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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYMCICHUS

PanmonaneHpie umcia. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBHS C PAlMOHAJIBHBIMU YMCIIaMU. YHcoBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTejleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3UIMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudMeTnuecKuM crocoboM. Pemienue 3amau us
peaIbHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U IpONOpUMH MpH pEelIeHUM 3ajad, pelleHue 3anad Ha JABMXKEHHE, paloTy,
NOKYTKH, HAJIOTH.

JlenmumocTsb 1enbix ynucell. CBOMCTBA JCIMMOCTH.

[IpocTeie n cocraBHble uucia. UYErHple W Hedy€THble uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI H
IIPOU3BEACHUS LEIBIX YHCEII IPU PELICHUU 3314 C IPAKTHYECKUM COJIEPKAHUEM.

HauGonpiuii o0mumii 1enuTens 1 HauMeHbIlee o0lllee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpallui HaJl OCTaTKAMHU.

AuredpanvyecKue BbIPpAKEHUA

BelpaxkeHre C IEpEeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTU MEXAY BETUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BHUJA. CTENEeHb OHOYIECHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CreneHb MHOTOYIEHA.
CrnoxeHue, BBIYMTAaHUE, YMHOKEHUE U JieleHue MHorowieHoB. IIpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOTO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XECHHUI, NPOU3BEACHUE PA3HOCTHU M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

PasnoxeHne MHOrouIeHa Ha MHOKUTENN. BboiHeceHne 001ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYaLUU.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuneliHOE ypaBHEHME, CONEpKALIEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHus CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PelieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cinoxeHusa. Cucrema JBYyX JMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYAIHH.

DOyHKIMHA

Koopaunara Touku Ha npssmMou. UnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHasi cucremMa KOOpAMHAT. AOcIucca M OpAMHATa TOYKU Ha
KOOpAMHATHOM Tu1ocKoCcTH. IIpuMepsl rpadukoB, 3agaHHbIX opMynaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHdarue QyHKuuu.
OyHKIMS Kak MareMaTudeckas MoOJeNb peajgbHoro nmporecca. OoOmactb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'paduk pynkuuu. IloHaTHs MakcuMyma 1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢Gyukmu y = |x|. Kycouno-3ananubie GyHKIIHH.

8 KVIACC

Yucaa v BIYMCICHUA

KBaapatHbie KoOpHU. Apu(MeTHUECKHUI KBaApaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTue uppanmoHanbHOro uucia. JeHCTBUS C HPPALMOHAIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALMOHAIBHBIMY YKciamMu. CpaBHEHNE UPPALMOHAIBHBIX
qucel.

[IpencraBieHnss O pacHIMPEHUSX YHUCJIOBBIX MHOXECTB. MHOXecCTBa
HAaTypaJIbHBIX, LEJbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yuces. YACIoBbIE TPOMEKYTKHU.

HevictBusi ¢ ocrtatkamu. Octatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHUIO YPAaBHEHUH B LIEJIBIX YMCIaX U TEKCTOBBIX 3a]1a4.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AuredpanvyecKue BbIPpAKEHUA

Anrebpanyeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-
paIMOHAIBHBIX  BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandyeckux JapoOei.
Brinenenwe menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMU.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAKEHUSX, COAECPIKAIINX
apudmeTnyeckue  KBaApaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIpAXKEHUM, COAEpKAIKNX apu(PMeTHIecKre KBaApaTHbIE KOPHH.

Cremenb cC 1enbIM MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOPHEM KBAJpaTHOTO YpPAaBHEHMS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 C
MMOMOIIBIO KBAIPATHBIX YPABHEHHUIA.

HpoOHo-pannoHanbHble  ypaBHEHHs. PermieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PemieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pAlMOHAIBHBIX
ypaBHeHUH. ['padmyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TBYMs TIEPEMEHHBIMHU.

Hucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pelIeHMH HEPAaBEHCTBA C OJHOW MEPEMEHHOW. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOW NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMW. PelieHne TEKCTOBBIX 3a1ad C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

DOyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CrocoObl 3a1aHus
bynkuuid. ['padux dynkunu. Urenue cBoicTB pyHkunu 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeATbHBIE MPOIECCHI.

Jluneitnas Qynkuusg. DyHKIHUHM, ONKMCHIBAIOIIME TIPSAMYI0O M OOpaTHYIO
MPOTNOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynkupn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |x| m ux cBoiicTaa.
Kycouno-3aiannbie GyHKINU.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 crenenm u ero cBoiictBa. CrTeneHb C palMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEPXKAIIUX KOPEHb n-i
creneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUs BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBagpatHoro tpéxuiena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA IMHENHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpartHsle ypaBHeHuUs. [Ipumepsl NpUMEHEHUI METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHU 3-ii U 4-1 CTENEeHEe.

Pemenue npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JIBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU ¢ JByMsl nepemMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJEIb PEajJbHOU
CUTYaLINH.

Uucnossle HepaBeHCTBA. PellleHne JNMHEMHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOUN. PemieHne KBaapaTHBIX
HEPAaBEHCTB Irpa)MuecKUM METOJOM U METOJOM MHTEpBaJIOB. MeTOoA MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimme HepaBeHCTBA C TapAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 11ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JIBYMs MEepeMEeHHbIMH. | 'paduueckuii
METOJI PELIEHUS] CUCTEM HEPABEHCTB C ABYMSI [IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd — (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MHU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEYETHBIE (PYHKIIMKU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS PYHKIUU.

KBagpatnunas ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHHEe CBOWMCTB
KBaJpaTuyHOW  GyHKUMKM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkuuu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT e& kod(urmentos. 'pabuku Gpynkimii y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. Tloctpoenne rpaduKkoB BYHKIHIL C MTOMOIIBIO MPEoOPa30OBAHHIL.

JpoGHo-nuneiinas Gyukmnus. MccnenoBanue GyHKIHIA.

DyHKIWs y = X" ¢ HATYPAILHBIM MOKa3aTeseM n u e€ rpaduk.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM TocIenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocjaeAoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENIOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAaOJUYHBIM, ¢ TOMOUIBI0 (HOPMYIBI 7-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7n-TO  dieHa
apu(pMeTHYecKoil U reomeTpuueckoi mporpeccuit. opmynbl CyMMbl TEPBBIX 71
YJICHOB apu(PMEeTHUECKOM M TeOMETPUYECKO mporpeccuil. 3alauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBmeHne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocrenmme npumepsl.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuUs: OHA O0ECIEYMBACT U3YUCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOJKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaromMXcsi HAy4YHbIX NPEACTABICHUNA O TPOUCXOKICHUU U CYLUIHOCTH
anredpanuecknux aOCTpakiuii, crnoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJM MATEMATUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KaYECTB MBILIUICHUS, HEOOXOIUMBIX
JUIsL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenune anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEWUCTBHUA, BBIBOABI, (HOpPMyIHpOBATH
yTBepkIeHuss. OcBoeHHe Kypca anreOpbl 00ecleurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUSI OOYYarOIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE W WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
JEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesITeIbHOCTHOTO PUHIUIA O0yYEHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOGnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOANYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOICHCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyarolUMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHUYecKOoro
oOpa3oBaHHWS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEpPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YWClia W BBIYUCICHUS CIYXKUT OCHOBOW IS
JaNbHENIIer0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXxcs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHA O YKCIIe HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepkanue JByX aireOpandyecKux JIMHUN — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsl y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHUS MPOLUECCOB U  SABJICHUU
peansHOro mupa. B 3agaum oOyuyeHus anreOpe BXOJAT TakkKe JanbHeiIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUIEHUS, HEOOXOIWMOIO, B YAaCTHOCTH, JJIA
OCBOEHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JIETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aromMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrnyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara ¥ CBA3aHHBIX C HHM METOJOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM I ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MAaTE€MAaTH4YECKOro MoaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHH U MPUHATHIE B airedpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKa3bIBaTh CYXJACHUS, Pa3BUBAIOT MATEMAaTUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHW3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OAHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyeckue BBIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUHEBEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOUNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYeCKOM HANpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccHuOHaTbHOM
JESATEIIbBHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTE HAYYHOTO MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMMyTeH UX pPEeIIeHNUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JECHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAX M SBICHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUSA, (GOPMYJIUPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckune aAelcTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN  MEXAy TMOHATHSIMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASIIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POPMHpPOBATH TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

OPOBOJAUTHL IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
3aBHCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENbHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 000OIICHMIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHHBeEpPCaJbHbIE Y4eOHbIe JeHCTBUS



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XKUBaTh Pa3IMUUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIuTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUIAHMPOBATH OPTraHU3alUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOILECC W pPe3yJbTaT
paboThI, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOWM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIajga B OOmMUN pe3yabTaT TIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX M yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHAUBUIYAIBHOE,
IpyHIoOBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ yaéToM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTUYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU NPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIry oO0y4ueHus B 7 kj1acce oOyJaromuiics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

Panmonanenbie uncna.

[lepexoauTh OT 0aHOM (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHUCEI MNpPHU pPEUIEHWU 3a/ad, IPOBEIACHUU
paccy X IeHUN U JOKA3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

BrinonHsATh, coueTas YCTHbIE W MHUCHbMEHHBIE MPUEMBI, apu(PMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PalMOHAIbHBIC
Yucia W CTENEHU C HaTypaJlbHBIM IIOKa3aTesieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIC BHIPAKCHHUS
IIPY PEIICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

PemaTte TekcTOBBIE 3amauu apuPMETHUECKUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMBbI, YEpPTEXH, JPyTHe CpeACTBa MPEJCTABICHUS JIaHHBIX MPU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIHN HATYpaAJIbHbBIC YUCIIA.

CB0oOOIHO omepupoBaTh MOHATHAMHU: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMNA AETUTETh U HaUMEHBIIEE 00INee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AsredOpanveckue BbIPAKCHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpAXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HUcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeo0pa30oBaHus BBIPAKEHUM, TOKA3bIBATh TOKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM MTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHATh elcTBUs (CI0KEHUE, BEIUYUTAHUE, YMHOXKEHUE) C OJJHOUJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT 1
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKHUTEJS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypAIbHBIMH IOKA3aTEIsIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
nepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIM YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mpuUMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEVHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
areOpanvyeckoM s3bIKe.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJAUTENILHOCTb, BpEMS, 00bEM PabOTHI.

Haxonuth 3HaueHHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[TonnmaTe rpaguyeckuid cnocod MPEeACTaBICHUS W aHAIW3a WH(OpMaLuHy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMM, HAWOOJIblIEE M HAMMEHbILIEEe
3HauYeHUS PYHKITNN).

Hcnonp3oBath rpaduku A UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 337a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K konity oOydyenus B 8 kj1acce oOyJaromuiics MOTYIUT CASAYIONTHE TPEIMETHBIC
pE3yIbTaThI:
YucJia 1 BBIYUCIEHUSA
HNppaunonanpHble YnCIIA.
[ToHumMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBAJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPATMOHAIBHOE YHUCII0, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOpHH, WCTIOJIb3YS Ipu  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBITIOJTHSTH



npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUUCIECHUMN, N300pakaTh JACHUCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATUUHBIX
npobeit m crenenerd yucna 10, 3anuchIBaTh M OKPYIVIATh YHUCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emuMoCTb.

CBoOOMHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TMPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJINUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JAQHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHHS MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonusaTe npuBeneHue anredpandeckux Ipodeil K o0leMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpandeckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHMUs PALIMOHAIIBHBIX BHIPAKEHUIA.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JI1 pelICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATH IOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETIEHH C LETbIM ITOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPIKALLIMX
apu(meTnyeckue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTe kBajpaTHbIE ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNIbHbIE YPaBHEHHUS.

Pemlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CHUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapuuecKuX MpeAcTaBlieHuN (ycTaHaBIWBaTh, WMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIbIO COCTaBJICHHSI YpPaBHEHHMS WM CHUCTEMbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]Ia4M MOJIYYCHHBIN pe3yNbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA pEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonuMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMS), ONPEIENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUHU IO
e€ rpaduky.

K xoHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YIbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmEepupoBaTh MNOHATUSIMM: KOPEHb n-H CTENEHH, CTENEHb C
palOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJIEeM, MCIOJb3yd NpU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHHU C PALMOHAIIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JCHCTBUTEIBHBIX YHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUM PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTL M YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh IPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEMHBIE W KBAaJApPATHBIC YPABHEHMS, YPAaBHEHUSA, CBOISILIMECH K
HUM, IpPOOHO-pAllMOHAJIbHBIE YPABHEHHS.

Pemiats HECHOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremsl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpauueckoro MeToa Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHen.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

[IpoBOANTH HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUU PEMICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemarp TekcTOBBIE 3amauM  anreOpamdyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI JUISI COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMH WIH NPUKIAJHOM 3aJadu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
MPONOPLUHUOHAIBHOCTD, Mapadosa, runep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
001acTh ONPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUyHYO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLIMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Omnpenensirs MojiokeHue rpaduka KBaJpaTUUYHON (YHKIMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutb rpaduk KBagpaTHUHOH  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (PYHKIIMU JI pEUISHUS 3a]1a4.

Ha npumepe kBaapatnyHoil QyHKIIMU cTpouTh rpaduk GyHkiuu y =af(kx +
b) + ¢ ¢ moMotIbio IpeoOpazoBanuii rpaduka GyHKIMH y=f{x).

WnmrocTpupoBaTh € MOMOIIBIO TIpaduka peaibHYI0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

ApupmMernyeckass 1 reoMeTPUYECKas MPOrpPeccuu

CB0OOOIHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsI TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJITBI 71-TO WICHA, PEKYPPEHTHBIM.

BBITIONHITS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJT n-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUYECKOM MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI IOCIEIOBATCILHOCTH TOYKAMH Ha KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HH (C MCIMOJIb30BaHUEM KaJbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).

Pacro3HaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEMH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUHU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrseckue (uudposBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:

| UNCJIA U BBIUNCJIEHHAL. 1 | bubnuorexa [JOK
PanmonaneHbIe yncia (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13

) OYHKIHWU. KoopanHatsl u 17 | bubnuoreka [IOK
rpaduku. OyHKIIH https://m.edsoo.ru/77¢09b13

3 AJITEBPAMYECKUE BbIPAXKEHU . 7 bubmuorexa [JOK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHI/I{I N CUCTEMBI 10 | bubnuorexa [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUs https://m.edsoo.ru/77e09b13

5 UUCJIA U BBIYMCJIEHUSI. Crenens ¢ 6 bu6mmoreka [JOK
HaTypaJIbHBIM II0Ka3aTeIeM https://m.edsoo.ru/77e09b13

6 AJITEBPAMYECKHUE BBIPAXXEHU . 3 | bubnuotexa [JOK
MHoro4JieHbI https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BBIPAXXEHU . 14 I bubnuorexa [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bubanoreka [JOK

8 UNCJIA U BBIYUCJIEHMA. [Jenumocts 10 https://m.edsocL).Iru/77eO9b13

9 OYHKLIWW. Jiuneiinas GyHxuns 16 1 f;‘fi;‘;f;;gﬁ;eo%] \
YPABHEHUA U CUCTEMbBI

10 VPABHEHUIA. Crcrem! muHeiHbx 14 1 Bubmmorexa [OK

YpaBHEHUH

https://m.edsoo.ru/77e¢09b13




[ToBTOpeHmEe, 06001IECHNE, bubnunoreka [JOK

11
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/77¢09b13

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
| YPABHEHHWA 1 HEPABEHCTBA. 20 | bubnuorexa [JOK
Hepasencrpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYMCJIEHW . KBanpatHblii 17 | bubmuorexa [JOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHNA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . 17 | bubnuorexa [JOK
JpoGHOo-palinoHaibHbIe BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHNA U HEPABEHCTBA. 19 | bubmuorexa [JOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/6d40b704
bubnnoreka [JOK
6 GYHRINN 15 I https://m.edsogru/6d40b704
7 AJITEBPAMYECKHWE BbIPAXXEHU . 14 bubnuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuorexa [JOK
8 UNCJIA U BBIUUCJIEHUS. JlenumocTh 7 1 hitps://m.c dsogru 16440704
9 IToBTOpenue, o6o0IEHNE, 10 | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0




9 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n MPOrpaMMbI Bceero Kourpoarubie  Ipakruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnnoreka IIOK
! OYHKLHM 25 ! https://m.edsoo.ru/133deaba
) YPABHEHHWA 1 HEPABEHCTBA. 15 1 bu6mmoteka [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWA 1 HEPABEHCTBA. 75 | bubnuorexa [JOK
VYpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 75 | bubmuorexa [JOK
U ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 | bubmmoreka [IOK
Crenens ¢ pallMOHAIBHBIM ITOKa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 34 | bu6nuoreka [IOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

| [ToBTOpenue. PannonanbHeie | bubmuotexa [HOK
qucia https://m.edsoo.ru/33926902
[ToBTOpenue. CpaBHeHue,

) yHOpsAI0YMBAHUE U | bubmnoreka IIOK
apupMETHIECKHUE IEHCTBHSI C https://m.edsoo.ru/fba3fad7
palMOHAIBHBIMU YHCIAMU

3 [ToBropenue. Uucnosas npsmasi, | bubnmnorexka [HOK
MOZYJIb YHACHA https://m.edsoo.ru/2a6f552b
[ToBTopenue. IIponeHTsI,

4 3amuCh MPOLIEHTOB B BUJIE | bubnmnoreka [JOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeec7517
MIPOIICHTOB

5 IToBTOpeHnue. Tpu OCHOBHBIE | bubmuoreka [JOK
3aJa4y Ha MPOLIEHTEI https://m.edsoo.ru/a8dd2e1f

6 [ToBropenue. Tpu OCHOBHBIE | bubmmoreka [JOK
3a/1a4d Ha NPOLEHTHI https://m.edsoo.ru/ac009860
[ToBTrOpenue. Pemenne

bu6nuoreka [IOK
7 TEKCTOBEIX 3aJ1a4 1
https://m.edsoo.ru/73459c0c
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenue 3a1ay u3
. bubmuorexa [{OK
8 peanbHOU MPAKTUKHU HA YacTH, 1

IpoOu, MPOLEHTHI, IPUMEHEHUE

https://m.edsoo.ru/e8f7b535




OTHOIIIEHUH U MPONOPIUHI TTPU
pelieHuu 3a1a4y

[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPAaKTUKX HA YaCTH,

opavHaTa TOYKH Ha

9 00H, IIPOLIEHTEI, IPUMEHEHHE bubnmorexa OK
APODH, TP “H - 1P _ https://m.edsoo.ru/1125b3e3
OTHOIIICHUH U MPONOPIUHI TTPH
pelieHuu 3a1a4y
IToBTOpenue. PeanbHbie
10 3aBUCHMOCTH; pEIIECHUE 3a/1a4 bubnnoreka IIOK
Ha JIBIDKEHUE, padoTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 KonTponbhas padota no teme bubnmnorexka HOK
"PannoHanpHbIe ynciia" https://m.edsoo.ru/577c44¢c3
12 Koopaunara Toyku Ha npsamMoi bubmorexa LOK
PA P https:/m.edso0.ru/75¢93948
13 YuciaoBbIe OPOMEKYTKH bubmmorexa OK
p y https://m.edsoo.ru/bcbb7941
bubmmoreka [IOK
14 YucnaoBble OPOMEKYTKH
p y https://m.edsoo.ru/f6¢6070c
Paccrosnue mexxay 1Bymst
15 TOYKaMHU KOO I/IHZTHO}I;I bubmmorexa OK
. pA https://m.edsoo.ru/7efdfdlc
npsMoit
[IpssMoyronbHas cucrema
16 KoopauHat. Adcrucca u bu6mmoreka [IOK
OpArHAaTa TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHON MJIOCKOCTH
[IpsmoyronbHas cuctema
bu6mmoreka [IOK
17 KoopauHat. Adcuucca u

https://m.edsoo.ru/b32bcda3




KOOp,I[PIHaTHOI;'I IIIIOCKOCTH

18 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dhopmynamu https://m.edsoo.ru/8e566725
19 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmoreka [JOK
bopmynamu https://m.edsoo.ru/8e566725
20 Urenue rpaduKoOB peaibHBIX bubnnoreka HOK
3aBHUCHUMOCTEI https://m.edsoo.ru/add42ela
)1 @ yHKINOHAIbHBIE 3aBUCUMOCTH bubnmnorexka HOK
MEXIY BEIIMYUHAMU https://m.edsoo0.ru/399486d6
Ilonstue knouu. OyHKIUA
22 Kak MaTel\fIi;}"]F}IfI‘IIGICKaH 1\/}1](1){ :JIL bubmmorexa LOK
A https://m.edsoo.ru/d08d33da
peanpHOTro mpolecca
Ilonstue KOouu. OyHKIIUA
23 Kak MaTel\in;.}”]FI:I‘lI;CKa}I 1\/}1/(})I :J'IL bubmorexa LOK
A https://m.edsoo.ru/ec27f703
peanpHOTOo mpolecca
ITonstue KOouu. OyHKIIUA
24 KakK MaTel\?;.};I:I‘lI;CKa}I 1\/}1/(})I :J'IL bubmmorexa HOK
A https://m.edsoo.ru/b951dcc6d
peanbHOro mporuecca
)5 OO6mactpb ornpeaeneHust u bubmuorexa [JOK
o01acTh 3HaUCHUH (PYHKIUU https://m.edsoo.ru/b51c¢9ad0
26 O6mactp onpeaeseHus u bu6nuoreka [IOK
o0acTh 3HaUYE€HUN PYHKINH https://m.edsoo.ru/f7bde192
bu6nuoreka [IOK
27 C S
TIOCOOPI 331aHH (yHKIHMH https://m.edsoo.ru/84d1f13d
bu6nuoreka [IOK
28 r
pauK pynKumn https://m.edsoo.ru/17e3cf26
29 KonTponbnas pabora no teme bubnmoreka [JOK

"Koopnunatel 1

https://m.edso00.ru/69768400




rpadukn. DyHKImIn"

BeIpaxxeHue ¢ nepeMeHHBbIMH.

bu6nuoreka [IOK

30 3
HATCHHE BLIPDICHIL ¢ hitps:/m.edsoo.ru/f4ad2fo8
MepeMEHHBIMHU
BeIpaxxeHue ¢ nepeMeHHBbIMH.
31 3HaueHne BEIPAKEHUS C Bubmrorexa ITOK
p https://m.edsoo.ru/637eaf29
MIePEeMEHHBIMU
BripaxkeHue ¢ mepeMeHHBIMHU.
32 3HadeHne BEIPAKEHUS C Bubmaorexa ITOK
P https://m.edsoo.ru/4a51a482
MIePEeMECHHBIMU
[IpencraBneHne 3aBUCUMOCTH
33 MEXIY BEIIMUYNHAMU B BUJE Bubmaorexa ITOK
Y A https://m.edsoo.ru/b50dfb83
bopmyIbl
IIpencraBienue 3aBUCUMOCTH
34 MS)KH BeJIMUMHAMHU B BUJIE bubmorexa LOK
y A https://m.edsoo.ru/d455ec7d
(bopMmyIbI
bubmmoreka [IOK
B
33 BIHCICHNA 110 POpMYTIaM https://m.eds0o.ru/21329819
bubmmoreka [IOK
36 B
BIHCICHNA 110 POpMyIaM https://m.edsoo.ru/a19718d5
YpaBHEHUE ¢ OOHOU
37 r[ep €MEHHOH Kﬂo €Hb bubmmorexa HOK
p - 1OP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
18 CBoiicTBa ypaBHEHHI C OHOM bubmuorexa [JOK
[IEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHI C OHOM bubnmoreka [JOK
MepEeMEHHON https://m.edsoo.ru/42fc80d4
40 PaBHOCHIIBHOCTD YpaBHEHU bubnmoreka [JOK




https://m.edsoo.ru/941ec3c5

YpaBHeHUE Kak

41 MaTeMaTH4decKas MoJIelb bubmmorexa [TOK
. A https://m.edsoo.ru/bala9158
peanbHOM cUTyaluu
42 Yucno kopHel JTMHENHOTo bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/265¢6984
43 Yucno KopHen JIMHENHOTO bubnmnorexka HOK
ypaBHEHUSA https://m.edsoo.ru/7bf1a6f2
Pemenue TekCTOBBIX 3a51a4 C
44 IMOMOIIBIO JTUHEHHBIX bubmorexa HOK
m . https://m.edsoo.ru/3f47df53
ypaBHEHUM
45 JIunelinoe ypaBHEHue, bubnuoreka [JOK
coeprKalliee 3HaK MOLYJIA https://m.edsoo.ru/5e622cas
KonTponbHas padota no remam
46 "BeipakeHus ¢ nepeMeHHbIMU" bubmorexa HHOK
| p . p \ ’ https://m.edsoo.ru/0a2d19c8
JIunelinpie ypaBHEHUS
47 Cremnenb ¢ HaATYpaJIbHBIM bubnmnoreka [JOK
oKas3arejieM https://m.edsoo.ru/ececd6f0
43 CBolicTBa CTENEHHU C bubmorexa [JOK
HaTypaJbHBIM IIOKa3aTEIEM https://m.edsoo.ru/544ee370
49 CBolicTBa CTENEHNU C bubnmnorexka HOK
HaTypaJbHBIM I10Ka3aTEIEM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTEIICHH C bubmmorexa [JOK
HATypaJIbHBIM I1OKa3aTejeM https://m.edsoo.ru/d24f2eba
3amnuch yncia B ACATUUHOU
51 TMO3UIIMOHHON CUCTEME bubmorexa [TOK
= https://m.edsoo.ru/fc6f6868
CUHUCJIEHUS
52 3amnuch yncia B ACCATUUHOU bubmuorexa [{OK




HOSPIHI/IOHHOﬁ CHCTEMCE

https://m.edsoo.ru/75e¢2d600

CUHCJIEHUSI
Ongowiensl. OqHOYIEH
53 ctagnaptHoro suna. CteneHp buGnuorexa [IOK
Aap A https://m.edsoo.ru/353073de
OJTHOWIEHA
Opxnounensl. OnHoO4YIEH
54 craggapTaoro suna. Creneun buGnuorexa [IOK
Hap A hitps://m.eds00.ru/91928350
OJTHOWIIEHA
Mpmuorouieusl. MHOro4jIeH
55 craggaptHoro suna. Crenenun bubnnorexa LIOK
Aap . https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Muorouiensl. MHOroujieH
56 craggapTHoro suma. Crenens bubnnorexa LIOK
Aap sa. https://m.edsoo.ru/f089268b
MHOTOYJIEHA
57 CrnosxeHue v BBIYMTAHNE bubnmnorexka [HOK
MHOI'OYJICHOB https://m.edsoo.ru/9d200635
53 CrnoxeHue 1 BRIYUTAHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/f4564f5¢
59 Ciio)keHne ¥ BbIYUTaHUE bubmorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/2580eb67
60 YMHOKEHUE U JETIEHNE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/9¢5782fa
61 YMHOXEHUE U ICTICHNE bubmuoteka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/5848f972
& YMHOXEHUE U JejIeHre bubmuorexa [{OK
MHOTOYJIECHOB https://m.edsoo.ru/42e5476a
63 YMHOXEHUE U JeIeHre bubmmorexa [JOK

MHOTI'O4JICHOB

https://m.edsoo.ru/54de7288




64 [IpeobpazoBanme meI0rO bubnnoreka HOK
BBIPAXKEHHS B MHOIOWIEH https://m.edsoo.ru/35¢66869
65 [IpeobpazoBanme 1MEI0TO bubnmoreka [JOK
BBIPAXXEHUS B MHOTOUJIEH https://m.edsoo.ru/c6a6cdf9
66 [TpeoOpaszoBanue 1e10r0 bubnumoreka [JOK
BBIPQXEHUSI B MHOTOWICH https://m.edsoo.ru/4c886f22
67 Kopuu MHOrouseHa bubmmorexa [TOK
https://m.edsoo.ru/f1ec8044
68 Kopuu MHOrouseHa bubmorexa LHOK
https://m.edsoo.ru/d96f328f
ToxnectBo. Tox1€CTBEHHbBIE
bubmuorexa [JOK
69 npeoOpa3oBaHus
. https://m.edsoo.ru/386961a4
anredpanvyecKux BbIpAKEHUI
ToxnectBo. ToxkaecTBeHHbIE
bu6nuoreka [IOK
70 peoOpa3oBaHus
. https://m.edsoo.ru/5f80fed0
anredpanvdecKuX BhIpAKEHUIN
ToxnectBo. ToxkaecTBeHHbIE
bu6nuoreka [IOK
71 npeoOpa3oBaHus
. https://m.edsoo.ru/2c628e8f
anredpanvdeckux BhIpaKEHUI
ToxnectBo. ToxkaecTBeHHbIE
72 npeoOpa3oBaHus bubmorexa HOK
beodp . https://m.edsoo.ru/516¢60cc
anreOpanvdecKux BhIpAKEHUI
ToxxnectBo. ToXXIEeCTBEHHEBIE
bu6mmoreka [IOK
73 npeoOpa3oBaHus
. https://m.edsoo.ru/8b4509ae
anreOpanvdecKux BhIPAKEHUI
b
74 JlokazaTeabCTBO TOXK/ICCTB nomorexa HOK
https://m.edsoo.ru/2fade7af
75 KontponbHas paboTa mo temam bubmmoreka [JOK




"Crenens ¢ HaTypaJIbHBIM
nokazarenem", "MHorouiacHs!"

KBanpat cymmbl 1 kBajipat

https://m.edsoo.ru/1d3f3417

bu6nuoreka [IOK

76 Pa3HOCTH JBYX BBIpOXKCHUM https://m.edsoo.ru/6fb067fd
77 KBagpar cyMMBI HECKOIIBKHX bubnumoreka [JOK
BBIPAKCHUIN https://m.edsoo.ru/bda0e3bb
73 Ky6 cymmbI 1 Ky0 pazHOCTH bubnuoreka [JOK
JIBYX BBIpaXKCHUHI https://m.edsoo.ru/0a860ffb
79 PasnocTs KBagpaToB IBYX bubnmnorexka HOK
BBIPAYKEHU I https://m.edsoo.ru/3ca88a25
20 [Ipou3sBeneHnue pa3HOCTH U bubnuoreka [JOK
CYMMBI JIBYX BBIPaKECHUI https://m.edsoo.ru/b7¢55369
81 [IpousBeneHne pasHOCTH U bubnmnoreka [JOK
CYMMBI JIBYX BBIpaXEHUU https://m.edsoo.ru/90888a13
20 CymMma 1 pa3HOCTh KyOOB JIBYX bubmuoteka [JOK
BBIPAKCHUIN https://m.edsoo.ru/d96daf29
23 CyMMa 1 pa3HOCTh KYOOB JIBYX bubnmnoreka [JOK
BBIPA)KCHUI https://m.eds00.ru/926125000000
24 Paznoxxenre MHOrO4IeHa Ha bubmmorexa [JOK
MHOXXUTEIN https://m.edsoo.ru/22e93da2
[IpousBenenne pazHocTu
CYMMBI JIBYX BBIPQKE€HUH, bubmmoreka [JOK
85
CyMMa U pa3HOCTh KyOOB JABYX https://m.edsoo.ru/0a52deal
BBIPAKECHUIN
26 Pasnoxxenne MmHOro4eHa Ha but6mmoreka [IOK
MHOXUTEIHU https://m.edsoo.ru/9781ab25
g7 BriHecenne 0011ero MHOKUATES bubmuorexa [{OK

3a CKOOKH

https://m.edsoo.ru/ea75a23f




bu6nmoreka [IOK

88 M
CTOM TPYHIHPOBIH https://m.edsoo.ru/3a40blcb
KonrponsHas pabora o teme
89 "@opMyIIbl COKPAILIEHHOTO bubmmorexa LOK
PMY " pail https://m.edsoo.ru/07d38a8¢
YMHOXKECHHS
90 JlemnMoCTh eabIX Yuced. bubmuorexa [JOK
CBoOMCTBa OEIIUMOCTH https://m.edsoo.ru/08¢730f5
91 JlenuMocCTh LIeNbIX Yuce. bubmuotexa [HOK
CBoOHCTBa AEIIUMOCTH https://m.edsoo.ru/bad2c132
9 [IpocTsle u cocTaBHBIE YUCIA. bubnuoreka [JOK
Yéruple U HEYETHRIE YUCIIA https://m.edsoo.ru/60be55f1
93 [Ipu3Haku genuMocTy Ha 2, 4, bu6nmoreka [IOK
8,5,3,6,9,10,11 https://m.edsoo.ru/9f5ccce3
04 [Ipusnaku genumoctu Ha 2, 4, bubmmoreka [IOK
8,5,3,6,9,10, 11 https://m.eds00.ru/9007290
IIpu3Haku IeTUMMOCTH CYMMEI U
95 n pomBe egml eJIBIX qp}:cv{en budmmorexa LOK
POMSBEACHI I https:/m.eds00.ru/93a99bd9
TP PEIICHUHU 3a/1a4
HauOonpmuii oOIui 1eTuTeIb
96 A HauMeHbIIee 00IIee KpaTHOE bubmmorexa LOK
m p https://m.edsoo.ru/8a630e47
JIBYX YUCET
bu6nuoreka [IOK
7 B
? 3AHMHO HPOCTRIC HHCTa https://m.edsoo.ru/9aaef77f
08 AnroputMm EBknnpa. [lenenue c bubmmoreka [JOK
OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHEHHS LETBIX YUCEI 110 but6mmoreka [IOK
99
MOZYJIIO HaTypaJIbHOI'O YUCIIa https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas QyHkmus, eé bubnuotexa [JOK




CBOMCTBaA https://m.edsoo.ru/41aa7bb3
101 Jlunetinas GyHkms, e bubmmoteka [JOK
CBOMCTBaA https://m.edsoo.ru/4e21f9b0
102 Jluneiinas GpyHkus, e bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/e8437668
N bu6nmoreka [IOK
103 I'pacpuk muHeiHON QyHKIMM https://m.edsoo.ru/f5e53469
bubmuorexa [JOK
104 r HHOM
0 paduK TuHEHHOH QyHKIMK https://m.edsoo.ru/18ad2ac8
bu6mmoteka [IOK
1 r HHOM
05 paduk mneinol GyHKium https://m.edsoo.ru/f8195d52
N bubmuotexa [HOK
106 I'papuk muHeHHON QyHKIMH https://m.edsoo.ru/c8baSab4
B bubmmoreka [IOK
107 I'paduk pynkuun y = | X | https://m.edsoo.ru/ecff8e85
bu6nuoreka [IOK
1 r =
08 paduk pyHKimum y = | X | https://m.edsoo.ru/bb45db77
bu6nuoreka [IOK
1 r =
09 paduk pyHKimEm y = | X | https://m.edsoo.ru/da73dc7f
bu6nuorexa LIOK
11 r =
0 paduk QpyHkuumy = | X | https://m.edsoo.ru/5ac03aee
bu6nuorexa LIOK
111 K -
yCOUHO-3a/1aHHbIe BYHKIIH https://m.edsoo.ru/85edbbd4
bu6mmoreka [IOK
112 K -
YCOUHO-3aaHHbIe QYHKIMH https://m.eds00.ru/99d09b30
bu6mmoreka [IOK
11 K -
3 YCOUHO-3a/[aHHbIC (yHKIHH https://m.edsoo.ru/635cc345
114 KycouHo-3a1aHHbIe (HyHKIIUH buomorexa LIOK

https://m.edsoo.ru/7acbfc82




KonTponbnas pabora no temam

bu6nmoreka [IOK

11 n nn A
3 Aemmocts”, luteiras https://m.eds00.ru/59839575
byakus"
116 VYpaBHeHUE ¢ AByMs bubnmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHue ¢ 1ByMsi bubnmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
118 I'padux TMHEHHOTO ypaBHEHHUS bubnuoreka [JOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/f531d258
119 I'paduk nuHeitHOTO ypaBHEHUS bubmuotexa [HOK
C IBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/052a49¢ec
120 Cucrembl TMHENHBIX YpaBHEHUN bubnmnorexka HOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 CucremMpl TMHEVHBIX YpaBHEHUN bubmuoreka [JOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/aca95fag
I'paduueckuilt MeTo1 peicHus
122 CII/;)C’I(“I;MBI JIMHEVHBIX . ABHEHUU brbmmorexa LTOK
yp https://m.edsoo.ru/led426df
C IByMsI IEPEMEHHBIMU
I'paduueckuii MmeTon permieHus
123 CIEC’?;MBI JIMHEVHBIX p ABHEHUI brbmmorexa [TOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemenue cucrem JIMHEHHBIX
aBHEHUH ¢ IByMS
124 ?; €MEHHBIMU 13210 oM bubmorexa HOK
P g https://m.edsoo.ru/a8e82568
MOJCTAaHOBKU U METOJIOM
CJIOKEHUS
125 Pemenue cucrem JIMHEHHBIX bubmuorexa [{OK

YpPaBHEHUU C IBYMsI

https://m.edsoo.ru/bb15461c




MepEMEHHBIMU METOJIOM
II0JICTAHOBKH ¥ METOJIOM
CII0KEHMUS

Pemenne cucrem TUHESHHBIX
YpPaBHEHUU C IBYMsI

126 MEPEMEHHBIMU METOJIOM Bubmaorexa ITOK
https://m.edsoo.ru/fb0df920

MIOJICTAHOBKU U METOA0OM
CIIOKEHHUS
Cucrema 1ByX JIMHEMHBIX

127 yYpaBHEHUH C ABYMsI bubnuoreka [JOK
IIEPEMEHHBIMU KaK MOJENb https://m.edsoo.ru/fcd17b39
peanbHON CUTYalluH
KonrtponbHas paborta no reme

128 "CucTeMBI IMHENHBIX bubnmnorexka [HOK
ypaBHeHMi"/ Beepoccuiickas https://m.edsoo.ru/9c548408
poBepoyHas paboTa
WroroBas koHTpoJsibHas paboTa

129 / Beepoccuiickas mpoBepouHast
pabota
[ToBTOpeHune u 060061IEeHNE.
Pemrenne cucreM TuHENHBIX
YPaBHEHUU C ABYMsI bubmmoreka [JOK

130
IIEPEMEHHBIMU METOIOM https://m.edsoo.ru/e04bbe00
MIOJICTAHOBKU ¥ METOZIOM
CIIOKEHHUS
[ToBTOpenue u 06061IeHNE.

131 Crenens ¢ HaTypalIbHBIM bubnrotexa LHOK

https://m.edsoo.ru/c333abcb

IIOKa3aTesleM

132 [ToBTOpEeHME M 00OOIIEHNE. but6mmoreka [IOK




OaHOWIEHBl U MHOTOYJICHBI.
ToX1eCTBEHHBIE
peoOpa3oBaHUs
aredpanvyeckux BhIPAKEHUI

[ToBTOpEeHME M 00OOIICHNE.

https://m.edsoo.ru/9632cb84

bu6nmoreka [IOK

133 PopMy 16l COKPAIIEHHOTO ! https://m.eds00.ru/e7992533
YMHOXKEHUS

134 [ToBTOpeHue u 06001IEeHNE. | bubmuotexa [HOK
Koopaunats! u rpaduxy. https://m.edsoo.ru/4dc4df36
[ToBTOpenue u o0oOIIEHHE.

135 Jluneiinas QyHKuus u e 1 bubnuoreia LOK

. https://m.edsoo.ru/d7eebfOa
CBOHCTBa
[ToBTOpenue u o0oOIIEHHE.

136 Pemenune cucrem MMHEHHBIX | bubmmorexa [JOK
YPaBHEHUU C IBYMsI https://m.edsoo.ru/1¢5342f4
MIePEeMEHHBIMU
[ToBTOpenue u o6oOIIEHHE.

137 Pemenune cucrem TMHEHHBIX | bubmmorexa [JOK
YPaBHEHUH C ABYMs https://m.edsoo.ru/ac20936a
MIePEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 137

[NPOT'PAMME




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 YuclioBele HEpAaBEHCTBA 1 bubmorexa OK
P https://m.edsoo.ru/05b2f91
. bubnuorexa [IOK
2 CBolicTBa YHMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afeQ
. bubmuoreka [IOK
3 CBolicTBa YMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa HOK
P https://m.edsoo.ru/79al8eb2
5 HepaBeHCTBO ¢ epeMeHHOI. | bubmuoreka [IOK
Crtporue u HeCTporue HepaBeHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaseHcTBO ¢ nepeMeHHOM. | bubmmnoreka HOK
Crporue u HeCTpOrue HepaBeHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHre ¥ YMHOKEHHE YHCITOBBIX
7 HepaBeHCTB. OlleHUBaHUE 3HAUCHUS 1 bubmmorexa HOK
P e https://m.edsoo.ru/a04ef86a
BBIPOKCHHUS
CnoxxeHre 1 YMHOKEHHE YHCITOBBIX
8 HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1 bubmmorexa [IOK
p -t https://m.edsoo.ru/1c0a2bsd
BBIPOKCHHS
[lonsiTHE O pelIeHnH HEPaBEHCTBA C
9 OJIHOM mepeMeHHOM. MHOKeCTBO 1 bubmorexa HOK
8 vp ] https://m.edsoo.ru/aa638704
pelieHnii HepaBeHCTBA
10 [ToHsiTHE O pelIeHNN HEPABEHCTBA C 1 bubnmoreka [JOK




OJIHOM mepeMeHHO. MHOXKEeCTBO
peLIeHUI HEPABEHCTBA

https://m.edsoo.ru/4df1faa0

PaBHOCHIIBHBIE HEPABEHCTBA. bubmmoreka [JOK
11
HepaBencrtBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 4 bIE IPOMEKYTKHU buomorexa LIOK
AICTOBBIE HPOMEKYT https://m.eds00.ru/80735150
JInHEeHOEe HEPABEHCTBO C OJHOMN
13 MEPEMEHHOMN E MHOKECTBO :ro bubmorexa LIOK
pEMEH https://m.eds00.ru/f0262587
pelieHui
Pemenue nuHEHBIX HEPABEHCTB C bubanorexa [JOK
14 . .
OZTHOU IEPEMEHHOM https://m.edsoo.ru/3ceb586b
Pemenue muHEMHBIX HEPABEHCTB C bubnnorexa [JOK
15 . .
OZIHOM TIEPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemenue nuHEMHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOM NEPEMEHHOU https://m.edsoo.ru/59248dbe
Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
17 . .
OJHOH IIEPEMEHHOMN https://m.edsoo.ru/a0eba498
13 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/98bf65¢c2
Pemienue TeKCTOBBIX 3a/1a4 €
19 IMOMOIIBIO JIMHEWHBIX H: ABEHCTB C bubnmorexa LOK
OMOTHRIO bIX Hep https://m.edso0.ru/93d78c5b
OJIHOM TIEpEMEHHOM
20 KonTponbhas pabota no teme bubmuorexa [IOK
"Hepasencrsa" https://m.edsoo.ru/a90aff13
bubnunorexa LIOK
21 K
BAZIPATHBIC KOPHH https://m.edsoo.ru/4112736f
” Apudmerrnaeckuii KBaapaTHBIN bubnmoreka [JOK

KOpPEHb U €ro CBOMCTBA

https://m.edso00.ru/1970379¢




Apudmernaeckuii KBaJapaTHbII

bub6nmoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[lonsATHE PPALIMOHATIBHOTO YUCIIA.
24 JeicTBus ¢ uppanoHaIbHBIMU bubmorexa HOK
ppatt https://m.edsoo.ru/cdOcd78c
YUCIaMHU
)5 CaolicTBa I€MCTBHI C bubnuorexa [{OK
HppaiOHaAIIbHEIMU YHUCIIaMA https://m.edsoo.ru/ca58bc78
26 CBoiicTBa IEMCTBHI C bubnuoreka [{OK
HPppaLOHAIbHBIMYA YU CIaMU https://m.edsoo.ru/acb64581
7 CBOMCTBa JEUCTBUH C bubnunoreka LIOK
AppalMOHAILHBIMA YUCIIAMU https://m.edsoo.ru/bc7f36a8
28 CpaBHeHME UppaMOHAIBHBIX YHCEI bubmorexa LIOK
P ppatt https://m.edsoo.ru/7b26d3b0
29 CpaBHeHME UppaMOHAIBHBIX YHCEI brbmmorexa [IOK
p ppall https://m.edsoo.ru/c5bd43e0
MHOX€ECTBO 1€HCTBUTENBHBIX
30 yucen. [IpeacraBnenus o brbmmorexa [TOK
- Hpe https://m.edsoo.ru/51f76b1d
PaCHIMPEHHSIX YMCIOBBIX MHOKECTB
JonycTuMele 3HaUeHUS
31 [IEPEMEHHBIX B BBIPAXKCHUSAX, bubmuoreka [JOK
coJiepKalux apupMeTHIecKue https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JonmycTuMeble 3HaUeHUS
0 IIEPEMEHHBIX B BBIPAKECHUSX, bu6muoreka [JOK
coJiepKalix apupMeTHIecKue https://m.edsoo.ru/c1f762ee
KBaJpaTHbIE KOPHU
13 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs bubnmoreka [JOK

BBIPAYKEHHUI, COJIEPIKALIUX

https://m.edsoo.ru/16765140




apudmeTnyecKkue KBaapaTHbIe
KOpHH

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIpXXEHUI, COIepKaIIUX

bubnunoreka LIOK

34 aprupMETHIECKHUE KBAPATHBIC https://m.edsoo.ru/cdd27cb8
KOpHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

35 BBIPAXKECHUI, COAEPIKALLUX bubmmoreka [JOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/57be760d
KOpHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

36 BBIPXKECHHH, COJEPIKAIIUX bubnunoreka LIOK
aprupMETHIECKHUE KBAPATHBIC https://m.edsoo.ru/e39412ea
KOpHU

37 KonTponbHas padota no teme bubmmnoreka HOK
"KBanpaTHslii KOpeHb" https://m.edsoo.ru/9483f887

bubnunorexa LIOK

38 Keazpartioe yparHeriie https://m.edsoo.ru/531910b
®opMyita KOpHEH KBAaJPATHOIO

39 ypaBHeHus. KonnuecTso bubmuoreka [IOK
JIEWCTBUTEIBHBIX KOPHEU https://m.edso0.ru/02455db5
KBaJIpaTHOT'O YpaBHEHUS
®opMyita KOpHEH KBagPaTHOIO

40 ypaBHeHus. KonnuecTBo bubmuorexa [IOK
JIEWCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOT'O YpaBHEHUS
®dopmysa KOpHEN KBaJpaTHOTO BuGmiorexa LIOK

41 ypaBHeHus. KonnuecTtso

JEWCTBUTEIbHBIX KOPHEU

https://m.edsoo.ru/1c76389f




KBaaApaTHOI'O YpaBHCHUA

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

bubnunorexa LIOK

42
JICHCTBUTEIbHBIX KOPHEH https://m.edsoo.ru/5fe60585
KBaJpPaTHOI'O YpPAaBHEHUS
bubnunorexa LIOK
43 Teopema Bue
Opema Bretd https://m.edsoo.ru/4c7c44b5
bub. OK
44 Teopema Buera nommorexa I
https://m.edsoo.ru/a76e9038
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM
45 paBHeHI/ISIM WM K KBaIpaTHBIM bubmorexa LIOK
yp P https://m.edsoo.ru/4fb6bbc1
YpaBHEHUSIM
VYpaBHEHMsI, CBOAUMBIE K TMHEWHBIM
46 ABHEHUSIM WM K KBAJIPATHBIM brbmmorexa [TOK
P P https://m.edsoo.ru/3af662c6
YPaBHEHUSAM
47 KBanpaTtHoe ypaBHeHue c bubmuoreka [IOK
rapaMeTpom https://m.edsoo.ru/8a55ect0
43 Pemenne kBagpaTHBIX YpaBHEHMI € bubmuoreka [IOK
rmapamMeTpamu https://m.edsoo.ru/105b6317
49 Pemrenne kBagpaTHBIX YPaBHEHUH C bubmuoreka [JOK
rnapamMeTpamu https://m.edsoo.ru/47da856a
50 Pemenue kBaapaTHBIX ypaBHEHUI, bubmuorexa [IOK
CoJiepKalluX 3HaK MOZYJIs https://m.edsoo.ru/3f000b93
51 Pemenne kBaapaTHBIX ypaBHEHUI], bubmuoreka [JOK
CoJZIeprKaIllMX 3HAK MOIYIIA https://m.edsoo.ru/51525b4b
57 YpaBHeHHE KaK MaTEMAaTHYeCKast bubnuotexa [JOK
MOJIEJIb PEATBHOM CUTYallUU https://m.edsoo.ru/20a5fe85
53 Permrenue TeEKCTOBBIX 3a7a4 C but6mmoreka [IOK




MTOMOMUIBIO KBaJIPAaTHBIX YpaBHEHUHN

KonrponsHas pabora o teme

https://m.edsoo.ru/9f3d34e0
bubnunorexa LIOK

>4 "KBanparusie ypaBHeHUs" https://m.edsoo.ru/4eeabf05

55 PannonansHbie BhIpaXxeHus buGnuorexa [IOK

https://m.edsoo.ru/e7b471bc

56 ToxnecTBeHHBIE TPeoOpa3zoBaHU bubmmoreka [JOK
palMOHAIBHBIX BEIPAKECHUN https://m.edsoo.ru/76eca410

57 ToxxmecTBeHHBIC TPEOOPa30BAHMS bubnnorexa [JOK
paLMOHAIBHBIX BEIPAKECHUN https://m.edsoo.ru/4f03b9c¢1

53 ToxnaecTBeHHbIE TPpeoOpa3zoBaHU bubmmoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/14361971

59 ToxnecTBeHHBIE TPeoOpa3oBaHU bubanorexa [JOK
palMOHAIBHBIX BBIPAKECHUI https://m.edso0.ru/28163198
Anrebpanyeckast JpoOb.

60 JlonycTuMble 3HAYEHUS bubmuoreka [IOK
MIEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4alcc260
paIlMOHAIBHBIX BRIPAKEHUSIX
Anrebpanyeckast JpoOb.

61 JlonmycTruMble 3HaYEHUs bubnuoreka [{OK
MepEMEHHBIX B IPOOHO- https://m.edsoo.ru/4ede5c94
paIrMoOHAIBHBIX BRIPAKEHHSIX
Anrebpanueckas 1po0b.

2 JlonmycTuMBble 3HaYEHUS bubmuoreka [{OK
MEPEMEHHBIX B JPOOHO- https://m.eds00.ru/65188{61
paIMoOHAIBHBIX BRIPAKECHHSIX

63 OCHOBHOE CBOMCTBO bub6mmorexa [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/753cb03c

64 OCHOBHOE CBOWCTBO but6mmoreka [IOK




anredpandecKkou 1poodu

Ci1o)eHre U BEIYUTAaHUE

https://m.edsoo.ru/9bed7fd1
bubnunorexa LIOK

65
anredpandecKux apooei https://m.edsoo.ru/44d36¢f1
66 Clio)KeHHe ¥ BBIYUTAHUE bubnuorexa [JOK
anredpanvdecKkux apooeit https://m.edsoo.ru/852a7f59
67 YMHOKEHHUE U JACICHUE bubnuorexa [JOK
anreOpandecKux apooei https://m.edso0o.ru/8664f031
68 YMHOXEHHUE U JeICHNE bubnuorexa [{OK
anredpandecKux apooei https://m.edsoo.ru/5f478ca4
69 YMHOKEHUE U JICTICHUE bubnuoreka [{OK
anredpanvdecKux apooeit https://m.edsoo.ru/79aaddfc
70 Bossenenue anredpandeckoit gpoou bubmmoreka [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTponbHas pabota no teme
71 " IlpoGHO-palioHaTbHBIC bubmmorera [OK
PODHOpA! https://m.edso0.ru/29a864b8
BBIPKEHUS
72 JIpoOHO-palnoHaNbHble YpaBHEHUS bubmorexa HOK
https://m.eds00.ru/988d8b72
Pemenue npoOHO-paliiOHaNbHBIX
. bubmuorexa [IOK
73 YpPaBHEHUM, CBOJSIINXCS K
. https://m.edsoo.ru/20ce2887
JTUHEHHBIM ypaBHEHUSIM
Pemenue npoOGHO-paninoHaTBHBIX
. bubmuoreka [JOK
74 YPaBHEHUH, CBOISAIINXCS K
N https://m.edsoo.ru/2{91¢093
JUHEHHBIM ypaBHECHUSAM
Pemenne npoOHO-paiOHATBHBIX
. bubmuorexa [JOK
75 ypaBHEHUH, CBOSIIHUXCS K
. https://m.edsoo.ru/beafd17c
JTUHENHBIM ypaBHEHUSM
76 Pemenne npoOHO-paOHATBHBIX bubmmoreka [JOK




YpaBHEHUM, CBOJSIIMNXCS K
KBaJPAaTHBIM YPABHEHUSIM

Pemenue npoOHO-paninoHaIbHBIX

https://m.edsoo.ru/246¢4982

77 ABHEHUU, CBOISIINXCS K Bubmorexa LIOK
yp ’ S https://m.edsoo.ru/daff5e22
KBaJIpaTHbIM YPaBHEHUSAM
Pemenne npo0OHO-paliMOHAILHBIX
78 aBHeHHﬁpCBOﬂﬂfHHXCﬂ K Bubmorexa HOK
M ’ https://m.edso00.ru/927f8fc6
KBaJpAaTHBIM YPABHEHUSIM
Pemtenue npoOHO-paliioOHaIbHBIX
79 aBHeHMﬁpMeTo (I))M 3aMEHBI Bubmorexa HOK
P . A https://m.edsoo.ru/67a4063e
MepeMEeHHOMN
Pemenue npoOHO-paninoHaIbHBIX
80 aBHEHUI METOIOM 3aMEHEI Bubmorexa HOK
P . A https://m.edsoo.ru/1d27e354
nepeMeHHON
Pemenue npoOHO-palinOHAIBHBIX
81 aBHeHI/IﬁpMeTo (F))M 3aMEHBI Bubmorexka HOK
P . A https://m.edsoo.ru/002cf04c
MepEMEHHOMN
Pemenue npoOHO-paliiOHaNbHBIX
82 aBHEHHUU METOJOM 3aMEHBI Bubmoreka HOK
P . a https://m.edsoo.ru/f7cd7e78
MepeMEHHOMN
Pemrenue TeKCTOBBIX 3a7a4 C
83 IIOMOIIBIO IPOOHO-PAIIHOHAIFHBIX Brbmorexa IJOK
. P P https://m.edsoo.ru/0e786da3
ypaBHEHUM
Pemrenue TeKCTOBBIX 3a7a4 C
84 IIOMOIIBIO IPOOHO-PAIIHOHAIBHBIX Bubmiorexa IIOK
. Vllp pall https://m.edsoo.ru/262e4aft7
ypaBHEHUM
85 Perienne TeKkCTOBBIX 33134 C bubnunoreka LIOK

MTOMOIIBIO APOOHO-PAITMOHATEHBIX

https://m.edsoo.ru/6d100a76




ypaBHEHUM

Pemienue TEKCTOBBIX 3a/1a4 C

86 MTOMOIUIBIO APOOHO-PALIMOHATIBHBIX bubmmorexa LIOK
HIPIO APOBHO AN https://m.eds00.ru/62d9258c
ypaBHEHHI
Pemenue TekcTOBBIX 3a/1a4 €
87 MOMOIIBIO APOOHO-PALMOHATBHBIX bubmmorexa [IOK
. P P https://m.edsoo.ru/c8ae2716
ypaBHEHU
Pemenue TekCTOBBIX 3a51a4 C
88 MTOMOUIBIO APOOHO-PALMOHATIBHBIX bubmmorexa [IOK
m UIIp pan https://m.edso0o.ru/4006b32c
ypaBHEHU
29 I'paduueckas naTEpHIpETALIAS bubanorexa [JOK
YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KonTponbhas padota no teme
90 " IlpoGHO-palioHaIbHBIC bubmorexa HOK
P p" t https://m.edsoo.ru/1aad97be
ypaBHEHUs
01 OO6nacth ornpesesieHust © MHOXECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHUU https://m.edsoo.ru/72d8d178
9 OO6nacTh onpeneaeHusl © MHOKECTBO bubnmnorexa [JOK
3Ha4eHUH PYHKLIUU https://m.edso0.ru/7930bc78
bu6nunorexa LIOK
93 CriocoOsI 3a1aHus KIAH
A (bynxu https://m.edsoo.ru/648634ec
bubnunorexa LIOK
94 r
padpuK pyHKuIn https://m.edsoo.ru/bc183968
Urenue cBOMCTB (QyHKIINU TIO €€
95 rpaduxy. [Ilpumeps! rpadpukon bubmuorexa [IOK
GyHKIUH, OTpaXkalounX peajbHble https://m.edsoo.ru/5a3c0b26
MIPOLIECCHI
96 D yHKIMHU, ONUCHIBAIOLIUE MTPAMYIO bubmmoreka [JOK




¥ 00paTHYIO MPOMOPIIMOHATBHBIC
3aBUCUMOCTH, UX IpaduKu

OYHKIMH, OTIUCHIBAIOLIHIE MIPSMYIO

https://m.edsoo.ru/7d59a787

bubnunoreka LIOK

7 0
? H ODpATHYIO MPOTOPIHOHATEHRIC https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, UX I'pauKu
DOyHKINHT, OMHUCHIBAIOIINE IPSIMYIO
98 u ?61 aTHYIO IIPOIIO I/IOHaJIIIjHI)I}e] bubmotexa [OK
PATHYIO HpOTIopH https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, X IpapuKu
bubnunoreka LIOK
99 (0)) =x2 u eé i
YHKLUA Y = X2 11 €€ CBOMCTBA https://m.edsoo.ru/a88a94b3
bubnunoreka LIOK
100 (6)) =x2 u eé I
YHKIWMA y = X2 1 €€ CBOMCTRA https://m.edsoo.ru/75c41a0a
bubnunoreka LIOK
101 (6)) =x3 é 7
0 YHKIHA Y = X5 1 ¢¢ cBoucTRa https://m.eds0o.ru/228¢3831
bu6nunorexa LIOK
102 (6)) = 8 7
0 YHKIWS Y =K/X 1 €€ CBOHCTBA https://m.edso0o.ru/2d0b876¢
bu6nunorexa LIOK
1 o _ . o
03 YHKIMA y =K/X 1 €€ CBOHCTBa https://m.eds00.ru/70159503
bu6nunorexa LIOK
104 (6)) = é 7|
0 YHKIHA Y =VX U ¢ cBouCTBa https://m.eds00.ru/16220999
105 KonTponbhas pabota no teme bubmuoreka [JOK
"®yHkuun" https://m.edsoo.ru/77c6ef63
bubnunorexa LIOK
106 C
TCTCHE ¢ MEIRIM HokasaTerieM https://m.edsoo.ru/6¢8839%¢a
107 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
IIOKa3aTeiaeM https://m.edsoo.ru/bd6e2elc
108 CBOMCTBaA CTEIECHU C LEIbIM bubnuotexa [JOK

IIOKa3aTcjIcM

https://m.edsoo.ru/ceac927f




CBoiicTBa CTEIEHU C LIEIBIM

bub6nmoreka [IOK

109
MOKa3aTeleM https://m.edsoo.ru/54faad53
IIpeoOpa3oBanue BEIpaKEHUH,
110 cop € >II<)a UX CTeneHI;I C LIEJIBIM buGnuorexa [IOK
AepRatt H https://m.edsoo.ru/53d921e6
IoKa3arejieM
[IpeoGpa3oBaHue BhIPAKECHMUIA,
111 cop e >II<)a 1.4 CTeHeHII)/I C LEJIBIM buGnuorexa [IOK
Aeprattt H hitps://m.eds00.ru/46fbf966
IoKa3arejieM
IIpeoOpa3oBaHue BEIPAKEHHMIA,
112 cop e )Ea UX CTeHeHII)/I C LIEJIBIM bubnuorexa [IOK
Aeprrartt H hitps://m.edsoo.ru/f5e6081b
IOKa3aTejIEM
bubmuoreka [IOK
113 Cra"mapTHBIA BUII YHACIIA
Aap A https://m.edsoo.ru/6a9ab72b
bubmmoteka IIOK
114 Cra"mapTHBIA BUI YHACIIA
Aap A https://m.edsoo.ru/3121ecfe
115 JleficTBUA ¢ YMCIIaMH, 3aNTMCAHHBIMU bubnnorexa [JOK
B CTaHJIapPTHOM BHJE https://m.edsoo.ru/b0c28e40
116 JleficTBUSA ¢ yncIaMu, 3alMMCaHHBIMU bubnuoreka [{OK
B CTAaHJApPTHOM BHUJE https://m.edsoo.ru/73¢d08d3
PasMepsl 00BEKTOB OKPYIKAIOIIETO
117 MHpa pJ'II/ITeJ'ILHOCTB np}(/) €CCOB B bubmmorexa TIOK
pa, 4 pont https://m.edsoo.ru/9c11128a
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
118 MHpa pJIHTeJIBHOCTB np}(]) €CCOB B bubnmorexa LOK
pa, 1 pott hitps://m.eds00.ru/3b40070d
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
P by R bubmuorexa [{OK
119 MUPA, JJTUTEIBHOCTh MPOIIECCOB B

OKpYIKaroIieM MHpe

https://m.edsoo.ru/357b102d




bubnmoreka [IOK

120 €JICHUE C OCTaTKO
Alenetine ¢ ocTaTkoM https://m.eds00.ru/680dd020
121 CpaBHEeHUS LIENIBIX YHUCET 110 bubmuoreka [JOK
MOZYJII0 HaTypajabHOI'O Yuciia https://m.edsoo.ru/35e68128
122 CpaBHEHHS LEIBIX YUCET 110 bubnunorexa LIOK
MOZYJIIO HaTypaJabHOI'O YHciia https://m.edsoo.ru/56¢3d6a8
123 CBolicTBa CpaBHEHHI IO MOTYJIIO buomorexa LIOK
P ol https:/m.eds00.ru/052fb520
bubnuoreka [IOK
124 0):10)7 7
BOUCTBA CPABHCHUM 1O MOIYITO https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI U ITPOU3BENEHNUS 110 Bbu6motreka [JOK
JaHHOMY MOJIYJIIIO https://m.edsoo.ru/bb297bac
KonTponbHas padota no temam
126 "Crentean", "Jlemumocts'"/ bu6mmoreka IIOK
Bceepocculickas nmpoBepoyHast https://m.edsoo.ru/f0589d9%e
pabota
Hrorosas koHTpoJsIbHAs paboTa /
127 Bcepoccuiickas nmpoBepouHas bubamorexa LOK
P POBEP https://m.edsoo.ru/lela2a62
paborta
[ToBTOpeHUE u 06001ICHNE.
Pemrenre nTMHENHBIX HEPABEHCTB €
128 OJIHOU MEPEMEHHON U CUCTEM bubmrorexa LIOK
A N P . https://m.edsoo.ru/04aa7dfb
JIMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN
[ToBTOpeHmEe u 060OIIEHNE.
Pemrenne nMHENHBIX HEPABEHCTB C
. . bubmuoreka [{OK
129 OZHOW TIEPEMEHHOU B CUCTEM

JINHEMHBIX HEPABEHCTB C OJHOM
MepEeMEHHON

https://m.edsoo.ru/8b5316ec




[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TPeoOpa3oBaHUs

130 BBIPKCHHH, COACPKAIINX 1 bubmorexa OK
p » CONCPRatll https://m.edsoo.ru/8cbe4cfe
apudmeTnuecKkre KBapaTHbIE
KOpHU
[ToBTOpEeHME 1 000OIICHNE.
131 Pemrenne kBagpaTHbIX YpaBHEHHM. | bubnuorexa [IOK
Pemenne TeKCTOBBIX 3a4a4 C https://m.eds0o.1ru/8316894¢
MTOMOIIIBIO KBaIPATHBIX YpaBHEHUMN
132 [ToBTOpEeHME K 0000IIEHNE. | bubanorexa [JOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpenue u o0oOIIEHHE.
133 ToxxnecTBeHHBIE Pe0OPa30BaAHUS 1 bubmorexa OK
A beodp . https://m.edsoo.ru/d87c1b96
paIMoOHaTIBHBIX BRIPAKEHUN
[ToBTOpeHue u 060061IEeHNE.
Pemenue npoOHO-paliiOHaNbHBIX
aBHCHHI, CBOJISIINXCS K
134 iiHeﬁHHM WK K KBaApaTHBIM 1 bubmmorexa HOK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsIM. PellieHne TeKCTOBBIX
3a/1a4 ¢ TOMOIIbIO APOOHO-
paIMOHAaTIBHBIX YPAaBHEHHIMA
[ToBTOpenue u o6o0IIEHHE.
135 Pemienne TekCcTOBBIX 3a1a4 1 bubmorexa HOK
A https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpeHue u 06061IEeHNE. 1 bu6muoreka [JOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl

Oynxkius. CBoicTBa QyHKIMIA: HYIH
(GyHKINH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA KIIHH,
IIPOMEKYTKH BO3 ag)T};I;H;I u 1 buomiorexa LIOK

P 7 P .. https://m.edsoo.ru/d90f2e4e
yObIBaHUS (QYHKIIMH, YETHBIE U
He4y€THbIe PYHKIMU, HAanOOobIIee U
HaMMEHbIIIee 3HAYCHUsT PYHKIIUU
Oynkius. CoiicTBa QyHKIMIA: HYIH
(GYHKINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA KIIMH,
IIPOMEXYTKH BO3 a(ch};I;Hﬂ u 1 bubmmorexa LIOK

p yr p . https://m.edsoo.ru/b3732c65
yObIBaHUs (QYHKIUU, YETHBIE U
He4ETHbIE PYHKIIMU, HAanOOoJIbLIEe U
HauMeHbIIee 3HaYeHUs] PYHKIIUU
[Toctpoenue rpapukoB GpyHKIHIA ¢ | bubmuorexa [IOK
MTOMOIIIBIO TPe0Opa3OBaHUN https://m.edsoo.ru/97eaec2e
[Toctpoenue rpadukoB GpyHKIUN C | bu6muoreka [JOK
MTOMOIIIBIO TTPe0Opa3oBaHU https://m.edsoo.ru/ea04324c
KBanpatnsiit Tpéxunen. Kopuau 1 bubmuoreka [IOK
KBaJPaTHOTO TPEXUIIEHA https://m.edso0o.ru/71798cd2
Paznosxenue kBagpaTHOTO TpEXUICHA | bubmmoreka [JOK

Ha JIMHEHHBIC MHOXKUTEIN

https://m.edsoo.ru/de57a4e0




Pa3noxxeHue kBaJipaTHOTO TpEXUICHA

bub6nmoreka [IOK

7
HA JINHENHBIE MHOXKUTEIU https://m.edsoo.ru/0b248ca2
g KBanpatuunas ¢pyHkius u eé bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/6215f410
9 [Tapaboia, KOOPAMHATHI BEPIITHHBI bubnmnoreka HOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBagpaTHIHON bubanorexa [JOK
byHKINN https://m.edsoo.ru/1 1f6adfa
1 [Toctpoenue rpaduka KBaApaTHIHON bubmmoreka [JOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpadrka KBaApaTUIHON bubnnorexa [JOK
byHKIIIN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaApaTUIHOMN
13 (GyHKIMU B 3aBUCUMOCTH OT €€ bubmmorexa LIOK
YHKI https://m.edsoo.ru/2a984bdc
K03 (HULIIEHTOB
[Tonoxenue rpaprka KBagpaTUYHON
14 ¢byHKIMU B SaI];I/I(CI:)I/IMOCTI/I OI')r eé bubamorexa LOK
YHKI https://m.edsoo.ru/101baa55
KO3 PHUIIHEHTOB
Hcnons3oBaHne CBONWCTB
15 KBaJpaTUYHON QyHKIIMH 1151 brbmmorexa [TOK
AP YHIHHI A https://m.edsoo.ru/15¢522bb
pelieHus 3aiay
Hcnons3oBanne CBOWCTB
16 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
ad YHIGHA A https://m.edsoo.ru/bef7b49f
perieHus 3ana4y
Hcnonb3oBanue CBOKCTB
17 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
AP YHKIHH A https://m.edsoo.ru/4ce8ctfOd
peuieHus 3anaqy
18 CreneHHbie QYHKITUU C bubnmoreka [JOK




HaTypaJbHBIMH MOKA3aTEISIMH, UX
rpaduKu U CBOICTBA

CrenenHble QYHKIUU C

https://m.edsoo.ru/92821150

bubnunoreka LIOK

19 e
HATYPATILHRIMH HOKASATCIVIMI, HX https://m.edsoo.ru/dc16d347
rpaduKu 1 CBOMCTBA
CreneHnbie KIUU C
20 HAT aJIbHI)I(I?IiHHOKa?.aTeJISIMI/I 170.4 buomorexa LIOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu 1 CBOMCTBA
CreneHnbie KIUU C
21 HaT aJIbeI(I\)iIiHH:KaBaTGJISIMI/I ux bubmmorexa LOK
P . ’ https://m.edsoo.ru/e35ab595
rpaduKy U CBOICTBA
” I'paduku pynkuumii: y = Vx, y= WX, bubnnorexa [JOK
y= | X | https://m.edsoo.ru/845c3cd8
3 I'paduku Gpyskmmit: y =\x , y =*Vx , bubnmnoreka [HOK
y=|x| https://m.edsoo.ru/4ddd9180
24 Ipadukn Gyskmmit: y = Vx , y =3x bubmuoreka [IOK
y=|x| https://m.edsoo.ru/c711bddf
)5 KonrponsHas pabota no reme bubmuoreka [IOK
"OyHKIMN" https://m.edsoo.ru/4eacc9bs
[TonsiTHE O peleHNH HEPABEHCTBA C
26 OJIHOM 1e eieHHoﬁ MHp(»KeCTBo bubmmoreia LIOK
A vp ' https://m.edsoo.ru/cfb115b6
pelieHni HepaBeHCTBA
7 KBanpaTHble HepaBeHCTBA C OJTHOU bub6mmorexa [IOK
MepEMEHHON https://m.edsoo.ru/bf85efbf
)% KBanpaTHble HEpaBEHCTBA C OJJHOU bubmuorexa [IOK
MepEMEHHON https://m.edsoo.ru/36721ec3
79 Pemenne HepaBeHCTB rpaduuecKUM bu6muoreka [IOK

MCTOAOM U MCTOJJOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067¢e




Pemenne HepaBeHCTB rpaduuecKuM

bub6nmoreka [IOK

30
METOAOM U METOAOM HHTEPBAJIOB https://m.edsoo.ru/060b1779
31 HepaseHnctBa, coaeprxamue 3HaK bubmmoreka [JOK
MOy https://m.edsoo.ru/7782d1d2
0 HepaseHnctBa, coneprkamue 3HaK bubnuoreka [JOK
MOIYJIA https://m.edsoo.ru/f13cebca
13 Cucrembl HEpaBEHCTB C OAHOU bubanorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OAHOU bubmmoreka [JOK
MepeMEeHHON https://m.edsoo.ru/d72b241f
Pemenne TekcTOBBIX 3a7a4 ¢
35 IIOMOUIbIO HEPABEHCTB, CUCTEM bubmmorexa LIOK
p ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemrenne TekcTOBBIX 3a7a4 €
36 MTOMOLUIbIO0 HEPABEHCTB, CUCTEM bubmmorexa LIOK
m p ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepaBeHCTBO ¢ AByMSI IEPEMEHHBIMHU.
37 Pe]fleHI/Ie HE aBeHZTBa c pB M bubmmorexa [TOK
p JBY https://m.edsoo.ru/a555d73b
MepEMEHHBIMU
I'paduueckuilt MeToI peicHusS
38 CIEC’I(“I;M HEPaBEHCTB cp ByMsI Bubmmorexa [IOK
P Y https://m.edsoo.ru/28bab74d
MepeMEHHbIMU
39 CucreMbl HEpAaBEHCTB C JIBYMsI bubnuotexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonrtponsHas pabora no teme bubmuorexa [IOK
"KBagparHsle HepaBeHCTBA" https://m.edsoo.ru/4244257d
b K
41 bukBanpaTHbie ypaBHEHUs nomotexa O

https://m.edsoo.ru/ba8b4827




[Ipumepsl npUMEHEHU METOA0B
PaBHOCHIILHBIX TIPEOOpa3OBaHUM,

42 3aMEeHbI IEPEMEHHOM, TpaduIecKoro bubamorexa LIOK
p 1P oo https:/m.edsoo.ru/8cc6335
METO/a MPU PELICHUN ypaBHEHUH 3-i
u 4-ii crenenen
[Ipumepsl NpUMEHEHU METOI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuUM,
43 3aMeHBI IEPEMEHHOM, TpadUIecKoro bubmmorexa LIOK
p 1P oo https://m.edsoo.ru/d3127b99
METO/a MPH PELICHUN ypaBHEHUH 3-i
u 4-ii crenenei
ITpumepb! npuMeHEHUI METO10B
PaBHOCHUJIBHBIX IIPe0Opa3oBaHul,
44 3aMeHBI IEPEMEHHOM, TpapuIecKoro bubmmorexa LIOK
p 1P s https://m.edsoo.ru/e06bdafc
METO/a MPH PEIICHUN ypaBHEHUH 3-i
u 4-i1 crenexnen
45 Pemenue 1po6HO-paliMoOHaIbHBIX bubmuoreka [IOK
YPAaBHEHUW U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue 1po6HO-paliMOHaTBHBIX bubmmnoreka HOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/e633{f10
A7 Pemenue npoOHO-paliiOHaNbHBIX bubnmnoreka [HOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9b27174d
43 Pemenue 1po6HO-paiMoHaIBHBIX bubmuoreka [IOK
YpPaBHEHU U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pewrenue cucreM ypaBHEHUN ¢ ABYMsI bubmuoreka [JOK
49
IIEpEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cucreM ypaBHEHUH ¢ ABYMsI bubnunorexa LIOK
IEpEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenue npocrenmux cucrem bubmmoreka [JOK




HEJIMHEHHBIX YPAaBHEHUU C IBYMsI

https://m.edsoo.ru/c06799ac

MepeMEHHBIMU
Pemenue npocreimux cucrem
52 HEJIMHENHBIX YPaBHEHUU C ABYMS buGnuorexa [IOK
M y https://m.edsoo.ru/d9e8af79
MepeMEHHBIMHU
Pemenne npocrenmmx cucrem
53 HEJIMHENHBIX YPAaBHEHUI C IBYMS buGnuorexa [IOK
P y hitps://m.eds0o.ru/a0409350
epeMEHHBIMHU
Pemenne npocrenmmx cucrem
54 HEJIMHENHBIX YPaBHEHUN C ABYMS bubnuorexa [IOK
P Y https://m.eds0o.ru/7910b721
MepeMEHHBIMU
I'paduueckuii MeToa pereHus
55 CHCTEMBI HEJIMHENHBIX YPaBHEHUI C bubnuorexa [IOK
yp https://m.edsoo.ru/68e900a3
JBYMSI TIEPEMEHHBIMHU
I'paduueckuilt MeTo1 peicHus
56 CII/:C”I(“I;MH HenI/IHeﬁHLI)l: aBHEHUH C bubnmorexa OK
yp https://m.edsoo.ru/b3113be3
JBYMSI IEPEMEHHBIMU
Cucrema IByX HEJIMHEHHBIX
57 aBHEHHUU C ABYMs IIEpEMEHHBIMU bubnmorexa OK
P Y . p https://m.edsoo.ru/74a77¢73
KaK MOJIeJIb peallbHOM CUTyaluu
CucreMa IByX HEJTMHEWHBIX
58 aBHEHUI C ABYMS [IEPEMEHHBIMU bubnmorexa LOK
P yMA TIep hitps://m.edsoo.ru/30731862
KaK MOJICNIb PEaTbHOM CUTYaIluu
CucreMa IByX HEJTMHEWHBIX
59 aBHEHUH C ABYMSI IIEPEMEHHBIMA bubnnorexa [IOK
yp JIBYM . p https://m.edsoo.ru/8a6d5954
KaK MOJIENIb PEaTbHOM CUTYaIluu
60 Cucrema IByX HEJIMHEHMHBIX bubnmoreka [JOK

YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

https://m.edsoo.ru/ce8950b3




KakK MOJCJIb peaanofl CUTyallun

Cucrema HETMHENHBIX YPaBHEHUH ¢

bubnunorexa LIOK

61
rnapaMmeTpom https://m.edsoo.ru/dbd6342b
2 Cucrema HEIMHEWMHBIX YPABHEHUM C bubnmnoreka HOK
ImapaMeTpoM https://m.edsoo.ru/60ebb1{3
63 CucreMa HeIMHEHHBIX YPABHEHUH C bubnmnoreka HOK
rnapaMmeTpom https://m.edsoo.ru/40bd4935
64 [Ipocreiine HepaBeHCTBA C IBYMS bubmmoreka [JOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbnas padota no teme
" bubnuoreka [IOK
65 VYpaBHEHMsI, HEpaBEHCTBA U UX
" https://m.edsoo.ru/3fca3696
CUCTEMBI
[TonsiTre yucnoBoit
bu6nunorexa LIOK
66 nocienosarenbHocTu. Koneunsie n
https://m.edsoo.ru/d5¢2560d
OECKOHEYHBIE TI0CTIEI0BATEIbHOCTH
OrpaHnueHHas OCIEA0BATEIbHOCTb.
bubmmoteka IIOK
67 MoOHOTOHHO BO3pacTaromas
https://m.edsoo.ru/74049546
(yObIBaro1Ias) MOCIEI0BATENBHOCTh
Crnioco0sl 3a1anus
63 MOCJIEIOBATEIILHOCTH: ONTUCATEIIbHBIMN, bub6mmorexa [IOK
TaOJIMYHBIH, C TOMOLIBIO (POPMYJIBL N- https://m.edsoo.ru/027a3fa4
ro YieHa, pEeKYppPEHTHBIN
69 Apudmernueckas U reoMeTpuyecKas bubmuoreka [JOK
Iporpeccuu https://m.edsoo.ru/ad57c055
70 Apudmernueckas U reoMeTpudecKas bubmuorexa [IOK
porpeccuu https://m.edso00.ru/8017f902
71 CaoiicTBa 4eHOB apuMETHICCKON U bu6muoreka [IOK

T€OMETPUYECKON ITPOrPECCUI

https://m.edsoo.ru/fb577805




CBoiicTBa 4IeHOB apU(PMETHIECKON U

bub6nmoreka [IOK

72
r€OMETPUYECKON MPOrPECCUi https://m.edsoo.ru/c79443ad
@opMyIibl N-ro 4jeHa
73 apru(METHIECKON U TEOMETPUICCKOM bubmorexa HOK
P . P https://m.edsoo.ru/b0l1a67a2
rporpeccuit
@opMyIIbI N-I0 YJIeHa
74 apu(METHIECKON U TE€OMETPUIECKOI bubmorexa [IOK
P N P https://m.edsoo.ru/77dee84a
porpeccuit
@opMyIIbI N-IO YjIeHa
75 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [IOK
P o R https://m.edsoo.ru/c72ef6bf
porpeccui
@opMyIibl CyMMBI IEPBBIX N YJIEHOB
76 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [IOK
P . P https://m.eds00.1ru/9492847
Mporpeccui
@opMyIbl CyMMBI IEPBBIX N YJIEHOB
7 a HF:I)I\Z/eTHqZCKoﬁ 51 FI;OMCT NYECKOU brbmmorexa [TOK
P . p https://m.edsoo.ru/e4c9ad63
MpOrpeccui
@opMyJIbl CYMMBI MTEPBBIX N YWICHOB
78 a I/II:IJI\ZIGTI/I‘{Z;\LOﬁ 51 rre)OMeT UYECKOU brbmmorexa [TOK
P . p https://m.edsoo.ru/a594233e
Mporpeccui
79 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bubnmoreka [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/38f5c6d2
20 3aaun Ha MPOLIEHTHI, OAHKOBCKHE bubnmnoreka [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/64f7¢085
31 3aaun Ha MPOLIEHTHI, OAHKOBCKUE bubnuotexa [JOK
BKJIAJbl 1 KPEAUTEI https://m.edsoo.ru/c4a9eb67
2 3ajaun Ha MPOIICHTHI, AHKOBCKHUE bubnunoreka LIOK

BKJIaJbl U KPCAUTHI

https://m.edsoo.ru/e3f6d855




3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE

bub6nmoreka [IOK

83
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/b19754bd
24 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bubnunorexa LIOK
BKJIAJIbI U KPEAUTHI https://m.edsoo.ru/bcf88abf
25 3a/1aun Ha MPOLIEHTHI, OAHKOBCKUE bubnmnoreka HOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBnenue o CXOIUMOCTH
IIOCJIEJOBATEIILHOCTH, O
86 CYMMUPOBaHUH OCCKOHECYHO bubnnorexa [IOK
Y P . . https://m.edsoo.ru/d5895ad1
yOBIBAIOIIEH reOMEeTPUICCKON
MIPOTpeECCUu
[IpencraBneHue o CXOAUMOCTH
IIOCJIEJOBATEIILHOCTH, O
87 CYMMUPOBaHUH OECKOHEYHO bubnuorexa [IOK
YMMHD . . https://m.edsoo.ru/133bae23
yOBIBaIOIIEH T€OMETPUIECKOM
MPOTPECCUU
88 MeToa MaTeMaTHYSCKOM HH 15471 bubnuorexa [IOK
A VIR https://m.edsoo.ru/feb21fdd
89 MeToa MaTeMaTHUYSCKOM MH 15471 bubmorexa HOK
A AYKH https://m.edsoo.ru/a0dcf477
KonTponbnas pabora no teme
90 "YpCI0BRIC ITOCIEIOBATEILHOCTH 1 bubmmorexa TIOK
nocel https://m.edsoo.ru/9e0dd430
MPOTPECCUH
o1 Kopens n-ii crenenu. CoiicTBa bubmuorexa [IOK
KOpHSI N-i CTeNEHN https://m.edsoo.ru/6e5aSaf5
9 Kopensb n-ii crenenu. CoiicTBa bu6muoreka [JOK
KOpHS N-U CTENIEHU https://m.edso00.ru/b32c69{2
93 Kopens n-ii crenenn. CoiicTBa bubnuotexa [JOK




KOpHSI N-i CTeNIEeHU

Crenenb ¢ palliOHATbHBIM

https://m.edsoo.ru/0aa0c138
bubnunorexa LIOK

94 . "
MoKa3aTelieM U €€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenenb ¢ palliOHAIbHBIM bubnmnoreka HOK
IIOKa3arelieM U €€ CBOMCTBa https://m.edsoo.ru/4882d830
96 Crenenb ¢ pallMOHATIbHBIM bubnmnoreka HOK
OKa3aTeyieEM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxnecTBeHHBIE TPeoOpa3oBaHUs
97 BBEIPAYKECHUH, COAEPKAIUX KOPEHD N-H bubmorexa HOK
P » COACPHal p https://m.edsoo.ru/ebad7498
CTEIICHU
ToxnecTBeHHBIE MPeoOpa3oBaHUS
98 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmorexa HOK
p ’ p p https://m.edsoo.ru/ca7892bc
CTEIEHHU
ToxaecTBeHHbIE TPeoOpa3zoBaHU
99 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmmorexa LHOK
P » COACPHaIll p https://m.edsoo.ru/bdf8871d
CTEIEHU
ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
100 BBIpa)KEHUM, COJIEPIKAINX CTEIIEHD C bubmmorexa LHOK
P ’ P https://m.edsoo.ru/b13a49e9
palMOHANIBHBIM ITOKa3aTeIeM
ToxnecTBeHHBIE ITPe0OPaA3OBAHUS
101 BBIpA)KEHUU, COJIE IZKaIHiX CTEIeHb C bubmorexa HOK
P » CONCP https://m.edsoo.ru/al18095d9
palMOHANIBHBIM ITOKa3aTeleM
KontponbHas paboTa mo teme
102 "CreneHb ¢ palliOHAJILHBIM bubmorexa HOK
p " https://m.edsoo.ru/2a2ba4d9
oKa3aTelIleEM
[ToBTOpenue u 06o0menue. Ynucna u
bubnunorexa LIOK
103 BBIYHMCIICHHS (3aMTUCh, CPAaBHEHUE,

JNIEUCTBYUS C NEUCTBUTEILHLEIMA

https://m.edsoo.ru/07eea449




qucjiaMu, 4YucCJjioBas HpﬂMafI)

[ToBropenue u o6o0menue. Yucna u
BBIYMCIICHUS (3aIUCh, CPABHECHUE,

bubnunorexa LIOK

104
JNEUCTBYUS C JEUCTBUTEILHLEIMUA https://m.edsoo.ru/69d23450
YHClIaMU, YHCIIOBas MpsiMast)
[ToBropenue u o6o0menue. Yucna u
105 BBIUHCIICHUS (IIPOLIEHTHI, OTHOIIEHHUS bubmmorexa LIOK
pot ’ ’ https://m.edsoo.ru/facf7¢03
MIPOTIOPITUH )
[ToBropenue u o6o0menue. Yncna u
106 BBIUHCIICHUS (ITPOLIEHTHI, OTHOIIEHHUS bubmmorexa LIOK
pot ’ ’ https://m.edsoo.ru/5d2df02d
IIPOIIOPLIHN)
[ToBTOpenue u 06obmenue. Yncna u
107 BBIUMCIIEHUS (pEIlleHuEe 3a7a4 U3 bubmmorexa LIOK
. p A https://m.edsoo.ru/dadlae58
peasIbHOM JKU3HM)
IToBTopenue u o6o0menue. Yucna u
108 BBILII/ICECHI/I}I (petenue 3amay u3 brbmmorexa [TOK
. p a https://m.edsoo.ru/efa0e730
peabHOM JKU3HH)
[ToBTOpenue u 06061menHue. Yucna u
bu6mmoreka IIOK
109 BBIUUCIICHUS (OKpYTJIEHUE,

MpUOIIKEeHNE, OLIEHKA)

https://m.edsoo.ru/5fd671b7

110

[ToBTOpeHue u 06061IEeHNE.
TexcToBble 3aaun (pernieHue
TEKCTOBBIX 3aJ1ad apU(PMETHIESCKIM U
anredpanvdeckuM crnocodamMm)

but6mmorekxa [IOK
https://m.edsoo.ru/a527aa4b

111

[ToBTOpenue u 06061IEeHNE.
TexkcToBbIe 3a1aun (perieHne
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM U
anredpandecKuM Croco0aMmn)

bubnunorexa LIOK
https://m.edsoo.ru/75¢20ae0




112

113

114

115

116

117

118

[ToBTOpEeHME M 00OOIICHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 3aj1a4 apU(PMETUICCKUM U
anreOpandecknuM Crioco0ammu)

[ToBTOpEeHME U 000OIICHNE.
TekcToBbIe 3a7a4uu (pelICHHE
TEKCTOBBIX 33]1a4 apUPMETHICCKUM U
anredpanvyeckuM crnoco0amu)

[ToBTOpEeHME M 00OOIICHNE.
TekcToBbIe 3a7aun (peIICHHE
TEKCTOBBIX 33J1a4 apU(PMETHUCSCKUM U
anredpanvyeckuM croco0amn)

[ToBTOpEeHME 1 0000IIEHNE.
TexcToBble 3aauu (perieHue
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM U
anredpanvdeckuM crnocodamMm)

[ToBTOpeHue u 060061IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue aredOpanyecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKA3aTeNIeM )

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBaHue anredOpanyecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKA3aTeNIeM )

[ToBTOpenue u o0o0IIEHHE.

AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux

bub6nmoreka [IOK
https://m.edsoo.ru/f027¢68f

bu6nmoreka [IOK
https://m.edsoo.ru/a734595b

bubnuoreka [{OK
https://m.edsoo.ru/513c76d2

bu6mmoreka IIOK
https://m.edsoo.ru/8fa2d2fb

bu6mmoreka IIOK
https://m.edsoo.ru/9336bac?2

but6mmorekxa [IOK
https://m.edsoo.ru/f6ab4fe5

but6mmoreka [IOK
https://m.edsoo.ru/b310ff9b
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120

121

BBIPOKCHUH, COJIEPIKAIIUX CTEIICHD C
LIEJIBIM TTOKa3aTesIeM )

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXXEHUI, CoIepKaIuX
apudmeTHueCcKuil KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAYKEHHI, COJIEpKALNX
apuMeTHIeCKUi KBaIpaTHBII
KOPEHb)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKECHUH, COAEPIKALNX
apruMeTUYECKUIN KBaIpaTHBIN
KOPEHb)

bub6nmoreka [IOK
https://m.edsoo.ru/adb80ce?

bubnuoreka [IOK
https://m.edsoo.ru/9a58e0a9

bu6nunorexa LIOK
https://m.edsoo.ru/253694c0
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123

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-
palMOHALHBIX BBIPAXKCHUI)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
panMOHABHBIX BBIPAKCHUI)

bubnunorexa LIOK
https://m.edsoo.ru/7b3e4818

bubnunorexa LIOK
https://m.edsoo.ru/40178693

124

[ToBTOpenue u o6oOIIEHHE.

bubnunoreka LIOK
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126

127

128

AnreOpanueckue BBIPaKESHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palOHaIbHBIX BBIPAXKEHUI)

[ToBTOpEeHME M 000OIICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMOHATIBHBIX BBIPAKECHUH )

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanyecKue BhIpaKCHUS
(pa3noxeHrue MHOTOYICHA Ha
MHOYHUTEJIH, B TOM YHUCIIC C
HCIOJIb30BaHUEM (hOPMYIT
COKPAIIEHHOI'0 YMHOXEHMSI)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXeHUs
(pa3noxxeHue MHOTOUYJIEHA Ha
MHOXHUTEIN, B TOM YHCJIC C
WCIIOIb30BaHuEM (popMyit
COKPAIIEHHOT'O0 YMHOXEHHSI)

[ToBTOpenue u o6o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(paznoxeHne MHOTOUWICHA Ha
MHOXHUTEIN, B TOM YHCJIIC C
WCIIONh30BaHueM (hopmyit
COKpAIIEHHOT'O YMHOKEHHSI)

https://m.edso0o.ru/9df99942

bub6nmoreka [IOK
https://m.edsoo.ru/16908ac9

bubnuoreka [{OK
https://m.edsoo.ru/b48b9936

bu6nmorexa LIOK
https://m.edsoo.ru/5d8634a7

bubnunorexa LIOK
https://m.edsoo.ru/701612f

129

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(MoneTupoBaHUE C MOMOIIBIO
(hopMys peaTbHBIX MPOIECCOB U

bubnunorexa LIOK
https://m.edsoo.ru/ae955f99




SIBJICHUH)

130 @yHKIMH (IOCTPOEHUE, CBOMCTBA | Bu6mumoteka [JOK
M3YYEHHBIX (DYHKITHIN) https://m.edsoo.ru/02a630e0
ITosTOpenue n 06061eHE. DYHKIIMN

131 (nmoct IZ)GHI/Ie CBOP'IC’II:I]-[Sa u3 egzmlj( 1 bubmmorexa [TOK

p . yi https://m.edsoo.ru/5ca24756
yHKLHiH)
IToBTOpenue u 00061IeHne. PYHKIIUU
132 (nmoct I())eHI/Ie CBOfIC’Il:]]-;a u3 e}}IIEBI];I( 1 bubmrorexa LIOK
P . ’ ya https://m.edsoo.ru/601abaca
yHKLHiH)
IToBTOpenue u 00061eHne. PyHKIIUU
133 ( a(bI/II:leCKOG emellile aBH};I;I{I/ILIIZ u 1 bubmmorexa [IOK
P p yp https://m.edsoo.ru/laee55da
UX CHCTEM)
IToBTOpenue u 06061eHEe. DYHKIIUMN
134 ( a(pnpqecxoe emellilf/le aBH};}IfII/III;I " 1 bubamorexa LOK
P p yp https://m.edsoo.ru/147cbdaf
HX CHCTEM)
bu6mmoreka IIOK

135 HroroBas koHTpoNbHas paboTa 1 hitps://m.cdsoo.rw/f2692060
IToBTOpenue u 00001eHne. PyHKIMN

136 (Mo leI/I OBaHME eaH;II)HI)IX o 1 bubmorexa HOK

AeHp p https://m.edsoo.ru/a0a0aded
MIPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCIEHUS
11 BbinonHATe, coueTas yCTHbIE M NHCbMEHHbIE NPHUEMBI, apu(pMETHUYECKHE
’ JEUCTBUS C pallUOHAIbHBIMU YU CIAMU
HaxonuTh 3HaueHHsI YHMCIOBBIX BBIPAKEHUH, MPUMEHSTH pPa3sHOOOpa3HbIE
1.2 CcrocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHUU JAPOOHBIX BBIPAKCHHH,
coJepKanmx 0OBIKHOBEHHBIE U JECATUIHBIE IPO0H
[lepexoauth OT omHOW (OPMBI 3aIMCH YHCET K JIPyroil (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OCCKOHEUHYIO IECATUIHYIO JPOOb)
1.4 CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyriaTh yncia
BBINONHATP NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAQUYEHUM YHCIIOBBIX BBIPAXKEHHI. BBINOIHATH NEUCTBUS CO CTENEHSIMU C
HaTypaJIbHbIMU I10OKa3aTeNsIMU
17 [IpuMeHATh  NpU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHHWE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
Pemarb nmpakTHKO-OPHUEHTUPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHEM
13 BEJIMYMH, IPONOPLUUOHATIEHOCTHIO BEJIMYMH, MPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIBTAThl PELICHUS 337ad C y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX O0BEKTOB
2 Anrebpanyeckue BbIpaXeHHs
1 Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTh
’ e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuasa
29 Haxonuth 3HaueHHss OyKBEHHBIX BBIPDOKEHUM MpPH 3aJaHHBIX 3HAUYEHUAX
' [IEPEMEHHBIX
)3 BemonHsaTe  npeoOpa3oBaHMs  LENOrO  BBIPAXKEHUS B MHOTOWIEH
' MPUBEICHNEM NTOJIOOHBIX CIIaraeMbIX, pAaCKpPhITHEM CKOOOK
24 BBINONHATE YyMHOXEHHE OJHOYJIEHA HAa MHOTOYIEH M MHOTOWIEHa Ha
’ MHOT'OYJIEH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBbI M KBaJipaTa pa3HOCTH
OcylecTBISITh pa3joK€HHEe MHOTOUYIEHOB Ha MHOXHUTENIHW C IOMOIIbIO
2.5 BbIHECEHHS 3a CKOOKHM OOIIEro MHOXKHUTEINS, TPYIIUPOBKH CJIaraeMbiXx,
npuMeHeHHs (GOopMYIT COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensiTh mpeoOpa3zoBaHKsl MHOTOUYJIEHOB JUISl pEIICHUs Pa3InYHbIX 3a7a4




U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKU

Hcnonp30BaTh CBOMCTBAa CTEMEHEW € HATypaJIbHBIMHU IMOKa3aTEIsIMUA ISt

27 npeoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHSs IpaBUIIa
3.1 nepexojia OT MCXOJHOTO YpaBHEHHUSI K paBHOCWIbBHOMY emy. [IpoBepsTsb,
SIBJISICTCS JIU YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckue METObI IPU PEUICHUH JIMHEWHBIX YpaBHEHUH U
’ WX CHCTEM
13 [TonGupate npuMepbl Map 4YHCEN, SBISIOIIUXCS pPEUICHHEM JHMHEWHOTO
’ YPaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPIAWHATHOM IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHHS C
34 IBYMsI TIGPEMEHHBIMH, TIONB3YSICh TpaduKOM, WPHBOIUTH MPUMEPHI
pelIeHUs] ypaBHEHHS
35 Pemars cructembl ABYX JIMHEHWHBIX YpPaBHEHUH C JIByMSl NEPEMEHHBIMHU, B
’ TOM YHCIIE TpapUIECKH
CocraBiaATh W pewiaTh JUHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHMHBIX
3.6 YpPaBHEHUN IO YCIIOBUIO 337auyd, UHTEPIPETHUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKIINN
H300paxaTh Ha KOOPIMHATHOW TMPSMOH TOUYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM ~ KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aIHUCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha AIreOPanIecKOM SI3bIKE
4.2 OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJAUHATaM
4.3 CrtpouTs rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk QyHKINU y = [X|
OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumats rpaguueckuii cnocoO mpeacTaBieHUs W aHaiu3a WHGOpMaLuUHy,
4.6 U3BJIEKATh W WHTEPIPETUPOBaTh HH(OpPMALMIO U3 TpapUKOB peaTbHbIX
MPOLECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NPoBePSIeMOro .
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yabTara
1 UYucna v BBIYUCICHUS

1.1

Hcmonp30BaTh HadalbHEIC MNpEaACTaBJICHUA O MHOXCECTBC HeﬁCTBHTeHLHBIX




qyucen Ui CPAaBHEHMs, OKPYIJIGHUS M BBIUMCICHUH, HU300pakaTh
JICUCTBUTENbHBIC YKCIIa TOYKAMHU Ha KOOPAUHATHOW MPSIMOi

1.2

[TpumeHsATh TOHATHE ApU(PMETHUYECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOpPHH, HCHOJB3ysd NpU HEOOXOAMMOCTH KaJIBKYIATOP,
BBINOJIHATh MPEOOpa3OBaHMsI BBIPAKCHUH, COAEPIKAIIMX KBaJpaTHbIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN

1.3

Hcnonp30Bath 3aMucH OONBIIMX U MAJIbIX YHCEN C MOMOIIBIO TECITHYHBIX
npobeii u creneneit yucia 10

AnreGpanyeckue BbIpaKeHHs

2.1

22

23

[IpuMeHATh TMOHATHE CTENEHH C IEJIbIM [O0Ka3aTeeM, BBINOIHATh
npeoOpa30BaHUsl BRIPAXKEHUHN, COJIepKAIINX CTENEHHU C IEJIbIM MOKa3aTeaeM

BBINONHATE TOKIECTBEHHBIE MTPEOOPa30BaHUs PAllMOHAIBHBIX BBIPAKCHHIM
Ha OCHOBE MpaBWI ACWCTBUH HAJ MHOTOWICHAMH M alrcOpamdcCKUMH
JIPOOsIMU

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHUTCIIN

24

[TpumensTh IpeoOpa3oBaHusl BBIPAKEHUHN JUIsl PELEHUS Pa3IMYHbIX 3ajad
13 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH

ypaBHeHI/IH 1 HCPpAaBCHCTBA

3.1

Pemate nuHEHbIE, KBaJpaTHBIE YPABHEHUS U PALMOHAJIBHBIC YPABHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

33

34

[TpoBOIUTH MPOCTEHIIINE UCCIICOBAHUS YPABHCHUI U CHCTEM YPaBHEHUH, B
TOM YHCJI€ C MPUMEHEHUEM TpaprUecKuX MpeaCcTaBIeHUN (YyCTaHABIMBATS,
HMECT JIM YPAaBHCHHUC HJIM CHCTCMaA ypaBHeHI/Iﬁ peuiCHus, €CJIN UMECT, TO
CKOJIBKO, U TIpOYee)

[TepexoauTh OT CIOBECHON (OPMYJIHMPOBKM 3a1aud K e€ anredpandeckoit
MOJZCIIA C IIOMOIIBIO COCTABJICHHUS YPABHEHUs WIM CHUCTEMBl YPaBHEHHUH,
MHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/Jaud IOJyYECHHBIN
pe3yibTaT

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLIEHKH,
peuiarb JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U HUX CUCTEMBI,
JaBaTh Tpa@UUecKyl0 WIUTIOCTPAIMI0 MHOXECTBA PEIIEHUN HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB

OyHKIMU

4.1

[Tonumath U UCNIONB30BATh (PYHKIIMOHAIbHBIE TIOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAuU€HUs), ONpPENeNsITh 3Haue€Hue QYHKIHH [0
3HAYEHUIO apTryMEHTa, ONPeENsATh CBOWCTBA (PYHKINU O €€ TpaduKy

4.2

Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIMA BHJIA:
y=k/x




kix

, Yy =x3, y = X% y = [x|, onucbIBaTh CBOHCTBAa YMCIOBOH (YHKIHMU TO €&

rpaduky
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NPoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 Yucna v BEIYHCICHUS
1.1 CpaBHUBATH U yIOPSAI0UYNUBATH PALIMOHATIBHBIC U UPPAITIOHAIIbHBIC YHCIIA
BeimonHAT  apudMeTHYECKUE JEHCTBHS C PallMOHAIBHBIMH YHCIIAMH,
1.2 coyeras YCTHbIE W IHMCbMEHHbIC MPUEMBI, BBIINOJHATh BBIUMCICHUS C
HMppanyoHaJIbHbIMU YUCIIAMHU
13 HaxonuTe 3HaueHHs cCTENEHEW C LENbIMU IIOKA3aTeIIMU U KOPHEH,
' BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN
14 OKpyrnaTh JIEUCTBUTEIIbHBIC YHCIIA, BBIMOJHATh NPUKUAKY pe3yiabTara
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEPABEHCTBA
21 Pemate nuHelHbIE M KBaJgpaTHbIC YpaBHEHUS, YPaBHEHUS, CBOMISIIMECS K
' HUM, IPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHS
Pemate cuctembl IBYX JMHEWHBIX YPAaBHEHHWH C JIByMs NEPEMEHHBIMH U
2.2 CHUCTEMBI JBYX YypaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBJISETCS
JIMHEHHBIM
Pemarh TekcTOBBIE 3amaud anreOpanyecKUM CIIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS] YPaBHEHUs WJIM CHUCTEMBl JBYX YpPaBHEHUU C JByMs
epeMEHHBIMHU
[IpoBoUTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUH, B
24 TOM 4HCIE C NpPUMEHEHUEM TpadUyecKUX MpPeICTaBICHUN (Hampumep,
’ yCTaHaBIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMa YPABHEHUM pEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HEpPaBEHCTBA, KBAJpaTHBHICE HEPABEHCTBA, M300pa)kaTh
2.5 pelIeHNEe HEPaBEHCTB HAa YKCIOBOM NPsIMOM, 3amUChIBATh PEIICHHE C
MOMOIIBI0 CHMBOJIOB
Pemate cucTeMbl JIMHEHHBIX HEPaBEHCTB, CHUCTEMBI HEPABEHCTB,
26 BKJTFOYAIONIME KBAJPATHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
' HEPaBEHCTB Ha YHCJIIOBOW MPSIMOMW, 3aMUChIBATh PEIICHHUE C ITOMOIIBIO
CHMBOJIOB
2.7 Hcrnonb30BaTh HEPABEHCTBA [IPY PEIICHUH PA3JIMYHBIX 3a/1a4




OyHKIUU

PacriosHaBath (yHKIMM M3y4EHHBIX BHUIOB. [lOKa3pIBaTh CXEMATHYECKH
pacroyio’)keHre Ha KOOPAMHATHOM IIOCKOCTH TpaduKoB (PYHKIMI BHIA:

3.1 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHM OT 3HAUYCHUI
K03 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DyHKIIUI
30 [Toka3piBaTh CXEMATHUYECKH DPACIOJIOXKCHHE HA KOOPAMHATHON TUIOCKOCTH
' rpadukoB QpyHKuui Buga y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (QYHKIIUI
13 CrtpouTh 1 M300pakaTh CXEMaTHUECKU TpapUKU KBaJIPATHUHBIX (YHKIIUH,
’ OIKCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIHI 110 UX TpaduKam
34 Pacnio3naBaTh KBaipaTHUHYIO QYHKITUIO IO GOPMYJIE, PUBOAUTH MPUMEPHI
' KBAJIPATHYHBIX (DYHKIIUHN U3 pearbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas ¥ reOMETpUIECKast IPOrpeccuu
41 PacniosHaBaTh apu(METHUYECKYI0O M TEOMETPUYECKYIO IPOTPECCHH TPH
' pasHBIX CIIOCO0ax 3aJaHusl
BBIMONHATE  BBIYUCICHUS C HWCHOJB30BaHUEM (POpPMYNI n-rO  4ieHa
4.2 apu@MeTHUYeCKOil M TEeOMETPUYECKOM MpOorpeccui, CyMMbl NEPBBIX N
YJICHOB
43 W300pakaTh 4JICHBI MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPIWHATHOM
' IUTOCKOCTH
Pemate 3amaun, CBS3aHHBIC C YHCIOBBIMHU ITOCIIECAOBATEILHOCTSIMH, B TOM
4.4 YHCIe 33aJaud M3 PeabHOM JKM3HU (C HCIIOJIb30BAaHHEM KaJIbKYJISATOPA,

U (PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIC, IEPEXO OT 0HOU (hopMbI 3anucu apodeit
1.1 K apyrou. IlonsaTue panunoHanbHOro 4ucia, 3aluch, CPaBHEHUE, YIIOPSIOYUBAHHE
palOHaIbHBIX YUCEI
12 Apudmerndecknue IeHCTBUSA € pallMOHATIBHBIMM 4YMCIaMu. PemieHue 3amad u3
’ peabHOM MPAKTHKH HA YaCTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: ONpeAe]eHHe, Ipeodpa3oBaHue
’ BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThI, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOM B BHUJE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHHE 3aa4 U3 PEaJIbHON IPAKTUKH
s [IpuMeHeHNnEe NPU3HAKOB AEIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATypaJbHbIX
' yucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas MpONOpPLUOHATIbHOCTH
2 AnrebpanuecKue BRIPAKCHHS
1 IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumele
’ 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHIE (HOpMYyIIBL
' Beorumcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIpQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 Opnounenbl n MHorowieHbl. CreneHbp MHorowieHa. CrokeHue, BbIYUTAHUE,
' YMHOKEHHE MHOTOUJICHOB
’6 @opMybl COKpAIIEHHOTO YMHOXEHMSI: KBagpaT CYMMBl M KBaJgpaT Pa3HOCTH.
’ Popmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa IpeoOpa3oBaHMUs  ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHU
39 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
’ YPaBHEHHS, PELLICHUE JIMHENHBIX YPABHEHUM
13 CocTaBineHrue ypaBHEHMH MO YCJIOBHUIO 3aJayd. PeleHne TEeKCTOBBIX 3a1ad C
) HIOMOILLIO YPaBHEHUI
34 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JIMHEWHBIX YPaBHEHUH C IBYMs NEpEMEHHBIMU. Perienue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHus TEKCTOBBIX 3a/4ad C

MOMOUIbIO CUCTEM YPaBHEHUN




Koopaunats! u rpadpuku. OyHKmm

4.1 Koopaunara Touku Ha mpsiMoi
49 Hucnossle NPOMEXKYTKH. PaccTossHue Mexzay IByMs TOYKAaMH KOOPAMHATHOMN
' pAMOI
43 [IpsmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGciycca U OpANHATA TOYKU
' Ha KOOPJAUHATHOM IIIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpa@UKOB peabHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINU y = [X|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPABHEHUH H CUCTEM JIMHEHHBIX YPaBHCHHM
8 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Uucna v BBIYUCICHUS
11 KBanpartuslii kopenb u3 uucna. [lonsatue o0 UpPpaLUMOHATBLHOM YHUCIIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudmMeTHyecKUX KBaJpaTHBIX KOPHEW © UX MpPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YHUCIIOBBIX BBIPAKEHUN U BBIYUCICHUAM. JleficTBUTENbHBIC
yucia
1.3 Crenens c 11e7IbIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3alKCh Ynuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHslil TpEXUiieH, pa3aoKEHUE KBAPAaTHOTO TPEXUIEHA HA MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoit 1podu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux Ipooei
24 PanmonanbHble BEIpayKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOrO ypaBHeHHus. Teopema
' Buera
32 Pemienue ypaBHeHUM, CBOASAIMIMXCS K JIMHEMHBIM U KBaAPATHBIM
33 [Ipocreiimume qpoOHO-pallOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JByMs IEPEMEHHBIMH H CUCTEM
34 JIMHENHBIX YpaBHEHUH C JBYMs IepeMeHHbIMU. [Ipumepsl pelieHuss Cuctem
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBseHCTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEpABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonarue ¢ynxkuuu. O6IACTh ONpPENEIEHUS] U MHOKECTBO 3HAYCHMH (QYHKIUH.
’ Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMU 1O €€ rpaduKy
43 [Tpumeps! rpadukoB PyHKITUH, OTpAXKAIOMIUX PeabHbIE TPOIECChI
44 OyHKIMM, ONHUCHIBAIOIIME NPSIMYHO UM O0OpaTHYI  IpONOPLMOHAIbHbIE
’ 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x7 y = x?
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KNIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHUA
1 Hucna u BBIYUCICHUS
11 PanyonanbHbple 4Kcia, MPpAlMOHANbHBIE 4YKCIa, KOHEYHble U OECKOHEYHbIE
’ JecATUYHbIE Jpodu
MHOX€eCTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHBIE
12 JecSITUUHbIe JIpoOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEXIY MHOMXECTBOM
' NEHUCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMol. CpaBHEHHE AEMCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C JCUCTBUTEIHLHBIMHU YUCIIAMU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKaloOIEro MHpa,
14 JUTNTENILHOCTh TIPOLIECCOB B OKpysKatomeM wmupe. [IpubmmkéHHoe 3HaueHue
’ BEJIMYUHBI, TOYHOCTh NpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
PE3YJITaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON TEPEMEHHON
22 JInneliHoe ypaBHeHue. Pellienne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHHUW TPETbEH U 4YETBEPTOM
’ CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenne npoOGHO-paliOHaNIbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk




2.8

Pemrenne cucreM ABYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU

Pemenue cucrteM AByX ypaBHEHUM, OTHO U3 KOTOPBIX JUHEWHOE, & IPYroe — BTOPOM

2.9
CTENEHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemennie TeKCTOBBIX 33729 areOpandecKuM crmocooom

2.12 UucnoBbie HEPABEHCTBA M UX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN

2.15 KBagparusle HepaBeHCTBA

516 I'padmueckas wuHTepHpeTalsi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMSA
' epEMEHHBIMU
3 OyHKIMH

31 KBagparuunas ¢ynkius, e€ rpaduk u coiicta. [lapaGona, KOOpIMHATEI BEPIIMHBI

napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku QyHkimit y=k/x, y = x° 1 UX CBOWCTBa

34 I'paduku PpyHKuMi , 1 UX CBOWCTBA
4 YucnoBble OCIE10BATEIBHOCTH

41 Omnpenenenre u CrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3anaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmynoit u hopMyIoit n-ro uaeHa

40 Apudmernaeckas nporpeccusi. Dopmyisl n-ro wieHa apupMETHIECKON IPOTPECcCHi,
' CYMMBI MEPBBIX 71 YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIibl n-ro YjeHa T€OMETPUUYECKON MpOrpeccuy,
' CYMMBI NIEPBBIX /1 YICHOB

44 N300pakeHne 1wieHOB apupMETHIECKON 1 T€OMETPUUECKOI Mporpeccuii ToukaMu Ha
’ KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U DKCIIOHEHIMAIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOI'0 00111ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUAMU: MHOXECTBO, IOJMHOXECTBO, OlEepalun
HaJ MHOKECTBAMM; YMEHHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOMKECTB JUIS OINUCAHUS  PEabHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IPHUMCPLBI W KOHTPIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb 4Kcia, OOBIKHOBEHHAs! JpOoOb U JIeCATUYHAS APOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjiaMy, CpaBHHUBATL W YyHOPAAOYHMBATH 4YMUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPJMHATHON IIPSAMOM, OKPYIVIATh YHUCIIA, YMEHHUE JelaThb INPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IVHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOMN MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE peliarh JIMHEWHbIE W  KBaJpaTHbIE YpaBHEHHUS, JpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBAJPAaTHBIC U IPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IIpU
pELIEHUH 3a1ad U3 JOPYTrUX IPEIMETOB M IPAKTUYECKUX 3a/1a4; YMEHHUE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPAWHATHYIO IUIOCKOCTBH JJISt
M300paXkeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHMOHAILHOCT, JIMHEHHAs
byHKkuus, KBajpaTHuHas (QYHKOUS, OOpaTHas MPONOPIMOHAIBHOCTD,
napaboja, runepOoia; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX YydeOHBIX MPEIMETOB W PEATbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEKIy BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 APYrHuX Y4eOHBIX NPEAMETOB U peabHOM
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUs, HEPaBEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYrOJbHHUK, PpaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DPUTYpaMu; yMEHHE
pemiate 3a/aud, B TOM YHCJIE W3 MTOBCEAHEBHOM JKM3HU, HA HAXOXKICHUE
reOMETPUUYECKUX BEIMYUH C NPUMEHEHHEM HM3Y4YEHHBIX CBOUCTB (QUIyp H
¢bakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIbHOCTh M NEPHEHIAUKYJISIPHOCTh IPSAMBIX, YTOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
NapaJuIeIbHOCTD U IEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYKAOILEM MUPE

YMeHne ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yria, CHHyC M KOCHHYC yrja TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEpUMETPA U TUIOIIAIA MHOTOYTOJILHUKOB, ITTHHBI OKPY)KHOCTH H
wiomaad Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHuKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIHH, PACCTOSIHUM, TTOMIAeH

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIyppl W HMX  KOMOMHAaIuu,
IPOCTPAHCTBEHHbIE (QUIYphl OT pPYKH, C TOMOIIBIO YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OICpHUPOBATH IMOHATHUAMMU: CTOJIOMKOBEIE U KPYTOBLIC AUarpaMmel,
TaOJIMIIBI, cpeiHee apudMeTHnyecKoe, Mearana, HanooJIbIIee U HANMCHbIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIJIEKATh,
MHTEPIPETHPOBATH U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMMmax, OTPaKArOIIYI0 CBOWCTBA M XapaKTEPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHN; YMEHHE pAacloO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIEMEHTapHbBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITHS; yMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIBITaxXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalIbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX

16

YMeHnue BbIOUpaTh NOIXOASAIMINNA U3YyUEHHBIH METON JUIsl peUIeHMs 3ajauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAacIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKH, IIPUBOAMTH IPUMEPHl MAaTEMATHUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCeT
12 OOBIKHOBEHHBIE M JECSATUYHBIC TPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApHPMETHIECKHE ONIEPALUU C JEHCTBUTEILHBIMU YNCIAMHU
L5 HpHGJIH)Ké}iHHe BBIUHCJIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIYHCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM 1oKa3aTesneM. CBOHCTBa
' CTEeTeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KOpeHb HaTypalbHOW creneHd. JleiicTBUsC apuMETHUECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-panoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEIbLHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeneneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynmu ¢ynkuuu. IIpomexyTkn 3HaKOINOCTOSIHCTBA.
o IIpoMe)XyTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMBbl W MHHMMYMbI (YHKLUH.
HauOonbiiee n HaumeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronsHuK




7.3 MHOroyrojasHuKu
7.4 OKpY’>KHOCTh U KPYT
7.5 N3mepenue reoMeTpuueckux BEIUUYUH
7.6 BexkTops! Ha miockoCcTH
8 BeposiTHOCTB M cTaThCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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