MUWHHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOM ®EJEPAIIMN
MUHHUCTEPCTBO OBPA3OBAHMS U HAYKH AJITAMCKOT'O KPAS
MuHucTepcTBO 00pa30BaHUA M HAYKH AJITaliCKOr0 Kpast
KI'BOY «KIIN «AnTaiickuii KaJeTCKUil KOPILyc»

PACCMOTPEHO

MO yuaureneii-
upeaMeTHUKOB. 3as. MO

(L

COI'JTACOBAHO

SN

Paﬂeﬁuem rre,szdg%z

finR

preﬂzéc gﬁ@,{g@h r}mgpenem

3amMecTUTENh AUPEKTOPA 110
YBP /

i

v
Ammposa JLJL

IIpotokon MO Ne5
ot «15» urons 2023 r.

‘--_‘_ vé C}—‘-——A .r’l-‘t. _3 J
0N, ./ S ."“ i
3 3® l,r

5 BagWOBCKHn I'.C.
Hpomxeﬂ‘}f’l
ot «31» aBrycta 2023 .

I'ypoea U.C.
2023 r.

U

PABOYAS [TIPOTPAMMA
(ID 1282266)

yueOHOro kypca «Anaredpa (yriry0J1éHHbIH YPOBEHb)»

Ju1st oOy4arommxest 7 — 9 kiaccoB

3ATO Cubupcknii 2023



INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux AUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTaPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAWMO il MPOJODKEHUS 00pa3oBaHUS M JJS MOBCETHEBHOU
*KU3HU. Pa3zButue y oOydaroluxcsi HayuyHbIX HPEICTABICHUNA O MPOUCXOXKACHUHM U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHO OOOCHOBBIBATH CBOU
JecTBUS, BBIBOABI, (OPMYIHUPOBATH yTBepkAeHHs. OcBOoeHHE Kypca anreOpbl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHHUs, 0000IIeHne W KOHKPETHU3aLUIo, abCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, IO03TOMY CaMOCTOATEIbHOE pElIeHUE 3a7ad OOydaroIMMHUCS  SBISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0yYEeHHUSI.

B cTpykType nporpaMmMel yaeOHOTO Kypca «Anredpa» yriyOoneHHOTo H3y4eHUs OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeIbHO-METOAMYECKHe JHMHUU: «YUucma ¢ BBIUMCICHHS,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHUS W HEpaBeHCTBay, «DyHkmum». Kaxmas u3 atux
COJIepKaTENbHO-METOAMYECKHX JIMHUN pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJIEHCTBYS C IpyTUMU €ro JUHUAMH. B Xo1e n3ydeHus Kkypca o0y4daromumcs IpUuxoIuTCs
JIOTUYECKH PaCCyKJaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TuUM B
mporpaMmy  y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTHMYecKoro oOpa3oBaHHs U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. ComepxKaTenbHON U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «AnreOpay sBIseTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yucna M BBIYKMCIECHUS» CIY>KUT OCHOBOM [UISl JalbHEHIIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM XU3HU. Pa3BUTHE NMOHATHSA O 4YUCIIE HA YpOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTUYeCKOro ammnapara, HEOOXOAMMOIOo /Jisi pElIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U OKpYysKarollel peanbHOocTH. Ha ypoBHE OCHOBHOIO 00111er0 00pa3oBaHusl y4eOHBIH
MaTepuan TpYNIUPYETCsl BOKPYr palUOHAIBHBIX BbIpaXEHMH. Aunredpa JIeMOHCTPUPYET
3HAUCHHE MATEMaTUKU KakK sI3bIKa JJIs MOCTPOCHHUS MAaTeMaTUYeCKMX MOJENel, omucaHus
MPOIIECCOB W SBJICHWH peaqbHOTO MHUpa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PacCYXJICHUU.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeleHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTTHCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuanga CHOCOOCTBYET pPa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIOIb30BaTh DPa3IMYHbBIC



BBIpa3UTENbHbIC CPEACTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TpaHuecKoro,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KyJIbTYPHI.

VrayOonéHuslii  Kypc — anreOpbl  XapakTepu3yeTcs  HU3y4eHHEM  JIONOJHHUTEIbHOIO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUIsl OIMCAHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXHMT OCHOBOM MaTeMaTH4ecKOoro
moaenupoBanus. [Ipu 3ToM caMu OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHUH M MPUHSATHIC B
asreOpe MpaBuila X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHHUS, Pa3BUBAIOT MAaTEMaTHYECKYI0 MHTYUIUIO, KPAaTKO M HarJsIHO
PACKpBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHUH U ydaT UX MPUMEHEHHUI0. TeM caMmbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIIICHUS
oOyyJaronuxcs.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl cojepxkaHus: «Hucna M BBIUUCICHUAY,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yuebHOro Kypca «Anredpa» oronutcs 408 dacos: B 7 kiacce — 136 yacoB
(4 yaca B Henenmo), B 8 kiacce — 136 yacoB (4 yaca B Hezento), B 9 kiacce — 136 yacos (4 yaca B
HEJIEII0).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

Panmonaneupie uncia. CpaBHEHHeE, YNOpAIOYMBAHHME U apudmeTnyeckue IEHCTBUS C
paluMOHAIBHBIMU YucIaMu. YucaoBas npsmasi, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejleM U €€ CBOMCTBA. 3alUCh 4uCla B JIECATUYHOMN
MIO3ULIMOHHON CUCTEME CUMCIICHHUS.

Pemennie TekcTOBBIX 3a4ay apudmernyeckuM crocodom. Pemienue 3amau w3 peaabHOU
IPAKTUKM HAa 4acTH, Ha ApoOM, HA IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUM W NpONOpLUil mpu
pellleHnH 3aa4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, HOKYIKH, HAJIOTH.

JemumocTp nenbix uucena. CBOMCTBA IETUMOCTH.

IIpoctbie u coctaBHble yncna. YETHbIE U HeU€THBIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LEIBIX YUCEN IPU PEIICHUU
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii oOmuii n1enuTesnh ¥ HauMEHbIllee Oo0IIee KpaTHOEe ABYX uucesl. B3zaumuo
npocteie uncia. Anroputm EBkinuna.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HaJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAY€HHE BBIpaKEHUS C NepeMeHHbIMU. lIpencrasienue
3aBHCHUMOCTH MEXIY BEIMYUHAMU B BUJE POPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBbIE  TpeoOpa3oBaHUsl — anreOpamyecKUX  BBIPAKCHHU.
Jloka3zaTenbCcTBO TOXKIECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOro BUja. CTeneHb OAHOWIEHA.

MHuorounensl. MHorowieH crangaptHoro Buaa. CrteneHb MHorowieHa. ClioxeHwue,
BBIUUTAHNE, YMHOXXEHHE M JeleHne MHorowieHoB. [IpeoOpa3oBaHue 1ENOTO BBIPAKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

@opMynbl COKpAIIEHHOIO YMHOXKEHHS: KBaJApaT CyMMbl M KBaJpaT pPA3HOCTH JIBYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQXEHHUH, Pa3HOCTb KBAJApaTOB JBYX
BBIPQXEHHM, NMPOU3BEACHUE Pa3HOCTU U CYMMBbI JABYX BBIpQXXEHHM, cyMMa U pa3HOCTb KyOOB
JBYX BBIPaKECHUHU.

Pa3znoxxenne MHOrowieHa Ha MHOXXHUTEIH. BbeiHeceHHe 0OIEro MHOXHTENS 32 CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolCTBa ypaBHEHHMH C OJHOMU
IepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUH. Y paBHEHUE KaK MaTeMAaTHYECKash MOJIEIb PEAIbHON
CUTYallUN.

JIuHeliHOe ypaBHEHHE C OJHOM INEpeMEeHHOW. UMCIo KOpHEH JIMHEWHOIO YypaBHEHWS.
Pemenne TEKCTOBBIX 3aJad C IIOMOILIBIO JIMHEHMHBIX YypaBHEHMU. JIMHeNHOE ypaBHEHUE,
coJiepaKallee 3HaK MOJYJIS.

VYpaBHeHHe C JABYMS TIepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYMs mepeMeHHbIMU. ['paduyeckuit MmeTos
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pelienue cucreM JIMHEMHBIX
YpaBHEHUN C JBYMS NMEPEMEHHBIMM METOJOM IOACTAHOBKHM M METOAOM cioxeHusa. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYyallUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMH{ KOOPJAMHATHON IIPSMOM.



[TpstMmoyToNbHAST cUCTeMa KOOpAMHAT. AOCIECca M OpJMHATa TOYKH Ha KOOPIWHATHOU
miockocT. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrnamu. YUreHue rpadUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIIMOHANBHBIC 3aBUCUMOCTH MEXIy BennmuuHaMu. [lonsTre QyHkiun. OyHKIUsS Kak
MaTeMaTHYecKasi MOJIeTb peajbHoro mpouecca. O6macTb omnpeneneHuss U o0NacTh 3HAYCHHUN
dbyakuun. CniocoOs! 3amanust pyHkiuu. ['paduk Gynkmuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3pacTaHus U yOBIBAaHMS HA MIPUMEPaX PEabHBIX 3aBUCHMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. I'paduk nuneitHon ¢yukuuu. I'padux Gyukimn y = [X|.
Kycouno-3ananubie GyHKINU.

8 KJIACC

Yuciia 1 BLIYUCICHUA

KBaaparueie kopHu. ApudMeTHUEeCKUN KBaJpaTHBIH KOPEHb M €ro cpoicTBa. [loHsTHE
UppalMOHAIBHOrO uucia. [lefcTBusS ¢ uppauuoHaIbHBIMM uuciaMu. CBolcTBa JEHCTBUH C
UPpalMOHAIBHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHAJIBHBIX YHCEIL.

IIpencraBnenus 0 paCHIMPEHUAX YACIOBBIX MHOXKECTB. MHOXKECTBA HATYPAIBHBIX, LIEJIBIX,
palMOHAIbHBIX, JEMCTBUTENBHBIX yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHel. IIpuMeHeHHe OCTAaTKOB K PEILEHUIO
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3a7ad.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEro MHpa, JJIUTEIBHOCTh MPOLECCOB B OKPYXKarOIIEM
mupe. CTaHIapTHBINA BUJT YKCIA.

Auredpanyeckue BbIpaKeHUs

Anrebpanueckas apoOb. JlomycTUMble 3HaYeHUs MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BeIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoid Apodu. CriokeHre, BEBIMUTaHNuE, YMHOKEHUE
U JlerieHue anredpandeckux apodeil. Boiaenenue nenoii yactu anredpandeckoit 1poou.

Pauvonanbubie  BblpakeHus.  TokIecTBEHHblE  IPeoOpa3oOBaHUs  PALMOHAIBHBIX
BBIPKEHUM.

JlonycTuMble 3HAUYE€HHS TMEPEMEHHBIX B BBIPAKEHUSAX, COJEPXKALIUX apupMeTHYecKue
KBaJpaTHble  KOpHU. ToOXKJAECTBEHHbIE  MpeoOpa3oBaHUS  BBIPAKEHUH,  coleprKalux
apu@meTnyecKrue KBaJpaTHbIE KOPHHU.

Crenenp ¢ wmenbIM TMokazaTeneM u e€ cBoicTBa. IIpeoOpa3oBaHue BbIpaKeHUH,
COJIepKAIINX CTEICHH.

YpaBHeHHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMyna KOpHEH KBaJApaTHOro ypaBHeHMs. KosmuecTBo
JICHCTBUTEIIBHBIX KOpHEH KBaJIpaTHOro ypaBHeHHs. TeopeMa Buera. YpaBHeHUs, CBOAUMBIE K
JUHENHBIM ypaBHEHUSIM WIA K KBaJApaTHbIM YypaBHEHMsM. KBaapaTHoe ypaBHEHHE C
napameTpoM. Pelenue TeKCTOBBIX 3a/1a4 C IIOMOIIbIO KBAJAPATHBIX YPABHEHUM.

JlpoOHO-paninoHallbHble  ypaBHEHUs. PelieHue IpoOHO-pallMOHANBHBIX  ypaBHEHUH.
Pemenne TEKCTOBBIX 3a/Jad C TMOMOUIbIO JpOOHO-pallMOHANBHBIX ypaBHeHMH. ['paduueckas
WHTEpIpPETALNS YPABHEHHUN C IBYMS IIEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHod. Ctporme u HecTporue HepaBeHCTBA. ClOXeHHE U
YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OlLEHMBAaHUE 3HA4YEHMs BbIpaXeHMs. JlokazaTenbcTBO
HEPaBEHCTB.

IlonsiTMe O pelIeHHH HEpPaBEHCTBA C OJHOM IepeMEHHOM. MHOXECTBO pelIeHUR
HEpaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuneliHOE HEPABEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €ro peleHui. Pemenue
JIMHENHBIX HEPABEHCTB C OJTHOM IepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOM NIEpEeMEHHOU. Pelenue TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.



DOyHKIUH

OO6nactp ompeaeneHuss 1 MHOXKECTBO 3HaueHHH (PpyHkiuu. CriocoObl 3amanus (yHKITUH.
I'padux ¢pynkuuu. Yrenue cBoicTB ¢yHkuuu mno e€ rpaduxy. [Ipumeps! rpadukoB (yHKIHIA,
OTPaKaIOIIUX pealibHbIE MPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINU, ONMCHIBAIOIINE TPSMYIO U 00PAaTHYIO PONOPIHOHAILHBIC
3aBUCUMOCTH, UX I'pauKu.

Oynxmmn y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X| u ux cBoiicrBa. Kycouro-
3aJlaHHbIe (DYHKIHU.

9 KVIACC

Yucia 1 BLIYMCICHHUA

Kopenp n-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeleM U €€
CBOICTBA.

Auredpanyeckue BbIpaKeHHUs

ToxnecTBeHHble NpPeoOpa30BaHUS BBIPAKEHUHM, CcoJAepXKallUX KOpeHb N-H CTENeHH.
ToxnecTBeHHbIE TNPEOOpa30BaHMUS BBIPAKCHHUU, COJCPXKAIIMX CTENEHb C palMOHAIBHBIM
IIOKa3aTeJIEM.

KBagparueiii TpéxuneH. KopHu kBagparHoro tpéxwieHa. Pa3noxkeHue KBaIpaTHOrO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

bukBagpatHele  ypaBHeHus. IIpumepel  nNpHMEHEHUMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOHN, TPahUIECKOro METOa MIPU PEIICHUH YpaBHEHHN 3-U H
4-i1 creneHeu.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUH C JIByMs IIEPEMEHHBIMHU. PellleHne mpocTeiimx cucreM
HEIIMHEHHBIX YpaBHEHHH C JABYMsS TNEpeMeHHBIMH. | padudeckuii METOJ PEIIeHHS CHCTEMBI
HEJIMHEHWHBIX YPAaBHEHMH C ABYMs IepeMeHHbIMH. CucTema ABYX HENMHEWHBIX YPABHEHHMH C
JIBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEaIbHOM CUTYyallUH.

YucnoBsle HEpaBeHCTBA. PerleHne TMHENHBIX HEPaBEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM NEPEMEHHOW. PernieHue KBaJpaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJl MHTEpPBAIOB Ui pPallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7ja4 C IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymMs mepeMeHHbIMU. PellieHue HepaBeHCTBA C ABYMs IEPEMEHHBIMH.
CuctemMbl HEpaBeHCTB C JIByMs IepeMeHHbIMH. ['paduueckuii MeToJl pEIIeHUs CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUH

Oyukuus. CpoilcTBa (QYHKUMI: HyIM (QYHKIUH, TNPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKLIMU, TPOMEXYTKH BO3pacTaHHUs M YObIBaHUS (YHKLUUHU, YETHBIE U HEUETHbIE (YHKLUH,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHUs (QyHKIUH.

KBangpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBOWCTB KBaJpaTHYHOU
byHknun s pemienust 3anad. [loctpoenue rpaduxa kBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBaApaTUYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ KodduuueHToB. ['paduku GpyHkuuit y
=ax2, y = a(x — m)> u y = a(x — m)?> +n. INocrpoerne rpadukoB (GyHKIHI C MTOMOIIHIO
npeoOpa3oBaHuil.

Hpobuo-nuneitnas pynknus. Mccnenopanue ¢yHKITHA.

@ynukiws Y = X" ¢ HATypaJIbHBIM MTOKa3aTesaeM N u e€ rpaduk.

YuciioBble NOC/I€10BATEILHOCTH H POrpeccuu

[TonsTue YU CIOBOU II0CJIEI0BATEIBHOCTH. Koneunsie " OecKOHEeYHbIe
nocneaoBarenbHOCTH. OrpaHuyeHHass TOCJIeI0BaTeIbHOCT. MOHOTOHHO — BO3pacTaromas



(yObIBaromas) mocuenoBaTenbHOCTh. CrOCOOBI 3a/1aHus MOCIEA0BATEILHOCTH: OMMCATENbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YJieHa, PEKYPPEHTHBIN.

Apudmernueckas 1 reomeTpuueckas nporpeccur. CBOHCTBa WICHOB apu(METHUECKON U
reOMETpUUYECKOr mporpeccuit. DopMmysbsl N-ro 4yieHa apuPMETHYECKOW U TeOMETPUUYECKOU
nporpeccuii. @OpMyabl CyMMBI TEpPBBIX N UWICHOB apUPMETHYECKOW M TeOMETPHUYCCKON
nporpeccuil. 3a1a4u Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBineHne O CXOAMMOCTH IOCIEAOBATENbHOCTH, O CYMMHPOBAHMM OECKOHEYHO
yOBIBAIOLIEH r€OMETPUUECKON TPOrPECCUH.

Meron maremaTudeckor MHAYKIUU. [IpocTeiimme npumepsl.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOIPAMMBI VYEBHOI'O KVYPCA
«AJITEBPA» HA VIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpaMMBI [0 MAaTEMATUKE XapaKTEPU3YIOTCSA B
4acTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MAaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHUHCKHX MAaTEMAaTHKOB M POCCHUMCKOU
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKaxX M MPUKIIATHBIX
chepax;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYeCKHX OCHOBaX (DYHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYyp T'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
00CY)XJIEHUIO ITUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKUX IIPUHLIUIIOB B I€ATEIBHOCTH YYEHOTIO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHUE B PEUICHMM INPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
XKHU3HU Ul YCHEIIHON NpodecCHoHaNnbHOM AesITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX HUHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTEMAaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKIEHUIN, YMEHUIO BUJETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U 0OIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKOM Hayku Kak cQepbl YeIoBEeYeCKOW MAEATeNbHOCTH, 3TAaloB €€ pa3BUTUSA U
3HAUMMOCTH JIJIS1 Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIBTYpPOH KaK CpEICTBOM IIO3HAHUS MHUDPA, OBJAJECHUEM HABBIKAMU HCCIIEI0BATEIbCKON
JIeSATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3J0POBOr0 00pasa KU3HHU (310pOBOE MUTaHUE, COATaHCHUPOBAHHBINA PEKUM 3aHITUN U
OTIbIXa, peryisipHas (u3Mueckas aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBblKa pe(iIeKcHH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

OpUEHTale Ha NMpUMEHEHHe MaTeMaTHYeCKHX 3HAaHUM JUIs pellleHus 3ajad B obsactu
COXPaHHOCTH OKpYXKAlOIIEeW cpenpl, IJIaHUPOBAaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U MyTel ux pereHus;

8) ajanTanuu K H3MEHSIOIMMCH YCJIOBUAM COLUAJBHON U IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTebHOCTb, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX
Jroied, mpuoOpeTaTb B COBMECTHOM JESTEILHOCTH HOBBIE 3HAHUS, HaBBIKM M KOMIETEHIIUH U3
OTbITA IPYTHX;



HEOO0XOIUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HaHWMW, (HOPMYIHPOBATH WJCH, IMOHATHS,
TUNOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATH JE(PUIINTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare OCBOCHHS MpPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyudaromerocss Oyayr cOpMUPOBAaHBI MeTampeAMeTHbIEe Pe3yJbTaThl,
XapaKTEePU3YIOIIUECs  OBJIAJICHUEM  YHHUBEPCAJIBHBIMH  IO3HABATEIBHBIMH  JCHCTBUSAMH,
YHUBEPCATbHBIMM KOMMYHHUKATUBHBIMU JIEUCTBUSIMU M YHUBEPCAIBHBIMH PErYJISTUBHBIMU
NEUCTBUSIMU.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruyeckue neiicTBus:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy MOHATUAMH, (OPMYTUpPOBATH ONpEACTCHUS IOHSATHA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIC, €TMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, IpeajaraTb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIeN1aTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOJIUTh  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTH4eCKUX (akToB, BBICTPAUBATh
apryMeHTaluIo, NMPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJI MaTeMaTH4eCKON
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIEHHBIX
KpUTEPUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIBHO YCTAaHABIUBATh HCKOMOE
U IaHHO€, (POpPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOAMTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEIOBAHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXIY
co0oif;

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJIOeHUs, MCCIEOBaHMSA, OKCIEPUMEHTa, OLIEHUWBATh JIOCTOBEPHOCTh  IOJyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIICHHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAILUH, JAHHBIX, HEOOXOIUMBIX IJIs

peLIeHus 3a1a4H;



BBIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATh HH(POPMAIIUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (HOpMy MpencTaBIeHUS MHPOPMALUU U WILIIOCTPUPOBATH pEIlacMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU TpauKoi 1 UX KOMOUHALMSMU;

OLICHMBATh  HAA&KHOCTh  HMH(OpPMAUMM 1O  KPUTEPUSAM, TNPEAJIOKCHHBIM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

BOCIIPHHUMATh U (DOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOwIeHusi, SICHO, TOYHO, TPAMOTHO BBIpAXKaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTaX, JaBaTh NOACHEHHMS WO XOAY pEUICHHs 33Jayd, KOMMEHTHPOBATH IOJTY4YEHHBIN
pe3yJbTaT;

B X0/€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HA MOMCK PELICHHs, COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHHs 3a7add, HKCIEPUMEHTa, HCCIICAOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3alad MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemeHnr y4eOHBIX MaTeMaTHYECKUX 3a/ad, NPUHUMATh 1EJIb COBMECTHOH JEATENbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThI, paclpeleisiTh BUABI padoT, JOrOBapUBATHCH,
00CYX/1aTh MPOLIECC U PE3YNbTAT pabOTHI, 00001IIaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PYNMHOBBIX (hopMax paboThl (00CyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» W WHBIC); BBIMOJIHATH CBOI YacTh PabOThI M KOOPJIUHUPOBATH CBOM JICHCTBUS C
IpYTMMH YJe€HaMH KOMAaHJbI, OLIEHWBAaTh KAauyeCTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIAJa B
00N Pe3yNbTaT MO0 KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

BBISBJISITH  MPOOJIEMBI  JUIsl  PELIEHUS B OKU3HEHHBIX W Y4eOHBIX CHUTYyalMsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOJX0/1aX MPUHATHUS pellleHuH (MHIMBUAYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PELlIeHUs 3a7auu (WM €ro 4acTh), BBIOUPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Ipoliecca M pe3yibTara pelIieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCU;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PEHIEHUM 3a/1ayd, BHOCHUTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3YNIbTaTa JAEATEIbHOCTH IOCTABIECHHOW LIEJIM U YCIOBHUSAM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS JIM HEJJOCTUKEHUS LIEJIU, HAXOUTh OIMOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauH.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 00y4enus B 7 kj1acce 00y4Jaromuics MOTYyIUT CICAYIOMNE TPEAMETHBIE PE3YIbTaThI:



Yuciia ¥ BLIYUCICHUA

PanmonansHbie uncia.

[Tepexoauth OT OqHOHM (HOPMBI 3aMKCH YHCET K APYroi (mpeoOpa3oBbIBATh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYPAJIBHBIX 4YHMCEN, MHOXKECTBA LEJIBIX YHUCEI,
MHOXXECTBA PAalMOHAJIBHBIX YHMCEJ IIPH PpELICHUU 3a4a4, IPOBEACHUHM pACCYKICHUU U
JIOKa3aTeNbCTB.

[ToHuMaTh U OOBSICHATH CMBICI TIO3ULIMOHHON 3aITUCH HATYPaJIbHOTO YUCIIa.

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

BbImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
palMOHaJIbHBIMU YHCIAMH, MCIOJIb30BaTh CBOWCTBA YHCEN W IpaBWIa ICHCTBUM, NPUEMBI
palMOHAIBHBIX BEIYMCIICHUMN.

BBINOIHATE NEHCTBUA CO CTENEHSIMU C HaTypalbHBIMU IIOKA3aTEISMH.

Haxonuts 3HauyeHUs YHUCIOBBIX BBIPAKECHUM, COACPKALIUMX PpaLMOHAIbHBIE YUCIA U
CTENIEHU C HaTypalbHbIM I[IOKa3aTelieM, IPUMEHSTh pa3sHOOOpa3Hble CHOCOObI W MPUEMBI
BBIYMCIICHHSI, COCTaBISATh M OLEHUBATH YMCJIOBBIE BBIPAXKCHUSA IIPU PELICHUU IPAKTUYECKHUX
3ajay ¥ 3a]1a4 U3 APYrux y4eOHBIX MPEIMETOB.

OxpyriisTh yKciia ¢ 3aJaHHOM TOYHOCTBIO, @ TAK)KE IO CMBICITY MPAaKTUYECKON CUTYyallUH,
BBINIOJHATh NPUKUIKY M OLIGHKY pe3yJbTaTa BBIUMCICHHH, OLICHKY 3HAUYEHUN YHMCIOBBIX
BBIPAKEHUI, B TOM YHUCJIE IIPU PELICHUH ITPAKTUYECKUX 3a4a4.

Pemate TekcTOBBIE 3a7aul apU(PMETHUECKUM CIIOCOOOM, HCII0JIb30BaTh TaOIMIIbI, CXEMBI,
YEPTEkKH, APYTHE CPEICTBA IPEACTABICHUS JAHHBIX IIPU PEILIEHUH 3a/1a4.

Pemars nNpakTHKO-OPUEHTUPOBAHHBIE 3aaud, CBA3aHHBIE C OTHOLIEHUEM BEJIMYMH,
IIPONOPUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

JlenumocTsb.

Jloka3bIBaTh U MPUMEHATH IPU PELICHUH 331a4 MpU3HaKU AeauMocTh Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JeIMMOCTH CYMMbI U IIPOU3BEICHUS 1I€JIbIX YHCET.

PacknaapiBaTh Ha MHOXKHUTENIN HAaTYPaJIbHbIE YUCIIA.

CB00OIHO OomnepupoBaTh MOHATUSAMU: YETHOE YMCIIO, HEYETHOE YHCIIO, B3aUMHO IPOCTHIE
qucia.

Haxoauts Hambonpmuii OOWMIMKA [ETUTENh W HAaUMEHbIee O00Ilee KpaTHOE YHCeNl U
MCIIOJIb30BaTh UX IIPU PEIICHUN 3aa4, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTka MO MOJYJIO, NPUMEHSATh CBOMCTBA CPAaBHEHMM IO
MOZYJIIO.

Auaredpanyeckune BbIPaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonp3oBaTh anredGpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXJIECTBA, BBINOIHATH TOXKIECTBEHHBbIE MpeoOpa3oBaHUs
BBIPAKEHHM, TOKa3bIBATh TOXKAECCTBA.

MHOro4aeHsI.

BoimonHaTe npeobpazoBaHus LENOr0 BhIpaXKEHHUs] B MHOTOWIEH MPHUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbimonusaTe nefcTBus (CIOXKEHWE, BbIUMTAHUE, YMHOXEHHE) C OJHOWIEHAaMHU H C
MHOTOWJIEHAMH, TMPUMEHATh (POPMYIBI COKPALIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaToB, CyMMa M pPa3HOCTb KyOOB), B TOM 4YHCIE JUIS
YIPOILEHNS BBIYUCIECHUI.



OcCylecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIbIO BBIHECEHUS 3a
CKOOKHM O0ILEro MHOXHUTEJNS, TPYNIUPOBKU CllaraeMbIX, MPUMEHAS (OPMYIbI COKPAIIEHHOTO
YMHOKEHHSI.

[IpumensTb mpeoOpa3oBaHUST MHOTOWIEHOB U pEUICHHsS pa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHelHbIE ypaBHEHHS C OJHOW MEPEMEHHOW, NMPUMEHSS NMpaBWIa MEPEX0Ja OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, sBIISE€TCS JIM YUCIO KOpPHEM
YpaBHEHHS.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS PEIICHUEM JMHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOW IUIOCKOCTH TpaduK JIMHEHMHOrO ypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHMH C ABYMS NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUUHA

Koopaunats! u rpaduxu.

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alHUChIBATh UHCJIOBBIE IPOMEKYTKA Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM MIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPMHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX QYHKIIUH.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENIBHOCTb, BpeEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumate rpaduyeckuil cnoco0 MpeICcTaBlIeHUs] U aHamu3a WHQPOpMalUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(UKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBathk cBOMCTBa PYHKIMHA U1l aHaIM3a TpaMKOB peabHBIX 3aBUCUMOCTEN (HYJIU
GyHKIINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMU, TPOMEXYTKHA BO3pACTaHUS U yOBIBAHUS
dbyHKUIMM, HauOOJIbIIIee U HAUMEHbIIIee 3HAUCHUS (PYHKITUN).

Hcnonk3oBaTh TpaduKu Ui UCCIETOBAaHUS MPOIECCOB M 3aBUCHMOCTEH, MPHU PEIICHUN
3a/1a4 U3 IpYyrux yueOHbIX NPEIMETOB U PEeaIbHON KU3HU.

K xoniy o0y4yenus B 8 kiiacce 00y4aromuiicst MoJyduT CISAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

Yucsia v BbIYUCICHUSA

HppanyroHanbHbIE YKCIIa.

[ToHuMaTh 1 UCMIONIB30BATH MPEACTABICHUS O PACHIMPEHUH YHCIOBBIX MHOKECTB.

CB00OOHO OTIEpUpPOBATH MOHATHUSAMH: KBaJAPATHBIN KOPEHb, apu(METUUECKUI KBaAPaTHBIN
KOpPEHb, MPpAlMOHAIBHOE YMCIIO, HaXOAWTh, OLEHUBATH KBAJAPATHBIE KOPHH, UCIOJB3Yys MpHU
HEOOXOJUMOCTH  KaJIbKYJISTOP, BBIIOJIHATh MpPeoO0pa3oBaHUsS BBIPAKEHHH, COJEpKalINX
KBaJpaTHbIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE TPECTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, H300pa)kaTh EHCTBUTENBHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.



Hcnonp30BaTh 3amucu OONBIINX W MAallbIX YHCET C MOMOIIBIO JECATUYHBIX Ipo0eil u
creneHerd uyucia 10, 3anuMchIBaTh U OKPYIVIATH YMCIIOBBIE 3HAYEHUS DPEAIBHBIX BEJIMYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUH.

JlenumocTsb.

CB00OHO ONEepUpOBaTh MOHATUEM OCTATKa MO MOAYJIIO, IPUMEHSTh CBOMCTBA CPaBHEHUI
10 MOJIYJIIO, HAXOJAUTh OCTaTKU CYMMBbI U IPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

AulredpanyecKkue BbIpasKeHUs

Jpo6HO-paninoHalbHbIE BHIPAKEHUSI.

HaxomuTh nonycTuMbIe 3HAUECHUS TIPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM APOOH.

BrimonuaTe npuBeneHue anreOpandeckux ApoOei K oOuieMy 3HaMEHATEINIo, CIOKCHHE,
YMHOXEHHE, JIeJIeHne allredpandeckux Apooeii.

BhITIONMHATE TOKIECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATLHBIX BRIPAKCHU.

[IpumensTb mpeoOpa3oBaHUsl BBIPAKEHUU JJIS  pEIICHUS Pa3JIMYHbIX 3a]ad U3
MaTE€MaTHUKHU, CMEXXHBIX IIPEIMETOB, U3 peaJIbHON MPAKTUKH.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHU C IEJIbIM IOKa3aTeJeM, BBIMOJIHATh MPeoOpa3OBaHUS
BBIPKEHMI, COAEPIKALIUX CTEIIEHH C LIEJIBIM IT0OKa3aTeJIEM.

WppanrionanbHbIe BEIPaXKEHUS.

Haxonute fomycThMble 3HAU€HUsS TEPEMEHHBIX B  BBIPAXKEHUAX, COAEpPKaLIUX
apudMeTHIeCKHe KBaIpaTHbIE KOPHHU.

BremonHsaTe mpeoOpa3oBaHUs HMPPALMOHANBHBIX BBIPAKEHUN, HCIONB3YS CBOMCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiate kBagpaTHbIe ypaBHEHUSI.

Pemarb 1poOHO-paloOHaIbHBIE YPABHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMH, HECIOXKHBIE CUCTEMBbI JIMHEHMHBIX
YpaBHEHUH C IapaMeTpaMH.

[IpoBoUTH HCCIIEIOBAHUS YPABHEHUN U CHCTEM YPaBHEHUM, B TOM YHUCJIE€ C IPUMEHEHHEM
rpaduueckux mpencTaBieHu (yCTaHABIMBAaTh, UMEET U YpaBHEHHE WM CUCTEMa YpaBHEHUM
pelieHus1, €CIM UMEET, TO CKOJIBKO, U IPOUee).

[lepexonuTh OT ClIOBECHOW (HOPMYIHUPOBKM 3adaud K €€ anredpandeckol Mojaenu ¢
MOMOIIBI0  COCTaBJICHUS ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4¥l TIOJIyYEHHBIN PE3yNIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHMS, OIEHKH, PEIIaTh JIMHEWHbBIC
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEMbI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumMaTe W WUCMONB30BaTh (YHKIMOHAIBHBIE TIOHSATHS U SI3bIK  (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUS), OMPEAENATh 3HadeHHe (QYHKIMH 1O 3HAYEHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBA (PYHKIMHU 1O €€ rpaduKy.

Ctpourts rpaduku QyHKIIHI , OMUCHIBATH CBOMCTBA YHUCIOBOM (QYHKIINH 110 €€ TpaduKy.

K koHIty 00ydenust B 9 kjiacce 00y4aronuiics MOTy4YHT CIASAYIONINE MPEAMETHBIE PE3YIbTAThI:

Yuciaa 1 BLIYHCTIECHUS

CBOOOIHO OmMEepUpPOBATh MOHITHIMH: KOPEHb N-H CTEMEHHU, CTENEHb C PalMOHATBHBIM
MOKa3aTeyieM, HaXOJIWTh KOPEHb N-Ml CTENEHH, CTENEeHb C PAIMOHAIBHBIM ITOKAa3aTelieM,
UCTIONB3YS TMPU HEOOXOJMMOCTH KAlbKYJISITOP, MPUMEHSATh CBOWCTBA KOpHS N-Ml CTemeHw,
CTEIEHU C pallMOHAJIbLHBIM [TOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JCHUCTBUTENBHBIX YHCEN IPU PELIEHWHM 3a71ad,
MPOBEJICHUH PACCYKJICHUHN U JOKA3aTEIbCTB.



CpaBHUBaTh M YNOPAJOYMBATH JIECHCTBUTENBHBIE YHCIA, OKPYIJIATH JAECHCTBUTEIbHBIC
YlCIIa, BBIMOJIHATh MPUKUAKY PE3yJIbTaTa BEIUMCIEHUH, OLIEHKY YHCJIOBBIX BBIPAXKECHUH.

Auredpanyeckue BbIpaKeHHUs

CBoOofHO oIlepUpOBaTh IOHATHEM KBAJpPAaTHOIO TPEXWIEHAa, HAXOAUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJApaTHBIN TPEXUIICH HA IMHEHHbBIE MHOXKHUTEIH.

YpaBHeHusI U HEPaBEeHCTBA

Pemiate juHelHbIE U KBaJpaTHbIC YPAaBHEHMs, YPABHEHUs, CBOJAIIUECS K HUM, APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemiate Hec10KHbIE KBaIpaTHbIE YPAaBHEHHUS C IAPAMETPOM.

Pemate snuHEiHBIE HEpPAaBEHCTBA, KBAJApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METO]
MHTEPBAJIOB, U300pakaTh PElLICHUE HEPABEHCTB HA YMUCIOBOM NMPSIMOM, 3alMChIBATH PEILEHHE C
IIOMOIIbIO CUMBOJIOB.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Periath HeC10KHbIE CUCTEMbI HEJIMHEHHBIX YPaBHEHUHN C TapaMeTpOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  IIPe0Opa3oBaHUM, 3aMEHbl  IEPEMEHHOI,
rpaduueckoro MeToa Mpu pelieHu: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemats cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, W300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3alMChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHUs, HEpaBEHCTBA M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSMHU,
HaIpUMep, B LIEbIX YHCTIax.

[TpoBOIUTH HCCIEIOBAHUS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUu (yCTaHABIUBATh, UMEET JIM YPaBHEHUE WIIM CUCTEMa YpaBHEHHM
pEeLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOoYee).

Pemate TekcToBBIe 3amaum  anreOpanyecKMM CHOcoOOM C TOMOIIBIO COCTaBJICHUS
yYpaBHEHMI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M UX CHCTEMbl JJIsi  COCTaBJICHUS
MaTEMAaTUYECKON MOJENIM PEATBbHOM CUTyallud WIM IMPUKIAJHOM 3alayd, WHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJTAaHHOM KOHTEKCTE.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

CB00OJIHO OmnepUpoOBaTh MOHATUSAMU: 3aBUCUMOCTh, QYHKIMS, rpaduk GyHKIUH, NpsMas
OPONOPLUHUOHATIBHOCTb, JUHEHHas (yHKIUSA, oOpaTHas NPONOPLUUOHAIBHOCTh, Mapabona,
runep6osa, KyCouHo-3aJaHHast (PyHKIHUS.

HccnenoBate (yHKIMI0 Mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBAa (YyHKIMIA: 001acTh
ONpe/eNieHUsl, MHOXECTBO 3HAu€HUM, HYIH (QYHKUMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKHM BO3pacTaHusi U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOONbIIEE U HaUMEHbIlIEe
3HAU€HUsl, aCUMIITOTHI.

Pacno3HaBath  KkBajgpatuuHyro (QyHKIMIO 1m0  (¢opmyiae, TPUBOIUTH  MPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKH, TEOMETPHUU.

OmnpenensaTh NOJOXKEHUE Tpaduka KBaApaTHUYHOW (QYHKIMM B 3aBUCUMOCTH OT €€
KO3 (UIINEHTOB.

Crpouth rpaguk KBaJpaTUYHON (PYHKIMHU, ONMUCHIBATh CBOWCTBA KBAAPATUUHON (PYHKIIUU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaIPATUUHOMN (DYHKIIMH Ui PELIeHUs 3a1ay.

Ha npumepe kBagpatuuHoil pyHkumu crpoutsh rpaduk Gynkmmu y =af(kx + b) + ¢ ¢
OMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WnmocTpupoBaTh € MOMOIIBIO TpaguKa peaJbHYI0 3aBUCUMOCTb WJIM TMpOIecC MO MX
XapaKTEpUCTHKAM.

ApudmMernyeckasi M reoMmeTpu4YecKasi Iporpeccuu



CBoOoHO omepupoBaTh MOHATHSAMM: TOCIENOBATEIBHOCTh, apU(MeTHUYecKas |
reOMEeTpHYECKask TPOTPECCHHU.

3amaBaTh MOCIEAOBATEILHOCTH PAa3HBIMH CIIOCOOAMH: OIHCATEIBHBIM, TAOJIMYHBIM, C
MIOMOIIBIO (POPMYJIBI N-TO YICHA, PEKYPPCHTHBIM.

BbINONHATE BBIYUCICHHUS C HCIOIB30BaHHEM (OpMYNIT N-TO WieHa apu(PMETHYEeCKOH u
TCOMETPHYCCKOM MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxarh 4ICHBI MOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPMHATHOH TIIOCKOCTH.

Pemates 3agaun, CBA3aHHBIE C YKMCIIOBBIMU IIOCJICIOBATEILHOCTAMH, B TOM YHCIIE 3aJa4d
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISTOPa, IU(PPOBBIX TEXHOIOTHIA).

Pacrio3naBaTh ¥ MPUBOAMUTH MIPUMEPHI KOHEYHBIX U OCCKOHEUYHBIX MOCJICIOBATCIIBHOCTEH,
OIPaHUYEHHBIX MOCJIEN0BATEIBbHOCTEM, MOHOTOHHO BO3pacTaroMX (yObIBaromuX )
MIOCJIEI0BATEILHOCTEH.

I/IMGTB HpeZ[CTaBJ'IeHI/IC 0 CXOOUMOCTH IIOCJIICAOBATCIBHOCTH, yMeTB HaxXoOIUThb CyMMy
OCCKOHEYHO YOBIBAIOIICH reOMETPUIECKOM ITPOrPECCHH.

HpI/IMeHSITb MECTO/L MaTeMaTI/I‘ICCKOﬁ I/IHI[yKLII/II/I HpI/I pCIJ_IeHI/II/I 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesI

UNCJIA U BBIUNCJIEHHWAL. bubnuorexa [JOK

1 11 1 .
PanmonansHbie yncia (IOBTOpEHNUE) https://urok.1c.ru/

2 AJITEBPAMYECKUE BBIPAXXEHU . 7 hitps://educont.ru/
BripakeHus ¢ nepeMeHHBIMH
YPABHEHHWA U CUCTEMbI .

3 YPABHEHUI. JIuneiinbie ypaBHeHUs 10 . https://mob-edu.com/

4 OYHKLMH. Koopunare u rpaduic, 17 1 https://www.imumk.ru/
OyHKIUU

5 YHCJIA YU BBIYUCJIEHUSL. [lenumocthb 10 https://www.yaklass.ru/

6 OYHKIUWU. JTuneiinas yHKIus 16 1 https://urok.1c.ru/

7 UNCJIA U BBIYUCJIEHUSA. Creniens ¢ 6 hitps://educont.ru/
HaTypaJibHBIM NIOKa3aTelleM

8 AJITEBPAMYECKHWE BbIPAXXEHU . 23 1 hitns:/fwww.imumk.ru/
MHoro4ieHbl

9 AJITEBPAMYECKUE BBIPAXXEHU . 14 1 https://urok.Lc.ru/
@opMyIIbl COKPAIIEHHOTO YMHOXEHUS
YPABHEHI 1 CUCTEMbI

10 YPABHEHUWMU. CucremMbl TUHEHHBIX 14 1 https://educont.ru/
YpaBHEHUI

11 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 8 1 hitps://educont.ru/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
https://educont.ru/
https://www.imumk.ru/
https://urok.1c.ru/
https://educont.ru/
https://educont.ru/




8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI

1 YPABHEHWS N HEPABEHCTBA. 20 1 https://resh.edu.ru/
HepaBenctpa

5 UNCJIA U BBIYUCJIEHW . KBanpatHblii 17 1 https://resh.edu.ru/
KOPCHB

3 YPABHEHWA 1 HEPABEHCTBA. 17 1 https://resh.edu.ru/
KBanpatHsie ypaBHeHUs

4 AJITEBPAMYECKUE BBIPAXKEHIA. 17 1 hitps://resh.edu.ru/
JIpoOHO-paliOHAIEHBIC BRIPAKEHUS

5 YPABHEHI 1 HEPABEHCTBA. 19 1 https://resh.edu.ru/
JlpoOHO-panmoHaIbHBIC YPABHEHHS

6 OYHKINU 15 1 https://resh.edu.ru/

7 AJITEBPAMYECKUE BBIPAYKEHI . 14 https://resh.edu.ru/
CreneHu

8 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3 AN 10 1 https://resh.edu.ru/
3HAHUU

9 UNCJIA U BBIUMCJIEHUS. JIenumocTs 7 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 8 0


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

9 KJIACC

KoanuecTBO 4acoB 3JIeKTp0HHLIe
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NpPOrpaMMabl Bcero OﬁﬂTpO‘m’m’le I%aKT“quKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb

1 OYHKLWU 25 1 https://mob-edu.com/

5 YPABHEHN 1 HEPABEHCTBA. 15 1 hitps://educont.ru/
KBanpartHbie HepaBeHCTBa

3 YPABHEHWA M HEPABEHCTBA. 25 1 https://www.imumk.ru/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 1 .

4 [IPOIPECCHUI 25 1 https://www.yaklass.ru/

5 AJITEBPAMYECKHUE BBIPAXKEH . 12 1 htps://urok.1c.ru/
CreneHsb ¢ palliOHAJIbHBIM ITIOKA3aTCIIEM

6 HOBTOPGHI/IC, 000011IeHNEe, CUCTEMATH3AIUS 34 1 https://educont.ru/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0 https://mob-edu.com/



https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoTshI

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

IToBTOpenue. PannonanbHbie yncia

ur 252. ratsionalnye chisla.doc

[TorOpenue. CpaBHEeHUE,
VIOPSA0YMBAHUE U apUPMETHUCCKUC
JEHCTBUS C pallMOHATILHBIMU YHCIIAMU

[ToBTOpenue. Yucnonas npsiMasi, MOAYJb
qyucia

[ToBTOopenue. [IponeHTHI, 3aNTUCh
MIPOLICHTOB B BUJE IpoOU 1 IpoOu B BUJIE
MIPOLICHTOB

IToBTOpenue. Tpu OCHOBHBIE 3a1a4u HA
IIPOLICHTHI
[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4 Ha
IIPOLICHTHI

[ToBTOopenue. Pemenue TeKCTOBBIX 3aa4
apupMeTHUYECKUM CIOCOOOM

IToBTOpenue. Pemenne 3amay us3
peabHOI MPAaKTUKK Ha YacTH, IpooH,
HpOHeHTI)I, HpI/IMeHeHI/Ie OTHOHIGHI/Iﬁ nu
MPONOPIUI IPU PEUICHUH 33124

IToBTOpenue. Pemenue 3anau u3
peabHOM MPaKTUKK Ha YacTH, Ipo0H,
HpOHeHTBI, HpI/IMeHeHI/IC OTHOHIGHI/IfI nu
MPONOPIUI IPU PEUICHUU 337124

10

[ToBTOpenue. PeanbHble 3aBUCHMOCTH;
penreHne 3a1a4 Ha JBIKECHUE, paboTy,
NOKYIIKH, HAJIOTH



https://nsportal.ru/download/yandex.html#https://nsportal.ru/sites/default/files/2021/06/01/ur_252._ratsionalnye_chisla.doc

KonTponbhas pabota no teme

11 ) ) 1
PanuonanbHbIC YKCa

12 Bripakenus ¢ mepeMeHHBIMU. 3HAYCHHE 1
BBIPOKCHHUS C IEPEMEHHBIMU

13 BripaxkeHus ¢ nepeMeHHbIMU. 3HAYEHUE 1
BBIPQXCHHUS C IEPEMCHHBIMU

14 Bripakenus ¢ mepeMeHHbIMU. 3HAYCHHE 1
BBIPOKCHHUSI C IEPEMECHHBIMU

15 [IpencraBieHne 3aBUCIMOCTH MEXTY 1
BEJIMYMHAMU B BUEC GOpPMYITBI

16 [IpencraBieHne 3aBUCIMOCTH MEXTY 1
BEJIMYMHAMU B BUEC GOpPMYITBI

17 Beraucnenus mo ¢popmynam 1

18 Beraucnenus mo ¢popmynam 1

19 YpaBHEHUE C OJHON MTEPEMEHHOM. 1
Kopenb ypaBHeHUs

20 CBoiicTBa ylz)aBHeHI/H?I C OIHOU 1
MePEeMEHHOM

21 CaolicTBa yPaBHeHI/Iﬁ C OJIHOM 1
epPEeMEHHOI

22 PaBHOCUIIBHOCTE YpaBHEHUI 1

23 YPaBHeHVI/Ie Kak MaTeMaTH4eCcKast MOJIEIb 1
pealbHOM CUTYyaINH

24 Yuciio KopHeH JIMHEMHOTO ypaBHEHUS 1

25 Yuciio KopHel JIMHEMHOTO ypaBHEHUS 1

2 Pemezme TEKCTOBBIX 33712 C IOMOLLBIO 1
JUHEHHBIX YpaBHCHUN

27 JInHeitHoe ypaBHEHHE, COAEpKALIEE 3HAK 1
MOTYJIS

28 KonTponbhas pabota no remam 1

((BLIpa)KCHI/Iﬂ C ICPEMCHHBIMU >,




«JIuHelHbIle ypaBHEHUS

29 Koopaunara ToUky Ha IPSIMOMA 1

30 UuciioBbIE TPOMEKYTKH 1

31 UuciioBbIE TPOMEKYTKH 1

32 PaccTosnue MY JBYMSA TOUKAMI 1
KOOPJMHATHOHN MPSMOI
[IpssmoyronbHas cucTeMa KOOpAMHAT.

33 AOcmucca v opuHaTa TOYKH Ha 1
KOOPJAMHATHOU MPSIMOi
[IpsimoyronbHas cucTeMa KOOpAMHAT.

34 AOcrmucca v opuHaTa TOYKH Ha 1
KOOPJAMHATHOU MPSIMOi

35 [Tpumeps! rpaduKoB , 3aJTaHHBIX 1
bopmymamu

36 Urenue l“pa(l)I:IKOB peasIbHBIX 1
3aBUCHUMOCTEN

37 OYHKIMOHATBHBIE 3aBUCUMOCTH MEXKIY 1
BEJTMYUHAMU
[Tonstne pynkunn. @yHKIUS KakK

38 MaTeMaTuyecKasi MOJIeJIb PEaIbHOTO 1
npoiiecca
[Tonstue Gpynkuu. @yHKIUSA KaK

39 MaTeMaTHYeCKasi MOJICTb PeaTbHOTO 1
npoiiecca
[Toustue GpyHxun. @yHKIUSA KaK

40 MareMaTu4yecKas MOJIeJb PEeaJTbHOTO 1
npoiiecca

a1 Ob6unacTh onpeneneHus U 001acTh 1
3HauYeHUN QYHKIUU

42 OO6nacth onpeaesieHnst 1 00J1acTh 1
3HaYeHUN PYHKIUU

43 Crioco0bI 3a1aHUsT PYHKIIUU 1




44 I'paduk dynakmm 1

45 KonrtponbHas pabora no reme 1
"KoopauHnats! u rpaduku . OyHKIUN»

16 JemumocTs nenbix unceln. CBolcTBa 1
JIeIUMOCTH

47 JemumocTs 1enbix uncei. CBoicTBa 1
JeTMMOCTH

48 HpO"CTLIe Y COCTaBHbIC Yncia. YETHBIE U 1
HEuéTHBIE YHCTa

49 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 1
9,10,11

50 [Ipusnaku genumocTtu Ha 2, 4, 8, 5, 3, 6, 1
9,10,11
[Ipu3HaKK IETUMOCTH CYMMBI U

51 MIPOM3BEICHHUS LIEIIbIX YUCEI MPH 1
peleHnH 3a1a4

52 HauOonpmmii 001uii JeIUTEIb U 1
HalMeHblIee o0l1ee KpaTHOE ABYX YHCEN

53 B3aumHo mpocTele yncna 1

54 Anroput™ EBknmna. [lenenue ¢ octatkoMm 1

55 CpaBHEHHE TETIBIX YHCEN 110 MOYITIO 1
HaTYpaJbHOTO YHUCIIa

56 Jluneitnas QyHk1ms, e€ cBoiicTBa 1

57 Jluneitnas QyHkims, e€ cBoiicTBa 1

58 Jluneiinas QyHkius, e€ cBocTBa 1

59 I'paduk nuneitHON QyHKIIUN 1

60 ['paduk nmuHEHHON QyHKIIH 1

61 ['paduk nmuHEHHON QyHKIIH 1

62 ['paduk nmuHEHON QyHKIIH 1

63 ['padux pyHKIMN Y = | X | 1

64 ['paduk PpyHKIMU Yy = | X | 1




65 I'padpux GyHkIHKM y = | X | 1

66 I'padux GyHkIIM y = | X | 1

67 Kycouno-3aannpie ¢ yHKIIMHA 1

68 Kycouno-3aannpie ¢ yHKIIHH 1

69 Kycouno-3anannbie GyHKINN 1

70 Kycouno-3aannpie ¢ yHKIIMHA 1

71 'I'<0HTp0JILHa;1 pa60Tavno TeEMaM 1

Hemumocts", "JIuneitnas GyHkms"

72 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIEM 1

73 CBolicTBa CTENEHU C HATYpaJIbHbIM 1
MOKa3aTejIeM

74 CBoiicTBa CTENEHU C HATYpaIbHBIM 1
IoKa3aTejieM

75 CBoiicTBa CTENEHU C HATYpaIbHBIM 1
IoKa3aTejieM

76 3anuco tmcnej B JECATUYHON 1
MTO3UIMOHHON CUCTEME CUMCIICHUS

77 3anuch 4ucna B JeCATUIHOMN 1
MTO3UI[MOHHON CUCTEME CUMCIIEHUS

78 Onuounenbl. OTHOWIEH CTaHIAPTHOTO 1
Buaa. CTerneHs OqHOWICHA

79 Opnnounenbl. OJHOYIEH CTaHAAPTHOTO 1
Buga. CteneHs ogHOYIEHA

80 MHorouneHsl. MHOTO4IEH CTaHIapTHOTO 1
Buaa. CTerneHb MHOTOYJICHA

81 MHorouneHsl. MHOTO4JIEH CTaHIapTHOTO 1
Buaa. CTerneHb MHOTOYJICHA

82 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1

83 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1

84 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1




85 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB 1

86 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB 1

87 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB 1

88 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB 1

89 [IpeoOpa3zoBaHme 11ETOTO BEIPAKCHUSI B 1
MHOT'OYJICH

90 [IpeoOpa3zoBaHme 11ETOTO BEIPAKCHUSI B 1
MHOT'OYJICH

91 [Ipeobpa3zoBanue 11€10T0 BHIPAKECHUS B 1
MHOTOYJIEH

92 Kopuu MHOTOUICHA 1

93 Kopuu MHOTOUICHA 1
ToxnectBo . ToxxaeCcTBEHHbBIE

94 npeoOpa3oBaHus alreOpandecKux 1
BBIPAXKEHUM
ToxnectBo . ToxxaeCTBEHHBIE

95 npeoOpa3oBaHus areOpandecKux 1
BBIPAKECHUI
ToxnectBo . ToOKnEeCTBEHHEIE

96 npeoOpazoBaHus anredpandeckux 1
BBIPKCHUI
ToxnectBo . TOKIEeCTBEHHEIE

97 npeoOpazoBaHus anredOpandeckux 1
BBIPKCHUI
ToxnectBo . TOKIEeCTBEHHEIE

98 npeoOpa3oBaHus aaredpanyecKux 1
BBIPKCHUI

99 Jloka3aTelbCTBO TOXKIECTB 1
KonTponbhas pabota no temam «CteneHb

100 C HaTypaJbHBIM [TOKA3aTEIEM, 1

«MHOTOYJIEHBD




KBanpat cymmbl U KBaJpat pa3HOCTH

101 . 1
JIBYX BBIPKCHUN

102 KBanpaT cyMMBbl HECKOJIBKUX BBIPaKEHUN 1

103 Ky6 CYMMBI KyO pa3sHOCTH JBYX 1
BbIp)KEHUI

104 Pa3HOCTh KBaIpaTOB IBYX BBIPKCHUM 1

105 HpOI/IBBeI[eE{I/Ie Pa3sHOCTH U CYMMBI ABYX 1
BBIpKEHU I

106 HpOI/IBBeI[eE-II/Ie Pa3sHOCTH U CYMMBI ABYX 1
BBIpKEHU I

107 Cymma u PasHOCTE KyOOB JIByX 1
BbIp)KEHUI

108 Cymma u pasHOCT KyOOB J1ByX 1
BBIpKEHU I

109 PasnoxeHre MHOTOUIEHA HA MHOKUTEIH 1
[IpounsBenenne pasHOCTH CYMMBI IBYX

110 BBIpa)KEHUI, CyMMa M pa3HOCTh KyOOB 1
JIBYX BBIPAaXKCHUHN

111 Pa3nosxeHne MHOroujeHa Ha MHOKUTEIU 1

119 BriHecenue 00111ero MHOKHUTENS 32 1
CKOOKH

113 MeTton rpynnupoBKu 1

114 KonTponbHas pabora «DopMyiibl 1
COKPAILIEHHOT'O YMHOKEHUSI»

115 YpaBHEHME € ABYMsI IEPEMEHHBIMU 1

116 YpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 1

117 ['paduk nuHEHHOTrO ypaBHEHUS C IBYMS 1
HepEeMEHHBIMU

118 I'paduk uHEHHOTO YpaBHEHUS C ABYMS 1
NIepEMEHHBIMH

119 CucreMbl TUHEHHBIX YPaBHEHUH € ABYMS 1




NEPEMECHHBIMU

120

121

122

123

124

CucreMbl TUHEUHBIX YPAaBHEHUH C ABYMS
epeMEHHBIMU

I'paduueckuii METO pEIICHHS] CHCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYMS
epeMEHHBIMU

I'paduueckuii METO peIICHHS] CHCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYMS
NepeMEHHBIMHU

Pemenne cucreM TMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU METOJOM
IIOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ C
ABYMs ICPEMCHHBIMH MCTOJOM
noACTaHOBKH M MCTOAOM CJIOKCHH A

125

Pemenne cucremM JTMHEHHBIX ypaBHeHI/Iﬁ C
ABYMs IECPEMCHHBIMH MCTOJAO0M
MNOACTAHOBKH U MCTOOOM CJIOKCHUA

126

Peienne cucreM TMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU METOJIOM
MOJCTAHOBKU U METOJIOM CJIOKEHUS

127

Cucrema AByX JUHEHHBIX YpaBHEHUII ¢
JBYMsI IEpEMEHHBIMU KaK MOJIEIb
pEeaIbHON CUTYyallMH

128

129

130

KonrtponsHas padorta no teme "Cucremsl
JMHENHBIX YpaBHEHUN"

[ToBTopenue u o6o0IeHue. Boipaxkenus ¢
MNEPEMECHHBIMU

[ToBTOopenue u 0600menne. CTeneHs ¢
HaTypaJbHbIM [TOKa3aTeeM

131

[ToBTOpenue u 0606menue. OTHOUICHBI
1 MHOTI'OYJICHBEI. TO)K}IGCTBGHHLIC




npeoOpa3oBaHusl ATreOpanyecKux
BBIPAKECHUI

[ToBTOpenue u 06061menHue. opmyITbl

132 - 1
COKPAIIEHHOTO YMHOKEHUS
[ToBTOpenue u 0600meHne. Koopauuarer

133 1
U rpadukm.

134 [ToBTOpenue u 06001meHue. JInneiinas 1
GbyHKIUS 1 €€ CBOWCTBA

135 Hrorosast koHTpoIbHAs paboTa 1
[ToBTropenue u 0600mmenue. Pemenne

136 CUCTEM JIMHEHHBIX YPaBHEHHM C ABYyMS 1
epEMEHHBIMH

OBUIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




8 KJIACC

n/n

Tema ypoka

YHucnoBble HEPABEHCTBA

CBoiicTBa YHUCIIOBBIX
HEPABCHCTB

KoauuyecTBO 4acoB

Konrpoabnbie IlpakTHyeckue

Beero padoThI padoThI

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/lesson/1983/main/

https://resh.edu.ru/subject/lesson/1983/main/

CBoiicTBa YHUCIIOBBIX
HEPaBEHCTB

I[OKaSaTCJ'ILCTBO HCPABCHCTB

HepaBeHcTBO ¢ mepeMeHHOI.

Crtporue u HecTporue
HEpaBEHCTBA

https://resh.edu.ru/subject/lesson/2574/main/

HepaBeHcTBO ¢ mepeMeHHOIH.

Crtporue u HecTporue
HEpaBEHCTBA

https://resh.edu.ru/subject/lesson/2574/main/

CrnoxxeHue u YMHOXCHUC
YHUCIIOBBIX HECPABCHCTB.
OI_ICHI/IBaHI/Ie 3HAa4YCHUA
BBIPpAXKCHUA

CrnoxxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB.
OneHuBaHUE 3HAYCHUS
BBIPAXKECHHS

https://resh.edu.ru/subject/lesson/1984/main/

https://resh.edu.ru/subject/lesson/1984/main/

[TonsiTHE O pemieHUn
HEPaBEHCTBA C OAHOU
nepeMeHHou. MHOXeCcTBO
pELICHUI HEPABEHCTBA

10

[lonsTue o pemenun
HEpPABEHCTBA C OJTHOU
nepeMeHHoM. MHOXecTBO



https://resh.edu.ru/subject/lesson/1983/main/
https://resh.edu.ru/subject/lesson/1983/main/
https://resh.edu.ru/subject/lesson/2574/main/
https://resh.edu.ru/subject/lesson/2574/main/
https://resh.edu.ru/subject/lesson/1984/main/
https://resh.edu.ru/subject/lesson/1984/main/

pelieHnui HepaBeHCTBA

11
12

13

14

15

PaBHOCHIBEHEIC HCpaBCHCTBA.

HepaseHncrtBo-ciiencraue
HucnoBsle IPOMEKYTKU

JInHeitHOE HEPABEHCTBO C
OJHOI MIEPEMEHHON U
MHOXECTBO €TI0 PEIICHUN

Penienue nuHeRHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHOMN
Pemenune nuHeiHbIX
HEPABEHCTB C OJHOM
NepeMEeHHOMN

https://resh.edu.ru/subject/lesson/3407/main/

https://resh.edu.ru/subject/lesson/2578/main/

https://resh.edu.ru/subject/lesson/2578/main/

https://resh.edu.ru/subject/lesson/2578/main/

16

Pemenune nuHeRHbIX
HEPABEHCTB C OJHOM
NepeMEeHHOMN

https://resh.edu.ru/subject/lesson/2578/main/

17

CucTeMbl JJUHENHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOMN

https://resh.edu.ru/subject/lesson/1987/main/

18

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOMN

https://resh.edu.ru/subject/lesson/1987/main/

19

20
21

22

PenieHne TeKCTOBBIX 3a7a4 C
TTOMOTIIBIO JTUHEHHBIX
HEPABEHCTB C OJHOMN
NIEPEMEHHOMN

KonTtponbHas pabora o
teme "HepaBencrpa"
KBaaparHbie KOpHH
Apudmernueckuii
KBaJIpaTHbIN KOPEHb U €T0
CBOMCTBA

https://resh.edu.ru/subject/lesson/1551/main/



https://resh.edu.ru/subject/lesson/3407/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/1987/main/
https://resh.edu.ru/subject/lesson/1987/main/
https://resh.edu.ru/subject/lesson/1551/main/

23

Apudmernaeckuit
KBaJPaTHBINA KOPEHb U €70
CBOMCTBA

https://resh.edu.ru/subject/lesson/1551/main/

24

[TonsiTve UppallOHATILHOTO
yucna. JleicrBus ¢
UpPpALMOHATIbHBIMU YHCIIAMU

https://resh.edu.ru/subject/lesson/1972/main/

25

26

CBoiicTBa IEUCTBUH C
UPPALMOHATILHBIMU YU CIIAMU
CBolicTBa AEHCTBUH C
HUPPALMOHATLHBIMU YHCIIAMA

https://resh.edu.ru/subject/lesson/1972/conspect/

27

28

29

CBoOMCTBa OEUCTBUH C
HUPPALMOHATILHBIMU YU CIIAMU

CpaBHeHue
UPPAIMOHATLHBIX YHACET
CpaBHeHue
UPPAIMOHATILHBIX YHCEI

https://resh.edu.ru/subject/lesson/1972/conspect/

https://resh.edu.ru/subject/lesson/1972/conspect/

30

MHoxkecTBO
JNEWCTBUTEIILHBIX UHCE.
IIpencrasienus o
paCIIUPEHUSIX YUCIOBBIX
MHOECTB

https://resh.edu.ru/subject/lesson/1553/additional/

31

JonycTtumMble 3HaUEHUS
MEPEMEHHBIX B BBIPAKEHUSX,
CoJIepKaIInx
apupMeTuIecKue
KBaJpaTHbIE KOPHU

32

JonycTtumMble 3HaUYEHUS
MEPEMEHHBIX B BBIPAKEHUSX,
CoJIepKaIInX
apupMeTHIECKue
KBaJpaTHbIE KOPHU

33

ToxxnecTBEeHHBIE



https://resh.edu.ru/subject/lesson/1551/main/
https://resh.edu.ru/subject/lesson/1972/main/
https://resh.edu.ru/subject/lesson/1972/conspect/
https://resh.edu.ru/subject/lesson/1972/conspect/
https://resh.edu.ru/subject/lesson/1972/conspect/
https://resh.edu.ru/subject/lesson/1553/additional/

34

35

36

37
38

39

40

41

npeoOpa3oBaHus
BBIPAXKEHUM, COJIEPHKALIUX
apupMeTHIECKHE
KBaJIpaTHBIEC KOPHU

ToxaecTBEeHHBIE
npeoOpa3oBaHus
BBIPAXKEHUM, COJIEPHKALIUX
apupMeTHIECKHE
KBaJIpaTHBIC KOPHU

ToxxmecTBEeHHBIC
npeoOpa3oBaHus
BBIPAXKEHHUI, COJIEPHKALIIUX
apupMeTHYECKHE
KBaJpaTHbIE KOPHU

ToxxmecTBEeHHBIC
npeoOpa3oBaHus
BBIPAXKEHHUI, COJIEPHKALIIUX
apupMeTHYECKHE
KBaJpaTHbIE KOPHU

KonTponbnas pabota no
teme "KBanpaTHblii KOpeHb"
KBagpartHoe ypaBHeHue
®dopmyna KOpHEH
KBaJPaTHOTO YPAaBHEHUSI.
Kommuectso
JIEUCTBUTEIIBHBIX KOPHEN
KBaJpaTHOT'O YPaBHEHUS
dopmyna KOpHEH
KBaJpaTHOI'O0 YPaBHEHUS.
KommaectBo
JIEWCTBUTEIIBHBIX KOPHEUN
KBaJpaTHOI'O YPaBHEHUS

Popmyna KOpHEH




42

43
44

45

46

KBaJPaTHOTO YPaBHEHHUSI.
KomnuectBo
JICUCTBUTEIIBHBIX KOPHEH
KBaJPaTHOTO YpaBHEHUS
®dopmyna KOpHEH
KBaJPAaTHOTO YPaBHEHHUSI.
Komnuecto
JICUCTBUTEIIBHBIX KOPHEH
KBaJPaTHOTO YpaBHEHUS

Teopema Buera
Teopema Buera

YpaBHEHUs1, CBOAUMBIE K
JUHEHHBIM YpaBHEHUSIM WU
K KBaJpaTHbIM YPaBHEHUSIM

YpaBHEHUs], CBOIUMBIE K
JIMHENHBIM YPaBHEHUSIM WIH
K KBaJIpaTHbIM YPaBHEHUSIM

47

48

KBaznpaTtHOE ypaBHEHUE C
rnapameTpoM

Pemenne kBagpaTHbIX
YPaBHEHUH ¢ ITapamMeTpamu

49

50

51

Pewienne kBagpaTHbIxX
YPaBHEHUH € TapamMeTpaMmu

Pemenne kBagpaTHbIX
YPaBHEHUH, COIepKaIIUX
3HAK MOZYJIS

Pewienne kBagpaTHbIX
ypaBHEHUH, COAEPKAIINX
3HAK MOJYJIs

52

YpaBHEHHE Kak
MaTeMaTh4decKasi MoJIehb
peanbHOM cCUTyaluu




53

Pemennie TekCTOBBIX 33124 C
MOMOIIIbIO KBaIPATHBIX
ypaBHEHU I

54

KonTponbnas pabota no
teme "KBaapaTHbie
ypaBHEHUS"

55

PaHI/IOHaHBHBIe BBIPpAXKCHUA

56

ToxxnecTBeHHEBIE
npeoOpa3oBaHUs
parMoOHAIBHBIX BBIPAKCHUM

57

ToxnecTBeHHbIC
npeoOpa3oBaHUs
palMOHAILHBIX BBIPAKCHUH

58

59

60

ToxnecTBeHHBIE
npeoOpa3oBaHus
paLMOHATBHBIX BBIPAKECHUN

ToxxmecTBEeHHBIC
npeoOpazoBaHus
palMOHATBHBIX BRIPAKECHUM

Anrebpanueckasi 1po0Ob.
JlonmycTumble 3HaUSHUS
NEPEMEHHBIX B APOOHO-
paLMOHATIBHBIX BBIPAKEHUSIX

61

62

Anrebpanueckas 1poOb.
JonmycTuMble 3HaUeHUS
HEPEMEHHBIX B IPOOHO-
paIMOHATEHBIX BBIPAKCHUSIX

Anrebpanueckasi 1po0b.
JlonmycTuMble 3HAUYSHHS
MEPEMEHHBIX B APOOHO-
paLMOHATIBHBIX BBIPAKEHUSIX

63

OCHOBHOE CBOICTBO




anreOpanveckoit 1poou

64

65

OCHOBHOE CBOMCTBO
anredpandecKkoi qpoou
CrnoskeHue U BEIYUTaHHUE
anreOpanvecKkux apooeit

66

67

CnoxeHHe ¥ BHIYUTAHHE
anreOpanyecKux Apooeit
YMHOKEHUE U JIETIEHUE

anreOpanvecKux apooei

68

YMHOXKEHUE U IETICHUE
anreOpanvecKux apooei

69

70

71

72

YMHOXEHHE U JIeTICHNE
anreOpanyecKux Apooeit

Bossenenue
anredpanvecKkoi 1podu B
CTCTICHD

KonTtponpsHas pabora o
teme "JIpobHo-

panoHaIbHbIE BBIpAaXKEHUS"

JpoOHo-paninoHaabHbIE
ypaBHEHUS

73

Pemenue npoOHo-
paryoHaIbHBIX YPaBHEHHUI,
CBOIAIINXCS K HHHeﬁHBIM
YpaBHEHUSIM

74

75

Pemenue npobHO-
palMOHANBHBIX YPaBHEHUH,
CBOASIINXCS K JIMHCHHBIM
YpaBHEHUSAM

Pemenne npoOHo-
parroHaIbHBIX YPaBHEHHUI,
CBOJSIIMNXCS K JIMHEUHEIM




YpaBHEHUSIM

76

77

Pemenue npo6HO-
palMOHAIbHBIX YPAaBHEHUH,
CBOJAIIMXCS K KBaJPaTHBIM
YPaBHEHUSIM

Pemenue npo6HO-
palMOHAIBHBIX YPABHCHHUH,
CBOOAIIMNXCA K KBaAPAaTHBIM
ypaBHEHUSIM

78

79

Pemenne npoGHo-
palOHAIbHBIX YPAaBHEHUH,
CBOJALIMXCS K KBaJJpaTHBIM
YPaBHEHUSIM

Pemenue npo6HO-
paloHaIbHBIX YPAaBHEHUI
METOJIOM 3aMEHBI
NepeMEeHHOMN

80

Pemenue npoOHo-
palMOHANbHBIX YPAaBHEHUI
METOJIOM 3aMEHBI
IIEPEMEHHOMN

https://resh.edu.ru/subject/lesson/1978/main/

81

82

Pemenne npo6HO-
palMOHAIbHBIX YPaBHEHUHN
METOJIOM 3aMEHBI
MepPEMEHHOMN

Pemenue npoOHo-
palMOHANbHBIX YPAaBHEHUI
METOJIOM 3aMEHBI
MEPEMEHHOM

https://resh.edu.ru/subject/lesson/1978/main/

https://resh.edu.ru/subject/lesson/1978/main/

83

Pemenne TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
parroHaIbHBIX YPABHEHHM

84

Penienne TeKCTOBBIX 3a7a4 C



https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/

85

86

87

88

89

MTOMOIIBIO APOOHO-
PaAIlMOHATILHBIX YPaBHEHUI

Perrenue TeKCTOBBIX 3a7a4 ¢
MTOMOIIBIO APOOHO-
PaAIlMOHATILHBIX YPaBHEHUI

Perrenue TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
PaAIMOHATILHBIX YPaBHEHUI

Pemrenue TeKCTOBBIX 3a7a4 ¢
MTOMOIIBIO APOOHO-
PaIMOHATILHBIX YPaBHEHUI

Pemienne TeKCTOBBIX 331124 C
MTOMOIIBIO APOOHO-
palMOHAIbHBIX YPAaBHEHUMN
I'padpuueckas
WHTEpIpETAlNs YpaBHEHUN
C ABYMsI IEPEMEHHBIMU

90

KonrponbHas pabora no
teme "JIpobHo-
paloHaIbHbIE YPAaBHEHUS"

91

OO6nacTh ornpeneneHus u
MHOKECTBO 3HAUYEHUN

byHKIIUHN

https://resh.edu.ru/subject/lesson/3139/main/

92

OO6nacTh ornpeneneHus u
MHOKECTBO 3HAUYEHUN

byHKIIUHN

93

Crioco6b! 3a1aHus PYHKIUI

94

95

I'paduk dysaxmmm

UreHue cBOMCTB (pyHKUINU
no e€ rpacuky. [Ipumepsl
rpadukoB QpyHKUINH,
OTpaXKaroIIKX peajbHbIC



https://resh.edu.ru/subject/lesson/3139/main/

IIPOLECChI

96

97

DyHKIMY, ONHUCHIBAIOLIUE
OpSAMYI0 U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX rpaduku
DyHKINH, OIUCHIBAIOIINE
psIMYIO U 00paTHYIO
IPONOPIHUOHATIBHBIE
3aBUCUMOCTH, UX I'paduKu

98

99

DyHKIUY, ONHUCHIBAIOIIUE
OpSMYIO U 00paTHYIO
IPONOPLHUOHATIbHBIE
3aBHCHUMOCTH, UX rpaduKu
OyHKIMA Y = X2 1 eé
CBOICTBa

100

OyHKIMA Y = X2 1 e
CBOMCTBaA

101

102

@yHKIM Y = X3 u e
CBOMCTBA
OyHKIMS Y =K/X U e€
CBOMCTBA

103

104

OyHKIUA Y =K/X U e€
CBOMCTBA
DyHKIHA Y =VX U €€
CBOMCTBA

https://resh.edu.ru/subject/lesson/2501/main/

https://resh.edu.ru/subject/lesson/3841/conspect/225572/

105

KonTponbhas pabota no
teme "OyHkun"

106

107

CreneHs ¢ 11eJIBIM
IoKa3aTejieM

CBoIicTBa CTENEHH C IEJIBIM
IOKa3aTejIeM

108

CBOICTBa CTEIICHU C O CJIbIM



https://resh.edu.ru/subject/lesson/2501/main/

IIoKa3arcjiemM

109

110

CBoiicTBa CTENEHH C LIEIBIM
okKasareJjieM

[IpeobpaszoBanue
BBIPAKCHUH, COJIEPIKAIINX
CTCIICHHU C LICJIBIM
HOKazaTeJieM

111

112

IIpeoOpazoBanue
BBIPAXKEHUI, COJIEPHKALIIUX
CTEIIEHH C LIEIBIM
IMoKa3aTeiieM

[IpeobpaszoBanue
BBIPAKCHUH, COJIEPIKAIINX
CTCIICHU C LICJIBIM
HOKazaTeeM

113
114

115

116

117

CranmapTHbIN BUJ Ynciia
CranmapTHbIN BUJ Ynciia

JleficTBUS ¢ UKCIaMH,
3alMCaHHbIMH B
CTaHIAPTHOM BUJIE

JleficTBuUS ¢ UnCIaMH,
3alMCaHHbIMH B
CTaH/IAPTHOM BUJIE

Pa3mepbl 00beKTOB
OKPY’KaroIllero Mupa,
JUINTEJIBHOCTD TPOLIECCOB B
OKpYXKaroIleM MUpe

118

Pa3mepbl 00beKTOB
OKpY’KaroIllero Mupa,
JUINTEJIBHOCTD IPOLIECCOB B
OKpYXaroIleM MUpe

119

Pa3mepbl 00beKTOB




OKPY’KaroIllero Mupa,
JUINTEIBHOCTh IIPOLIECCOB B
OKpPYXKaroIIleM MUpe

120

Jlenenue ¢ ocTaTKoM

121

CpaBHeHUS 1IEJIbIX YHCET 110
MOJ1yJI}O HaTypajabHOTO
yucna

122

CpaBHeHUS 1IENIbIX YHCET 110
MOJ1yJI}O HaTypajIbHOTO
yucna

123

124

125

126

127

CaoiicTBa CpaBHEHUH 11O
MOJYJIIO

CBoiicTBa CpaBHEHUH 1O
MOJYJIIO

OcTaTKu CyMMBI U
MIPOU3BEICHUS MO0 TAHHOMY
MOJYJIIO

KonTponbHnas pabora no
temaMm "Crenenn",
"lenmumocTp"

[ToBTOpeHue u 060061IEHNE.
Pemenue nuHenHbIX
HEPABEHCTB C OJHOMN
NIEPEMEHHOM U CUCTEM
JIMHENHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

128

[ToBTOpenue u o6o0IIEHNE.
Penienne nruHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOMN U CUCTEM
JTUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOU




129

130

[ToBTOpeHue u 0600IIEHNE.
ToxaecTBeHHbBIE
npeoOpa3oBaHus
BBIPAXKEHHUM, COJIEPHKALIUX
apupMeTHIECKHE
KBaJIpaTHBIEC KOPHU

[ToBTOpenue u 06o0IIEHNE.
Pemienune kBaspaTHbIX
ypaBHeHul. Pemenue
TEKCTOBBIX 3a7a4 C
MIOMOIIBIO KBAPATHBIX
YpaBHEHUN

131

[ToBTOpEeHME 1 000OIIEHNE.
Pewmenne 3ana4 u3 peanpbHON
JKU3HU

132

133

[ToBTOpEeHME K 00OOIIECHNE.
ToxxmecTBEeHHBIC
npeoOpa3oBaHMs
PaIMOHATILHBIX BRIPAKCHUN

[ToBTOpenue n o6obIIEeHHE.
Pemenue npoOHo-
paloHaIbHBIX YPaBHEHHUI,
CBOJISIIINXCS K JINHEHHBIM
WM K KBaJPaTHBIM
ypaBHeHUsIM. Pemenue
TEKCTOBBIX 33]1a4 C
MTOMOIIIBIO APOOHO-
paroHaIbHBIX YPABHEHHM

134

[ToBTOpenue u o6o0IIeHNE.
Pemenye TeKCTOBBIX 3a7a4
pa3IMYHBIMH CIIOCO0AMU

135

HroroBast KOHTpOJIbHAS
paborta




136

[ToBTOpeHue u 0600IIEHNE.
Pewenne 3anau u3 peanbHON
JKU3HU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

136




9 KJIACC

KoauuyecTBO 4acoB 3JIeKTp0HHbIe

Ne Hara uudposbie
Tema ypoka KonTpoabhubie IIpakTuyeckue
n/n P Bcero p p H3yueHusi oOpa3oBaTe/ibHbIE

padoThI padoThbI pecypeb

Oynkius. CBolcTBa QyHKIMI: HYITH
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKH BO3paCTaHUS U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHKIMM, HaMOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4eHus1 QyHKLIUU

Oynkius. CoiicTBa QyHKIMIA: HYIH
(byHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pacCTaHUs U
yObIBaHus (HYHKIIMH, YETHBIC U HEYETHBIC
¢byHKLIMHU, HanbobIIIee U HAUMEHbIlIee
3Ha4YeHUs1 QYHKIUU

[Toctpoenue rpadukoB QyHKIUI C TOMOIIBIO
npeoOpa3oBaHui

[Toctpoenue rpadukoB QyHKIUN C TOMOIIBIO
npeoOpa3oBaHui

KBanpatsslit Tpéxunes. Kopau kBagpaTHOro
TpEXUICHA

Pa3nosxeHne kBapaTHOrO TPEXWIECHA HA
JIMHEWHBIE MHOKUTEIIN

PasnosxeHne kBaapaTHOro TpEX4sacHa Ha
JIMHEWHBIE MHOKHUTEIN

8 KBanpartuunas ¢pyHKIus u e€ cBoiicTBa

[TapaGosa, KOOpAMHATHI BEPUIMHBI TAPaOOJIBL,
0Chb CUMMETPHUU MapadoJibl

I

10 [Toctpoenue rpadrka KBaaApaTUIHON (YHKIIMH




11 [TocTpoenue rpaduka KBagpaTHIHON (HYHKIIHH 1

12 [TocTpoenue rpaduka KBagpaTHIHON (HYHKIIHH 1

13 [Tonoxxenue rpaduka KBaApaTUIHON (YHKITUI 1
B 3aBUCUMOCTH OT €€ K03 punmeHToB

14 [Tonoxenue rpaduka KBaApaTUYHON PYHKIUU 1
B 3aBUCUMOCTH OT €€ K03(PhUIIMECHTOB

15 Hcnonbs3oBaHue CBOMCTB KBaIpaTUYHOU 1
(GyHKIMU 1715 pelIeHus 3a1a4

16 Hcnonb30BaHue CBOMCTB KBaAPATUIHOMN 1
GYHKIUY 7151 peIIeHUS 3a/1a4

17 Hcnosb30BaHne CBOKMCTB KBAaAPATUYHOMN 1
GYHKIIUH 1715 petieHus 3a1a4

18 CrenenHble (QYHKIIUU C HATypaTbHBIMU 1
MMOKAa3aTeIsIMH, UX TPapUKH U CBOKWCTBA

19 Crenennble (GYHKIIUU C HATYPATBHBIMHU 1
MOKa3aTessiMH, UX TpauKu U CBOKWCTBA

20 CrenenHble QYHKIIUU C HATYpATbHBIMU 1
MOKAa3aTeIsIMH, UX TPapUKH U CBOKWCTBA

21 Crenennbie QYHKIIMU C HATYPATbHBIMU 1
MOKa3aTesIMH, UX TpauKu U CBOWCTBA

22 Ipadukn dyskmmit: y=Vx , y=Vx, y=| x| 1

23 Ipadukn dyskmmit: y =Vx , y=Vx , y=|x | 1

24 Ipadukn dyskmmit: y=Vx , y=Vx, y=| x| 1

25 KonrpomnsHas padora o teme "®dyHkumn" 1
[TonsITHE O pelICHNH HEPABEHCTBA C OJTHOM

26 nepeMeHHON. MHOKeCTBO pelIeHH 1
HEPaBCHCTBA

7 KBa,Z[paTHBI? HEPABEHCTBA C OJTHOU 1
MIePEeMEHHOMN

28 KBaipaTHbIe HEpaBEHCTBA C OTHOM 1

IIEpEMEHHOMN




Pemenue HepaBeHCTB rpauueCKUM METOI0M

29 1
U METOJIOM UHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaguuecKuM METOOM 1
U METOJIOM HHTEPBAJIOB

31 HepaBeHcTBa, copeprkamniyie 3HaK MOTYIIS 1

32 HepaBeHcTBa, copeprkamniyie 3HaK MOTYIIS 1

33 Cuctembl HEpaBEHCTB C OAHOM IMEPEMEHHON 1

34 CucreMbl HEpaBEHCTB C OJHOM EpEMEHHON 1

35 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

36 Perienue TeKCTOBBIX 3a/1au C IOMOIIBIO 1
HEPABEHCTB, CUCTEM HEPABEHCTB

37 HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH. 1
Penienue HepaBeHCTBA ¢ ABYMS IEPEMEHHBIMU

38 I'paduueckuit MeTOI pelIeHUs: CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39 CucTeMbl HEpaBEHCTB C IBYMsI IEpPEMEHHBIMH 1

40 KOHTpOJ‘ILHa}'I' pabota no Teme "KBagparHsie 1
HEpaBEHCTBa

41 bukBanpaTHbie ypaBHEHUs 1
[IpuMepsl IpUMEHEHN METOZI0B

42 PaBHOCHIIBHBIX NPE0Opa30BaHUMN, 3aMEHBI 1
MIEPEMEHHOMH, rpaguuecKoro MeToa npu
peleHnn ypaBHeHui 3-1 u 4-i creneHen
IIpuMepsl IpUMEHEHH METO0B

43 PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI 1
NepeMEHHOH, rpa)uIeckoro MeTo1a Mpu
pelIeHnH ypaBHEHUN 3-1 1 4-11 CTENeHeil
[IpuMeps! IpUMEHEHN METOZI0B

44 PaBHOCHIIBHBIX MPE0Opa30BaHUM, 3aMEHbI 1

nepeMeHHOH, rpad)uuecKoro MeToia mpu
pelieHuu ypaBHeHui 3-ii u 4-ii crenenei




Pemenue npoOHO-pallMOHANIBHBIX YPAaBHEHUHN U

45
HEPABEHCTB

16 Pemienue 1poOHO-palOHANIBHBIX YpaBHEHHUH 1
HEPABCHCTB

47 Pemienue 1poOGHO-paliiOHAIbHBIX YPaBHEHUH 1
HEPaBEHCTB

48 Pemienue npoOHO-pallOHANIBHBIX YpaBHEHUH 1
HEPABCHCTB

49 Pemenue cucrem ypaBHEHH ¢ JByMs
[IEpEMEHHBIMU

50 Pemenue cucrem ypaBHEHHI ¢ JByMs
[IEpEMEHHBIMU

51 Pemenne npocTenmmx CUCTEM HENMHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

52 Pemenne npocredmmx cCUCTEM HEIMHEUHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU

53 Pemenne npocTenmmx CUCTEM HENMHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

54 Pemenne npocrelnmx cUCTEM HETMHENHBIX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU
I'paduueckuii MeTOJT peIIeHUs] CUCTEMBI

55 HEJIMHEWHBIX YPaBHEHUH C IByMs
IIEPEMEHHBIMU
I'paduueckuit MeTOJT perIeHus: CHCTEMBI

56 HEJIMHENHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU
Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUH C

57 JIBYMsI IEPEMEHHBIMH KaK MOJEb PEATbHON
CUTYyaluu
Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C

58 JBYMsI IEPEMEHHBIMU KaK MOJIEJb PeaTbHOM

CUTyalluun




CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C

59 JBYMSI IEPEMEHHBIMU KaK MOJIEb pealbHOU
CUTYaIluu
CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C

60 JBYMSI IEPEMEHHBIMU KaK MOJIETb PeaIbHOU
CUTYaIluu

61 CucreMa HeJIMHEHHBIX YPAaBHEHUM C
rnapameTpom

62 Cucrema HEIMHEMHBIX YPABHEHHM C
napameTpom

63 Cucrema HETMHENHBIX YPAaBHEHUH C
apameTpom

64 [Ipocreiine HepaBeHCTBA C ABYMS
MEPEMEHHBIMHU U UX CUCTEMBbI

65 Kontposnbnas pabota mo Telv\:[e "VpaBHeHus,
HEPABEHCTBA U UX CUCTEMBI
[ToHsITHE YUCIIOBOM MOCIIEOBATEIHLHOCTH.

66 Koneunbie 1 O€CKOHEUHBIE
MOCJIeI0BATEIbHOCTH
OrpaHnyeHHas OCIeA0BaTEIbHOCTb.

67 MonoToHHO Bo3pacTatoias (yobiBaromas)
MOCJIeI0BATEIBbHOCTh
CrniocoOsI 3a/1aHus IOCTIEI0BATEILHOCTH

68 ONUCATEIbHBIN, TAOJUYHBIHN, C TTOMOIILIO
(dhopMyIIBI N-TO YJieHa, PEKYPPEHTHBII

69 Apudmerndeckas 1 TeOMETpHUIECKas
IIPOrpeccuu

70 Apudmerndeckasi 1 reOMeTpHIeCcKast
MIPOrpeccuu

71 CgoiicTBa “ICHOB apmbMeTI/I:IeCKoﬁ "
r€OMETPUUYECKON MTPOrpeccuil

72 CBoiicTBa usIeHOB apu(METUYECKON U




reOMETPUYECKOUN MPOrpeccuid

dopMmyibl N-To YieHa apuhMEeTUUECKON U

3 r€OMETPUYECKON MPOrPECCUid

74 ®opMyitbl N-TO *UIeHa apnqnvieTquCKoﬁ u
reOMEeTPUUYECKOI mporpeccuii

75 ®opMyiibl N-TO HIeHa apI/I(blvieTI/IquKOﬁ u
F€OMETPUYECKON MTPOrpeccuit
®opMyIIbl CyMMBI IEPBBIX N YJICHOB

76 apru(pMETHIECKON U TEOMETPUICCKOM
IIporpeccuit
@DopMysbl CyMMBI IEPBBIX N YICHOB

77 apu(MeTHIECKON 1 TeOMETPHICCKON
nporpeccui
@DopMysbl CyMMBI IEPBBIX N YICHOB

78 apu(MeTHIECKON 1 TeOMETPHICCKON
nporpeccui

79 3aayu Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
KpPEIUTHI

80 3ajaun Ha MIPOILICHTHI, OAHKOBCKHUE BKJIAJIBI U
KpPEIUThI

81 3a/ayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
KpPEIUTHI

82 3aayn Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KpPEIUTHI

83 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE BKIIAJIBI U
KpPEIUTHI

84 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
KPEIUTHI

85 3ajaun Ha TIPOIICHTHI, 0AHKOBCKHUE BKIIAJIBI U
KpPEIUTHI

86 [IpeacraBnenue o CX0AUMOCTH

MMOCJICO0BATCIIBHOCTH, O CYMMUPOBAHUHA




OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOM
porpeccuu

[IpencraBnenue 0 CXOAUMOCTH
MOCJIE0BATEIbHOCTH, O CYMMHPOBAaHUN
0eCKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM
pOrpeccun

87

88 Meroa MaTeMaTH4YeCKON MHIYKITMH

89 Meroa MaTeMaTH4YeCKON MHIYKITMH

90 KontponbHas padota nmo teme "Hucnosbie
IIOCJIE0BATENBHOCTH U nporpeccun”

Kopens n-it crenenn. CBoiicTBa KOpHs N-ii
CTEIIEHU

91

92 Kopens n-it crenenu. CoiicTBa KOpHs N-i
CTENEeH!

Kopensb n-it crenenn. CBoiicTBa KOpHs N-ii
CTEIIEHU

93

94 Crenens ¢ palliOHATBHBIM MOKa3aTeIeM U €€
CBOMCTBA

Crenens ¢ pallMOHAIBHBIM ITOKa3aTENEM U €€
CBOMCTBA

95

Crenens ¢ pallMOHAIBHBIM ITOKa3aTENEM U €€
CBOMCTBA

96

ToxnecTBeHHBIE TPe0Opa3oBaHUs
97 BBIPAXKXEHUH, COEPKAIUX KOPEHb N-1
CTETIeH!

ToxnecTBeHHBIE TPe0Opa30BaHNUs
98 BBIPAXEHUH, COIEPKALUX KOPEHb N-1
CTETIeH!

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

99 BBIPAXEHUI, COEPKALUX KOPEHb N-1
CTETIeH!

100 | TokmecTBeHHBIE MPEOOPA3OBAHHUS




101

102

BBIpa)KCHHﬁ, CoACpKaAIMX CTCIICHD C
pallMOHAJIbHBIM IMOKAa3aTCIICM

ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPOKCHHH, COJEPKALUX CTEIIEHB C
paIMoHaIbHBIM MTOKA3aTeIeM
Konrponsnas padora o teme "CreneHs ¢
palroOHaAIBHBIM TTOKa3aTeaeM"

103

104

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (3aIHCh, CPABHCHHE, JICHCTBHS C
JCHCTBUTEIILHBIMU YMCIIAMU, YU CIIOBAS
npsimast)

[ToBropenue u 0600menue. Yncna u
BBIUUCIICHUS (3aIIUCh, CPABHEHUE, JICHCTBUS C
JNCHCTBUTEILHBIMH YUCIIAMU, YHUCIIOBAS
psiMast )

105

106

107

108

109

110

[ToBTropenue u o600menue. Yncna u
BBIYHCIICHUS (IPOLEHTHI, OTHOIICHHS,
MIPOIIOPIINHN)

[ToBTOpenue u 06061menHue. Yucna u
BBIUUCIICHUS (IIPOLIEHTHI, OTHOILICHHUS,
MIPOIIOPIINHN)

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (peLIeHre 3a1a4 U3 peabHON
KHU3HN)

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (peLIeHne 3a1a4 U3 peabHON
AKHU3HN)

[ToBTOpenue u o6o6menue. Yncna u
BBIYHCIICHUS (OKPYTJIEHUE, PUOIIIKEHHE,
OIICHKA)

[ToBTOpenue u 06061meHue. TekcTOBbIC 3a1aUn
(penieHne TEKCTOBBIX 3a7a4 apu(PMeTHIECKUM




1 anreOpanvdecKuM Croco0ammu)

111

[ToBTopenue u o6o0mIeHue. TeKCTOBBIC 3a1aun
(pemeHre TEKCTOBBIX 3a7a4 apU(PMETUYECKIM
1 anreOpanvdecKuM Crocodammu)

112

[ToBTopenue u o6o0mIeHue. TeKCTOBBIC 3a0aUn
(pemeHre TEKCTOBBIX 3a7a4 apU(PMETUIECKIM
1 anreOpanvdecKuM Croco0ammu)

113

[ToBTopenue u o6o0mIeHUe. TeKCTOBBIC 3a1aUn
(pemieHre TEKCTOBBIX 3a7a4 apu(PMETHIECKIM
1 anreOpanvdecKuM CrocodaMmu)

114

[ToBTOopenue u o6o0mIeHUE. TeKCTOBBIC 3a1a9u
(pemieHne TEKCTOBBIX 3a7a4 apU(PMETHUIECKIM
1 anreOpanvdecKuM crocodammu)

115

116

[ToBTropenue u o6o0meHue. TeKCTOBbIC 3a1a9u
(pemieHre TEKCTOBBIX 3a7iay apU(PMETUYECKUM
1 anreOpanvecKuM Crioco0amm)

[ToBTrOpenue n o6o0meHue. Anredbpanyeckue
BbIpakeHus (IIpeodpa3oBaHue anredpanyeckux
BBIp)XEHUH, COJIEPIKAIIUX CTETICHD C [IETBIM
MOKa3aTeseM)

117

118

IToBTOpenue u o6o0meHue. Anredpanyeckue
BbIpakeHUS (MpeoOpa3oBaHue aaredpanyecKux
BBIpQ)XEHUI, COJIEpKAIUX CTENEHb C LIETbIM
TOKa3aTeJIeM)

[ToBTOpeHue u 06061IeHNe. Anredpanyeckue
BbIpakeHus (IIpeodpa3oBaHue anredpandeckux
BBIpOXEHUH, COJIEPIKAIIUX CTETICHB C IIETBIM
MOKa3aTeseM)

119

IToBTOpenue u o6o0meHue. Anredpanyeckue
BbIpaKeHUS (MpeoOpa3oBaHue aaredpanyecKux
BBIpQ)XEHUI, cosiepKamux apudmeTndaecKuit
KBaJIpaTHBI KOPEHb)




120

121

[ToBTOpenue u 06o0mEeHne. Anredopanveckue
BbIpakeHUs (IIpeodpa3oBaHue anredpandeckux
BBIp)XEHUI, coliepxKalux apudmerniaeckuit
KBaJIpaTHbIN KOPEHBD)

[ToBTOpenue u o6o0menue. Anredpanyeckue
BBIpaXEeHHS (MpeoOpa3oBaHue anreOpanvaecKux
BBIpO)XEHUH, cofiepKamux apudmeTnaeckuit
KBaJIpaTHBI KOPEHB)

122

[ToBTOpeHue u 06o0mEeHne. Anredpanveckue
BbIpakeHU (MpeoOpa3oBaHKe LEIbIX U
JIPpOOHO-pallMOHAIBHBIX BBIPAKECHUIA )

123

[ToBTOpeHue u 0600mEeHne. Anredpanveckue
BbIpakeHUS (IpeoOpa3oBaHKe LEIbIX U
JIpOOHO-pallMOHAIBHBIX BBIPAKECHUIA )

124

[ToBTOpeHue u 0600mEeHre. Anredpanveckue
BbIpakeHU (MpeoOpa3oBaHKe LEIbIX U
JIpOOHO-PallMOHANIBHBIX BBIPAKECHHH )

125

126

[ToBTOpeHue u 06o61IeHNEe. Anredpanyeckue
BbIpakeHus (IIpeodpa3oBaHue LEIbIX U
JPOOHO-pallMOHAJIBHBIX BBIPAKEHU )

[ToBTOpeHue u 06o61IeHne. Anredpanyeckue
BbIpa)XEHUS (pa3yio’KeHHe MHOTOWIEeHa Ha
MHOHUTEJH, B TOM YHCJIE C UCIOIB30BaHHEM
(bopMysT COKPAILIEHHOTO YMHOKEHU)

127

128

IToBTOpenue u o6o0ieHue. Anredpanyeckue
BBIPKCHUS (Pa3IOKEHNE MHOTOUICHA Ha
MHOXKUTEITH, B TOM YHCJIE C UCTIOJIb30BaHUEM
(hopMyJT COKPAIIEHHOTO YMHOKCHHS)

[ToBTOpenue u 06o0mEeHne. Anredpanveckue
BBIpKEHUS (pa3IoKeHUEe MHOTOUWICHA Ha
MHOYKUTEIH, B TOM YHCJIE C UCIOIL30BaHUEM
(hOopMyIT COKPAIIEHHOTO YMHOKEHUS)

129

IToBTOpenue u o6oOIeHue. Anredpanyeckue




BBIPKCHUS (MOJICITHPOBAHUE C IIOMOIIBIO
(hopMyIT pealbHBIX MPOIECCOB U SBICHUI)

@OyHKIMH (IOCTPOEHUE, CBOWCTBA NU3YUYEHHBIX

130 (yHKuii) 1

131 [ToBTOpenue u 0600menne. PyHKIUN 1
(moctpoenue, CBOMCTBA N3yYCHHBIX (DYHKIINN)

132 [ToBTOpenue u 0606menue. OyHKIUN 1
(mocTpoeHue, CBOMCTBA U3YICHHBIX ()YHKITHIA)
[ToBTOpenue u 0606meHue. OyHKIUU

133 (rpaduueckoe penieHne ypaBHCHHH U UX 1
CUCTEM)

[ToBTrOopenue u o6o0meHue. PyHKIUU

134 (rpaduueckoe penieHNue ypaBHEHHH U UX 1
CUCTEM)

135 Hrorosas koHTpoOJIbHAsI paboTa 1

136 [ToBTrOopenue u o6o0menue. PyHKIUU 1
(MoIeIMpOBaHKE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Anrebpa: Yue6. mns 7 i mox penakumenr TemskoBckoro C.A. Mockga
"IIpoceemenue"” 2023

Anrebpa: Yueb. mns 8 k. obmieoOpazosar. yupexaeHuit / C.M.Huxonbckui,
M. K.Iloranos, H.H.Pemernukos, A.B.1lleskun — M.: [Ipocsemienue, 2018

Anrebpa: Yueb. mius 9 k. obmieoOpazosar. yupexaeHuit / C.M.Hukombckui,
M. K.Iloranos, H.H.Pemernukos, A.B.1lleskun — M.: [Ipocsemienue, 2018

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
Junaktuueckue Matepuaisl mo anreope. 7 kiacc./JI.W. 3BaBuy, JI.B. Ky3nenosa, C.
b. CyBopoBa — M. IIpocsemenue, 2023r.
Hunaktuueckue matepuaisl mo anreope.8 kimacc. / M.K.IToranos, A.B.IlleBkusn - M:
IIpoceemenue, 2018r
Junaktuueckue Mmarepuais rmo anreope.9 kmace. / M.K.Iloranos, A.B.IlleBkun - M:
[Ipocsemienue, 2018r

Pabouas rerpags k YMK Hukonbsckoro 8 kinacc M.K.IToranos, H.H.PemerHukos,
A.B.llleBkun — M.: [Ipocsemienue, 2018

Pabouas rerpans k YMK Hukonbsckoro 9 knacc M.K.IToranos, H.H.PemerHukos,
A.B.llleBkun — M.: [Ipocsemienue, 2018

Anrebpa. Metoanueckue peKkoOMEeHIauu. 8 Kiacc : yued. mocodue amns
obmeoopasosar. opranmzanwii /M. K. Tloranos, A. B. [lleskun. M. : [Ipocsemenue, 2017. —
160 c. : un. — (MI'Y — mikose.)

Anrebpa. Metoandeckne peKOMEHIAIMH. 9 KJ1acc : MOCoOue IS yIuTeneh
omeoopaszosat. opranu3anuii /M. K. IToranos, A. B. llleBkun. — M. : IIpocsemenue, 2015.
— 191 c. : un. — (MI'Y—ikomne).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
Poccuiickas anekTponHas 1mkosa https://resh.edu.ru/
https://www.imumk.ru/
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