa, KOHEUHbIE U OECKOHEYHBIE JECATHUHbIE
Jpobu
MHOXeCTBO ACUCTBUTEIBHBIX YHWCEN, ACUCTBUTEIbHBIC YHCIA KaK OCCKOHEYHBIC
19 JecaTuyHble ApoOu. B3auMMHO 0JHO3HAYHOE COOTBETCTBHE MEKAY MHOXKECTBOM
JEHCTBUTENBHBIX YHUCEI WU KOOpAWHATHOW mnpsmMoil. CpaBHeHHE IEHCTBUTEIbHBIX
quces
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenusi, npuOimxKeHus, OLEHKU. Pa3mepbl OOBEKTOB OKpYXKAIOIIEro MHPA,
14 JUINTEIBHOCTh TPOLECCOB B OKpyxawomeM wmupe. llpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh MNpuOmkeHus. Oxpyriaenue uucen. Ilpukuaka M oreHka
Pe3yJIbTaTOB BBIYUCIEHUN
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 YpaBHEHUS ¢ OAHOM IEpEMEHHOM
2.2 JIuneiiHoe ypaBHeHue. Pelenne ypaBHEHHM, CBOASIIMXCS K JIMHEHHBIM
2.3 KBaznpaTtHoe ypaBHeHue. Pelienue ypaBHEHHH, CBOASIIUXCS K KBaAPATHBIM
24 BI/IKBa,Z[pleHOG ypaBHeHue. [IpuMepsl pellleHHs ypaBHEHMM TPETbEH U 4YETBEPTOM
CTEMEeHEeN pa3oKEeHNUEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-paliMOHaIbHBIX YPaBHEHUN
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU
29 Pemenue cucrem 1ByX ypaBHEHM, OHO M3 KOTOPBIX JMHEMHOE, a JPYroe — BTOPOH
CTENEeHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMbl YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CrIocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Peienne cucteM JTMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckass uHTepHperanusi HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMS
NepPEeMEHHBIMU
3 OyHKITUN
31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiicta. [lapabomna, KoopMHATHl BEpPIIMHbBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
3.2 I'padukn pynximit y=kx, y=kx+b u ux coiictBa
3.3 I'paduku Gyrximit y=K/X, y = X’ 1 ux cBOWCTBa
3.4 I'padpuku hyHKIMI, 1 UX CBOIMCTBA
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 OmpeneneHne W CrOCOOBI 3aJaHMSl YHCIOBBIX IOCJIEIOBATEIbHOCTEH. 3amaHue




MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM popMyIioi u hopmysioit N-ro dieHa

Apudmernaeckas nporpeccusi. Popmysel N-To WieHa apuhMETHIESCKONW MTPOTPECCHH,

4.2 CYMMBI IEPBBIX N UIEHOB

43 I'eomerpuueckas nporpeccus. @opmyiibl N-ro 4jeHa reOMETPUYECKOU IPOTPECcCUu,
CYMMBI IIEPBBIX N YICHOB

44 N3o0pakeHune 4IeHOB apu(PMETHIECKOM U TEOMETPUIECKOM MPOTrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 Cro’kHbIE POLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBbHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 0011IeTr0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOYKECTBO, MOAMHOKECTBO, OIEpaluu
HaJl MHOXKECTBaMH; YMEHHE OINEPUPOBAThH MOHATHSAMU: rpad, CB3HBIN rpad,
JIepEBO, LMKJ, NPUMEHATh UX IIPU PELICHUM 3aJay; YMEHHE HCIIOIb30BaTh
rpaguyecKkoe Mpe/ICTaBICHUE MHOXECTB VISl OMHCAHUS PEAIbHBIX POLIECCOB
U SIBJICHU, IPH PEIICHUU 3aJ1a4 U3 JPYTUX Y4eOHBIX MTPEIMETOB

YMeHue onepupoBaTh IOHATHUSMHU: OMNpPEJEICHUE, aKCHOMa, Teopema,
JI0KA3aTeNbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIC U JIO)KHBIE BBICKa3bIBaHUS,
MPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPDI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUAMH: HATYPaJIbHOE YHUCIIO, IPOCTOE U COCTABHOE
YHUCIIO, AEJIUMOCTh HATYPAJIbHBIX YHMCEJ, IPU3HAKHU JEIMMOCTH, LEI0e YUCIIO,
MOJIYJIb YHCiIa, OOBIKHOBEHHAS IPOOb H JeCATUYIHAS APOOb, CTAaHIAPTHBIA BUJI
YHuClia, PalMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIO, apu(pMETHYCCKUN
KBaJIpaTHbI KOPEHb; YMEHHE BBINOJHAITH ICUCTBUS C YUCIaMHU, CPABHUBATh U
YHOPSA0UMBATh YKCIA, MPEACTABIATH 4YHMCIAa HAa KOOPAMWHATHOW NPSAMOM,
OKpYIJIATh 4YHUCJA; YMEHHME JeiaTh TMPUKUIKY M OLEHKY pe3yJbrara
BBIUMCIICHUH

YMeHue omepupoBaTh IOHATUSAMHU: CTEMEHb C LEJNbIM  IIOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajiredpandeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHH OOJIbIIE €UHULIBL;
YMEHHE BBIIOJIHATH pacu€Thl 0 Gpopmynam, npeoOpa3zoBaHUs LENbIX, JPOOHO-
palMOHANBHBIX  BBIPAKCHUH W BBIPAKEHUH C KOPHSMH, Da3JIOKCHHE
MHOIOWJIEHa Ha MHOXXUTENIH, B TOM YHCIE C HUCHOJIb30BaHUEM (opMyn
Pa3HOCTH KBA/IPATOB M KBAJIpaTa CYMMBI M pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHUE
pemars JIMHEHHBIE W KBaJpaTHbIC YpaBHEHUSA, JIPOOHO-PAIMOHAIBHBIE
YpPaBHEHHUS C OJHOW MEPEMEHHOM, CHCTEMBI IBYX JIMHEWHBIX YpPaBHEHUMU,
JMHEWHbIE HEPAaBEHCTBA M WX CHCTEMBI, KBaIpaTHbIE U JIPOOHO-PAIIMOHATEHBIE
HEpPAaBEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIIE IPU PELICHUM 3a1ad U3
JIpYyruX TPEAMETOB W MNPAKTUYECKHX 3aJad;, YMEHHE HCIOJIb30BaTh
KOOPIUHATHYIO TPSAMYI0O M KOOPAWHATHYIO TUIOCKOCTh Ji H300pakeHus
pELICHHI YpaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTb NOHATUAMH: (GYHKIUS, Trpaduxk QYHKIUH, HYIH
(GyHKIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pAcTaHus,
yObIBaHMS, HauOOJIbIICE ¥ HAWMEHbIIee 3HA4YCHHS (DYHKIUU; yMEHHe
OIIEPUPOBATH MOHATHAMM: MPsIMast IPOMOPIIMOHATIBHOCTD, JIMHEHHAs (QYyHKIIHS,
KBaZpatuuHas (yHKOusA, oOpaTHas TOPOMOPIHOHAIBLHOCTh, Mapadoiia,
runep0osa; yMEHUE CTPOUTH Tpapuku (PyHKIHMHA, UCTIONB30BaTh rpaduKu A
OIIpEJICJIEHUs] CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIsl peIleHUs 3ahad U3
ApYyrux Yy4eOHBIX NPEIMETOB W peajbHOW JKU3HU; YMEHHE BBIpaXaTb
(bopMynaMu 3aBUCUMOCTH MEXy BETMUYMHAMU




YMeHue onepupoBaTh MOHATUSAMU: MOCIEIOBATEIBHOCT, apupMeTHUECKas U
reoMeTpuUecKas IIPOrpeCCcuy; YMEHHE WCII0JIb30BAThH CBOICTBa
nociieoBaTeabHoOCTeH, (POpMyIBl CyMMBI U OOIIET0 WieHa MPU PEUIeHUH
3aja4, B TOM YHCIIE 3a/1a4 U3 JPYTrUX y4eOHBIX MPEIMETOB U PEeTbHOM KU3HH

YMeHue pemaTts 3aa4d pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI, JI0JIA U
4YacTH, JABMKEHUE, paboTy, LEHYy TOBapOB M CTOMMOCTH MOKYIOK M YCIYT,
HAJIOTH, 3a7adyd U3 00JacTH yIpaBlIeHUS JIMYHBIMH UM CEeMEHHBIMHU
(¢uHaHCaMM); YMEHHUE COCTaBISTh BBIPAKEHUS, YpaBHEHUS, HEpaBEHCTBA U
CUCTEMBl 110 YCIIOBUIO 3aJaud, MHCCIEN0BaTh IIOJYYEHHOE pEIIEHUE U
OLICHHUBATh MPABAONOI00HOCTD MMOJTYYEHHBIX PE3yJIbTaTOB
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VYMenue omnepupoBaTh HNOHATHAMH: (urypa, TO4YKa, OTPE3OK, MpsiMasi, Jyd,
JIOMaHasl, yroj, MHOTOYI'OJIbHUK, TpPEYroJbHHUK, pPAaBHOOCOPEHHBIH W
PaBHOCTOPOHHHMH TPEYTOJILHUKH, HPSIMOYTOJBHBIA TpPEYroJIbHUK, MEAHaHa,
OucceKTprca W BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIbHUK, MapalIeIorpaMM,
pOMO, MPSIMOYTOJILHHK, KBa/IpaT, TPAIENus; OKPY>KHOCTb, KPYT, KacaTelabHas;
3HaKOMCTBO C NMPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHE PelaTh 3a/1a4d, B TOM
YHCIIe U3 OBCEIHEBHOM )KM3HU, HA HAXOXKJICHUE TEOMETPUIECKUX BEIMYUH C
MIPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTYp H (HhakTOB

YMeHue omnepupoBaTh  IMOHATUSIMU:  PaBEHCTBO  (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IapaJIEIbHOCTh WM IMEPHEHAUKYISAPHOCTh MPSIMBIX, YTOJI
MEXIy MPSIMBIMH, NMEPIEHANKYIAP, HAKJIOHHAS, MPOCKIHsA, Tojodue ¢uryp,
0JI00OHBIE TPEYrOJbHUKH, CHUMMETPUS OTHOCHUTEIBHO TOYKH U MPSMOMH;
YMEHHE paclo3HaBaTh pABEHCTBO, CHMMETPUI0O H momobue  ¢uryp,
[apaJUIEIbHOCTD U MEPIIEHAUKYIIIPHOCTD MPSIMBIX B OKPYKAIOILIEM MUPE

11

YMeHue onepupoBaTh NOHATUSAMU: IJIMHA, PACCTOSTHUE, Yo (BeTUYnHA yrIia,
CHUHYC M KOCUHYC YTJIa TPEYTrOoJIbHUKA), TUIOIIA/h; YMEHUE OILICHUBATH Pa3MephI
MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE MPUMEHATH (HOPMYIIBI
IEpUMETPA U IUIOLIAJAM MHOTOYIOJIbHUKOB, JUIMHBI OKPYXKHOCTH U IUIOLIAIU
Kpyra, o0bema NpPSIMOYTOJBHOTO TMapajuieJienuIiea; yMEHHE TPUMEHSThH
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUUECKHUE COOTHOIICHUS JISI BBIUUCICHUS
JUIMH, PACCTOSIHUM, IUIOLIANEN

12

YMmenue nzo0paxkaTb MI0CKue GUTYphl U UX KOMOWHAIMH, TPOCTPAHCTBEHHbIE
Gurypsl OT pykH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB MU 3JIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY HJIM CUMBOJIBHOMY OIMCAHUIO

13

YMeHue onepupoBaTh MOHATHAMM: NPSIMOYroJIbHasg CHUCTEMa KOOpPIWHAT;
KOOpJIMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOHU3BEICHHE BEKTOpa Ha
4HCII0, CKAIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHUE HUCII0JIb30BATh BEKTOPHI U
KOOpPJUHATHI JJIs MPEICTaBICHMsI TaHHBIX U PELIeHMs 3aJad, B TOM YHCIIE U3
JAPYTUX y4eOHBIX MPEAMETOB U PeaIbHOM KU3HH

14

YMeHne onepupoBaTh TOHSATHSIMHU: CTOJIOUKOBBIE M KPYrOBBIE THATPAMMBI,
TabnMuIBl, cpenHee apudmMeTnueckoe, MenuaHa, HauOoJbIIee ¥ HaUMEHbIIIEe
3HA4YeHUsI, pa3Max YMCIIOBOTO Ha0Opa; yMEHUE M3BIIEKaTh, HHTEPIIPETHPOBATH
u npeoOpa3oBbIBaTh WHGOPMALMIO, MPEJCTABICHHYIO B TalOiMIax M Ha
auarpaMMax, OTpP@XKaloIIyl0 CBOMCTBA M XapaKTEPUCTHKH  peabHBIX
MIPOIIECCOB M SIBICHUH; YMEHHE paclo3HaBaTb HM3MEHYHMBBIC BEIUYHHBI B
OKpY’KaIOIIeM MHpe

15

YMeHue omnepupoBaTh  MOHATHSAMHU:  CIYYalHBIA  OMBIT  (CIyY9alHBINA
HKCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (IIIEMEHTAPHBIA HCXOJ) CIIy4aifHOrO
OIBITA, CIY4YaHOE COOBITHE, BEPOSITHOCTb COOBITHS, yMEHHE HaXOAUTh




BEPOATHOCTH CIY4alHBIX COOBITMA B ONBITaX C PaBHOBO3MOKHBIMU
JJIEMEHTAPHBIMU  COOBITHUSIMH;  YMEHHE  pemaTh  3aJa4d  METOJOM
OpPraHM30BaHHOTO Tiepedopa M C HUCHOJIB30BaHUMEM IpaBUia YMHOXKCHUS,
YMEHHUE OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUNA W SIBJIICHUM, MOHUMATh
POJIb MPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKPYKAIOLIEM
MUpPE W B JKH3HHM; 3HAKOMCTBO C TIIOHSTHEM HE3aBHCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbI0 B MACCOBBIX SBJICHUSAX

16

VYMeHue BbIOMpaTh MOAXOISAINMN M3Y4YEHHBIH METOJA AJIs pelIeHUs 3a/1aud,
IIPUBOJUTh IPUMEPHl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KU3HHU, DACIIO3HABaTh IIPOSIBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMCBIBATh OT/JEJbHBIE BBIAAIOLIUECS PE3YJbTAThl, IIOJY4YEHHBIE B XOJ€
pa3BUTHA MAaTEMATHKU KAaK HAYKH, NPUBOJMUTH IPUMEPBl MAaTEMATHUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Koxa IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
19 OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OCCKOHEYHbIE NEPUOJUUYECKUE
npodu
1.3 Parmonanbheie yncia. ApupMeTHuecKue onepanyy ¢ paloHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 HpI/I6JII/I)Ké}£HbIe BBIYUCIICHUS, TIPABUJIa OKPYTJICHHS, IPUKUIKA U OLIEHKA pe3yabTara
BBIUUCIICHU
2 AnreOpandyecKkue BbIpaKCHUS
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHHS C IEPEMEHHBIMU )
29 Crenensb ¢ 1enpiM nokaszarenaeM. CTeNeHb ¢ pallMOHAIbHBIM Moka3aTeneM. CBolicTBa
CTEIEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. JleWCTBUS C apu(pMeTHYECKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS 1 HEpPAaBEHCTBA
3.1 Ienbie u 1poOHO-paOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Ilensie u  ApoOHO-palMOHATbHBbIE HepaBeHCTBa. CHCTEMBl M COBOKYIHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
4.2 Apudmernuaeckas u reomeTpruaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
@OyHk1us, cnocodsl 3aganus QyHkuuu. I'padpuk Gynkuuu. OOnacTe onpeneneHus u
51 MHOKecTBO 3HaueHui (yHkuuu. Hymu Qynkumu. [TpoMexyTku 3HAKOIOCTOSHCTBA.
IIpoMexyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHMHHUMYMBI (DYHKIHH.
Haubonbiiee u HanMeHbllee 3HaueHHEe (QYHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKuX BEITUUYHUH
7.6 BexkTops!l Ha TToCcKOCTH
8 BeposiTHOCTB U cTaTHCTHKA

8.1

OmnuncarenbHas CTaTHCTHKA




8.2 BepositTHOCTB
8.3 KombOuHaropuka
8.4 MHuoskecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Maremaruka. Anrebpa: 7-i Kkimacc: 0a30BbIi ypOBEeHb: Yy4yeOHHWK; 15-¢ wu3maHwue,
nepepaboranHoe Maxkapeiues FO.H., Mwunmroxk H.I'., HemkxoB K.W. wm np.; mox penakiueit
TensikoBckoro C.A. AkunonepHoe o6mectBo «M3narensctBo «IIpocBemmenuey

2. Marematuka. AunreOpa: 8- kmacc: 0a30BbIM  ypOBEHb: ydeOHUK; 16-¢ wu3maHwme,
nepepaborannoe Maxkapeiues FO.H., Munmiok H.I'., HemkxoB K.W. u np.; moa penakiuei
TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3marenbctBo «lIpocBemenne»

3. Maremaruka. Aumnrebpa: 9-ii  kmacc: 0a30BBIi  ypoBeHb: yueOHHMK; 15-¢ wu3maHwue,
nepepaborannoe Maxkapeiues FO.H., Munmioxk H.I'., HemkxoB K.W. u np.; moa penakiuei
TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3marenbctBo «lIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anrebpa 7 knacc. Paboune Terpaau. Kommuiekt u3 2 gacteii (k HoBomy PII, 2023 rox). YMK
"Anrebpa MaxkapsrueBa FO.H. (7-9)". ®I'OC.

2. Anrebpa 8 xiacc. Paboune Terpaaun. Komrmurekt u3 2 gacteit (k HoBomy @I1, 2023 rox). YMK
"Anre6pa Maxkaperuesa FO.H. (7-9)". ®I'OC.

3. Aunrebpa 9 xnacc. Paboune Terpaau. Kommiekr u3 2 gacreit (k HoBomy ®PII, 2023 rox). YMK
"Anre6pa Maxkapsruesa FO.H. (7-9)". ®I'OC.

4. T'nazkoB lO.A., lNanamBunun M.S. Tectsl no anredpe k yue6nuky FO.H. MakapsiueBa u ap.;
nox pen. C.A. TensikoBckoro "Anredpa. 7 kiacc"

5. TI'mazkoB FO.A., IN'anamBunu M.S. Tectsl o anredpe k yueoHuky FO.H. MakapeiueBa u np.;
nox pen. C.A. TenskoBckoro "Anredpa. 8 kiacc"

6. I'maszkoB FO.A., INanamBunu M.S. Tectsl o anrebpe k yuebnuky FO.H. MaxkapsiueBa u 1p.;
nox pen. C.A. TexsikoBckoro "Anredpa. 9 kinacc"

7. Anrebpa u reomerpus. 7 kinacc. KoHTponbHbIE U camocTosTenbHble paboThl. KoHTponbHbBIE
pabotel. Kupeesa C.B.

8. Aunrebpa u reomerpus. 8§ kinacc. KoHTponbHble U caMocTosATenbHbIE PaboThl. KOHTpoNbHBIE
pab6otsl. Kupeesa C.B.

9. Aunrebpa u reomerpus. 9 knacc. KoHTponbHble U camocTosTeNbHbIE paboThl. KOHTpOIbHBIE
pabotsl. Kupeena C.B.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://prosv.ru
https://resh.edu.ru

https://uchi.ru
https://www.yaklass.ru



https://prosv.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

