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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYMCICHUS

PanmonaneHpie umcia. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBHS C PAallMOHAJIBHBIMU YKMCJIaMU. YnciioBas mpsmasi, MOAyJIb YHUCIIA.

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

Perenne TekcTOBBIX 3a7au apuMeTHuecKuM crocoboM. Pemienue 3amau us
peaIbHOM MPaKTUKK Ha 4acTH, Ha APOOU, HA MPOLEHTHI, IPUMEHEHHE OTHOIICHUIM
U TpONOpUMH TpH pEelIeHUM 3ajad, pelIeHuEe 3ajad Ha JABMXKEHUe, paloTy,
MOKYTIKH, HAJIOTH.

JlenumocTs 1eabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHBIE uncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTH CYMMBI M
IIPOU3BEIACHUS LEJBIX YHCEII IPU PELICHUH 33124 C IPAKTHYECKUM COJIEPKAHUEM.

HauGonpiuit o0muii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONepallui HaJl OCTaTKAMHU.

AuredpanvyecKue BbIPpAKeHUSA

BelpaxkeHre C IEpEeMEHHBIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (POPMYJIBL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPA30BaHUS ANTreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIAECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUA. CTENEeHb OHOUYICHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CreneHp MHOTOYIECHA.
CrnoxeHue, BbIYMTaHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOTO4JIEHA.

DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XECHHUM, NPOU3BEACHUE PA3HOCTU U CYMMBbI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

PaznosxeHne MHOrouIeHa Ha MHOXKUTENU. BbiHECeHne 001Iero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM INEPEMEHHOU. UHCIIO KOpPHEN JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHus CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYAIIMH.

DyHKIMHA

Koopaunara Touku Ha npssMou. YUnciioBbIe TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiocKoCTH. IIpuMepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIUS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
omnpejienieHuss U o6nacTe 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (PYHKIUH.
I'paduk pynkuuu. IloHaTHs MakcuMyma 1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPAX PEaNbHBIX 3aBUCUMOCTEMN.

JIuneiinas Qynkuus, e€ cpoictBa. ['padux nuHeitHoM (Qynkuuu. ['padux
Gyukuuu y = |x|. Kycouno-3ananHbie GyHKIIHH.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatubie KOpHU. ApudMeTHUECKUI KBaAPAaTHBIA KOPEHb U €ro CBOICTBA.
[lonsiTne uppanmoHaibHOro 4uciaa. J[eMcTBUS C HUppalMOHATBHBIMU YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpeacraBineHnss O paclIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHbIX, LEJbIX, palUOHAIbHBIX, JEHCTBUTENBHBIX uHcesl. CpaBHEHUE
yuces. YACIOBbIE TPOMEKYTKHU.

HevictBusi ¢ ocrtatkamu. Octatku creneHei. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPAaBHEHUI B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a7ad.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckodl apoOwu.



CnoxxeHre, BBIYUTAHWE, YMHOXXEHHWE U JIEJICHHE aireOpandecKkux ApoOeH.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHbBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUMU.

JonycTuMble 3HAaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COEpKAIIMX apu(PMETUYECKHE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAJAPATHOTO YpPABHEHWS.
KosimuecTBO NeNCTBUTENBHBIX KOPHEW KBAaJPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHUsM. KBagpaTtHoe ypaBHEHHUE C TapaMeTpoM. PenieHne TEKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-panioHanbHble  ypaBHEHHs. PeleHue  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. ClI0KEHHE
M YMHOXKECHHME YHUCIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHONW M MHOKECTBA €r0 PEIICHUM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOW NepeMeHHOM. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIIBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DOyHKIUU

OO0usacTh onpeaeneHnss 1 MHOXECTBO 3HaueHu pyHkuuu. CriocoObl 3a1aHus
bynkuunid. ['padux dynkunn. Urenue cBoiicTB pyHkumu 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOMIUX PEeaTbHBIE MPOIECCHI.

Jluneiitnas Qynkuusg. DyHKIHUHM, ONMKMCHIBAIOIIME TIPAMYIO M OOpaTHYIO
MPOTNOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

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

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp n-i1 cremeHn u ero cBoictBa. CTeneHb ¢ panyMOHAIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa30BaHUs BBIPAKEHUN, COAEP)KAIMX KOPEHb n-i
creneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUs BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA IMHENHBIE MHOXKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

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

Pemenue npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHI C ABYMs IIEPEMEHHBIMU. Pelenne npocTenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JIBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHU ¢ JAByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJEIb PEajJbHOU
CUTYaLINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHENHBIX HEPABEHCTB. /[0Ka3aTesbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOUN. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMueCKUM METOJOM U METOJIOM MHTEpBajIoB. MeTO]l MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

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

HepaBeHCcTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pELIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DOyHKIMHA

Oyuknusa.  CpoiictBa (QyHKUMI:  Hyldd  (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHsI M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOObIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagparnunas ¢ynkaus u  e€ cBoicTBa. Mcmonb3oBaHHe CBOWMCTB
KBaJipaTuyHOW  yHKUMKM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. IlonoxkeHnue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBUCHMOCTH OT €€ k0o dunuenton. I'paduxu pyHkumii y =ax2, y = a(x —m)*u y
= a(x — m)? +n. ITocrpoenue rpapukoB GYHKIHUHA ¢ MOMOIIBLIO IPEOOPa30BaAHMIA.

Jpo6Ho-nuuelinas Gyukmus. MccnenoBanue QyHKIHiA.

Oynkuus y = x" ¢ HaTypalbHBIM TOKa3aTelleM 1 U €€ Tpaduk.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum



[Tonsitne umciOBOM mocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI 1-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apupMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl n-TO dieHa
apupMeTHYecKoil U reomeTpuueckoil mporpeccuit. opmynbl CyMMbl TEPBBIX 7
YJICHOB apu(PMEeTHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUH
O€CKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon mHaykuuu. [Ipocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuUs: OHA O0ECIEYMBAET U3YUYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHHTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOJKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaromMXcs HAyYHbIX MPEACTABICHUM O TPOUCXOXKIECHUU U CYIIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHUMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KaYECTB MBILIUICHUS, HEOOXOIUMBIX
JUIsL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenune anreOpsb
oOecrieynBaeT  pa3BUTHE YMEHHs  HaOIIOIaTh, CpaBHUBATh, HAXOJMTH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUA, BBIBOIBI, (DOPMYIHpPOBATH
yTBepkIeHus. OcBoeHHe Kypca anreOppl 0OecrneurnBaeT pPa3BUTHE JIOTHMYECKOIO
MBIIICHUS OOYYalOIIUXCS: OHU HCIONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENBHBIM OO0BEM CaMOCTOSTEIBLHON
JEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesITeIbHOCTHOTO PUHIUIA O0yYEHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOGnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKAaTEIbHO-METOANYECKUE JIMHUU:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUYN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJCHCTBYS C
IpyTMMH €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, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYecKOoro
oOpa3oBaHHWS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHMBEpPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «Ywclia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHENIIEr0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHA O 4YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsi y4eOHBI MaTepuan TPYNNHPYETCS BOKPYT  pallMOHAJIbHBIX
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 MBIIUICHHUS, HEOOXOJIMMOIO, B YAaCTHOCTH, s
OCBOEHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JIETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUN HAIIEJIEHO HA TOJIyYEHUE
OOy4aromMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
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 areopsl XapaKTEPU3yeTCs U3y4EHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHusi 3amgad. Ausredpa SBISETCS A3BIKOM JJIsi  ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MaTE€MAaTH4eCKOro MojaenupoBanud. [lpm
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHUH M TPHUHATHIE B aiuredpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHUH
00OCHOBBIBaTh U JIOKa3bIBaTh CYXJACHUS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHUM W ydaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHUMAeT OJHO U3 BEAyIIMX MeECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 119 ygaco (3,5 yaca B Hezeno).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy1I0BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHuOHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

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

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOM
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTHU JJI PA3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIBCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJyYusi:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBHM IJIs OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX pPeIIeHNUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JESTEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX M SBJIICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0cBOEHHUS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaromierocss Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMHU M YHUBEPCATIBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIsI 000OIIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbBIE U OTPUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabcKue A€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHO€, ()OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
3aBHCUMOCTEN 00bEKTOB MEXKy COOOM;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLIEHWUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHMIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TaKXKE BHIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUJOB U (POPM MIPEACTABICHHUS;

BbIOMpaTh (popMy mpenactaBieHUuss UHGOpPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 NX KOMOWHAIUSMU;

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

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATH TIOJTYYCHHBINA PE3yIbTaT;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XKUBaTh Pa3IMUUe U CXOACTBO IMO3HIMN, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJB30BATh MPEUMYINECTBA KOMAHIHOW U WHAUBUAYAJIHHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAHU3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHusl, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yibTaTa M KadyeCTBO CBOECTO BKJIaja B OOMUN pe3yabTaT 110
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISi PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYalUsX,
OPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOJaX NPUHATUS pElIeHUN (MHIUBUAYaIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (UJId €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE PE3yJbTaTa AEATEIBHOCTH MOCTABJIECHHOW LEIN U
YCIIOBUSIM, OOBACHSTh IPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHHSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XaThb 3MOLMU IMpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HYMOLMOHAIBHYIO OLIEHKY pELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Yucsia v BBIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0fHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHSI MHOKECTBA HATYPAJIbHBIX YHUCEJI, MHOXKECTBA IEJIBIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHUCEI MNpPHU pPEUIEHWU 3a/ad, MPOBEIACHUU
pacCcy)IeHUI U JOKa3aTEIbCTB.

[ToHnmaTh U OOBSACHATH CMBICI MO3UITMOHHOMN 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

BrinonHsATh, coueras YCTHbIE W MHUCHbMEHHbBIE MPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA UMCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BHIYMCIICHUM.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaJIbHbIMU MTOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIPAXEHUM, COAEPXKAIMX PpallMOHAJIbHBIC
Yucia W CTENEHW C HaTypaJIbHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEIICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisIiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICTY
MPAaKTUYECKOM CUTyallud, BBINOJHIAThE MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pEUIEHNU NMPAKTUYECKHUX 3a]au.

Pemate TekcTOBBIE 3amaun apuPMETHUECKUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMbI, YEpPTEXH, JPyTHe CPEeACTBa MPEJCTABICHUS JIaHHBIX TMPH
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUs 3a7a4 ¢ y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 TPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIHN HATYpaAJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHATHSAMHU: YETHOE 4YHUCIO, 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
CpPaBHEHMI IO MOYJIO.

AsredOpanveckue BbIPAKCHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSThH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

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

HUcnonb30BaTh  MOHSATHE  TOXAECTBA,  BBINOJHITH  TOXICCTBCHHBIC
npeo0pa30oBaHus BHIPAXKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM MTOJAO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHATh 1elcTBUS (CI0KEHUE, BEIUUTAHUE, YMHOXKEHUE) C OJJHOUJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEIUW C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOKHUTEJS, TPYNIHUPOBKH CJIAaraeMbIX, MPUMEHSIS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
Y3 MAaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATLHON MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEM C HATYpAIbHBIMHU IOKA3aTEIsAMHU I
npeoOpa3oBaHUs BHIPAKCHHI.

YpaBHeHMs U HEPABEHCTBA

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

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucreMsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTs Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKINH.

Crpoutb rpaduKu JTMHEWHBIX PYHKIUH.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

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

[lonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiIM3a WH(pOpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIUM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMM, HAuOOJIblIEE MU HAWMEHbILIEEe
3HauYeHUs PYHKITIN).

Hcnonp3oBath rpaduku A UCCIAEA0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K konIty oOydueHus B 8 kj1acce oOyJaromuiics MOJTYIUT CIASTYIONTNE MPEIMETHBIC
pE3yIbTaThI:
YucJia 1 BBIYUCIEHUSA
HNppaunonanpHble YnCIIa.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHO>KECTB.
CB00OOHO OIepHUPOBATh MOHATHUIMU: KBAJIPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBHOE YMCII0, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOPHH, WCTIOJIb3YS Ipd  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBITIOJTHSTH



npeoOpa3oBaHMsl BBIPAKEHUM, COJIEPXKAIIUX KBAJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh NEUCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JAECATHYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
peabHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUMN.

J1emuMocCTb.

CBoOOMHO oOmepupoBaTh MOHSATHEM OCTaTKa IO MOJYJIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTAHHOMY MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHHSI MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux JIpodeil K o0lieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apooei.

BBITTONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHABHBIX BHIPAKEHUIA.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JI pElICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETIEHH C LEJbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCIOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNIbHbIE YPaBHEHHUS.

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

[IpoBoauTh HcCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TpapuyecKuX NpeACTaBlIeHUN (yCTaHABIMWBATh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW PEIIECHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cioBecHOW (OPMYIUPOBKM 3a1adu K €€ aireOpamdecKoit
MOJIEIM C TIOMOIIBIO COCTaBJICHMSI YpPaBHEHHMS WM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H MOJYYCHHBIN pe3ybTar.

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

DOyHKIMHA

[TonuMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crpouts rpaduku QyHKUIUN , OMUCHIBATH CBOMCTBA YHUCIOBOM (PYHKIIHH TIO
e€ rpaduky.

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

Yucaa v BBIYMCICHUA

CBOOOJHO oOmEepupoBaTh MNOHIATUSAMH: KOPEHb n-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTENIEeM, MCIOJb3ysd NpU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHU C PALMOHAIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JCHCTBUTEIBHBIX YHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBATh M YNOPANOYMBATH JICVCTBUTENBHBIE YHWCJIA, OKPYTJIATH
JEWCTBUTEIIBHBIE YUCIIA, BBIIOJIHATh IPUKHUIKY PE3yJbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUM.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUJEHAa, HAXOAUTh
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JIUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars yiMHEMHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPAaBHEHUSA, CBOISILIMECH K
HUM, IpOOHO-PAIMOHAJIbHBIE YPABHEHHUS.

Pemiats HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHeElHbIE HEPAaBEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHHUE HE SIBISETCS JINHEMHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METOIbI PABHOCUIIBHBIX MPeoOpa30oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja MpH perieHny ypaBHeHU 3-i u 4-i cTeneHe.

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 LEJbIX YHACTAX.

[IpoBOAUTE HCCIIEIOBAHUS YPABHEHHI U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUU PEMICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

PemaTe TEKCTOBBIE 3amadyM aiareOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI ISl COCTABIICHHUS
MAaTEMATHYECKOW MOJENM pPEAIbHONM CHUTyallMd WM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAEA0BATEILHOCTH M IIPOrPeCcCHH

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKIUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runepoosia, KyCouHo-3adanHas PyHKIUs.

HccnenoBarh QpyHKIMIO 110 €€ TrpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
0o0JacTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMS, 4YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaapaTUyHy0 (QYHKIHIO 10 (hopmysie, IPUBOAUTH TPUMEPHI
KBaJIPAaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUBHKHU, T€OMETPHH.

Omnpenensrs MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLIHMHM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpaduk KBagpaTMUHOHM  (YHKUMH, ONHCHIBATH  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 IpeodpazoBanuii rpaduka GyHKIMH Y=f{x).

WnmoctpupoBaTh € MOMOIIBIO TIpaduka peaibHYl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapaKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKasi MPOrpeccuu

CB0OOOIHO ONEPUPOBATH MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apupMeTHIECKas
Y TEOMETPUYECKAsi TPOTrPECCHH.



3amaBaTh TOCIIEOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 71-TO WICHA, PEKYPPECHTHBIM.

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

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAaMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBHOCTSIMU, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HH (C MCIMOJIb30BaHUEM KaJbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIILHOCTEM.

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

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



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tipaxruseckue (uudposBbie)
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:

| UNCJIA U BBIUNCJIEHHAL. 1 | bubnnorexa [HOK
PanmonansHbIe yncia (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13

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

3 AJITEBPAMYECKHWE BbIPAXXEHU . 7 bubmuorexa [JOK
BeIpaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

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

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

6 AJITEBPAMYECKHUE BBIPAXXEHN . 3 | bubnnorexka [JOK
MHorousieHbI https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BbIPAXKEHU . 14 I bubnnoreka [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%] \
VPABHEHI/I}VI N CUCTEMBI BuGmrorexa LOK

10 YPABHEHUMMU. Cuctembl IMHEMHBIX 14 1

YpaBHEHUH

https://m.edsoo.ru/77e¢09b13




[ToBTOpEeHME, 0000MIIEHNE, 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
| YPABHEHUA N1 HEPABEHCTBA. 20 | bubnuorexa [JOK
Hepasencrtpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYMCJIEHW . KBaapatHblii 17 | bubmuorexa [JOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHNMA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BbBIPAXXEHU . 17 | bubnuorexa [JOK
JpoGHo-paliuoHaibHbIe BEIPAKESHUS https://m.edsoo.ru/6d40b704
5 YPABHEHNA 1 HEPABEHCTBA. 19 | bubmuorexa [JOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/6d40b704
bubnnoreka [JOK
6 GYHRINN 15 I https://m.edsogru/6d40b704
7 AJITEBPAMYECKUWE 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, 06o0IEHNE, 10 | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kourpoarubie  Ipakruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! OYHKLHM 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUWSA 1 HEPABEHCTBA. 15 1 bubnuorexa [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. 75 | bubmuoreka [IOK
VYpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 10 | bubnuoreka [{OK
U ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXKEHU . 12 | bu6mmoteka IIOK
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 119 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

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

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

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

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

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

5 IToBTOpeHnue. Tpu 0OCHOBHbIE | 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
IToBropenue. Pemenue 3anad us3
. bubmuorexa [{OK
8 peanbHOU MPAKTUKHU HA YacTH, 1

IpoOu, MPOLEHTHI, IPUMEHEHUE

https://m.edsoo.ru/e8f7b535




OTHOIIICHUI U MPONOPIUNA MPU
pelieHuu 3a1a4y

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

opavHaTa TOYKH Ha

9 00H, IIPOLIEHTEI, IPUMEHEHHE bubnmorexa OK
APODH, TP “H - TP . https://m.edsoo.ru/1125b3e3
OTHOIIICHUH U MPONOPIUHI TTPH
pelieHuu 3a1a4y
IToBTOpeHue. 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 npsaMou bubmorexa LOK
PA P https:/m.edso0.ru/75¢93948
13 YuciaoBbIe NPOMEKYTKHU bubmmorexa OK
p y https://m.edsoo.ru/bcbb7941
bubmmoreka [IOK
14 YucnaoBble OPOMEKYTKHU
p y https://m.edsoo.ru/f6¢6070c
Paccrosnue Mexxny 1BymMst
15 TOYKaMH KOO I/IHZTHO}I;I bubmmorexa OK
. pA https://m.edsoo.ru/7efdfdlc
npsMoi
[IpssMoyronbHas cucrema
16 KoopauHat. Adcuucca u bu6mmoreka [IOK
OpAnHAaTa TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHON MJIOCKOCTH
[IpsmoyronbHas cuctema
bu6mmoreka [IOK
17 KoopauHat. Adcuucca u

https://m.edsoo.ru/b32bcda3




KOOp,I[PIHElTHOfI IIIIOCKOCTHU

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
3aBHCHUMOCTEH https://m.edsoo.ru/add42ela
)1 @ yHKIMOHAIbHBIE 3aBUCUMOCTH bubnmnorexka HOK
MEXIY BEIIMYUHAMU https://m.edsoo0.ru/399486d6
IlousTue kuun. OyHKIH
22 KaK MaTel\g;}'][}IfIIIIGICKaﬂ 131]:)1 :JII: bubmorexa HOK
A https:/m.edsoo.ru/d08d33da
peanpHOTro mpolecca
IlonsTue Kuuy. OyHKIMUA
23 KakK MaTeI\?;.}”IFI:I‘lLeICKa}I 1\/}1](1){ :J'IL bubmorexa [OK
A https://m.edsoo.ru/ec27f703
peanpHOTOo mpolecca
IlonsTue Kuun. OyHKIMA
24 KakK MaTeI\?;.}”IFI:I‘IECKa}I 1\/}1](})I :‘IL bubmorexa HOK
A https://m.edsoo.ru/b951dcc6d
peanbHOro mporuecca
)5 O6uacth onpeeneHus u bubmuorexa [JOK
o0acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/b51c¢9ad0
26 O6macth onpeaeneHus u bubnmoreka [JOK
o0acTh 3HaUE€HUN PYHKIUH https://m.edsoo.ru/f7bde192
bu6nuoreka [IOK
27 C 0
MOCOOL! 3aAaHHs YHKLHH https:/m.edsoo.ru/84d1£13d
bu6nuoreka [IOK
28 r
pauK pynKunn https://m.edsoo.ru/17e3ct26
29 KonTponbhas pabota no teme bubnmoreka [JOK

"Koopnunatel 1

https://m.edso00.ru/69768400




rpaduku. DyHKIAN"

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
MepeMEHHBIMHU
Bripaxkenue ¢ nepeMeHHBIMH.
32 3HadeHne BEIPAKEHUS C Bubmaorexa ITOK
P https://m.edsoo.ru/4a51a482
MepeMEHHBIMHU
[IpencraBneHue 3aBUCUMOCTH
33 MEXIY BEIIMUYNHAMU B BUJE Bubmaorexa ITOK
Y A https://m.edsoo.ru/b50dfb83
bopmyIbl
IIpencraBneHne 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 KI([) €Hb bubmmorexa HOK
p - ROP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
18 CBolicTBa ypaBHEHU C OJTHOM 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 MaremMaTu4yecKas MOJEb 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 temam
46 "BeipakeHus ¢ nepeMeHHbIMU" bubmorexa HHOK
| p . p \ ’ https://m.edsoo.ru/0a2d19c8
JIunelinpie ypaBHEHUS
47 Cremnensb ¢ HATYpaJIbHBIM bubnmnoreka [JOK
oKa3arejieM https://m.edsoo.ru/ececd6f0
43 CBolicTBa CTENEHHU C bubmorexa [JOK
HaTypaJbHBIM IIOKa3aTEJIIEM https://m.edsoo.ru/544ee370
49 CBolicTBa CTENEHNU C bubnmnorexka HOK
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTCIICHH C bubmmorexa [JOK
HATypaJIbHBIM I1OKa3aTeieM https://m.edsoo.ru/d24f2eba
3anuce yKciia B 1eCATUYHOMN
51 MO3ULUOHHOW CHUCTEME bubmorexa [TOK
1 https://m.edsoo.ru/fc6f6868
CUUCJICHUS
52 3amnuch yncia B ACCATUUHOU bubmuorexa [{OK




HOSPIL[PIOHHOP'I CHUCTEMCEC

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 craggapTHoro suna. Crenenun bubmorexa LOK
Hap o hitps://m.eds00.ru/91928350
OJTHOWIIEHA
Mpmuorouienusl. MHOro4iIeH
55 craggapTHoro suna. Creneun bubnnorexa LIOK
Aap . https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Muorowiensl. MHOrousieH
56 craggapTHoro suna. Creneun bubnnorexa LIOK
Aap sa. https://m.edsoo.ru/f089268b
MHOTOYJICHA
57 CrnosxeHue v BBIYMTAHNE bubnmnorexka [HOK
MHOI'OYJICHOB https://m.edsoo.ru/9d200635
53 CrnoxeHue ¥ BBIYUTAHUE bubmuorexa [JOK
MHOTOYJIECHOB 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

MHOI'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€eCTBEHHbBIE
bubmuorexa [JOK
69 npeoOpa3oBaHus
. https://m.edsoo.ru/386961a4
anredpanvyecKux BbIpAKEHUI
ToxnectBo. ToxxaecTBeHHbIE
bu6nuoreka [IOK
70 peoOpa3oBaHus
. https://m.edsoo.ru/5f80fed0
anredpanvdecKuX BhIpAKEHUIN
ToxnectBo. ToxxnecTBeHHbIE
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
ToxnectBo. ToXXIEeCTBEHHEBIE
bu6mmoreka [IOK
73 npeoOpa3oBaHus
. https://m.edsoo.ru/8b4509ae
anreOpanvdecKux BhIPAKEHUI
b
74 JlokazaTeabCTBO TOXKJIECTB nomorexa HOK
https://m.edsoo.ru/2fade7af
75 KontponbHas paboTa mo temam bubmmoreka [JOK




"Crenens ¢ HaTypaJIbHbIM
nokazarenem", "MHorouicHs!"

KBanpat cymmbl 1 kBajpat

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

bu6nuoreka [IOK

76
Pa3HOCTH JBYX BBIpOXKCHU 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 BBIpa)KCHUI https://m.edsoo.ru/0a860ffb
79 PasnocTs KBagpaToB IBYX bubnmnorexka HOK
BBIPAYKEHU I https://m.edsoo.ru/3ca88a25
20 [IpousBenenue pa3HOCTH U bubnuoreka [JOK
CYMMBI JIBYX BBIPaKECHUI https://m.edsoo.ru/b7¢55369
31 [IponsBenenue pasHOCTH U bubmuoreka [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 BBIPaKE€HUH, bubmmoreka [JOK
85
CyMMa U pa3HOCTh KyOOB JABYX https://m.edsoo.ru/0a52deal
BBIPAKECHUIN
26 Pasnoxxenne MHOro4ieHa Ha but6mmoreka [IOK
MHOXUTEIN 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 JlemnmMoCTh 1eabIX Yucel. bubmuorexa [JOK
CBoOMCTBa AEIIUMOCTH https://m.edsoo.ru/08¢730f5
91 JlenuMoCTh LIeNbIX YUCe. bubmuotexa [HOK
CBoOHCTBa AEIIUMOCTH https://m.edsoo.ru/bad2c132
9 [IpocTtsle u cocTaBHBIE YUCTA. bubnuoreka [JOK
Yéruple U HEYETHRIE YUCIIA https://m.edsoo.ru/60be55f1
93 [Ipu3zHaku nenuMocTy Ha 2, 4, bu6nmoreka [IOK
8,5,3,6,9,10,11 https://m.edsoo.ru/9f5ccce3
04 [Ipusnaku genumocty 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}llzlen budmmorexa LOK
POMSBEACHI I https:/m.eds00.ru/93a99bd9
TP PEIICHUHU 3a/1a4
Haubonpmmii 00U 1enuTeib
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 EBkinpa. [lenenue c bubmmoreka [JOK
OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHEHHS LETBIX YUCET IO but6mmoreka [IOK
99
MOZYJIIO HaTypaJIbHOI'O YUCIIa https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas Qynkims, e bubnuotexa [JOK




CBOMCTBa https://m.edsoo.ru/41aa7bb3
101 Jlunetinas GyHkms, e bubmmoteka [JOK
CBOMCTBa https://m.edsoo.ru/4e21f9b0
102 Jluneiinas GpyHkus, e bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/e8437668
N bu6nmoreka [IOK
103 I'pacpuk muHeinol GyHKIAM 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 pauk 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 YCOUYHO-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”, lueiras https://m.eds00.ru/59839575
byakus"
116 VYpaBHeHUE ¢ AByMs bubnmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
17 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 CucreMpl TMHEVHBIX YpaBHEHUN bubmuoreka [JOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/aca95fag
I'paduueckuilt MeTo 1 pericHus
122 CII/;)C’I(“I;MBI JIMHEVHBIX . ABHEHUU brbmmorexa LTOK
yp https://m.edsoo.ru/led426df
C IByMsI IEPEMEHHBIMU
I'pacdmaecknii MeTO I peNTeHHS
123 CIECS;MBI JIMHEVHBIX . ABHEHUU brbmmorexa [TOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemenue cucrem JIMHERHBIX
aBHEHUH ¢ IByMS
124 ?; €MEHHBIMU 13210 oM bubmorexa HOK
P g https://m.edsoo.ru/a8e82568
MOACTAaHOBKU U METOJIOM
CJIOKEHUS
125 Pemenue cucrem JIMHEHHBIX bubmuorexa [{OK

YpPaBHEHUU C IBYMsI

https://m.edsoo.ru/bb15461c




126

127

128

129

INEPEMEHHBIMU METOJOM
IOoACTaHOBKHW U MCTOA0M
CJIOKCHUA

Pemenne cucrem TUHEHHBIX
YpPaBHEHUU C IBYMsI
MepEMEHHBIMU METOJIOM
IIOJICTAHOBKH ¥ METOJIOM
CII0’KEHMUS

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C IBYMs
MepEeMEHHBIMHU KaK MOJICITb
peanbHON CUTYalluH

KonrtponbHas pabota no teme
"CucTeMBI IMHENHBIX
ypaBHeHMi"/ Beepoccuiickas
poBepoyHas paboTa
Wrorosas koHTpoJsibHas paboTa

/ Beepoccuiickas mpoBepouHast
pabota

bu6nmoreka [IOK
https://m.edsoo.ru/fb0df920

bubmuorexa [JOK
https://m.edsoo.ru/fcd17b39

bubmmoreka [IOK
https://m.edsoo.ru/9¢548408

130

[ToBTOpeHme u 060OIIEHNE.
Pemenne cucteM THHEHHBIX
ypaBHEHUH C IBYMs
MIePEeMEHHBIMU METOJ0OM
IMOJICTAHOBKHM U METOIOM
CIIOXKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/e04bbe00

131

[ToBTOpeHme 1 060OIIEHNE.
CreneHns ¢ HaTypalIbHBIM
rokaszaresem

but6mmoreka [IOK
https://m.edsoo.ru/c333abcb

132

[ToBTOpEeHME M 00OOIIEHNE.

but6mmoreka [IOK




OaHOWIEHBl U MHOTOYJICHBI.
ToX1eCTBEHHbBIE
peoOpa3oBaHUs
aredpanvyeckux BhIPAKEHUI

[ToBTOpEeHME M 000OIICHNE.

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

bu6nmoreka [IOK

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

134 [ToBTOpeHue u 060061IEeHNE. | bubmuotexa [HOK
Koopaunats! u rpaduxmy. https://m.edsoo.ru/4dc4df36
[ToBTOpenue u o0oOIIEHHE.

135 Jluneiinas QyHKuus u e 1 bubnuoreia LOK

. https://m.edsoo.ru/d7eebfOa
CBOHWCTBa
[ToBTOpenue u o6oOIIEHHE.

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

137 Pemenune cucrem MMHEHHBIX | bubmmorexa [JOK
YPaBHEHUH C ABYMs https://m.edsoo.ru/ac20936a
TIePEeMEHHBIMHU
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8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 YucaoBble HEPABEHCTBA 1 buGnuorexa [IOK
P https:/m.edso0.ru/05b2f9%1
. bubnuorexa [IOK
2 CBolicTBa YMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afeQ
. bubmuoreka [IOK
3 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa HOK
P https://m.edsoo.ru/79al8eb2
5 HepaBeHCTBO ¢ mepeMeHHOI. | bubmuoreka [IOK
Crtporue u HeCTporrue 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. O1leHuBaHue 3HAUYCHUS 1 bubmiorexa LIOK
p -t https://m.edsoo.ru/a04ef86a
BBIPOKCHHUS
CnoxxeHre 1 YMHOKEHHE YHCITOBBIX
8 HepaBeHCTB. OrleHuBaHue 3HAUYCHUS 1 Bubmiorexa OK
p - https://m.edsoo.ru/1c0a2bsd
BBIPOKCHHS
[TonsiTHE O pellIeHnH HEPAaBEHCTBA C
9 OJIHOHU ImepeMeHHO. MHOXKECTBO 1 bubnnorexa [IOK
A vp ] https://m.edsoo.ru/aa638704
pelieHnii HepaBeHCTBA
10 [ToHsiTHE O pelIEHNU HEPABEHCTBA C 1 bubnmoreka [JOK




OJIHOM mepeMeHHO. MHOXKECTBO
peLIeHUI HEPABEHCTBA

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

PaBHOCHIIbHBIE HEPABEHCTBA. bubmmoreka [JOK
11
HepaBenctBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 4 bI€ IPOMEKYTKHU buomorexa LIOK
AICTOBBIE HPOMEKYT https://m.eds00.ru/80735150
JInHeHOEe HEPABEHCTBO C OJHOMN
13 MEPEMEHHOMN E MHOKECTBO :ro bubmorexa LIOK
pEMEH https://m.eds00.ru/f0262587
pelieHui
14 Pemenue nuHEMHBIX HEPABEHCTB C bubanorexa [JOK
OJIHOM MEPEMEHHOM 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
"Hepasencrna" https://m.edsoo.ru/a90aff13
bubnunorexa LIOK
21 K
BAZIPATHBIC KOPHH https://m.edsoo.ru/4112736f
” Apudmernaeckuii KBaapaTHBII bubnmoreka [JOK

KOpPEHb U €ro CBOMCTBA

https://m.edso00.ru/1970379¢




Apudmerndeckuii KBaJpaTHBII

bub6nmoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[lonsATHE HPPALIMOHATIBHOTO YUCIIA.
24 JeicTBus ¢ uppalioHAIbHBIMU bubmorexa HOK
ppatt https://m.edsoo.ru/cdOcd78c
YUCIaMHU
’5 CaolicTBa JI€MCTBHI C bubnuorexa [{OK
HppaiOHaAIIbHEIMU YHUCIIaMA https://m.edsoo.ru/ca58bc78
26 CBolicTBa ICHCTBHII C bubnuoreka [{OK
HPppaLOHAIBHBIMY YHCIIaMU 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€CTBUTEIIbHBIX
30 yucen. [Ipeacrasiaenus o brbmmorexa [TOK
- Hpe https://m.edsoo.ru/51f76b1d
PaCHIMPEHHSIX YHUCIOBBIX MHOKECTB
JonycTuMeble 3HaUeHUS
31 [IEPEMEHHBIX B BBIPAXKCHUSAX, bubmuoreka [JOK
coJiepKalux apupMeTHIeCcKue https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JlonycTuMble 3HaUeHUS
0 IIEPEMEHHBIX B BBIPAKECHUSX, bu6muoreka [JOK
coJiepKalux apupMeTHIecKue https://m.edsoo.ru/c1f762ee
KBaJpaTHbIE KOPHU
13 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs bubnmoreka [JOK

BBIPAYKEHHUI, COJIEPIKALIUX

https://m.edsoo.ru/16765140




apudmeTnyeckue KBaJapaTHbIe
KOpHH

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIpXXEHUI, COIepKaIIUX

bubnunoreka LIOK

34 aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/cdd27cb8
KOpHU
ToxnecTBeHHBIE TPe0Opa30OBaHNUs

35 BBIPAXKECHUI, COAEPIKALLUX bubmmoreka [JOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/57be760d
KOpHU
ToxnecTBeHHBIE TPe0Opa30BaHNUs

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

37 KonTponbhas pabota no teme bubmmnoreka HOK
"KBanpaTHblii KOpeHb" https://m.edsoo.ru/9483f887

bubnunorexa LIOK

38 Keazpartioe yparHeriie https://m.edsoo.ru/531910b
@opMyita KOpHEH KBaJPATHOIO

39 ypaBHeHus. Konnuecto bubmuorexa [IOK
JIEWCTBUTEIbHBIX KOPHEH https://m.edso0.ru/02455db5
KBaJIpaTHOT'O ypaBHEHUS
®opMyita KOpHEH KBagpPaTHOIO

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

41 ypaBHeHus. KonnuecTso

JEWCTBUTEIbHBIX KOPHEH

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




KBaApaTHOI'o YpaBHCHUA

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

bubnunorexa LIOK

42
JICHCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/5fe60585
KBaJpPaTHOI'O YpPaBHEHUS
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 KBaJPaTHBIM bubmorexa LIOK
yp P https://m.edsoo.ru/4fb6bbc1
YpaBHEHUSIM
VYpaBHEHMsI, CBOAUMBIE K TMHEWHBIM
46 ABHEHUSIM WJIM K KBAJIPATHBIM brbmmorexa [TOK
P P https://m.edsoo.ru/3af662c6
YPaBHEHUSAM
47 KBanpaTtHoe ypaBHeHue ¢ bubmuoreka [IOK
rapaMeTpom https://m.edsoo.ru/8a55ect0
43 Pemenne kBagpaTHBIX YpaBHEHMI € bubmuoreka [IOK
rnapamMeTpamu https://m.edsoo.ru/105b6317
49 PemreHne kBagpaTHBIX YPaBHEHUH C bubmuoreka [JOK
rmapamMeTpamu https://m.edsoo.ru/47da856a
50 Pemenuie kBaipaTHBIX YpaBHEHHUIH, 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 Perrenyie TEKCTOBBIX 3a7a4 C but6mmoreka [IOK




MTOMOIIBIO KBA/IPATHBIX YpaBHEHUN

KonrponsHas pabora o reme

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 TPeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BEIPAKECHUN https://m.edsoo.ru/76eca410

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

53 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/14361971

59 ToxnecTBeHHBIE MpeoOpa3zoBaHUs bubanorexa [JOK
palMOHAIBHBIX BBIPAKECHHI https://m.edsoo.ru/28163198
Anrebpanyeckast JpoOb.

60 JlonycTuMble 3HAUEHUS 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




anredpandeckoit 1podu

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 YMHOXKEHHUE U JCICHUE bubnuorexa [JOK
anredpanvecKux 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-palnoHaibHble ypaBHEHUS bubmorexa HOK
https://m.eds00.ru/988d8b72
Pemenue npoOHO-paliiOHaNbHBIX
. bubnuotexa [JOK
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, CBOASIIUXCS K
. https://m.edsoo.ru/beafd17c
JTUHEHHBIM ypaBHEHUSIM
76 Pemenne npoOHO-paOHATBHBIX bubmmoreka [JOK




YpaBHEHUH, CBOJAIIMXCS 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 LOK
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




yYpaBHEHU I

Pemenue 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
Pemrenne TekcTOBBIX 3a1a4 €
88 MTOMOUIBIO APOOHO-PALMOHATIBHBIX bubmmorexa [IOK
m UIIp pan https://m.edso0o.ru/4006b32c
ypaBHEHU
29 I'paduueckas naTEpHIpETALIHS bubanorexa [JOK
YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KonTponbhas pabota no teme
90 " IlpoGHO-palioHaTbHBIC bubmorexa HOK
P p" t https://m.edsoo.ru/1aad97be
ypaBHEHUs
01 OO6macth ornpeesieHust © MHOXECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHUU https://m.edsoo.ru/72d8d178
9 OO6nacTh onpeneaeHus] © MHOXKECTBO 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 QyHKINU TIO €€
95 rpaduxy. [Ilpumeps! rpadpukon bubmuorexa [IOK
GyHKIUH, OTpaXkalouX peajbHble https://m.edsoo.ru/5a3c0b26
MIPOLIECCHI
96 D yHKIMHU, ONUCHIBAIOLIUE MTPAMYIO bubmmoreka [JOK




¥ 00paTHYIO IPOMOPIIMOHATIbHEIE
3aBUCUMOCTH, UX I'paduKu

OYHKIMH, OTIUCHIBAIOLIHIE MIPSMYIO

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

bubnunoreka LIOK

7 0
? H ODpATHYIO MPONOPIHOHATBHRIC https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, MX I'pauKu
DyHKIIUH, OITMCHIBAIOIIHE IIPSIMYIO
98 u ZI6{ aTHYIO IIPOIIO I/IOHaJIIIjHI)I}é bubmorexa [IOK
PATHYIO HpoTopH https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, UX IpapuKu
N bubnuorexa [{OK
99 D =x2 7
YHKIUA Y = X2 1 €C CBONCTBA https://m.edsoo.ru/a88a94b3
N bubnuorexa [IOK
100 D =x2 7|
YHKIMA y = X2 | ¢C CBOUCTBA https://m.edsoo.ru/75c41a0a
bubnunoreka LIOK
101 D =x3 é 5
0 YHKIWMA y = X 1 €€ CBOMCTRA https://m.edso0o0.ru/228c3831
, bubnuorexa [{OK
102 D = 7
0 YHKIWS Y =K/X 1 €€ CBOHCTBA https://m.edso0o.ru/2d0b876¢
.. bubnuorexa [{OK
1 D = 7
03 YHKINA y =K/X 1 €€ CBOHCTBA https://m.eds00.ru/70159503
. bubnuoreka [{OK
104 D = 7|
0 YHKIUUA y =VX I ¢ CBOMCTBA https://m.edsoo.ru/1b220999
105 KonTponbhas pabota no teme bubmuoreka [JOK
"®yHkuun" https://m.edsoo.ru/77c6ef63
bubnunorexa LIOK
106 C
TCTICHE € MEIRIM nokasaTereM https://m.edsoo.ru/6¢8839%¢a
107 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
IIOKa3aTreiaeM https://m.edsoo.ru/bd6e2elc
108 CBOMCTBaA CTEIICHU C LEIBIM bubnuotexa [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/ceac927f




CBoiicTBa CTENEHU C L[EIBIM

bub6nmoreka [IOK

109
MOKa3aTelIeM https://m.edsoo.ru/54faad53
IIpeoOpa3oBanue BEIpaKEHUH,
110 cop € >II<)a UX CTeneHI;I C LIEJIBIM buGnuorexa [IOK
AepRatt : https://m.edsoo.ru/53d921e6
oKa3arejieM
[IpeoGpa3oBaHue BEIPAKEHHMIA,
111 cop e >II<)a 1.4 CTeHeHII)/I C LEJIBIM buGnuorexa [IOK
Aeprrartt H hitps://m.eds0o.ru/46fbf966
IoKasarejieM
IIpeoOpa3oBaHue BEIPAKEHHMIA,
112 cop e )Ea UX CTeHeHII)/I C 1LIEJIBIM bubnuorexa [IOK
Aeprrartt H hitps://m.edsoo.ru/f5e6081b
IoKa3aTejieEM
bubmuoreka [IOK
113 Cranga 7 cna
TAHIAPTHBIH B HHCT https://m.edsoo.ru/6a9ab72b
bubmmoteka IIOK
114 Cra"mapTHBIA BUI YHACIIA
Aap A https://m.edsoo.ru/3121ecfe
115 JleficTBUS ¢ YMCIaMH, 3aTTMCAHHBIMU bubnnorexa [JOK
B CTaHJIApPTHOM BUJE https://m.edsoo.ru/b0c28e40
116 JleficTBUSA ¢ yncIaMu, 3alMMCaHHBIMU bubnuoreka [{OK
B CTaHIApTHOM BH/JE https://m.edsoo.ru/73¢d08d3
PasMepsl 00BEKTOB OKPYIKAIOIIETO
117 MHpa pJ'II/ITeJ'ILHOCTB I'Ip}; €CCOB B bubmmorexa TIOK
pa, 4 pont https://m.edsoo.ru/9c11128a
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
118 MHpa pJIHTeJIBHOCTB np}cl) €CCOB B bubnmorexa LOK
pa, 1 pott hitps://m.eds00.ru/3b40070d
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
P Py R bubmuorexa [{OK
119 MUPA, JJIUTEIBHOCTh MPOIIECCOB B

OKpYIKaroIieM MHpe

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




bubnmoreka [IOK

120 €JICHUE C OCTAaTKO
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 i
BOUCTBA CPABHCHUM 1O MOAYITO https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI U TPOU3BENEHNUS 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 koHTposbHAs paboTa /
127 Bcepoccuiickas nmpoBepouHas bubamorexa LOK
P POBEP https://m.edsoo.ru/lela2a62
paborta
[ToBTOpeHUe u 06001IIEeHNE.
Pemrenre nMHENHBIX HEPABEHCTB €
128 OJIHOUM MEPEMEHHON U CUCTEM bubmrorexa LIOK
A N P . https://m.edsoo.ru/04aa7dfb
JIMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN
[ToBTOpeHme 1 000OIIEHNE.
Pemrenne nMHENHBIX HEPABEHCTB C
. . bubmuorexa [{OK
129 OJHOW TIEPEMEHHOU B CUCTEM

JINHEHBIX HEPABEHCTB C OJHOMN
MepEeMEHHON

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




[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TpeoOpa3oBaHUs

130 BBIpa)KEHHH, COIEPIKALIINX 1 bubnnorexa HOK
p » COAepARAI https://m.edsoo.ru/8cbedcfe
apudmeTnuecKkre KBapaTHbIe
KOpHH
[ToBTOpEeHME 1 000OIICHNE.
131 Pemenne kBagpaTHBIX YpaBHEHHM. | bubnuorexa [IOK
Pemenne TekCTOBBIX 337124 C https://m.edsoo.ru/8316894c¢
MTOMOIIIBIO KBaIPATHBIX YpaBHEHUMN
132 [ToBTOpEeHME M 0000IIEHNE. | bubanorexa [JOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpenue u o0oOIIEHHE.
133 ToxnecTBeHHbBIE ITPe0OPaA3OBAHUST 1 bubmorexa HOK
A peobpase https://m.edsoo.ru/d87c 1696
paIMoOHaTIBHBIX BRIPAKEHUN
[ToBTOpEeHune u 06001IEeHNE.
Pemenue npoOHO-paliiOHaNbHBIX
aBHCHHI, CBOJISIINXCS K
134 iiHeﬁHHM WU K KBaJpaTHBIM 1 bubmmorexa OK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsM. Perienne TeKCTOBBIX
3a/1a4 ¢ TOMOIIbIO APOOHO-
paIMOHAaTIBHBIX YPAaBHEHHIMA
[ToBTOpenue u o6o0IIEHHE.
135 Pemrenne TekcTOBBIX 3a7a4 1 bubmmorexa TOK
s https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpEeHME 1 06OOIIEHNE. 1 but6mmorekxa [IOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOI'PAMME




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
®PyHKUMA. CBOMCTBA QYHKLMIA: HYIN
bYHKLMU, NPOMEKYTKM 3HAKOMOCTOAHCTBA
bYHKLMU, NPOMEKYTKM BO3PACTAHUA U BuGnorexa [TOK
yb6bIBaHUA GYHKLMM, YETHBIE U HEYETHDIE 1 https://m.edsoo.ru/d90f2ede
dYHKLMN, HanbonbLlee N HaMMeHbLLee
1 3Ha4YeHuA GyHKUMK
®dyHKUMA. CBoMCTBA QYHKLMIA: HYIN
bYHKLMU, NPOMEKYTKM 3HAKOMNOCTOAHCTBA
bYHKUMK, NPOMENKYTKM BO3PACTAHUA U BuGamorexa [IOK
yb6bIBaHUA GYHKLMM, YETHBIE U HEYETHbIE 1 https://m.edsoo.ru/b3732¢65
byHKUMK, Hanbonbliee U HaMMeHbLLee
2 3HavYeHuA GyHKUMK
MocTpoeHue rpadpumkos GyHKUUIA ¢ Bu6smoreka [JOK
y 1
3 nomoLbto NpeobpasosaHmii https://m.edsoo.ru/97eaec2e
MocTtpoeHune rpadurKkos GyHKLNI C Bu6smoreka [JOK
y 1
4 nomoLbto NpeobpasosaHmii https://m.edsoo.ru/ea04324c
KBagpaTtHbI TpéxyneH. KopHu Bub6suorexa IIOK
5 KBAAIPATHOTO TPEXHNEHA https://m.edsoo.ru/71798cd2
6 | bubmuorexa [{OK

PasnoxeHue KBaApaTHOMO TPEXY/IEHA HA

https://m.edsoo.ru/de57a4e0




JINHENHbIE MHOXUTENU

PasnoxkeHune KBaA4paTHOro TpéaneHa Ha

s bubnunoreka LIOK
/ /MHeNHble MHOXMTENN. BKP https://m.edsoo.ru/0b248ca2
8 KBagpaTnyHan GpyHKUMA 1 eé CBOICTBA Bubmuorexa IIOK
https://m.edsoo.ru/6215f410
Mapabona, KOOPAMHATLI BEPLUNHDI Bu6miorexa IJOK
9 napabonbl, ocb cMMmmMeTpmmM napabonbl https://m.edsoo.ru/c456e08e
MocTpoeHme rpadurKka KBagpPaTUHHON Bu6miorexa I[OK
10 byHKUMM https://m.edsoo.ru/11f6adfa
MocTtpoeHue rpadmka KBagpaTUYHOM BuGnorexa [TOK
11 byHKUMM https://m.edsoo.ru/c88a279d
MocTpoeHune rpadmKa KBaapaTUYHOM BuGmorexa [[OK
12 byHKuum https://m.edsoo.ru/3577ad2b
MonokeHue rpadmKa KBagpaTUUHOM
bYHKLMM B 3aBUCMMOCTU OT eé Bubmrorexa LIOK
13 ko3 dULMEHTOB https://m.edsoo.ru/2a984bdc
MonokeHue rpadmKa KBagpaTUUYHOM
GYHKLMM B 3aBUCMMOCTM OT eé bub6mmorexa [IOK
14 K03bdULMEHTOB https://m.edsoo.ru/101baa55
Mcnonb3oBaHMe CBOMCTB KBaApPaTUYHOM Bu6miorexa [JOK
15 dyHKuMn AnA pewenna 3apad https://m.edsoo.ru/15¢522bb
16 but6mmoreka [IOK

Mcnonb3oBaHMe CBOMCTB KBaApaTMLIHOﬁ

https://m.edsoo.ru/bef7b49f




bYHKLMM ona pelweHuns 3aga4

Mcnonb3oBaHMe CBOMCTB KBaApaTM‘-IHOﬁ

bubnunoreka LIOK
1 GYHKUAM ANA pellenmA 3aaaM https://m.edsoo.ru/4ce8cf0d
CreneHHble GYHKLMM C HAaTypanbHbIMU Bu6miorexa LOK
18 nokasaTensimm, ux rpadmKkmn n CBOMCTBa https://m.edsoo.ru/92821150
CreneHHble GYHKLMM C HaTypabHbIMU Bu6morexa LIOK
19 noKasartenamm, nux rpadukm 1 ceoicTea https://m.edsoo.ru/dc16d347
CreneHHble GYHKLMM C HaTypabHbIMU Bu6miorexa IJOK
20 nokasaTtensimu, ux rpadukm n cBoMcTBa https://m.edsoo.ru/fb7b3ef2
CreneHHble GYHKLMM C HAaTypanbHbIMU Bu6morexa [IOK
21 nokasaTtensimu, ux rpadukm n CBoMCTBa https://m.edsoo.ru/e35ab395
Fpadpukm GyHKUMN: Yy = VX, y =3Vx,y = | X BuGmnorexa [TOK
22 l https://m.edsoo.ru/845¢3cd8
23 TpaduKku GyHKUMIA: Y =VX,y =3Vx,y = | X | bubmorexa LIOK
https://m.edsoo.ru/4ddd9180
Fpadpukm GyHKUMN: Yy = VX, y =3Vx,y = | X BuGmnorexa [TOK
24 | https://m.edsoo.ru/c711bddf
25 KoHTponbHan paboTa no teme "®yHkumm" bubmorexa TIOK
https://m.edsoo.ru/4eacc9b5
MoHATME O pelleHnn HePaABEHCTBA C
OflHOM NepemeHHon. MHOKecTBo bu6mmorexa [IOK
26 peLUeHVlﬁ HepaBeHCTBa httDS://m.edSOO.rU/Cfbl 15b6




KBagpaTHble HepaBeHCTBa C 04HOM

) bub6nmoreka [IOK
27 nepemeHHou https://m.edsoo.ru/bf85efbf
KBaapaTHble HepaBeHCTBa C O HOM Bu6anoreka LIOK
28 nepemeHHou https://m.edsoo.ru/36721ec3
PelleHne HepaBeHCTB rpaduueckum Bubuorexa [IOK
29 METoA0M N METOLAOM MHTEPBA/IOB https://m.edsoo.ru/d68f067e
PeweHune HepaBeHCTB rpaduyeckum Bubuorexa [IOK
30 METoA0M N METOLAOM MHTEPBA/IOB https://m.edsoo.ru/060b1779
31 HepaBeHcTBa, cogeprkalume 3HaK moayna Bubmorexa LIOK
https://m.edsoo.ru/7782d1d2
32 HepaBeHcTBa, cogeprKallme 3HaK MoaynA Bubmoreka HOK
https://m.edsoo.ru/f13cebca
CucTeMbl HEPaBEHCTB € OAHOM Bu6suoreka [IOK
33 nepemeHHoOM https://m.edsoo.ru/20a68a45
CucTeMbl HEPaBEHCTB € OAHOM Bu6auorexa [IOK
34 nepemeHHOM https://m.edsoo.ru/d72b241f
PelueHue TeKCTOBbIX 334a4 C MOMOLLbIO Bub6suorexa IIOK
35 HepaBEeHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/fleecaff
PelueHue TeKCTOBbIX 334a4 C MOMOLLbIO Bubnuoreka [IOK
36 HepPaBEeHCTB, CUCTEM HEPABEHCTB hitps://m.edsoo.ru/29eala05
HepaBeHCTBO € ABYMA NepeMeHHbIMW.
PelweHune HepaBeHCTBa C ABYMSA but6mmoreka [IOK
37 NepeMeHHbIMM https://m.edsoo.ru/a555d73b




Ipadunyeckunii metom, peLeHns cCUCTeEM

bub6nmoreka [IOK

38 HEepaBeHCTB C ABYyMA NepeMeHHbIMU https://m.edsoo.ru/28bab74d
Cnctembl HepaBeHCTB C ABYMA BuGmnorexa [TOK
39 nmepemenrHbimy https://m.edsoo.ru/bf38d029
fI(OHTDOIIbHaﬂ paboTta no Tell\l/le Bu6miorexa IJOK
40 "eaapaTHbie HepaseHcTBa https://m.edso0.ru/4244257d
41 buKBagpaTHble ypaBHEHUA Bubmuorexa IIOK
https://m.edsoo.ru/ba8b4827
Mpumepbl NPUMEHEHUIA METOA0B
paBHOCMﬂbeIX npeobpasoBaHuii, 3aMeHbI Bu6miorexa IOK
nepemeHHoMn, rpadpuyeckoro metoga npu https://m.eds0o.ru/8cc6£335
42 pelleHnmn ypaBHeHUI 3-1 un 4-ii cTeneHem
Mpumepbl NPUMEHEHU MeTOA0B
paBHOCVmbeIX npeobpasoBaHNit, 3ameHbl Bu6miorexa I[OK
nepemeHHoMn, rpadpuyeckoro metosa npu https://m.edsoo.ru/d3127b99
43 peleHnn ypasHeHwn 3-in n 4-i cteneHen
Mpuvmepbl NPUMEHEHUIA METOA0B
paBHOCMﬂbH::IX npeobpa3oBaHNit, 3ameHbl Bu6miorexa [JOK
nepemeHHoMn, rpadpuyeckoro metosa npu https://m.edsoo.ru/e06bdafc
44 pelleHnn ypaBHeHu 3-i u 4-ii cteneHemn
PeweHue ;ul,poﬁHo-pau,MOHan bHbIX Bu6miorexa IJOK
45 YPaBHEHNN U HEPABEHCTB https://m.edsoo.ru/c62a3d83
PeweHune 4pobHO-paUMOHaNbHbIX Bu6mmoreka LIOK
46 YPaBHEHUI U HEePaABEHCTB

https://m.edsoo.ru/e633ff10




PelweHne Apo6HO-paLMOHaNbHbIX

; bub6nmoreka [IOK

47 YpaBHeHWM 1 HepaseHcTs https://m.edsoo.ru/9b27174d
PeweHne Apo6HO-PaLMOHANBHBIX Bubnmorexa [IOK

48 YpaBHeHM i HepaseHcTs https://m.edsoo.ru/7b73895d
PeweHue cuctem ypaBHeHMIM ¢ ABYMA Bubnmorexa [IOK

49 MEPEMEHHEIMN https://m.edsoo.ru/cc8df2{9
PelweHne cuctem ypaBHEHMI ¢ ABYMA Bubnmorexa [IOK

>0 MEPEMEHHEIMN https://m.edsoo.ru/3bef3efc
PelwweHune npocTtenwmnx cucrem
HeNMHEeNHbIX ypaBHEHUI ¢ ABYMSA bu6nunorexa LIOK

51 nepemeHHbIMU https://m.edsoo.ru/c06799ac
PelleHue NpocTeNLLIMX CUCTEM
HEe/IMHENHbIX YPaBHEHUIA € ABYMSA bubmmoteka IIOK

52 nepemeHHbIMM https://m.edsoo.ru/d9e8af79
PelleHue NpocTENLLIMX CUCTEM
He/IMHENHbIX YpaBHEHWU ¢ ABYMSA bu6mmoreka IIOK

53 nepemeHHbIMU https://m.edsoo.ru/a0409350
PelleHne NpocTENLLIMX CUCTEM
HEe/IMHENHbIX YPaBHEHUI C ABYMSA bub6mmorexa [IOK

54 nepemeHHbIMM https://m.edsoo.ru/7910b721
MpaduyecKunii MeToa peLleHns CUCTeMb
HE/IMHENHbIX YPaBHEHUI C ABYMSA bub6mmorexa [IOK

55 nepemMeHHbIMM https://m.edsoo.ru/68e900a3




Ipadunueckunit meTom peleHna cucTembl
HENIMHENHbIX YPaBHEHUI C ABYMSA

bu6nmoreka [IOK

56 nepemeHHbIMU https://m.edsoo.ru/b3113be3
Cuctema ABYX HE/IMHEWHbIX YpPaBHEHWI C
ABYMA NepemeHHbIMU Kak mogenb bubnunoreka LIOK

57 peasibHOMN cuTyauum https://m.edsoo.ru/74a77c73
Cuctema ABYX HEIMHEWHbIX YPaBHEHWI C
ABYMA NepemeHHbIMU Kak Mmogenb bubnunoreka LIOK

58 peanbHOoMN cUTyaumm https://m.edsoo.ru/30731862
Cuctema ABYX HEIMHEWHbIX YPaBHEHWI C
OBYMSA MepemMeHHbIMU KaK MoJeb bubnunoreka LIOK

59 peanbHON cUTyauum https://m.edsoo.ru/8a6d5954
Cuctema ABYX HEIMHEWHbIX YPaBHEHWI C
ABYMA NepemMeHHbIMU Kak MO4EeNb bu6mmoreka IIOK

60 peanbHOM cUTyaLmm https://m.edsoo.ru/ce8950b3
Cnctema HeNMHENHbIX YPAaBHEHWI C Bu6morexa IJOK

61 napamerpom https://m.edsoo.ru/dbd6342b
Cnctema HeIMHENHbIX YPaBHEHWI C BuGmmorexa IJOK

62 napamerpom https://m.edsoo.ru/60ebb1f3
Cuctema HennHelHbIX ypaBHEHUM C Bu6muorexa [OK

63 flapamerpom https://m.edsoo.ru/40bd4935
MpocTeiwmne HepaBeHCTBa C ABYMSA Bubmuotexa LOK

64 nepemeHHbIMN U UX CUCTEMDbI

https://m.edsoo.ru/7ccf2559




KoHTposbHaa paboTa no teme

bub6nmoreka [IOK

65 "YpaBHeHMA, HEPaABEHCTBA U UX cucTeMbI" https://m.edsoo.ru/3fca3696
MoHATUE YNCNOBOM NOCNEA0BaATEIbHOCTH.
KoHeuHble 1 6ecKoHeYHble bub6nmoreka [IOK

66 nocneaoBaTeNbHOCTH https://m.edsoo.ru/d5¢2560d
OrpaHuyeHHas Nociea0BaTeIbHOCTb.
MOHOTOHHO Bo3pacTatowas (ybbisatowas) bubmmorexa LIOK

67 nocneaoBaTeNbHOCTb https://m.edsoo.ru/74049546
Cnocobbl 334aHNA NOC/EA0BaTEIbHOCTY:
onucaTteNbHbl, TabNNYHBINA, C MOMOLLbIO bubnuoreka [IOK

68 $OpPMY bl N-TO YNEHA, PEKYPPEHTHBDIN https://m.edsoo.ru/027a3fa4
ApndmeTnyeckan U reomeTpuyecKas Bu6muotexa LOK

69 nporpeccm https://m.edsoo.ru/ad57c¢055
ApudmeTtnyeckan U reomeTpuyecKas Bu6muotexa LOK

70 nporpeccay https://m.eds00.ru/8017f902
CsolicTBa Y1eHOB apudmMeTUYEeCcKon n Bu6morexa IJOK

71 reomerpuueckoit nporpeccuit https://m.edso0.ru/fbS77805
CBolicTBa Y4NeHOB apndmMeTUHEeCKOn n BuGmiorexa LIOK

72 reomeTpueckoit nporpeccuit https://m.edsoo.ru/c79443ad
®opmybl N-ro YneHa apudmeTUYecKom u Bubmuotexa LOK

3 reoMeTpU4ecKoit nporpeccuit https://m.edsoo.ru/b01a67a2
dopmyibl N-ro YneHa apudMeTUYecKom u Bubmuotexa LIOK

74 reomMeTpuyeckon nporpeccui

https://m.edsoo.ru/77dee84a




®dopmynbl N-ro YneHa apudmeTUyYecKom m

bub6nmoreka [IOK

7> rEOMETPMHECKOi Mporpeccuii https://m.edsoo.ru/c72ef6bf
dopMy/ibl CYyMMbI MEPBbIX N YJ1IEHOB
apMPpMeTUUECKON U reoMeTpUYeCcKoi bubnuoreka [JOK

76 nporpeccuii https://m.edsoo0.ru/9492847
dopmynbl CyMmMbl NEPBbLIX N YNEHOB
apMPpMeTNUeCKOM U reoMeTpUYecKoii bubnuoreka [IOK

77 nporpeccui https://m.edsoo.ru/e4c9ad63
dopmynbl CyMMbl NEPBbLIX N YI1EHOB
apMPpMeTNUeCKOM U reoMeTpUYecKoii bubnuoreka [IOK

78 nporpeccuit https://m.edsoo.ru/a594233e
3afa4m Ha NpoLeHTbl, BaHKOBCKME BKIaAbl Bu6morexa LIOK

79 v KPEANTDI https://m.edsoo.ru/38f5¢c6d2
3a4auum Ha NPOLLEHTbI, BAHKOBCKME BKAAAbI Bu6muorexa [OK

80 v KPEANTDI https://m.edsoo.ru/64f7e085
3a4aum Ha NPOLLEHTbI, BAaHKOBCKME BKAAAbI Bu6morexa IJOK

81 v KpeAnTE! https://m.edsoo.ru/c4a9eb67
3afa4M Ha NPoLLEeHTbl, GBaHKOBCKME BKIaAbl Bubmmotexa LIOK

82 vkpepuel https://m.edsoo.ru/e3f6d855
3afa4um Ha NPoLLEeHTbI, GBaHKOBCKME BKIaAbl Bu6muorexa [OK

83 vkpeausl https://m.edsoo.ru/b19754bd
3afaun Ha NPoLLEHTbI, BaHKOBCKME BKAaAbI Bu6muorexa LOK

84 W KpeauTbl

https://m.edsoo.ru/bctf88abf




3a4auyum Ha NPOLLEHTbI, GBaHKOBCKME BKAaAb!

bub6nmoreka [IOK

85 W KpeauT https://m.edsoo.ru/ccfOd1fc
MpeacraBaeHmne o CXoAMMOCTH
nocnenoBaTeIbHOCTU, O CYMMUPOBAHUM Bu6miorexa LOK
BeckoHedHo ybbiBatowelt https://m.edsoo.ru/d5895ad1

86 reomMeTpuyecKkoi nporpeccum
MpeacTaBneHUe 0 CXOAMMOCTH
nocnen0BaTe/IbHOCTU, O CYMMUPOBAHUM Bu6miorexa IJOK
beckoHedHo yBuiBalouert https://m.edsoo.ru/133bae23

87 reoMeTpuYecKoi nporpeccum

88 MeTog MaTeMaTUYECKOM MHAYKLNN bubmuorexa IIOK

https://m.edsoo.ru/feb21fdd
89 MeTog MaTemMaTUYECKOM MHAYKLNN bubmorexa IIOK
https://m.edsoo.ru/a0dcf477

KoHTposibHana paboTa no teme "Yncnosble Bu6miorexa I[OK

90 nocnefoBaTeIbHOCTU U nporpeccun” https://m.edsoo.ru/9e0dd430
KopeHb n-i cteneHun. CBOMCTBA KOPHSA N-i Bu6miorexa LOK

21 cTeneHn https://m.edsoo.ru/6e5a5af5
KopeHb n-i1 cteneHun. CBOMCTBa KOPHA N-I Bu6miorexa [JOK

92 | crenenu https://m.edso0.ru/b32¢69f2
CTeneHb C pauMoHaNbHbIM NMOKa3aTeNem u Bu6miorexa IJOK

93 e ceoncrea https://m.edsoo.ru/0aa0c138
CTeneHb C pauMoHaNbHbIM NMOKa3aTeNemM u Bu6miorexa IJOK

94 eé cBoMncTBa

https://m.edsoo.ru/5325ca3a




CTeneHb C paUMOHaNbHbIM NOKa3aTesieM U

. bub6nmoreka [IOK
95 | eecrolicTea https://m.edsoo.ru/4882d830
TosaectBeHHble Npeobpa3oBaHms
BbIPaXKeHUI, coaepXaLinx KopeHb N-i bub6nmoreka [IOK
96 cTeneHu https://m.eds00.ru/53b617b8
ToskaectBeHHble npeobpa3oBaHus
BbIPaXKeHUI, coaepXaLinx KopeHb N-i bu6nunorexa LIOK
97 cTenenHu https://m.edsoo.ru/ebad7498
ToskaectBeHHble npeobpa3oBaHus
BbIPaXKeHWI, coaepKaLinx cTeneHb C bu6nmorexa LIOK
98 paLMoHaibHbIM MOKasaTenem https://m.edsoo.ru/ca7892bc
KoHTponbHan paboTa no teme "CreneHb C Bu6muorexa [OK
9 PaUMOHabHbIM NOKa3aTe/1em” https://m.edsoo.ru/bdf8871d
MosTopeHune n obobueHue. Yncna un
BblYMCAEHMA (3aNUCb, CPaBHEHME, bu6nmorexa LIOK
100 | [eincTsus C AeUCTBUTE/IbHBIMU YMUCIAMM) https://m.edsoo.ru/b13a49¢9
MNMoBTopeHne n 06o0bweHune. Ynucna m
BblYMCAEHUA (aencTBuA ¢ Butmiorexa [[OK
AeNCTBUTEIbHBIMM YNCIAMM, YMC/I0Ban https://m.edsoo.ru/al 8095d9
101 npsamas)
MoBTopeHne n 0b6obeHne. Yncna u
BblYMCAEHMUSA ( MPOLEHTbI, OTHOLIEHMS, bubmuoreka [JOK
102 nponopumm) https://m.edsoo.ru/2a2ba4d9




103

MNoBTopeHne n ob6obuieHme. TeKcToBble
33434M (pelseHme TeKCTOBbIX 3a4a4
apudmeTUYecKUM 1 anrebpamyeckum
cnocobamm)

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

104

105

MosTopeHune n 06o6weHne. TekcToBble
3a/laum (pelleHMe TEKCTOBbIX 33au
apuPMeTUYECKUM M anrebpanyeckum
cnocobamm)

MNoBTopeHne n obobuieHne. TekcToBble
3a/auu (pelleHne TeKCTOBbIX 3a4a4
apudmeTUYeckum 1 anrebpanyecknum
cnocobamm)

bubnuoreka [{OK
https://m.edsoo.ru/69d23450

bubnuoreka [{OK
https://m.edsoo.ru/facf7c03

106

107

108

MosTopeHne n ob6obweHne. TekcToBble
3aZlaum (pelueHre TEKCTOBbIX 334au
apudMeTUYECKUM U anrebpanyecknum
cnocobamm)

MoBTopeHne n 0606LeHNe.
AnrebpanyecKkune BbiparkeHnn
(npeobpasoBaHne anrebpanyeckmx
BbIPAXKEHUI, COAEPIKALLUX CTENEHDb C
LenbiM NoKasaTtenem)

MNMoBTopeHne n 0606bLeHNne.
AnrebpanyecKkune BblparkeHus
(npeobpasoBaHne anrebpanyeckmx
BbIPAXKEHUI, COAEPIKALLUX CTEMNEHDb C
Lenbim Nnokasartenem)

bu6mmoreka IIOK
https://m.edsoo.ru/5d2df02d

bub6mmorexa [IOK
https://m.edsoo.ru/dad1ae58

bubnunorexa LIOK
https://m.edsoo.ru/efa0e730




MNoBTopeHne n obobuieHme.
Anrebpanyeckune BbipakeHus
(npeobpasoBaHue anrebpanyeckmx
BbIPAXKEHUI, COAEPHKALLMX

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

109 apndmMeTUYEeCKUit KBagpPaTHbIN KOPEHb)

MNoBTopeHne n obobuieHme.

Anrebpanyeckue BblparkeHUs

(npeobpasoBaHue anrebpanyeckmx bu6mmorexa [IOK

BbIPAXKEHUI, COAEPIHKALLMX https://m.edsoo.ru/a527aa4b
110 apuPMeTUYECKUIA KBaAPaTHLIN KOPEHb)

MNoBTopeHne 1 06obuieHne.

Anrebpanyeckme BblipaxKeHusn Bu6miorexa I[OK

(npeobpasosanue Lenbix 1 APobHO- https://m.edsoo.ru/75¢20ae0
111 PaLMOHaNbHbIX Bblpa*KeHUI)

MoBTopeHne n 0606LeHNe.

Anrebpanyeckne BblparKeHUs Bu6morexa [IOK

(npeobpasoarine uenbix  ApoGHO- https:/m.edsoo.ru/f027e68f
112 PaLMOHaNbHbIX Bblpa*KeHUI)

MNoBTopeHne 1 060buieHKe.

Anrebpanyeckue BblparKeHUsA Bu6miorexa IJOK

(MmoaenmMposakme ¢ nomowbio opmy https://m.edsoo.ru/a734595b
113 peanbHbIX MPOLLECCOB M ABNEHNI))
114 UToroBas KOHTpOJIbHanA paboTa bubmorexa TIOK

https://m.edsoo.ru/513c76d2

115 MosTopeHue n 0606LeHne. PyHKLMUM bubnunorexa LIOK

(nocTpoeHue, CBOMCTBA U3YYEHHbIX

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




bYHKLMIA, MOAENMPOBAHNE PEAIbHbIX
npoueccos)

MNoBTopeHne n obobuieHne. PyHKLUN
(nocTpoeHue, cBOMCTBA U3YYEHHbIX

bu6nmoreka [IOK
7 1
bYHKUMI, MOAGAMPOBAHME PeaNbHbIX https://m.edsoo.ru/9336bac2
116 npoueccos)
MoBTopeHne n 06obuweHne. PyHKUMU
(nocTpoeHmne, CBOMCTBA U3YYEHHBbIX Bu6miorexa LIOK
Y 1
(bYHKUW, MOAEAMPOBAHUE PEANbHbIX https://m.edsoo.ru/f6ab4fe5
117 npoueccos)
MNMoBTopeHne n 0606bweHne. PyHKUMM
(nocTpoeHue, cBOMCTBA U3YUYEHHbIX Bu6miorexa LIOK
7 1
bYHKUMI, MOAGAMPOBAHME PeaibHbIX https://m.edsoo.ru/b310ff9b
118 npoueccos)
MNoBTopeHne n 06obuieHne. PyHKUMMU
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCIEHUS
11 BbinonHATe, coueTas yCTHble M IUCbMEHHBbIE NMPHUEMBI, apupMeTHUECKUe
’ JEHCTBUS C pallMOHATIbHBIMU YU CIIAMU
HaxoauTh 3HaueHUs YMCIOBBIX BBIPAKEHUN, NPUMEHATh Pa3HOOOpa3HbIE
1.2 CcrocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHUU JAPOOHBIX BBIPAKCHHH,
coJepKanmx 0OOBIKHOBEHHBIE U JECATUIHBIE IPO0H
[lepexonuTh OT OAHON (POPMBI 3aIIUCH YKCEN K APYroi (IIpeoOpa3oBbIBATh
1.3 JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATUYHYIO, B
YaCTHOCTH, B OECKOHCUHYIO IECATUIHYIO POOH)
1.4 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyriaTh yncia
BBINONHATP NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAQUYEHUM YHCIIOBBIX BBIPAXKEHHI. BBINOIHATH NEUCTBUS CO CTENEHSIMHU C
HaTypaJIbHbIMH I10Ka3aTeNIMU
17 [IpuMeHATh  NpU3HAKK — JEIMMOCTH, Ppa3JIO)KEHUE Ha  MHOXHUTEIU
’ HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OPHUEHTHPOBAHHBIE 3a/1ayM, CBA3aHHBIE C OTHOIICHHEM
13 BEJIMYMH, IPONOPLUUOHATIEHOCTHIO BEJIMYMH, IPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIBTAThl PELIEHUS 33Jad C y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
1 Vcnonb30Bath anredpanvyeckyro TEPMHUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
’ e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuasa
29 Haxonuth 3HaueHHss OyKBEHHBIX BBIPOKEHUH IpPHU 33JaHHBIX 3HAUYEHUSAX
' [IEPEMEHHBIX
)3 BomonusaTe  npeoOpa3oBaHMs — LEIOr0  BBIPAKEHHS B MHOTOWIEH
' MPUBEIEHNEM NOJIOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK
24 BBINONHATE YyMHOXXEHME OJHOYJIEHA HAa MHOTOYWIEH M MHOTOWIEHa Ha
’ MHOT'OYJIEH, TPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcylecTBISITh pa3joKEHWE MHOTOUYIEHOB HAa MHOXHUTENIHW C IMOMOIIbIO
2.5 BbIHECEHHS 3a CKOOKHM OOIIEr0 MHOXHUTENS, TPYIIHUPOBKU CIAraeMblX,
npuMeHeHHs (GOopMYIT COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensiTh mpeoOpa3zoBaHKsl MHOTOUWIEHOB Ul PEIICHUs Pa3INYHbIX 3a/1a4




U3 MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIIbHOU NIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypajJbHBIMU IIOKA3aTCIIsIMU  IJId

27 peoOpa3oBaHus BEIPAKEHU
3 VYpaBHEHUs U HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHSs IpaBUIIa
3.1 nepexojia OT MCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsts,
ABJIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckue METOJbI MPHU PELICHUU JUHEHHBIX ypaBHEHHUI U
’ WX CHCTEM
13 [TonGuparh npuMepbl Map 4YHCEN, SBISIOMUXCS PELUICHHEM JHMHEWHOTo
’ YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JITUHEWHOTO YpaBHEHUS C
34 IBYMsI TIGPEMEHHBIMH, TIOJB3YSICh TpaduKOM, TPHBOIUTH MPHUMEPHI
pelIeHUs] ypaBHEHHS
35 Pemare cuctembl ABYX JIMHEWHBIX YpPaBHEHUH C JIByMsl NEPEMEHHBIMHU, B
’ TOM YHCIIE TpapUIECKH
CocraBiaTh W pewiaTh JUHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIIOBUIO 33Ja4yM, MHTEPIPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4 MOJYYEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. @yHkuun
H300paxaTh Ha KOOPIMHATHOW TMPSAMON TOUYKH, COOTBETCTBYIOIIUE
4.1 3aIaHHBIM ~ KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aIlUCHIBATH
YHCIOBBIE TPOMEKYTKH Ha alTreOpandecKkoM sI3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIMHATaAM
4.3 Crtpouts rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk QyHKINU y = [X|
OnuceiBaTh C MOMOIIBI0 (YHKIMA WU3BECTHBIE 3aBHCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENIBHOCTb, BpEMsI, 00bEM padOThHI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumats rpaguueckuii cnoco0® mpeacTaBiIeHUs U aHalIu3a WH(GOpMaLUH,
4.6 U3BJIEKATh W UHTEPIPETUPOBaTh HMH(OpPMALMIO M3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJbTara
1 UYucna v BBIYUCICHUS

1.1

Hcmonp30BaTh HadaJbHEIC MNpEaACTaBJICHUA O MHOXCECTBC JleﬁCTBI/ITeJIBHBIX




qyucen JUIs CpaBHEHHs, OKpPYIJIGHHMS M BBIUHCICHHH, WU300paXkaTh
JICUCTBUTEIIbHBIC YHCIIa TOYKAMHU HA KOOPJAUHATHOU MPSIMOi1

1.2

[TpumeHsTh TOHATHE aApU(METHUYECKOTO KBaJIPaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJB3ysd NpU HEOOXOAMMOCTH KAJIBKYIATOP,
BBINOJIHATh TPEOOpa3OBaHMs BBIPAKECHUH, COACPXKALIMX KBaapaTHBIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEMN

1.3

Hcronp30Bath 3amucH OONBIIMX W MAJIBbIX YHCEN C MOMOIIBIO TECITHYHBIX
npobeii u creneneit yucna 10

AnreGpanyeckue BbIpaKeHHs

2.1

22

23

[IpuMeHATh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTesieM, BBINOJIHATh
npeoOpa30BaHUsl BRIPAXKEHUN, COIEPKAIIMX CTEIICHU C LEIBbIM MMOKa3aTeIeM

BBINONHATE TOKIECTBEHHBIE MTPEOOpPa30BaHUs PAllMOHAIBHBIX BBIPAKCHHI
Ha OCHOBE MpaBWJI ACWCTBUH HAJ MHOTOWIEHAMH M alrcOpamdeCKUMH
JIPOOSIMU

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘IJ'ICH Ha MHOXXUTCIIN

24

[TpumeHsTh IpeoOpa30BaHusl BBIPAKEHUHN JUIsl PELEHUS Pa3IMyYHbIX 33134
13 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKU

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemate nuHEHbIE, KBaJpaTHBIE YPABHEHUs U PALMOHAJIBHBIE YPABHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IEPEMEHHBIMU

3.2

33

34

[TpoBOIUTH MpOCTEHIIINE UCCIICTOBAHUS YPABHCHUI U CHCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaprUecKuX MpeaCTaBIeHUN (yCTaHABIMBATS,
HMECT JIM YPpAaBHCHHUC HJIM CHCTCMaA ypaBHeHI/If/'I peumicHusd, €CJIM UMECT, TO
CKOJIBKO, U TIpOYee)

[TepexoauTh OT CIOBECHON (OPMYIHMPOBKM 3ajaud K e€ anredpandeckoit
MOJICJIA C IIOMOLIBIO COCTABJICHWS YPABHEHUs WIM CHUCTEMbl YPaBHEHHU,
WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4d IOJYYECHHBIN
pe3yibTaT

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPAaBEHCTB [l CPAaBHEHMS, OLEHKH,
peuiarb JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHONM M HMX CHUCTEMBI,
JaBaTh TpapUuUecKyl0 WIUIIOCTPAIMI0 MHOXECTBA PEIICHWN HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB

OyHKIMU

4.1

[Tonumath U UCMIONB30BATh (PYHKIIMOHAIBHBIE TIOHATUS U A3BIK (TEPMHHBI,
CUMBOJINYECKHE O0O3HAU€HUs), ONpENeNsITh 3HaueHWe (YHKIUU 110
3HAYEHUIO apTyMEHTa, OIpeIesaTh CBOWCTBA (YHKIUU 1O €€ rpapuky

4.2

Ctpouts rpaduku dJIeMEHTApHBIX QYHKIIMA BHJIA:
y=k/x




kix

, y =x3, y = X% y = [x|, onuchIBaTh CBOMCTBAa 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 yIOPSAI0YNUBATH PALIMOHATIBLHBIC U UPPAITHOHATIBHBIC YHCIIA
BeimonHAT  apudMeTHYeCKHe JEHWCTBHS C PAIMOHAIBLHBIMH YHCIIAMH,
1.2 coyeras YCTHbIE U IIMCbMEHHbIE MPUEMBI, BBINOJHATH BBIYUCICHUS C
HMppanyoHaJIbHbIMU YUCIIAMHU
13 HaxonuTe 3HaueHHs cTENeHEW C MLENbIMU IIOKA3aTelsIMU U KOPHEH,
' BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN
14 OKpyriarh JNEUCTBUTENbHBIC YHCIA, BBIIOJHATh NPUKUIKY pe3yJibTara
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEpABEHCTBA
21 Pemate nuHelHbIE M KBaJapaTHbIC YpaBHEHUsS, YPaBHEHUS, CBOMISIIMECS K
' HUM, MIPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHS
Pemate cucTtembl IBYX JIMHEWHBIX YpaBHEHHWH C JIByMs NEPEMEHHBIMH U
2.2 CHUCTEMBI JBYX YypaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBISETCS
JIMHEHHBIM
Pemarp TekcTOBBIE 3amauM anreOpayecKuM CIOCOOOM C TOMOIIBIO
2.3 COCTAaBJICHUSl YPaBHEHUs WJIM CHUCTEMBl JABYX YpPaBHEHUU C JByMs
epeMEHHBIMHU
[IpoBoauTh MpoOCTEHIIINE UCCIIEIOBAHNS YPABHEHHUI U CUCTEM YpaBHEHUH, B
24 TOM YHCIEe C NpPUMEHEHUEM TpadUUecCKUX MpPENCTaBICHUN (Hampumep,
’ YCTaHaBIMBATh, UMEET JIU yYPABHEHHE WIIM CUCTEMa YPABHEHUMN pPEIICHMS,
€CJIK UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paKaTh
2.5 pelIeHNEe HEPABEHCTB HA YHWCIOBOM MPSIMOM, 3alUChIBaTh PEIICHHE C
MOMOIIBI0 CHMBOJIOB
Pemate cucTeMbl JTMHEHHBIX HEPaBEHCTB, CHUCTEMBl HEPaBEHCTB,
26 BKJTFOYAIONME KBAJAPATHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
' HEpPaBEHCTB Ha YHCJIIOBOW MPSMOMW, 3aMUCHIBATh PEIICHHUE C TOMOIIBIO
CHMBOJIOB
2.7 Hcrnonb30BaTh HEpABEHCTBA IIPU PEIICHUH PA3JIMYHBIX 3a/1a4




OyHKIUU

PacriosnaBath (yHKIMHM M3y4eHHBIX BHUIOB. [lOKa3plBaTh CXEMAaTHYECKH
pacroyio’)keHre Ha KOOPIMHATHOM IIOCKOCTH TpaduKoB (PYHKIUI BHIA:

3.1 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHM OT 3HAUYCHHI
K03 PHUIIMEHTOB, ONUCHIBATH CBOMCTBA ()yHKIIUIA
30 [Toka3piBaTh CXEMATHUYECKH PACIOJIOXKCHHE HA KOOPAMHATHON IUIOCKOCTH
' rpadukoB GpyHKuui Buga y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (QYHKIIUI
13 CrtpouTh 1 M300pakaTh CXEMaTHUECKU TpapUKU KBAJIPATHUHBIX (YHKIIUH,
’ OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMIA 1O UX TpaduKam
34 Pacnio3naBaTth KBaipaTHUHYIO QYHKITUIO TTO GOpPMYJIE, MPUBOAUTH MPUMEPHI
' KBAJIPATHYHBIX (DYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reOMETpUIECKast IPOTPecCcuu
41 Pacnio3HaBaTh apu(METHUYECKYI0 M TE€OMETPUYECKYIO IPOrPECCHU TPH
' pasHBIX CII0CO0ax 3aJaHusl
BBIMONHATE  BBIYUCICHUS C HWCHOJB30BaHUEM (QOpPMYNI n-rO  4ieHa
4.2 apu@MeTUYecKoil M TEeOMETPUYECKOM MpOorpeccui, CyMMbl NEPBBIX N
YJICHOB
43 W300pakaTh YJICHBI TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
' IUTOCKOCTH
Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMHU ITTOCIIEAOBATEILHOCTSIMHU, 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 v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATHUYHBIC, IEPEXO OT OJHOU (hopMBbI 3anucu apodeit
1.1 K apyrou. IloHsaTue pannoHanbHOro 4ucia, 3alKuch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHaIbHBIX YUCEI
12 Apudmerndecknue IeHCTBUS € palMOHAIBHBIMM uuciIaMu. Pemienue 3amau w3
’ peaybHOM MPAKTHKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
’ BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3anMCh NPOLEHTOB B BHAE APoOM M IpoOH B BHIE NMPOIECHTOB. Tpu
’ OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM NPAKTUKH
s [IpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa30kKEHUE HA MHOKUTEIN HaTypaJlbHbIX
’ qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 0OpaTHas IPONOPLUOHATILHOCTH
2 AnrebpanuecKue BRIPAKCHHS
1 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumele
’ 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXKAY BEIMYMHAMH B  BHIE  (HOpMyIBL
' Beoruncienus mo gpopmyinam
2.3 [TpeoOpa3oBanue OYKBEHHBIX BbIpRXKEHUI, TOKAECTBEHHO PAaBHbIEC BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 Opnounenbl u MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHUE,
' YMHO)KEHHE MHOTOUJICHOB
’6 @opMybl COKpAIIEHHOTO YMHOXCEHMSI: KBagpaT CYMMBl M KBaJgpaT Pa3HOCTH.
’ ®opmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa IpeoOpa3oBaHMUs  ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHUM
32 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
’ YPaBHEHUS, PELIEHUE JIMHENHBIX YPABHEHUN
13 CocraBieHue ypaBHEHMH MO YCJIOBHIO 3aJaud. PemieHne TEeKCTOBBIX 3a1ay C
) HIOMOILLIO YPaBHEHUI
34 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JINHEWHBIX YPaBHEHUM C JIByMs NEpEeMEHHbIMH. Pernienue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAHOBKH. Ilpumepsl perieHusi TEKCTOBBIX 3a1ad C

MIOMOUIbIO CUCTEM YPaBHEHUN




Koopaunats! u rpaduku. OyHkimm

4.1 Koopaunara Touku Ha nmpsiMoi
49 Hucnossle NPOMEXKYTKH. PaccTossHue Mexzay IByMs TOYKAMHM KOOPAMHATHOMN
' pAMOI
43 [IpsmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGcrycca U OpANHATA TOYKU
' Ha KOOPJAMHATHOM IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpa@UKOB peabHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINU y = [X|
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KUIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Uucna v BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UpPpaLMOHATBEHOM YUCIIE.
' JlecaTHYHBIC TPUOJIMKESHUST MPPALMOHATBHBIX YHCEIT
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEM U UX MpPUMEHEHHEe K
1.2 MpeoOpa30BaHUI0 YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUAM. J[leficTBUTENbHBIC
yucia
1.3 Crenens C 11eJIbIM TTOKa3arenieM U e€ cBoiicTBa. CTaHmapTHas 3alKCh YHuCiia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHslil TpEXuiieH, pa3ioKeHUe KBaAPAaTHOIO TPEXWICHA HA MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poodu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeJIeHNE anredpandeckux Ipooei
24 PanmonanbHble BEIpayKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmysa KopHEHl KBaJpaTHOrO ypaBHeHHus. Teopema
' Buera
32 Pemenne ypaBHeHNH, CBOAAIIMXCA K IMHEHHBIM M KBaJPaTHBIM
33 [Ipocreiimue qpoOHO-pallOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpHnpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CHUCTEM
34 JMHEWHBIX YpPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IprMepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemienue TekCcTOBBIX 33au anredpandeckuM crocoOoM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBseHcTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIacTb ONpeNeNeHUs] U MHOMKECTBO 3HAUCHWH (YHKLUU.
’ CrniocoObl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU 1O €€ TpaduKy
43 [Tpumeps! rpadukoB PyHKIUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIMM, ONHUCHIBAIOIIME MPSIMYHO U OOpaTHYH IPONOPLUUOHATIbHBIE
’ 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x7 y = x?
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHUA
1 Hucna u BBIYUCICHUS
11 PanyonanbHbple 4Kciaa, MPpalUOHANbHBIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
’ JecATUYHbIE Jpoou
MHOXeCTBO JeHCTBUTENFHBIX YHCEN, JCHCTBUTEIbHBIE YHCIAa KaK OCCKOHEYHBIC
12 JecsITUUHble J1poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM
' NEHUCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMod. CpaBHEHHE IEHCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eMCTBUS C ICUCTBUTEIHLHBIMH YHACTAMHU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKAlOIIEro MHpa,
14 JUTMTENILHOCTh TIPOLIECCOB B OKpyskatoimeM wmupe. [IpubmmkéHHoe 3HaueHue
’ BEJIMYMHBI, TOYHOCTh MNpHOMkeHus. OkpyrieHue uucen. [Ipukuaka U oOreHKa
PE3YJIbTaTOB 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 pellleHHs YpaBHEHHUW TPETbEH U 4YETBEPTOMN
’ CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTEIN
2.5 Pemenne npoOGHO-paliOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPABHEHHUU C IBYMS [IEPEMEHHBIMU

Pemenue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHWHOE, a IPYyroe — BTOPO

2.9
CTENEHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemennie TeKCTOBBIX 33729 areOpandecKuM crmocooom

2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM

2.15 KBagparusie HepaBeHCTBA

516 I'padmueckas wuHTepHpeTanusi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMS
' epEMEHHBIMU
3 OyHKIMH

31 KBagpatuunas Gynkius, e€ rpaduk u coiictea. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

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 QyHKUMi , 1 UX CBOWCTBA
4 YucnoBble OCIE10BATEIBHOCTH

41 Omnpenenenre u CrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3amaHue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmynoit u hopMyIoil n-ro uaeHa

40 Apudmernuaeckas nporpeccusi. Dopmyisl n-ro WieHa apupMETHIECKON IPOTPECcCui,
' CYMMBI MEPBBIX 71 YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIibl n-ro 4jeHa T€OMETPUUYECKON Mporpeccuw,
' CYMMBI NIEPBBIX /1 YICHOB

44 N300pakeHune 1wieHOB apu(pMETUIECKON 1 T€OMETPUUECKO Mporpeccuii ToukaMu Ha
’ KOOPAMHATHOM IUNIOCKOCTH. JIMHENHBINA U KCITOHEHIIMAIbHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJl MHO)XECTBAMHU; YMEHUE ONEPUPOBATh MOHATUSAMU: Trpad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTAaBIEHWE MHOXKECTB [UIsl OINKCAaHUS pealbHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACIICHHUC, daKCHOMa, TCOPEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUPOBATHL IIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCJIO, JIEIUMOCTh HATYPAJIbHBIX UMCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUYeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YHOPAAO0YHMBATHL YMCJIA, MPCACTABJIATL 4YHMCJIa HaA
KOOPIMHATHOW IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe oOmnepupoBaTh IOHATUSAMM: CTEIEHb C ILEJIBIM II0Ka3aTelieM,
aprudMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHH OoJblie
€IVHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo Qopmysam, MpeoOpa3oBaHMs
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

YMeHne OonepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW TIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHblE W KBaJpaTHblE ypaBHEHUs, JApoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUH 3a1ad U3 JIPYruX MPEeIMETOB M IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPJAUHATHYIO NPAMYIO U KOOPAWUHATHYIO IUIOCKOCTBH IS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHMS, HauOoNbIlee W HaWMEHbIlee 3HA4eHHUs (YHKIUU; yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsSMas MPOMOPIHOHAIBHOCTh, JIHHEWHAs
byHkuus, KBaapaTHyHas (QyHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB MPOIIECCOB M 3aBHUCHUMOCTEH, IS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTnyecKas
U TeOMEeTpUYEecKass MPOrpecCMd; YyMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THUIOB (B TOM YHUCIIE Ha IPOLEHTHI, O U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb HOKYIIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0100HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (PUrypa, TOuka, OTPE30K, Mpsmasi, Jyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, MPSIMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, Ha HaXOXACHUE
reOMETPUUYECKUX BEIMYMH C NPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, yroOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH MU MPSIMOIi;
YMEHHE paclo3HaBaTb PaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IUIOAAb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIbHUKOB, JITHHBI OKPYKHOCTH U
wiomanau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHUKa, TeopeMy Iludaropa, TPUTOHOMETPUUYECKHE COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaAeH

Ymenue  u3zo0pakaTb  IJIocKue  GUIypel W HMX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJISl MIPEACTABJICHUS JAHHBIX M PEIICHHs 3a/ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAMMCHbIIIEE
3HAUEHHs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHME  H3BIICKATh,
MHTEPIPETHPOBATH U MPEoOpPa3OBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmmax, OTPaKAroI[yl0 CBOWCTBA M XapaKTEPUCTUKH
pealbHBIX TPOLIECCOB W SBJICHHI; YMEHHE pAaclo3HaBaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIoydyailHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOr'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIIBITAXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pellaTh 3aJauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXAaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSTHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX

16

YMeHue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3aauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABAaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCBHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHUYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eJIMMOCTH IEIbIX YUCET
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTH, OCCKOHEUHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YnClia. APpU(PMETHIECKHUE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
L5 HpHGJIH)Ké}iHHe BBIUHCIIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MOKa3areneM. CBoHCTBa
' CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KOpeHb HaTypalbHOU creneHH. [leiicTBUsC apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETEeHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 UYucnoBsle OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeaeneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkumu. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMe)XyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLHUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#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>KHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEITUUYUH
7.6 BexkTops! Ha miockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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