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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YucaaMu. YucinoBas nmpsiMasi, MOJlyJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA poOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHUM
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIMMOCTH CYMMBI H
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKHE OTIEPAIIMH HAJl OCTaTKaMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaJApaT Pa3HOCTH
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEINb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHNHOTO ypaBHEHUS C JBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. CucremMa JAByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH TuiockocTH. Ilpumeps! rpadgukos, 3agaHHbix (popmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompesenieHuss W o6nacth 3HavueHWM ¢yHkuu. CrnocoObl 3a1aHus (PYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.
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Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HEpaBEHCTBA. PaBHOCWIIBHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHEMHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x|  ux cBoiicrsa.
Kycouno-3aiannpie GyHKITHN.
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Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA IMHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU KaK MOJEIb PEATBHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHAJIbHBIX HEpAaBEHCTB. [Ipocrelilne HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT e& kod(durmentos. [paduru pyuxmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [Toctpoerue rpadukoB ByHKIHMIA ¢ TOMOIIBIO TPEOOPa3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcnoBodt mocienoBaTenbHOCTH. KOHeuHbIE W OECKOHEYHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OaHKOBCKHE BKJa/bl, KPEIUTBHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OoOy4JaronMxcsi HAy4YHbIX TMPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTU
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHHuss. OcBoeHHe Kypca anreOpbl 00ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anreOpe MpeanosaracT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHON
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xxone u3ydeHus Kypca oOydaroluMCsi MPUXOAUTCA
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi W  CHOCOOCTBYIOUIME  OBJAJCHUIO  OOYYaIOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaNbHENIIer0 U3y4eHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaroIIMXCs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNINHPYETCS BOKPYT  pallMOHAIBbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBILUICHHUS, HEOOXOJIMMOI0, B YAaCTHOCTH, JIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIEJIEHO HA TIOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO arapara M CBSI3aHHBIX C HUM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWiia WX KOHCTPYHPOBAHMSI CIOCOOCTBYIOT (OPMHPOBAHHIO  yMEHUMN
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakAaHHa U Pean3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEW JKMU3HM IJIsl YCNEIIHOM MNpodeccHOHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYJIbTYpOW Kak CpEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JIOTH4€CKOr0 BOCIIMTAHMS

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEM B MyTEeH MX pelieHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JIOJAEH, MpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBCHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TUIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeWUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKU H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU ~ JIEHCTBUSIMH,  YHUBEPCAJIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpIUTENbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U O0OIINE, YCIOBHBIE;

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

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBHUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYXTaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4eOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATh Ielb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3ajaud (WId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUHM TMPU H3YyYCHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oOydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOUN (OPMBI 3allMCH YWCEN K Apyrou (ImpeoOpa3oBLIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCENI MPHU PEIICHUU 3a7ady, MPOBEICHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBHS C PAllMOHAIBHBIMU YMCIIAMU, UCIIOJIb30BaTh CBOMCTBA YUCEN U MpaBUiIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yucjaa U CTEMEeHM C HaTypaJbHBIM IOKa3aTejeM, MPUMEHATh Pa3HOOOpa3HbIC
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHATh TPUKUJKY M OILEHKY pe3yJbrara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 33]a4 PU3HAKU JETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBIEE O0INee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
npeoOpa3oBaHus BbIpaXXE€HUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJlpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEr0 MHOXKUTEJNS, TPYNIUPOBKH ClIaraeéMbIX, MPUMEHSS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
[epexoia OT UCXOHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HNppaunonanpHbie ynca.
[loHnMaTh W WCHOOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOIUMOCTH KaJIbKYJISATOP, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOMU MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHATHEM OCTaTka [0 MOJIYJI0, IPUMEHSTH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSATh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN I pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

WppanunoHaabHble BhIPAKEHUS.

HaxonuTte 1onmycTrMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSAX, COAEPIKAILNX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMH pEIICHHs, €CIM HMMEET, TO CKOJbKO, W
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToruMaTh ¥ KCHOJIB30BaTh (DYHKUMOHAIBHBIE MOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJYyYUT CIAEAYIOIINE IPEAMETHBIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

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

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pemats nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu aJireOpaudeckuM Croco0oOM C  TOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0OOOMHO omepupoBaTh TMOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMI:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBaApaTUyHyO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun Y=Ff(X).

WnmroctpupoBaTh € MOMOIIBIO Tpaduka peaibHyl0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas POrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM Komrponsusre  Tpaxruseckse (uudpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr

1 U1CJIA 1 BBIYMCJIEHUA. 11 1 Bu6moreka [JOK
PanmonansHbIe yncia (IOBTOpEHUE) https://m.edso0.ru/77e09b13

5 OVYHKINN. KoopauHatsl u 17 1 bubmmoreka [JOK
rpaduxu. OyHKIINN https://m.edsoo.ru/77e09b13

3 AJITEBPAMYECKUE BBIPAXKEHU . 7 Bu6moteka [JOK
BripaxkeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHH%IlCHCTEMLI 10 1 bubmuoreka [{OK
YPABHEHUMN. JIunelinbie ypaBHEHUS https://m.edsoo.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHUS. Crenens ¢ 6 bu6nunorexa LIOK
HaTypaJbHBIM II0Ka3aTeieM https://m.edsoo.ru/77e09b13

5 AJITEBPAMYECKUE BbIPAXKEHUAI. 23 1 bubmuoreka [{OK
MHorouseHsl https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BbIPAXKEHUAI. 14 1 bubnuoreka [{OK
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bubnmnoreka HOK

8 UNCJIA U BBIUUCJIEHUSA. lenumocTh 10 https://m.edsofru/77e09b13

9 OYHKIUWUN. Juneiinas pyHKIus 16 1 ngs?ﬁzfsgsigﬁﬁho%m
YPABHEHI/I}UI N CUCTEMBI BuGmorexa [IOK

10 YPABHEHUWMU. Cucrembl THHEHHBIX 14 1

ypaBHEHUU

https://m.edsoo.ru/77e09b13
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1 [ToBTOpEeHmE, 0600IICHNE, 8 bubnunoreka LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



https://m.edsoo.ru/77e09b13

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomsusre | Mpaxriseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubmmoreka [JOK
HepaBenctBa https://m.edso00.ru/6d40b704
5 UNCJIA U BBIUUCJIEHUWS. KBanpaTHbrit 17 1 bubmmoreka [JOK
KOpPEHb https://m.eds00.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmmoreka [JOK
KBaapartHble ypaBHEHHS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 1 bubmmoreka [JOK
Jpo6HO-paniioHallbHbIE BBIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubmmoreka [JOK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.edsoo.ru/6d40b704
bubnnorexa [JOK
6 OYHKIH 15 L https://m.edSO(])_.[ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnuoreka [IOK
Crenenun https://m.edsoo.ru/6d40b704
bubmuorexa [IOK
8 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 7 1 https://m.e dSO(])_.[ru 16d40b704
9 [ToBTOpenue, 06001ICHNE, 10 1 bubnunorexa LIOK
cucTeMaTn3anus 3HaHUI https://m.eds00.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 8 0
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9 KJIACC

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KourpoJubnbie | IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsl
bubmuorexa [JOK
1 OYHKLMH 25 1 https://m.edsoo.ru/133deaba
) YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuorexa [JOK
KBagparusle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. o5 1 bubmuorexa [JOK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UKW CJIOBBIE TTOCJIIEAOBATEJIBHOCTH o5 1 bubnunoreka [JOK
N ITPOI'PECCUA https://m.edsoo0.ru/133deaba
5 AJITEBPAMYECKUE BbIPAKEHU . 12 1 bubnnoreka [JOK
Crenens C pallMOHATIBHBIM MOKa3aTeIeM https://m.edsoo.ru/133deaba
[ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3alus bubnnoreka [JOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0



https://m.edsoo.ru/133deaba
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3yyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 IToBTOpenue. PannonanpHble 1 Bu6muotexa [JOK
qucia https://m.eds00.ru/33926902
[ToBTOpenue. CpaBHeHue,
YHOpSAA0OYUBAHUE U Bbu6mmoteka [JOK
2 . 1
aprupMETHYECKUE IEHCTBHUS C https://m.edsoo.ru/fba3fad7
paloHaIbHBIMU YHCIIAMHU
3 [ToBropenue. Uucnosas npsamasl, 1 bubmmoreka [JOK
MOAYJIb YHCIIa https://m.edsoo.ru/2a6f552b
ITosTOopenue. [IponeHTshI,
4 3aIKCh TPOLIEHTOB B BUJIE 1 bubmuoreka [IOK
npobu u 1podu B BHUIE https://m.edsoo.ru/eeee7517
MIPOLIEHTOB
[ToBTOpenue. Tpu oCHOBHbIE bubmuoteka [IOK
5 1
3a7a4¥ Ha IPOLEHTHI https://m.edsoo.ru/a8dd2e1f
[ToBTOpenue. Tpu oCHOBHbIE bubmuoreka [IOK
6 1
3a7a4¥ Ha IPOLEHTHI https://m.edsoo.ru/ae009860
[ToBTrOopenue. Pemenne
7 TEKCTOBBIX 3a/1a4 1 bubmmorexa [JOK
a https://m.eds00.ru/73459c0c
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenune 3a1ay u3
8 CaTbHOM TPAKTHKH HA 9aCTH 1 bubmorexa [IOK
P P ’ https://m.edsoo.ru/e8f7b535
IpoOu, MPOLEHTHI, TPUMEHEHHE
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OTHOIIEHUH U MPONOPIUHI TTPU
pelIeHnu 3a1ad

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

9 00U, MPOLIEHTEI, IIPUMEHEHHE bubmmorexa HOK
ApODH, TP UH - TP . https://m.edso00.ru/1125b3e3
OTHOIICHUH U TPOTIOPIIUHA MPU
pelieHuu 3a1a4y
[ToBrOopenue. PeasibHble
10 3aBUCUMOCTH; PEIICHHE 3a/1a4 bubmmoreka [JOK
Ha JIBIDKEHUE, pa0doTy, TOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 KonTponbhas padota no teme Bbu6moteka LJOK
"PanmoHanpHbIe yncia' https://m.edsoo.ru/577c44c3
12 KoopaunaTta Touku Ha NpsIMOMH bubmorexa LHOK
PA P https://m.edso0.ru/75¢93948
bubmmoreka IIOK
13 q
MCTIOBBIC IPOMEXYTIH https://m.edsoo.ru/bcbb7941
bu6nmorexa LIOK
14 q
HCTIOBLIE POMENCYTIH https://m.edsoo.ru/f6¢6070c
Paccrosane Mex ByMSI
15 TOYKaMH KOO Hi—ll}a,TJiIO}IIZM bubnmorexa [IOK
. P https://m.edsoo.ru/7efdfd1c
psIMON
[IpssMmoyronbHas cucrema
16 KoopAuHaT. Abcuucca u bu6muoreka [JOK
OpJMHAaTa TOYKHU Ha https://m.edsoo.ru/b9eded96
KOOPJIUHATHON TUIOCKOCTH
17 IIpssMoyronbHas cucreMa bu6muoreka [JOK

KoopauHaT. AGcicca u

https://m.edsoo.ru/b32bcda3
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opAruHaTa TOYKH Ha
KOOp,I[PIH&THOfI IIJIIOCKOCTH

18 [Tpumepsl rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dhopmynamu https://m.edso00.ru/8e566725
19 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmnoreka HOK
dhopmynamu https://m.eds00.ru/8e566725
20 Urenue rpadMKoB peaibHBIX bubnmnoreka HOK
3aBUCUMOCTEHN https://m.edsoo.ru/add42ela
21 O yHKIIMOHAIBHBIE 3aBUCUMOCTH bu6nmorexa LIOK
MEXK1y BEJINYNHAMU https://m.edso0.ru/399486d6
IlonsTue K. OyHKIHS
22 KaK MaTehi}:;qicmﬂ N}I,(I)-I :JII) bubmmorexa LIOK
A https://m.edsoo.ru/d08d33da
peanpHOTro mpolecca
Ilonsitue K. OyHKIHAS
23 KaK MaTel\il}’][}IfI‘IIGICKaﬂ 131]:)1 :JII) bubmmorexa LIOK
A https://m.edsoo.ru/ec27f703
peanpHOTOo mpolecca
Ilonsitue K. OyHKIHAS
24 KaK MaTel\i}”I[}IfI‘IIS:CKaSI 13/(1){ :J'II) brbmmorexa LTOK
g https://m.edsoo.ru/b951dcc6
peaibHOTO TpoIecca
o5 Ob6nacTh onpeneneHus u bubnuoreka [IOK
o01acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/b51c9ad0
26 OO6nacTh onpeneneHus u bubmuoreka [IOK
o0acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/f7bde192
bubnunorexa LIOK
27
Criocodst sananms GyHKiH https://m.edsoo.ru/84d1f13d
but6mmorexa [IOK
28 r
padui dyniiun https://m.edsoo.ru/17e3cf26
29 KonrtponbHas pabora no Teme bubmuoteka [IOK
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"Koopaunatsl u
rpadukn. DyHKImIn"

https://m.eds00.ru/69768400

BripaxkeHue ¢ nepeMeHHbIMHU.

bu6nmorexa [IOK

30 3HaUCHHE BEIPAKCHM C https://m.edsoo.ru/f4ad2f98
MIePEeMEHHBIMHU
BripaxkeHue ¢ mepeMeHHBIMHU.
31 3HayeHHE BEIPAKEHUS C bubnnorexa LHOK
p https://m.edsoo.ru/637eaf29
MIePEeMECHHBIMU
BripaxkeHue ¢ mepeMeHHBIMHU.
32 3HayeHUE BEIPAKEHUS C bubnnorexa [IOK
P https://m.edsoo.ru/4a51a482
MIePEeMECHHBIMU
[IpencraBnenue 3aBUCUMOCTH
33 MEX1y BEJIMYMHAMU B BUE buGnuorexa [IOK
y https://m.eds00.ru/b50dfb83
bopMyIibl
[IpencraBnenue 3aBUCUMOCTH
34 MEXIY BEIMUYNHAMHU B BUIIE bubnmorexa [IOK
y a https://m.edsoo.ru/d455ec7d
(bopMmyIbI
bu6nmorexa LIOK
3 Boraucnenus o gopmynam https://m.edsoo.ru/21329819
bubmmoteka IIOK
36 Boraucnenus o gopmynam https://m.edso0.ru/a19718d5
YpaBHEHUE C OHOU
37 nepemeHHoi. KopeHb bubmorexa HOK
P - 1OP https://m.edsoo.ru/2cfa2578
YpaBHCHHUS
38 CBoiicTBa ypaBHEHHI ¢ OAHOM bubnmnoreka [JOK
MIEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHI C OHOM bubnmnorexa [JOK

IIEPEMEHHOMN

https://m.edsoo.ru/42fc80d4
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bu6nmoreka [IOK

40 P CHUH
ABHOCIUIBHOCTS YPanHoHuH https://m.edsoo.ru/941ec3c5
YpaBHEHUE KAk
41 MaremMaTu4yecKas MOJEb bubmmorexa [JOK
5 A https://m.eds00.ru/balad158
pealbHOM CUTyaluu
42 Yucno KopHEHN TMHEHHOTO Bu6muoteka [JOK
ypaBHEHUSA https://m.eds00.ru/265c6984
43 Yucno KopHEH TMHEHHOTrO Bbu6mmoteka [JOK
ypaBHEHUs https://m.edsoo.ru/7bfla6f2
Pemrenne TekCTOBBIX 3a71a4 ¢
44 ITOMOIIIBIO JTMHEHHBIX bubmmorexa [IOK
B . https://m.edsoo.ru/3f47df53
ypaBHEHUH
45 JIunelinoe ypaBHeHue, bubnunoreka LIOK
coJiepakalliee 3HaK MOyJIs https://m.edsoo.ru/5e622ca5
KontposbHas paboTa mo temam
46 "BeipakeHus ¢ nepeMeHHbIMU" bubmorexa HOK
. P P . ’ https://m.edsoo.ru/0a2d19c8
JInHeliHbIE ypaBHEHUS
47 Crenenb ¢ HATYpaJIbHBIM bubnnorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/ececd6f0
CBOMCTBA CTEIIEHU C bu6nmorexa LIOK
48
HaTypaJbHbBIM [TOKA3aTeJIEM https://m.edsoo.ru/544ee370
49 CBolicTBa CTEIICHH C bubmuoreka [{OK
HaTypaJIbHBIM NIOKa3aTelIleM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTCIICHH C bubmuoreka [{OK
HaTypaJIbHBIM NIOKa3aTelIleM https://m.edso0o.ru/d24f2e6a
3amnuch Yncna B ACCATHIHOU
. bubnuotexa [JOK
51 MO3UITHOHHOM CHCTEME

CUHCIJICHUA

https://m.edsoo.ru/fc6f6868
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3amnucek yncia B IeCITUYHON

52 IMO3UIMOHHOM CUCTEME buGnuorexa [IOK
H https://m.edsoo.ru/75e2d600
CUMCJIEHUSI
Ongowiensl. OqHOYIEH
53 cragnaptaoro sunaa. CrerneHn Bubmaorexa ITOK
Aap a. https://m.eds00.ru/353073de
OJHOYJIEHA
Onunounensl. OnHOYIEH
54 craggapTHoro suma. Creneun bubnnorexa LHOK
Aap . https://m.eds00.ru/91928350
OHOYJIEHA
Mamuorouiensl. MHOro4iIeH
55 craggapTHoro suma. Creneun buGnuorexa [IOK
fap 7. https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Mpmnorouineusl. MHOro4iIeH
56 ctagmaptHoro suna. CteneHp buGnuorexa [IOK
Aap 7a. https://m.edso0.ru/f089268b
MHOTOYJIEHA
57 CrnosxeHue v BBIYMTAHNE bubmmnoreka HOK
MHOT'OYJICHOB https://m.eds00.ru/9d200635
58 CnosxeHue v BBIYMTAHNE bubmmnoreka HOK
MHOT'OYJICHOB https://m.edsoo.ru/f4564f5e
59 CrnosxeHue v BBIYMTAHNE bubmmnoreka HOK
MHOT'OYJICHOB https://m.edso0.ru/2580eb67
60 YMHOXEHUE U JeJIeHre bubmuoreka [IOK
MHOTOYICHOB https://m.edso0.ru/9c5782fa
61 YMHOXEHUE U JeJIeHre bubmuoreka [{OK
MHOTOYICHOB https://m.edso0.ru/5848f972
62 YMHOXEHUE U JeJIeHre bubmuoreka [{OK
MHOTOWICHOB https://m.edsoo.ru/42e5476a
63 YMHOXKEHVE U eJIeHNne bubnunoreka [JOK
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MHOTOYJICHOB https://m.edsoo.ru/54de7288
64 [IpeobpazoBanme 1MeI0TO bubmmoreka [JOK
BBIPAYKEHHSI B MHOTOWICH https://m.eds00.ru/35c66869
65 [IpeobpazoBanme 11eI10T0 bubmmoreka [JOK
BBIPAYKEHHSI B MHOTOWJICH https://m.edsoo.ru/c6a6cdf9
66 [IpeobpazoBanme MeI0rO bubmmoreka [JOK
BBIPAYKEHHSI B MHOTOWICH https://m.eds00.ru/4c886f22
bubnuoreka [IOK
7 K
0 OPHI MEOTORICHA https://m.edsoo.ru/flec8044
bubnunoreka LIOK
68 K
OPHIT MHOTORIEHA https://m.eds00.ru/d96328f
ToxnectBo. ToxxnecTBEHHBIE
69 npeoOpa3oBaHMs Bubmiorexa OK
beodp . https://m.edsoo.ru/386961a4
anredpanvyecKux BhIpAKEHUI
ToxnectBo. ToxeCTBEHHBIS
70 npeoOpa3oBaHMs Bubmiorexa OK
beodp . https://m.edsoo.ru/5f80fed0
anredpanvyecKux BbIPAKEHUN
ToxnectBo. ToXIeCTBEHHBIE
71 npeoOpa3oBaHUs bubmorexa HOK
peobp . https://m.eds00.ru/2c628e8f
anredpanvdeckux BhIpAKEHUI
ToxnaectBo. ToXIeCTBEHHBIE
72 npeoOpa3oBaHus bubnmorexa [IOK
peodp . https://m.edso0.ru/516¢60cc
anreOpanvdecKux BhIpAKEHUI
ToxnectBo. ToxkaecTBeHHbIE
73 npeoOpa3oBaHHs bubmmorexa [JOK
beodp . https://m.edso00.ru/8b4509ae
anreOpanvdecKux BBIPAKEHUN
74 JlokazaTenbCTBO TOXKJIECTB bubnnorexa [IOK

https://m.edsoo.ru/2fade7af
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KonTponbnas pabora no temam

75 "CrerneHb ¢ HATypaJbHbIM bubmmorexa LIOK
" 3, P " https://m.edsoo.ru/1d3f3417
nokasaresnem", "MHOrouIeHbl
KBanpat cymmbl 1 KBajipar bubnmnoreka HOK
76 -
Pa3HOCTH JBYX BBIpOXKCHU https://m.edso0.ru/6fb067fd
77 KBanpar cyMMbl HECKOJIBKUX bubnmnoreka HOK
BBIPAKCHUI https://m.edsoo.ru/bda0e3bb
Ky6 cymmbI 1 ky0 pazHoCTH bubnuoreka [IOK
78 .
JIBYX BBIpa)KCHUHN https://m.edsoo.ru/0a860ffb
PasnocTs KBagpaToOB IBYX bubnuorexa [IOK
79 .
BBIPA)KCHUI https://m.edsoo.ru/3ca88a25
[Ipou3sBenenue pazHOCTH U bubnuoreka [IOK
80 .
CYMMBI JIBYX BBIPaKECHUI https://m.eds00.ru/b7c55369
[Ipou3sBenenue pazHOCTH U bubnuoreka [IOK
81 .
CYMMBI JIBYX BBIPaKECHUI https://m.eds00.ru/90888a13
82 CyMMa 1 pa3HOCTh KYOOB JIBYX bubnuoreka [IOK
BBIPAKECHHI https://m.edsoo.ru/d96daf29
83 CyMMa 1 pa3HOCTh KYOOB JIBYX bubmuoreka [JOK
BBIPa)KCHU I https://m.eds00.ru/926125000000
84 Paznoxxenue MHOro4ieHa Ha bubmmoteka IIOK
MHOKHUTEIHN https://m.edsoo.ru/22e93da2
[IpousBenenne pazHocTu
85 CYMMBI JABYX BBIPAKECHUU, bubnuotexa [JOK
CyMMa U pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKCHUIN
86 Paznoxxenre MHOrO4IeHa Ha bubmuoreka [{OK
MHOXHUTEIN https://m.eds00.ru/9781ab25
87 BriHeceHne 001Iero MHOKHUTES bubnunorexa LIOK
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3a CKOOKH https://m.edsoo.ru/ea75a23f
bub6nmoreka IIOK
88 M
CTOM TPYHIHPOBIH https://m.edsoo.ru/3a40blcb
KonrponsHas pabora o Teme
89 "DopMYIIBI COKPAILIEHHOTO bubnmorexa HOK
PMYJIBT coKpatt https://m.eds00.ru/07d38a8c
YMHOXKEHUS
90 JlenuMocCThb LENbIX YUCEe. bubmmoreka [JOK
CBoiicTBa IE€IUMOCTH https://m.edso0.ru/08e730f5
01 JlenuMocCTh LENbIX YUCE. bubmmoreka [JOK
CBoiicTBa I€IUMOCTHU https://m.edsoo.ru/bad2c132
92 [IpocTeie 1 cocTaBHbIE UKCIA. Bbu6moteka LJOK
YETHbIEe U HEYETHRIE YHCIIA https://m.edsoo.ru/60be55f1
03 [Ipu3zHaku genuMocTu Ha 2, 4, bubnunoreka LIOK
8,5,3,6,9,10, 11 https://m.edsoo.ru/9f5ccce3
04 [Ipu3Haku genuMocTy Ha 2, 4, bubnunoreka LIOK
8,5,3,6,9,10, 11 https://m.edso00.ru/9007290
IIpusHaku IeTUMMOCTH CYMMBI U
95 bi{ p0H3Be eli[Hﬂ €JIBIX ‘{I/}I]CGJ'I bubnnorexa [JOK
p a H https://m.edso0.ru/93a99bd9
MIPH PEIICHUH 3314
Hanbomnpmmuii o0t fe1uTenn
96 1 HauMeHbIee 001ee KpaTHOe bubnuorexa [JOK
B p https://m.edsoo.ru/8a630e47
JIBYX YHCETT
but6mmoreka [IOK
7 B
9 SAHMHO TPOCTHIC HHCITA https://m.edsoo.ru/9aaef77f
08 AnroputMm EBkinpa. [lenenue c bu6muoreka [JOK
OCTaTKOM https://m.edsoo.ru/c87035fb
99 CpaBHEeHUS LENBIX YHUCET 110 bu6muoreka [JOK

MOAYJIKO HATYPAJIIbHOTO YHCJIa

https://m.edsoo.ru/f9d5b3a6
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Jluneiinas Gynkmus, eé

bubnunorexa LIOK

100 CBOMCTBa https://m.edsoo.ru/41aa7bb3
101 Jluneiinas QpyHkuus, eé bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/4e21f9b0
102 Jluneiinas Gynkmus, eé bubnmnoreka HOK
CBOMCTBa https://m.edsoo0.ru/e8437668
N bu6nmoreka [IOK
103 I'pacpuk muHeiHON QyHKIHM https://m.edsoo.ru/f5e53469
N bubnnorexa [IOK
104 I'papuk muHeHHON QyHKIMHI https://m.edsoo.ru/18ad2ac8
N bubmuoreka [IOK
105 I'paduk muneiino# GyHKIHH https://m.edso0.ru/f8195d52
N bubmuoreka [{OK
106 I'pauk muHeiHON QyHKIMM https://m.edsoo.ru/c8ba5ab4
B bubnunoreka LIOK
107 I'paduk dpynkimm y =[x | https://m.edso0.ru/ecff8e85
B bu6nmorexa LIOK
108 I'paduk pynxummn y = | x | https://m.edsoo.ru/bb45db77
B bubmmoreka IIOK
109 I'padux Qpysximm y =[x | https://m.edsoo.ru/da73dc7f
B bu6nmorexa LIOK
110 I'paduk pynxuun y = | X | https://m.edsoo.ru/5ac03aee
bubmmoteka IIOK
111 Kycouno-3aanHbIe QyHKIMM https://m.edsoo.ru/85edbbd4
bubnunorexa LIOK
112 K -
YCOUHO-3a/1aHHbIE (YHKIIH https://m.eds00.ru/99d09b30
113 Kycouno-3ananusie GpyHKIUN buomorexa LOK

https://m.edso0.ru/635cc345
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bu6nmoreka [IOK

114 K -
YCOHUHO-3aNAHHbIC QYHKUAH https://m.edsoo.ru/7acbfc82
KonrponsHas pabora mo remam
115 "Nenumocts", "JIuneiinas bubmmorexa [JOK
’ https://m.eds00.ru/59839575
byakus"
116 VYpaBHeHue ¢ 1ByMs bubmmoreka [JOK
MepEMEHHBIMU https://m.edso0.ru/0b833c48
117 VYpaBHeHuUe ¢ IByMs bubnunoreka LIOK
MepEeMEHHBIMU https://m.edso00.ru/8aa0563b
I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
118
C IByMsI IEPEMEHHBIMU https://m.edso00.ru/f531d258
119 I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/052a49ec
120 CucremMpl TMHEVHBIX YPaBHEHUN Bu6motreka [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 CucreMpl TMHEVHBIX YpaBHEHUN bubmmnorexka HOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'papnueckuii MmeTo perieHus
122 CIEC’I(“I;MBI JII/IHeITIHLIXH . ABHEHUI bubmorexa HOK
P https://m.edsoo.ru/1ed426df
C IByMsI IEPEMEHHBIMU
I'padnueckuii MmeTo1 permieHust
123 CI/II)CE;MI)I JII/IHeI‘/'IHLIX21 p aBHCHUH bubmorexa HOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemenue cucrem JIMHERHBIX
ABHEHUU C IBYMsI
P AEYM but6mmoreka [IOK
124 MEPEMEHHBIMU METOJ0M

IOoACTAaHOBKHW U MCTOA0OM
CJIOKCHUA

https://m.edso00.ru/a8e82568
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125

Pemenne cucrem TUHEHHBIX
YpPaBHEHUU C IBYMsI
MepEMEHHBIMU METOJIOM
IOJICTAHOBKH U METOIOM
CII0KEHMUS

bub6nmoreka IIOK
https://m.edsoo.ru/bb15461c

126

Pemienue cucrem TUHEHHBIX
YPAaBHEHUN C ABYMs
MepEMEHHBIMU METOJI0M
IIOJICTAHOBKH M METOJIOM
CIIOKEHHUS

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

127

Cucrema 1ByX JUHEHHBIX
YpPaBHEHHI C TBYMS
NepeMEHHBIMH KaK MOJEIb
peaNbHON CUTYyaIluH

bubnunorexa LIOK
https://m.edsoo.ru/fcd17b39

128

KonTponbHas padoTa 1mo Teme
"CHCcTeMbI TMHESHHBIX
ypaBHeHuil"/ Beepoccuiickas
IpoBepoyHas pabora

bu6nmorexa LIOK
https://m.edsoo.ru/9c548408

129

WroroBas koHTpoJsibHas paboTa
/ Beepoccuiickast mpoBepovHas
paborta

130

[ToBTOpenue u 06o0IIEHNE.
Pemenne cucteM THHEHHBIX
ypaBHEHUH C IBYMs
MIEPEMEHHBIMU METOJ0OM
IMOJICTAHOBKH U METOIOM
CIIOXKEHUS

but6mmorexa [IOK
https://m.edsoo.ru/e04bbe00

131

[ToBTOpenue u o6o0IIEHHE.
CrerneHb ¢ HaTYypaIbHBIM

bu6nunorexa LIOK
https://m.edso0.ru/c333abcb
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https://m.edsoo.ru/9c548408
https://m.edsoo.ru/e04bbe00
https://m.edsoo.ru/c333abcb

IIOKa3aTejIeM

[ToBTOpEeHME M 000OIICHNE.
OHOWIEHBI 1 MHOTOYJIEHBI.

bu6nmorexa [IOK
132 T 1
OHICCTBEHHDIC https://m.eds00.ru/9632ch84
npeoOpa3oBaHMs
anredpanvecKux BhIPAXKEHUN
[ToBTOpenue u o0oOIICHHE.
133 DopMyITBl COKPAMEHHOTO 1 bubnxorexa LTOK
pMY pail https://m.edsoo.ru/e7992533
YMHOXKEHUS

134 [ToBTOpenue u o6oOIIEHHE. 1 bubnuoreka [IOK
Koopaunats! u rpaduky. https://m.edso0o.ru/4dc4df36
[ToBTOpenue u o0oOIIEHHE.

135 Jluneiinas QyHKIus u €€ 1 brbmmorexa LIOK

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

136 Pemenne cucreM MUHEWHBIX 1 bubmmoreka IIOK
YPaBHEHUH C ABYMs https://m.edsoo.ru/1c5342f4
MePEeMEHHBIMU
[ToBTOpenue u o6o0IIEeHHE.

137 Pemenue cucrem JIMHEHHBIX 1 bubmuoreka [{OK
YPaBHEHUN C ABYMsI https://m.edsoo.ru/ac20936a
MIePEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 137

[TPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 q 1
HCIHOBBIC HEPABCHCTRA https://m.edsoo.ru/05b2f9el
2 CBo¥icTBa YHCIOBBIX HEPABCHCTB 1 bubmorexa [JOK
p https://m.edso0.ru/4549afe0
3 CBolicTBa YMCIOBBIX HEPABEHCTB 1 bubmorexa [JOK
P https://m.edso0.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa OK
p https://m.edsoo.ru/79a18eb2
5 HepaBeHcTBO ¢ nepeMeHHOi. 1 bubmmoreka [JOK
Crporue 1 HeCTporue HepaBeHCTBA https://m.edso00.ru/6dfe6b28
6 HepaBeHCTBO ¢ IepeMEHHOI. 1 bubmmnoreka HOK
Crporue 1 HeCTporue HepaBeHCTBA https://m.edso0o.ru/5d53d93b
CrnosxeHre U YMHOKEHUE YHUCTIOBBIX
7 HepaBeHCTB. OlLicHUBaHNUC 3HAUCHHS 1 bubmorexa [JOK
P ol https://m.edsoo.ru/a04ef86a
BBIPAKCHUS
CroxxeHue 1 YMHOKEHUE YHCIIOBBIX
8 HepaBeHcTB. OliecHUBaHUE 3HAYCHUS 1 bubmorexa [JOK
p o https://m.edsoo.ru/1c0a2b5d
BBIPAKCHHS
[TonsiTHE O peNICHHH HEPABCHCTBA C
9 OIHOH IepeMeHHOoH. MHOXeCTBO 1 bubmorexa TIOK
P ' https://m.eds00.ru/aa638704
pelIeHn HepPaBeHCTBA
10 [TonsiTve o0 penieHnH HepaBeHCTBA C 1 bu6muoreka [IOK
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OJHOI epeMeHHo. MHOKeCTBO
pElICHUI HEPaBEHCTBA

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

PaBHOCHIBEHEIC HCpaBCHCTBA.

bubnunorexa LIOK

11
HepaBencrBo-cnencraue https://m.edsoo.ru/3al7ce2c
12 HucnoBbie TPOMEXKYTKH bubmmorexa [JOK
P Tt https://m.eds00.ru/80735150
JInneliHOE HEPABEHCTBO C OHOU
13 MepEMEHHON 1 MHOKECTBO €r0 bubmmorexa [JOK
p . https://m.eds00.ru/f0262587
pelieHui
Peuienne nuHENHbBIX HEPABEHCTB C bubmmoreka [JOK
14 . .
OJHOU MepeMEeHHOM https://m.edsoo.ru/3ceb586b
Pelienne nuHENHbBIX HEPABEHCTB C bubmmoreka [JOK
15 . .
OJHOU MIepeMEeHHOM https://m.edsoo.ru/c91ac5f2
16 Pelienne nuHENHbBIX HEPABEHCTB C bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/59248dbe
17 CucTtembl TUHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/a0eba498
18 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/98bf65c2
Pemienne TeKCTOBBIX 3314 C
19 MTOMOIIIBIO JIMHEWHBIX HEPABEHCTB C bubmmorexa [IOK
iu N p https://m.edso0.ru/93d78c5b
OJIHOY TIEpEMEHHOM
20 KonTponbhas pabota no teme bubmuoreka [IOK
"Hepasencrna" https://m.edsoo.ru/a90aff13
but6mmorekxa [IOK
21 K
BA/IpATHBIC KOPHH https://m.edso0.ru/4112736f
99 Apudmernueckuil KBaapaTHbIHI bu6muoreka [JOK

KOpPCHB U €ro CBOICTBa

https://m.eds00.ru/1970379¢
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Apudmerndeckuii KBaapaTHBIN

bubnunoreka LIOK

23
KOpPEHb M €ro CBOMCTBA https://m.edsoo.ru/16109afa
[TonsiTve MppallMOHATILHOTO YUCIIA.
24 JlelicTBUS ¢ HppallMOHAIBHBIMU bubmmorexa [JOK
ppatt https://m.edsoo.ru/cdOcd78c
YyHCIIaMu
25 CBoiicTBa ACHCTBUM C bubmuorexa [IOK
UPPALMOHAIBHBIMU YU CIIAMH https://m.edsoo.ru/ca58bc78
26 CaoiicTBa AeicTBUM C bubnnorexa [JOK
MUPPALMOHAIBHBIMU YU CIIAMH https://m.edsoo.ru/ach64581
97 CoiicTBa ACHCTBHI C bubnuoreka [{OK
MUPPALMOHAIBHBIMU YU CIIAMH https://m.edsoo.ru/bc7f36a8
28 CpaBHeHuE UppaloHaIbHbIX YUCEI bubmorexa LIOK
P PP hitps://m.eds00.ru/7b26d3b0
29 CpaBHeHHME UppALMOHAIBHBIX YHCET bubmmorexa [JOK
P ppatt https://m.edsoo.ru/c5bd43e0
MHO0k€ecTBO 1eHCTBUTEIBHBIX
30 uyucell. [IpencrasieHus o bubmorexa HOK
P https://m.edsoo.ru/51f76b1d
paCHIUPEHUSIX YUCTOBBIX MHOYKECTB
JonmycTuMble 3HaUEHUS
31 [IEPEMEHHBIX B BBIPAKCHUSX, bubmmnoreka HOK
coJiepKalux apupMeTHIecKue https://m.edso0.ru/de922590
KBaJIpaTHbIE KOPHU
JonycTtumMble 3HaUYEHUS
39 NIEPEMEHHBIX B BBIPAKECHUSIX, bubmuoreka [IOK
coJIeprKalnx apuMeTHIecKre https://m.edsoo.ru/c1f762ee
KBaJpaTHBIE KOPHU
33 ToxaecTBeHHbIE TpeoOpazoBaHUs Bbubmuoteka [IOK

BBIPKEHHI, COAEPIKALUX

https://m.edso0.ru/16765140
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apudmeTnyecKue KBaapaTHbIe
KOpHHU

ToxaecTBeHHble MpeoOpazoBaHuUs
BBIpAXECHHI, CO/IepIKalINX

bu6nmorexa [IOK

34 apudMeTHYECKHE KBaIpaTHBIC https://m.edsoo.ru/cdd27ch8
KOpHHU
ToxnecTBeHHbIE TpeoOpa3oBaHus

35 BBIPAKEHUM, COAEPIKALUX bubnuoreka [IOK
apudMeTHIECKUE KBaIpaTHbIC https://m.edsoo.ru/57be760d
KOpHHU
ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPKEHUM, COACPIKAITUX bubnunoreka LIOK

36
apupMeTHYECKHE KBapaTHBIC https://m.edsoo.ru/e39412ea
KOpHU

37 KonTponbhas pabota no Teme bubmmoreka [JOK
"KBaapaTHblii KOpeHb" https://m.eds00.ru/9483f887

bubmuoreka [IOK

38 Kpanpartoe ypasiietite https://m.edSO(])_.[ru/5319100b
®dopmyna KOpHEHW KBaIpaTHOTO

39 ypaBHeHus. KonnuectBo bubmmnoreka HOK
JIEHCTBUTEIIBHBIX KOPHEH https://m.eds00.ru/02455db5
KBaJIpaTHOT'O ypaBHEHUS
®dopMyna KOpHEH KBapaTHOTO

40 ypaBHeHus. KonnuecTBo bu6muoreka [JOK
JIEHCTBUTEIIBHBIX KOPHEH https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOI'O ypaBHEHUS

41 dopmyia KOpHEH KBaIpaTHOTO bubmuoteka [IOK

ypaBHeHus. KonnuecTBo

https://m.edso0.ru/1c76389f
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JIEUCTBUTEIIBHBIX KOPHEH
KBaJPAaTHOTO YPaBHCHUS

dopmyiia KOpHEH KBaJPaTHOTO
ypaBHeHus. KonnuectBo

bu6nmorexa [IOK

42
JICUCTBUTEIIBHBIX KOPHEH https://m.eds00.ru/5fe60585
KBaJIpaTHOI'O ypaBHEHUS
bubnunorexa LIOK
4 T B
3 copenta Breta hittps://m.eds00.ru/4c7c44b5
bubmuoreka [IOK
44 T B
eopeMa Brera https://m.edsoo.ru/a76e9038
VYpaBHeHUs1, CBOAUMBIE K TMHEUHBIM
45 ABHEHUSAM WJIM K KBAJIPaTHBIM bubmmorexa [JOK
P P htps://m.edsoo.ru/4fbebbcl
YpaBHEHUSIM
VYpaBHEeHUs], CBOAUMBIE K TMHEHHBIM
46 aBHEHMSM WM K KBaJPAaTHBIM bubmorexa LIOK
P P https://m.edso0.ru/3af662c6
yYpaBHEHUSIM
47 KBaznpaTtHOE ypaBHEHUE C bubmmnoreka HOK
IapaMeTpoM https://m.edsoo.ru/8a55ecf0
48 Peuienne kBagpaTHbIX ypaBHEHUI C bubmmnoreka HOK
rapaMeTpamMmu https://m.eds00.ru/105b6317
49 Pewienne kBagpaTHbIX ypaBHEHUI C bubnmnoreka HOK
napameTpamu https://m.edsoo.ru/47da856a
50 Perenne kBagpaTHbIX ypaBHEHMUI, bu6muoreka [JOK
coAepKaIUX 3HAK MOIYJIS https://m.eds00.ru/3f000b93
51 Pemenue kBaapaTHBIX ypaBHEHMI, bubmuoreka [IOK
coAepKaIlUX 3HaK MOIYJIS https://m.eds00.ru/51525b4b
59 VYpaBHEHME KaKk MaTEMAaTHYECKas bubmuoteka [IOK

MOJIEJIb PEANbHON CUTyallun

https://m.edsoo.ru/20a5fe85
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53 Pemenne TeKCcTOBBIX 3a/1a4 C bubnunoreka LIOK
MIOMOUIBIO KBaJPaTHBIX YpaBHEHUI https://m.edso0o.ru/9f3d34e0

54 KonTponbhas pabota no teme bubmmoreka [JOK
"KBanpatubie ypaBHeHUS" https://m.edsoo.ru/4eeabf05

55 PatnonanbsHbie BbIpaKeHUS bubnnorexa LHOK

https://m.edsoo.ru/e7b471bc

56 ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs bubmmoreka [JOK
paLMOHATIBHBIX BBIPAKECHUN https://m.edsoo.ru/76eca410

57 ToxecTBeHHBIEC TPEOOPA30BAHUS bubmmoreka [JOK
pallMOHAIBHBIX BBIPAYKEHUI https://m.edsoo.ru/4f03b9cl
ToxiecTBeHHBIEC TPEOOPA30BAHUS bubmmoreka [JOK

58 .
palMOHAIbHBIX BBIPAKEHUN https://m.eds00.ru/14361971
ToxxaecTBeHHbIe MpeoOpazoBaHUs bubmmoreka [JOK

59 .
pallMOHAJIBHBIX BBIPAYKEHUI https://m.eds00.ru/28163198
Anrebpanueckasi 1po0Ob.

60 JonycTtumble 3HaueHUs bubmmoteka IIOK
MEPEMEHHBIX B APOOHO- https://m.edsoo.ru/4alcc260
paIoOHaTbHBIX BBIPAKEHUSIX
Anrebpanueckas 1poOb.

JlonycTuMble 3HaYEHUS bubmuoreka [IOK

61
NEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4ede5c94
PaIMOHATILHBIX BBIPAKCHUSIX
Anrebpanueckasi 1po0Ob.

62 JonycTtrmMble 3HaUYEHN bu6muoreka [JOK
MepEMEHHBIX B IPOOHO- https://m.eds00.ru/65188f61
paIoOHaTBHBIX BBIPAKEHUSIX

63 OCHOBHOE CBOMCTBO but6mmoreka [IOK

anreOpandeckoit 1podu

https://m.edsoo.ru/753cb03c
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64 OCHOBHOE CBOMCTBO bubnunoreka LIOK
anredpanveckoit 1poou https://m.edsoo.ru/9bed7fd1
65 CrnoXeHHe U BhIUNTaHUE bubnunorexa LIOK
anreOpanvecKux apooei https://m.edso00.ru/44d36¢f1
66 CrnoXeHHe U BhIYMTaHHUE bubmuorexa [IOK
anreOpanvecKux apooei https://m.eds00.ru/852a7{59
67 YMHOXEHHUE U IeJICHHE bubmuorexa [IOK
anreOpanvecKux apooei https://m.eds00.ru/8664f031
68 YMHOXKEHUE U ETIEHNE bubnmnorexa [JOK
anreOpanvdecKux Ipooei https://m.edsoo.ru/5f478ca4
69 YMHOXKEHUE U ETIEHNE bubnnorexa [JOK
anreOpandecKux Ipooei https://m.edsoo.ru/79aaddfc
20 Bo3sBenenune anredbpandeckoii qpoou bubnnorexa [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTtponpsHnast pabora o Teme
71 " IpoOHO-panioHaIbHbIE Bubmiorexa OK
P ,fl https://m.eds00.ru/29a864b8
BBIPAKCHUS
72 JpoOHO-pannoHaIbHbIC YPaBHEHUS bubsmorexa [TOK
P patt P https://m.eds00.ru/988d8b72
Pemenne npoOGHO-paioHaNbHBIX
73 aBHeHI/I;pCBO s[p ;xcsl K bubmorexa HOK
yp . » CBOLI https://m.edso0.ru/20ce2887
JTUHEHHBIM YPaBHCHUSIM
Pemenne npoOGHO-paiioHaNIbHBIX
74 aBHeHI/IIJ;IpCBO ﬂp I/I:XCSI K bubmorexa HOK
yp . » CROILII https://m.eds00.ru/2f91c093
JTUHEHHBIM YPaBHCHUSIM
Pemenne npoOGHO-paiiOHaNIbHBIX
lvlp pat but6mmoreka [IOK
75 YpaBHEHUH, CBOSIINXCS K

JUHEWHBIM YPaBHEHUSIM

https://m.edsoo.ru/beafd17c
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Pemenue npoOHO-palinoHaIbHBIX

76 aBHEHWI, CBOIALIMXCS K Bubmorexa LIOK
yP ’ BT https://m.edso0.ru/246¢4982
KBaJIPATHBIM YPaBHCHHUSAM
Pemenre qpoOHO-paiMOHAIBHBIX
77 ABHCHUM, CBOISIIINXCS K Bubmaorexa ITOK
yP ’ BT https://m.edsoo.ru/daff5e22
KBaJIpaTHBIM YPaBHEHUSIM
Pemenue n1poOHO-paLIMOHAIBHBIX
78 aBHeHHﬁPCBo ﬂp Uxcs K Bubmmoreka HOK
yp ’ et https://m.edso0.ru/927f8fc6
KBaJJpaTHBIM YPaBHEHHUSAM
Pemenue n1poOHO-paALIMOHAIBHBIX
79 aBHeHHﬁpMeTo (I))M 3aMEHBI Bubmmorexa OK
P . A https://m.edso0.ru/67a4063e
MIEPEeMEHHOM
Pemenue n1poOHO-paALIMOHAIBHBIX
80 aBHeHI/IﬁpMeTo (I))M 3aMEHBI Bubmorexa [IOK
P . A https://m.edsoo.ru/1d27e354
ePEeMEHHOM
Pemenue n1poOHO-paiMOHAIBEHBIX
81 aBHeHI/HI;IpMeTo (I))MH3aMeHLI Bubmoreia HOK
P . a https://m.edsoo.ru/002cf04c
NepeMEeHHOM
Pemenue n1poOHO-paiMOHAIEHBIX
82 aBHeHI/IﬁpMeTo (I))M 3aMEHEI Bubmorexa HOK
P . a https://m.edsoo.ru/f7cd7e78
MePEeMEHHOM
Pemenune TekcTOBBIX 3a/1a4 C
83 [IOMOILBIO APOOHO-PALIMOHAIBHBIX Bubmorexa LIOK
HI vﬂp patl https://m.edsoo.ru/0e786da3
YpaBHECHHIA
Pemenye TeKCTOBBIX 3a7a4 C
84 IOMOIIBIO IPOOHO-PALIMOHAIBHBIX Bubmnorexa HOK
m vﬂp patt https://m.edsoo.ru/262e4af7
YpaBHCHHIA
85 Pemenye TeEKCTOBBIX 3a7a4 C bubmmoreka [IOK
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MOMOIUIbIO APOOHO-PAITMOHATILHBIX
ypaBHEHUH

https://m.edso0.ru/6d100a76

Penrenne TekCTOBBIX 3a1a4 C

bub6nmoreka [IOK

86 HOMOmBmf{p06H0_paHHOHaHBHHX https://m.edso0.ru/62d9258¢c
ypaBHEHUH
Perienue TekcTOBBIX 3a7au C
87 MOMOIIBIO APOOHO-PAITMOHAITBHBIX bubamorexa LIOK
t Uﬂp pall https://m.edsoo.ru/c8ae2716
ypaBHEHUI
Pemenne TeKCTOBBIX 331124 C
88 MIOMOIIBIO APOOHO-PAITMOHAITBHBIX bubmmorexa LIOK
= Uﬂp pall https://m.edso0.ru/4006b32c
ypaBHEHUI
89 I'paduueckas unTepnperanus Bbu6moreka [JOK
YpaBHEHUH € JBYMsS IEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTtponpHast pabora o Teme
90 " JIpoOHO-paIMOHAIILHBIC bubmmorexa [IOK
P " https://m.edsoo.ru/1aad97be
ypaBHEHUS
01 OO6nacTb onpeneneHuss 1 MHOKECTBO bubmmnoreka HOK
3HaYeHUN QYHKIUU https://m.edsoo.ru/72d8d178
92 OO6nacTp onpeneneHuss 1 MHOKECTBO bubmmnoreka HOK
3Ha4eHUH QyHKIUH https://m.eds00.ru/7930bc78
bu6nmorexa LIOK
93 i
Cniocobet sananms yniunii https://m.edsoo.ru/648634ec
but6mmorekxa [IOK
94 r
pacpux pynicuan https://m.edso00.ru/bc183968
Urenue cBOICTB (PyHKIMHU TIO €€
95 rpa¢uxy. [Tpumeps! rpadukon bubmuoreka [IOK

GyHKIMH, OTpa)xaronux peajibHble
IIPOLIECCHI

https://m.edsoo.ru/5a3c0b26
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OYHKIINH, OMUCHIBAIOLIUE MPSIMYIO

96 1 00pPaTHYIO IIPONOPLIUOHAILHEIE buGnuorexa [IOK
PATHYIO HPOTIOpH https://m.edsoo.ru/7d59a787
3aBHCHMOCTH, X TpapuKu
DyHKIMH, ONUCHIBAIOIINE ITPSIM
97 u (})]6 :TH IIPOIIO II-/IIIOHaJIEHBI}:O Bubmaorexa ITOK
PATHYIO HPOTIOpH https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX rpaduku
DYHKIMH, OIMUCHIBAIOIIHNE IIPSIM
98 5 Z6 :TH IIPOIIO LHOHMEHBI};IO Bubmorexa ITOK
PATHYIO HpOTIOpH https://m.edsoo.ru/c8f8fdf6
3aBHCHUMOCTH, UX rpaduKu
_ N . bubnunoreka LIOK
%9 DyHKuus y = X2 1 €€ CBOHCTBA https://m.edso0.ru/a88a94b3
_ N o bubnuoreka [{OK
100 DynKuus y = X2 1 €€ CROHCTEA https://m.edsoo.ru/75c41a0a
_ N . bubnunoreka LIOK
101 Dyruus y = X3 1 e¢ CBOHCTBA https://m.edso0.ru/228c3831
N bubmuoreka [{OK
102 (6)) = I
0 YHKIWA y =K/X 1 € CBOHCTRa https://m.edsoo.ru/2d0b876¢c
_ . . bubmmoreka IIOK
103 Dy y =K/X u € CBOHCTBA https://m.edsoo.ru/70159503
" . bubmuoreka [IOK
104 (6)) =
0 YHIIUL Y ZVX 1 €C CBOHCTEA https://m.edsoo.ru/1b220999
105 KonrponbHas pabora no reme bubmmnoreka HOK
"OyHkuun" https://m.edso00.ru/77c6ef63
bubnunorexa LIOK
106
(CTenexs ¢ nenbiM nokasarenem https://m.edsoo.ru/6c8839ea
107 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTejIeEM https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTENEHU C LEIBIM bubmunoreka [JOK
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IIoKa3arcjiemM

https://m.edsoo.ru/ceae927f

CBoiicTBa CTENEHH C LIEIBIM

bu6nunorexa LIOK

109 roKa3arejieM https://m.edsoo.ru/54faad53
[IpeoOpa3zoBanue BhIpaKEHUH,
b K
110 COJIEpXKAIINX CTETICHH C LEITbIM nbmmorexa I10
o https://m.edso0.ru/53d921e6
[oKa3aTejieM
[IpeoOpa3zoBanue BBIpaXKEHUH, BuG OK
111 COJIEpXKAINX CTCTICHH C LEIbIM mbmmotexa I
https://m.edsoo0.ru/46fbf966
okKasarejieM
[IpeobpaszoBanue BhIpaxeHUH,
112 COZEPKAIIMX CTENEHHU C LIEJIBIM bubnnorexa [JOK
https://m.edsoo.ru/f5¢6081b
okKasarejieM
. bubnuorexa [IOK
113 CranpapTHbii BUA HCIA https://m.edsoo.ru/6a9ab72b
bubmuoreka [IOK
114 i
CranpapTHbii B TmCIa https://m.edsoo.ru/3121ecfe
115 JelicTBuA ¢ ynciiaMy, 3alMCaHHBIMU bubmuoreka [IOK
B CTAaHAAPTHOM BHU/JIE https://m.edsoo.ru/b0c28e40
116 JelicTBuA € ynciiaMy, 3alMCaHHBIMU bubmuoreka [IOK
B CTaHJApPTHOM BHUJIE https://m.edso0.ru/73cd08d3
Pa3Mepsr 00bEKTOB OKPYIKaAIOIIETO
b K
117 MUpa, JJIUTEIbHOCTh MPOLECCOB B nommorexa IO
https://m.edsoo.ru/9c11128a
OKPY’KaIOIlIeM MHUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
118 MUpa, IJTUTEIbHOCTh MPOLECCOB B bubnnorexa [JOK
https://m.edso0.ru/3b40070d
OKPY’KaIOIlIeM MHUPE
119 Pa3mepbl 00bEKTOB OKPYKAIOIIETO bubnmnorexa [JOK

MUPa, TTUTEILHOCTH MPOIECCOB B

https://m.edso0.ru/357b102d
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OKpYXKaroIieM MUpe

bu6nmoreka IIOK
120
Jlenenne ¢ ocTakom https://m.eds00.ru/680dd020
121 CpaBHeHUS LENBIX YUCET 110 bubmunoreka [JOK
MOJYJIFO HaTypaJIbHOTO YUCIIa https://m.eds00.ru/35e68128
122 CpaBHeHUS LIENIBIX YHUCET 110 bubnuoreka [JOK
MOJYJII0 HaTypaJIbHOTO YUCIIA https://m.edsoo.ru/56c3d6a8
bubnunoreka LIOK
123 i i
CBOHCTBa CpaBHEHH IO MOJLYIIO https://m.eds00.ru/052fb520
bubnuoreka [{OK
124 i i
CBoiicTBa cpaHeHHi 10 MOLYIIO https://m.edsoo.ru/c519bbf7
125 OcTaTKu CyMMBI U ITPOU3BENEHUS 1O bu6mmoteka [JOK
JAHHOMY MOJYJIO https://m.edsoo.ru/bb297bac
KonTponpsHas pabora mo Temam
"Crenean", "Jlenumocts'"/ bubnunoreka LIOK
126 .
Bcepoccuiickas npoBepoyHas https://m.eds00.ru/f0589d9e
pabota
HToroBas KOHTpoOJIbHAsA paboTa /
127 Bcepoccuiickas mpoBepoyHas buomorexa LIOK
P pOBep https://m.edsoo.ru/lela2a62
paborta
[ToBTOpeHue u 06001IeHNE.
PenreHne nuHENHBIX HEPABEHCTB €
128 OJIHOY TIEPEMEHHOMN U CUCTEM buomroreia LIOK
A . P . https://m.edsoo.ru/04aa7dfb
JMHEWHBIX HEPABEHCTB C OJTHOM
MepEMEHHOMN
[ToBTOpeHme u 0600IIEHNE.
. bubnuotexa [JOK
129 Pemenue nuHENHBIX HEPABEHCTB C

OJIHOW MTEPEMEHHOMN U CUCTEM

https://m.edsoo.ru/8b5316ec
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JIMHEWHBIX HEPABEHCTB C OJIHOM
MepEeMEHHOMN

[ToBTOpeHue 1 0600MIIEHNE.
ToxaecTBeHHBIE PeoOpa3oOBaHUs

130 BBIPAKEHHUI, COJIEPIKAILIUX bubnnorexa LHOK
P > CONCpAAIL https://m.edsoo.ru/8cbe4cfe
apudmeTHuecKre KBaIpaTHHIE
KOpHH
[ToBTOpenue u obo0IIeHNE.
131 Pemenne kBagpaTHBIX ypaBHEHUH. Bbu6moreka [JOK
Pemrenue TeKCTOBBIX 3a7a4 ¢ https://m.eds00.ru/8316894c
MOMOIIIIO KBAJIPATHBIX YPaBHCHUN
132 [ToBTOpenue u 06o0IICHNE. Bbu6moreka [JOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpEeHME B 00OOIIEHNE.
133 ToxnecTBEHHBIE IPEOOPA3OBAHUS bubmorexa HOK
it peoop 5 https://m.edso00.ru/d87¢c1b96
paloHaIbHBIX BBIPAXKEHUN
[ToBTOpenue u oboOIIEHHE.
Pemenne npoOGHO-paioHaNbHBIX
ABHEHHH, CBOIAIIMXCS K
134 J};EIHeI‘/'IHHM WJIH K KBagpaTHBEIM bubnuorexa [JOK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUSIM. PerieHre TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO IPOOHO-
palMOHAIBHBIX YPAaBHEHUHN
[ToBTOpeHue u 0600IIEHNE.
135 Penrenne TeKCTOBBIX 3a4a4 bubmorexa TIOK
https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpenue u oboOIIeHNKE. bub6muoreka [IOK

Pemenue 3agau u3 peanbHON KU3HU

https://m.edsoo.ru/b7228af5
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabubie | IlpakTnyeckue op
n/n Bcero U3yyeHHs = oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Oynkuus. CBolicTBa PyHKIUI: HYTH
(GyHKLUU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA KIIHH,
1 MIPOMEXKYTKH BO3 aS)T}:II-II/I}I u 1 bubmorexa LIOK
p yr p . https://m.edsoo.ru/d90f2e4e
yObIBaHUS QYHKIUH, YETHBIC U
HeuéTHBIE PYHKIMHU, HAauOoIbIIee U
HaMMEHbIIIee 3HAYCHUST PYHKIUU
@ynkuus. CBoiicTBa pyHKUNN: HYIU
(GyHKINHT, TPOMEKYTKH
3HAKOIMOCTOSTHCTBA KIIUH,
2 IIPOMEXKYTKH BO3 ag)p}:imsl u 1 brbmmorexa [TOK
p yr P . https://m.edso0.ru/b3732c65
yObIBaHUs (GYHKLINU, YETHBIE U
HeuéTHbIE (PYHKIMU, HauOoJbIIee U
HalMEHbIIIee 3HaYeHUs! (PYHKLIUU
3 [Toctpoenue rpadukoB GyHKIMIA C 1 bubmuoreka [IOK
MOMOIIIBIO TTPe0OpazoBaHU https://m.edsoo.ru/97eaec2e
4 [Toctpoenue rpadukoB GyHKIMIA C 1 bubmuoreka [IOK
MOMOIIbIO TIPe0OpazoBaHUM https://m.edsoo.ru/ea04324c
5 Ksanparnsiii Tpéxunes. Kopau 1 bubnuorexa [IOK
KBQJIPATHOTO TPEXWIECHA https://m.eds00.ru/71798cd2
6 Pa3znoxxenue kBagpaTHOro TpEXUIEeHa 1 bubnmnorexa [JOK

Ha JIMTHEHHBIEe MHOKHUTEIN

https://m.edsoo.ru/de57a4e0
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7 Pa3noxenune kBaapaTHOro TpEXusieHa bubnmoreka [JOK
Ha JIMHEITHbIE MHOXKUTEIH https://m.edsoo.ru/0b248ca2
3 KBanparuunas ¢pyHkius u eé bubmmoreka [JOK
CBOICTBa https://m.eds00.ru/6215f410
9 [Tapa6oma, KOOpAUHATHI BEPITUHBI bubnmnoreka HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0o.ru/c456e08e
10 [TocTpoenue rpaduka KBaIpaTHIHON bubnmnoreka HOK
byHKIIMN https://m.edsoo.ru/11f6adfa
1 [TocTpoenue rpaduka KBagpaTHIHON bubnmnorexa [JOK
byHKITUN https://m.edsoo.ru/c88a279d
12 [TocTpoenue rpaduka KBagpaTHIHON bubnnorexa [JOK
byHKIIUN https://m.edsoo.ru/3577ad2b
ITonmoxenue rpaduka KBaIpaTUYHON
13 byHKINN B SaEI/I(i)I/IMOCTI/I I(I)I; eé bubmmorexa [JOK
YHEI https://m.edsoo.ru/2a984hdc
KO3 (P PHUIIHEHTOB
[Tonoxenue rpadurka KBaApaTUIHON
14 (GYHKIIMH B 3aBUCUMOCTH OT €€ brbmmorexa [TOK
YHEI https://m.edsoo.ru/101baa55
K03 (HULIUEHTOB
Hcnonp3oBanue cBOWCTB
15 KBaJpaTUYHON (QYHKIMHU AJIS brbmmorexa [TOK
ad YHIIHH A https://m.edso00.ru/15¢522bb
pelIeHus 3a1a4y
Hcnonb3oBanue CBONCTB
16 KBaJPaTUYHON (QYHKIIMU JJIS brbmmorexa [IOK
ad YHIIHMH A https://m.edsoo.ru/bef7b49f
pelIeHus 3a1a4y
Hcnonb3oBaHue CBOWMCTB
17 KBaJPaTUYHON (QYHKIIMU JJIS bubmmorexa [JOK
8 YHIIHMH A https://m.edsoo.ru/4ce8cf0d
pemeHus 3amaaq
18 CreneHnbie PyHKITUU C bubnuotexa [JOK
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HATYpaJIbHBIMH ITOKa3aTeNs MU, UX
rpaduku 1 cBOMCTBA

https://m.edso00.ru/92821150

Crenenunblie QyHKIUU C

bub6nmoreka [IOK

19 HaTypaJIbHBIMI/IvHOKaSaTCJ'I}IMI/I, ux https://m.edsoo.ru/dc16d347
rpauKy 1 cBOIMCTBA
CreneHHble KIIMH C
20 HaT aJILHHiZIHH(?K%aTeJMMH ux bubmmorexa LIOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu ¥ CBOICTBA
CreneHHble KIUU C
21 HaT aJII)HI)I(l\%[iHH:KaSaTCJIﬂMI/I ux Bubmmorexa IOK
P . ’ https://m.edsoo.ru/e35ab595
rpaduKu ¥ CBOICTBA
99 Ipadukn Gyskmmit: y = Vx , y=3x Bbu6moreka [JOK
y=|x]| https://m.eds00.ru/845c3cd8
93 Ipadukn dyskmmii: y =Vx , y =3Vx , Bbu6mmoteka [JOK
y=|x]| https://m.eds00.ru/4ddd9180
Ipadukn Gyskmmit: y = Vx , y =3x bubmmnoreka HOK
24
y=|X| https://m.edsoo.ru/c711bddf
o5 KonTponbHas pabora no teme bubmmnoreka HOK
"OyHkuun" https://m.edsoo.ru/4eaccob5
[ToHsiTHE O pelIeHUuN HEPABEHCTBA C
26 OJIHOM Iie eI;/IeHHoﬁ MHpO)I(eCTBO bubmorexa LIOK
A vp ' https://m.edsoo.ru/cfb115b6
pelIeHn HepaBEeHCTBA
97 KBanpaTHble HEpaBEHCTBA € OJTHOM bubmuoreka [IOK
[IEPEMEHHOMN https://m.edsoo.ru/bf85efbf
98 KBanpaTHble HEpaBEHCTBA € OJTHOM bubmuoreka [IOK
[IEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Penenne HepaBeHCTB TpapUUECKUM bubmuoteka [IOK

METOJOM U METOJIOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067¢e
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30 Pemennie HepaBeHCTB rpaguuecKuM bubnmoreka [JOK
METOJIOM U METOJIOM MHTEPBAJIOB https://m.edsoo.ru/060b1779
31 HepaBeHnctBa, coaeprkaniue 3HaK bubmmoreka [JOK
MOAYJIS https://m.edso00.ru/7782d1d2
39 HepaenctBa, coziepraiiye 3HaK bubnmnoreka HOK
MOAYJIS https://m.edsoo.ru/f13ce6ca
33 CucreMbl HEpaBEHCTB C OJIHOU bubnmnoreka HOK
NepeMeHHON https://m.edsoo.ru/20a68a45
34 CucTtemMbl HEpaBEHCTB C OJHOU bubnmnorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/d72b241f
Pemenne TeKCTOBBIX 3a/1a4 C
35 MIOMOIIBIO0 HEPABEHCTB, CHCTEM bubmmorexa [JOK
. P ’ https://m.edsoo.ru/fleecaff
HEPaBEHCTB
Pemenue TekcTOBBIX 3a/1a4 ¢
36 MIOMOIIBIO0 HEPABEHCTB, CHCTEM bubmmorexa [JOK
= p ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepaBeHcTBO ¢ 1BYMSsI TepeMEHHBIMHU.
37 PeIII)IeHI/Ie HE aBeHZZ;a c pB o bubmorexa LOK
p ABYM https://m.edsoo.ru/a555d73b
epEMEHHBIMU
I'padpuueckuii MeTox perieHust
38 CIEC”I(“I;M HE aBeHCTBI([:p ByMsI brbmmorexa [TOK
p By https://m.edsoo.ru/28bab74d
epEMEHHBIMU
39 CucTtemMbl HEpaBEHCTB C JIByMs bubmmoreka [JOK
[IEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTtponbHas pabora o teme bubmuoreka [IOK
"KBaznparHble HepaBeHCTBA" https://m.eds00.ru/4244257d
41 bukBapaTHbIe ypaBHEHUS bubmmorexa LIOK

https://m.edsoo.ru/ba8b4827
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[Ipumepbl IPUMEHEHU METOIOB
PaBHOCUJIBHBIX MpeoOpa3zoBaHmil,

bu6nmoreka IIOK

42 e epeMEHHOM e
3aMCHBI EPEMCHHOI, rpagus c1iorov https://m.edso0.ru/8cc6f335
METO/a IPU PELICHNU ypaBHEHUH 3-ii
u 4-11 crenenein
[Ipumepsl NpUMEHEHHIT METOA0B
PaBHOCHIIBHBIX PE0Opa30BaHMIA,
43 3aMEHBI TIEPEMEHHOMN, TpadUIECKOro bubmorexa LOK
p 1P s https://m.edso00.ru/d3127b99
METO/1a IPU PEUICHUU YpaBHEHUH 3-i
u 4-ii creneHen
[IpuMepsl NpUMEHEHN METO0B
PaBHOCHJIBHBIX NTPe0Opa30oBaHui,
44 3aMeHBI IEPEMEHHOM, Tpaduieckoro bubmmorexa [IOK
p - TP o https://m.edsoo.ru/e06bdafc
METO/1a IPU PELIeHUU ypaBHEHUH 3-ii
u 4-ii creneHen
45 Pemenune 1po6GHO-paiOHAIBHBIX bubmuoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemienune npo6GHO-paiOHaIBHBIX bubmuoreka [IOK
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/e633ff10
47 Pemenne npoOGHO-paiioHaNIbHBIX bubmuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/9b27174d
48 Pemenue npoOGHO-paniioHaNIbHBIX bubmuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edso0.ru/7b73895d
Pemenue cucrem ypaBHEHUI ¢ IBYyMSI bubmuoreka [JOK
49
MEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
Pemenne cucrem ypaBHEHUH ¢ ABYMS bu6muoreka [JOK
50
MIEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenne npocrenmmx cucreM bu6muoreka [JOK
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HEJIMHEHHBIX YPaBHEHUH C JIBYMSI
NePEeMEHHBIMU

https://m.edsoo.ru/c06799ac

Pemienue npocTelmx cucteMm

52 HEJIMHENHBIX YPaBHEHUM C IBYMS Bubmaorexa ITOK
yp FBYM https://m.edsoo.ru/d9e8af79
MepEMEHHBIMHU
Pemuienue npocTelmmx cucteM
53 HEJIWHENHBIX YPaBHEHUI C NBYMSI Bubmaorexa ITOK
yp JBYM https://m.edso0.ru/a0409350
MIEPEMECHHBIMHU
Pewmenne npocrenmmx cucreM
54 HEJIWHENHBIX YPAaBHEHUI C NBYMSI Bubmiorexa OK
yp FBYM https://m.edso00.ru/7910b721
MIEPEMECHHBIMHU
I'paduueckuit MmeToq penieHus
55 CIECE;MI)I HGHHHeﬁHBI)Iz ABHEHUH C Bubmiorexa HOK
P https://m.edso0.ru/68e¢900a3
JIBYMsI IEpEMEHHBIMU
I'paduueckuit MeToq pemieHus
56 cﬁciMH HCJ‘II/IHCI‘/’IHBI)I() aBHEHUH C bubmorexa HOK
M https://m.edsoo.ru/b3113be3
JIBYMsI IEpEMEHHBIMU
CucremMa JIBYX HEJIMHEWHBIX
57 aBHEHUN ZX ByMs IEPEMEHHBIMUA bubmorexa HOK
yp By . p https://m.edsoo.ru/74a77c¢73
KaK MOJIeNIb PeabHOM CUTyalluu
CucremMa IBYX HEJIMHEWHBIX
58 aBHEHUN ZX BYMs IEPEMEHHBIMUA Bubmiorexa ITOK
yp By . p https://m.edso0.ru/30731862
KaK MOJIeJIb PEaTbHOM CUTYaIluu
CucremMa IBYX HEJIUHEHHBIX
59 aBHEHUI (}:IX BYMS [IEPEMEHHBIMUA Bubmorexa IOK
yp AABYM . p https://m.edso0.ru/8a6d5954
KaK MOJIEJIb PEATbHOM CUTYaIluu
60 Cuctema IByX HEJIMHEHHBIX bubnmnorexa [JOK

YPaBHEHUH € ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/ce8950b3
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KaK MOICJIb peanLHoﬁ CUTyallur

61 Cucrema HEIMHEMHBIX YPAaBHEHUH C bubmmoreka [JOK
rapaMeTpoM https://m.edsoo.ru/dbd6342b
Cucrema HEIMHEMHBIX YPAaBHEHUH C bubnmoreka [JOK
62
rapaMeTpoM https://m.edso00.ru/60ebb1f3
63 Cucrema HEIMHEMHBIX YPAaBHEHUH C bubmmoreka [JOK
rapaMeTpoM https://m.edso00.ru/40bd4935
64 [Ipocreiiine HepaBeHCTBA C IBYMs bubnnorexa [JOK
MIEPEMEHHBIMU U UX CUCTEMBbI https://m.edsoo.ru/7ccf2559
KonTponbhas pabota no Teme
65 "VpaBHEHUsI, HEPABEHCTBA U UX bubmmorexa [JOK
P W P https://m.edsoo.ru/3fca3696
CUCTEMBI
ITonsiTue yncnoBou
66 nocienoBarenbHocTH. KoHewyHbIe 1 bubmmorexa [IOK
A ' https://m.edsoo.ru/d5c2560d
0ECKOHEUHBIE TIOCIIEJOBATEIIEHOCTH
OrpaHnyeHHas IOCIEI0BATEIBHOCTb.
67 MOHOTOHHO BO3pacTaroas brbmmorexa [TOK
P https://m.eds00.ru/74049546
(yOmIBaroI1as) MOCIEI0BATEHLHOCTD
Croco0Orbl 3aanust
MOCJIEI0BATEIbHOCTH:
68 onI/IcaIT[eJILHLIﬁ TaOJIUYHBIH, C brbmmorexa [TOK
’ ’ https://m.edsoo.ru/027a3fa4
MOMOIIbIO (POPMYITBI N-TO YJIEHA,
PEKYPPEHTHBIN
69 Apudmernueckas 1 reoMeTpuIecKas bubmuoreka [IOK
[IpOrpecCuu https://m.edsoo.ru/ad57c055
70 Apudmernueckas 1 reoMeTpuIecKas bubmuoreka [IOK
[IpOrpeccuu https://m.eds00.ru/8017f902
71 CaotlicTBa 4jieHOB apupMETHIECKON U bu6muoreka [JOK
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FeOMETPUUYECKON TPOrpeccuii

https://m.edsoo.ru/fb577805

CBoiicTBa WieHOB apuMETUIECKON U

bu6nunorexa LIOK

72
FeOMETPUUYECKON TPOrpeccuid https://m.edso0.ru/c79443ad
®opMmybl N-TO YJIeHa
73 apupMeTUUECKON U TEOMETPUUECKON bubmmorexa [JOK
p . p https://m.edsoo.ru/b01a67a2
nporpeccuit
@DopMyIbl N-TO YJeHa
74 apupMETUYECKON U TEOMETPUUECKON bubmorexa LOK
p . p https://m.edsoo.ru/77dee84a
pOrpeccuit
@opMyIbl N-TO YICHA
75 apu(METHIECKON U TEOMETPUIECKOI bubmmorexa [JOK
P . p https://m.edsoo.ru/c72ef6bf
pOrpeccuit
DopMyITBI CYMMBI TIEPBBIX N YWICHOB
76 a lelmilequcxoﬁ U rzOMeT NYECKOU bubmmorexa [JOK
P . P https://m.eds00.ru/9492847
pOrpeccuit
DopMyITBI CYMMBI TIEPBBIX N WICHOB
77 a Hi)l\ileTquclz\:coﬁ U FIZOMCT NYECKOU brbmmorexa [TOK
P . P https://m.edso0o.ru/e4c9ad63
nporpeccuit
@DopMyIBl CyMMBI TIEPBBIX N YICHOB
78 a I/Ilil)MyeTHqgcxoﬁ U rlZOMeT NYECKOU brbmmorexa [TOK
p . p https://m.edsoo.ru/a594233e
nporpeccuit
79 3ama4yn Ha TPOIEHTHI, 0AHKOBCKUE bubnnorexa [JOK
BKJIaJIbl U KPEIUTHI https://m.edso00.ru/38f5¢c6d2
80 3aaun Ha POIEHTHI, 0AHKOBCKUE bubmmoreka [JOK
BKJIaJIbl U KPEIUTHI https://m.edsoo.ru/64f7e085
81 3aaun Ha POIEHTHI, 0AHKOBCKUE bubmmoreka [JOK
BKJIAJIbI U KPEJIUTHI https://m.edso0.ru/c4a9eb67
82 3amaun Ha IPOIICHTHI, OAHKOBCKHE bubnuotexa [JOK
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BKJIaAbl U KPECAUTHI

https://m.edsoo.ru/e3f6d855

83 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE bu6nunorexa LIOK
BKJIAJIbl U KPEJUTHI https://m.edsoo.ru/b19754hbd
3ajaun Ha IPOIICHTHI, OAHKOBCKHE bu6nunoreka LIOK

84
BKJIAJIbl U KPEJUTHI https://m.edsoo.ru/bcf88abf

85 3ajaun Ha IPOIICHTHI, OAHKOBCKHE bubnunorexa LIOK
BKJIAJIbl U KPEJUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBneHue o CX0AUMOCTH
IOCJIENOBATEIHLHOCTH, O

86 CYMMUPOBAHUN OECKOHEYHO bubnnorexa [JOK

YMMHP . . https://m.edsoo.ru/d5895ad1
yOBIBAIOMICH reOMeTpUIeCKON
IPOTPECCUU
IIpencraBnenue 0 CXOAUMOCTH
IIOCJIENOBATEIHLHOCTH, O
87 CYMMHPOBAHUNA OECKOHEYHO buGnuorexa [IOK
YMMHP o N https://m.edso0.ru/133bae23
yOBIBAIOIIEH reOMeTpHUIeCcKOn
POTrpeccuu
88 MeTton MaTeMaTUYECKOI HH 15051 Bubmiorexa ITOK
g YR https://m.edsoo.ru/feb21fdd
89 MeTton MaTeMaTHYECKOI HH 15051 bubmorexa HOK
a AyKQ https://m.edsoo.ru/a0dcf477
KonTponbHas pabota mo Teme
90 "YUHCa0BBIE ITOCIEA0BATEILHOCTA U bubnnorexa [JOK
" A https://m.eds00.ru/9e0dd430
MIPOTPECCUU

01 Kopens n-i1 crenenu. CoiicTBa bubmuoreka [IOK
KOpHS -1 CTENEeHH https://m.edsoo.ru/6e5a5af5

92 Kopens n-it crenenu. CoiicTBa Bbubmuoteka [IOK

KOpHSI N-i CTENEHU

https://m.edsoo.ru/b32c69f2
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Kopens n-ii crenenu. CoiicTBa bubnmoreka [JOK
93 N
KOpHSI N-i CTeNEHU https://m.edsoo.ru/0aa0c138
94 Crenens ¢ palMOHAIbHBIM bubmmoreka [JOK
IIOKa3aTejieM U €€ CBOICTBA https://m.edsoo.ru/5325ca3a
95 CreneHb ¢ paliMoOHaIbHBIM bubnmnoreka HOK
IIOKa3aTrejieM U €€ CBOICTBA https://m.edsoo.ru/4882d830
96 CreneHb ¢ paliMoHaIbHBIM bubnmnoreka HOK
IoKa3aTrejieM U €€ CBOICTBA https://m.edso0.ru/53b617b8
TosxxecTBeHHBIC TPEOOPa30BaAHUS
97 BBIPAKEHUI, COAEPIKAINX KOPEHD N- Bubmiorexa OK
. P » colepratl p https://m.edsoo.ru/ebad7498
U cTereHu
ToxaecTBeHHBIE TIPe0Opa3oOBaHUs
98 BBIPAKEHUI, COJIEPKALINX KOPEHB N- Bubmiorexa OK
ohIP > COACPaatl P https://m.edsoo.ru/ca7892bc
U cTereHu
ToxaecTBeHHBIE TPpe0Opa3oOBaHUs
99 BBIPAXKEHUI, COJIEPKALINX KOPEHb N- bubmiorexa LIOK
y P ’ P P https://m.edsoo.ru/bdf8g71d
U cTeneHu
ToxaecTBeHHBIE Ppe0Opa3oOBaHUs
100 BBIpa)KEHUI, COIEPIKAIINX CTENEHE C bubmorexa HOK
p » COZCpKalLl https://m.edsoo.ru/b13a49e9
parroHaIbHBIM MTOKa3aTeNeM
ToXnecTBEHHBIE IIPEOOPA3OBAHUS
101 BBEIpAYKECHUH, COIE I:Ka 1:1)/IX CTENEHb C bubmorexa HOK
p » CONCpAAIL https://m.eds00.ru/a18095d9
palroHaIbHBIM TTOKa3aTeNeM
KonTpompHas pabota mo Teme
102 "CrereHp ¢ palliOHAJIbBHBIM Bubmorexa IOK
p" B https://m.edso00.ru/2a2ba4d9
roxasarejieM
103 [ToBTOpenue u 0600meHue. Yncna u bu6nunorexa LIOK

BBIYUCICHU (3a1mc1>, CpaBHCHHC,

https://m.edsoo.ru/07eea449
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NEUCTBUS C NEUCTBUTEILHBIMUA
YUCJIaMH, YACIIOBAs TIPsiMast)

[ToBTOpenue u 0600meHNe. Yncna u
BBIUKCJICHHS (3aIHCh, CPABHCHHE,

bu6nmorexa [IOK

104
NEUCTBUS C NEUCTBUTEILHBIMUA https://m.edso0.ru/69d23450
YHUCJIaMH, YACIIOBAS MIPsiMast )

[ToBTropenue u 0600menue. Yncna n
105 BBIYMCIICHUS (TIPOIICHTHI, OTHOIIICHHS bubamorexa LIOK
port ’ ’ https://m.edsoo.ru/facf7c03
MIPOTIOPIUH )
[ToBropenue u 0600menue. Yncna u
106 BBIYHCIICHUS (POIICHTHI, OTHOILICHUS buomiorexa LIOK
P . ’ https://m.edso0o.ru/5d2df02d
IPOIOPLIMN)
[ToBTOpenue u 0606meHne. Yucia u
107 BBIYHCIICHHS (PEIICHUE 3a71a4 U3 brbmmorexa LIOK
. P A https://m.edsoo.ru/dad1ae58
peaNbHOM JKU3HU)
[ToBTOpenue u o6o6menue. Yncna u
108 BLI‘II/ICieHI/ISI ( emeHHIje 3a/1a4 u3 bubnxoreka LTOK
. P A https://m.edsoo.ru/efa0e730
peabHO KU3HU)
[ToBTOpenue u o6o6menue. Yncna u
109 BBIUKCIICHUS (OKPYTIIEHHE buomorexa LIOK
24 ’ https://m.edsoo.ru/5fd671b7
npUOIMKEHNE, OLIEHKA)
[ToBTOpenue n oboOIIEeHHE.

110 TexkcToBbIe 3a1a4M (perieHne bubnnorexa [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETHUECKUM U https://m.edsoo.ru/a527aa4b
anreOpanvdecKuM Croco0ammn)

[ToBTOpeHme u 0600IIEHNE.
bubmmoreka [IOK
111 TexkcToBbIe 3a1a4n (pereHne

TCKCTOBBIX 3aaa4 apI/I(I)MCTI/I‘-ICCKI/IM n

https://m.edsoo.ru/75c20ae0
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anreOpanvdecKuM CriocodaMm)

[ToBTOpeHue u 0600MIIEHNE.
TekcToBble 3a1auu (peieHue

bubnunorexa LIOK

112 TEKCTOBBIX 33J1a4 apU(PMETHICCKUM U https://m.edsoo.ru/f027e68f
anredpanvyeckuM croco0amm)
[ToBTOpeHue 1 0600IIEHNE.

113 TekcToBble 3a1a4M (perieHue bubmuorexa [JOK
TEKCTOBBIX 3a7a4 apU(PMETUIECKUM U https://m.edsoo.ru/a734595b
anreOpandecKuM crocobamm)

[ToBTOpenue u 06o0IICHNE.

114 TexkcToBble 3a1a4n (perieHue bubmmoreka [JOK
TEKCTOBBIX 33]1a4 apU(PMETHICCKUM U https://m.eds00.ru/513c76d2
anredpanvdeckuM croco0amm)

[ToBTOpEeHME K 00OOIIEHNE.

115 TekcToBble 3a71auu (peuieHue bubmmoreka [JOK
TEKCTOBBIX 3a7[a4 apU(PMETUIECKUM U https://m.edsoo.ru/8fa2d2fb
anredpanvdeckuM croco0amm)

[ToBTOpenue n obobIIEeHHE.
AnreGpanyecKue BhIpaKESHH
116 (mpeobpazoBaHue aNredOpandecKux bubmmorexa [IOK
N https://m.edso0.ru/9336bac2
BBIPXCHHH, COIEPIKANTUX CTEIIEHB C
LEJIBIM TIOKa3aTesIeM)
[ToBTOpEeHue u 060061IeHNE.
AnrebGpanyeckue BbIpaKeHHs
117 (mpeobpazoBaHue anredOpanvdecKux bubmorexa [TOK
. https://m.edsoo.ru/f6ab4fe5
BBIPQXXEHHH, COIEPIKAIUX CTENIEHb C
EJTBIM TIOKa3aTesIeM)
118 [ToBTOpenue u o6oOIIeHNE. bub6muoreka [IOK

Anrebpanueckue BbIPAKEHUS

https://m.edsoo.ru/b310ff9b
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(mpeobpazoBaHue anredOpanvdecKux
BBIPOKEHUH, COJIEPKAIIUX CTETICHD C
ENTBIM TTOKa3aTesIeM)

119

[ToBTOpeHue u 0600IIEHNE.
AnreGpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue aNreOpandecKux
BBIPAXKEHHUM, COJIEPHKALIUX
apuMeTHUECKU KBaIpaTHBIN
KOPEHb)

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

120

[ToBTOpenue u 06o0IICHNE.
AnrebpanuecKue BEIPAKCHHS
(mpeobpazoBaHue aNredpanvIecKux
BBIPAXCHHI, COJIepIKaINX
apuMETHYECKUIA KBaIpaTHBIN
KOPEHB)

bubnunoreka LIOK
https://m.edsoo.ru/9a58e0a9

121

[ToBTOpenue n oboObIIEeHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue aNreOpandecKux
BBIPAXKEHUI, COJIEPHKAIIUX
apudMeTUYECKUI KBaIpaTHBIN
KOpPEHb)

bubnmorexa LIOK
https://m.edso00.ru/253694c0

122

[ToBTOpEeHue u 060061IeHNE.
AnreOpanydecKie BRIpaKeHUs
(mpeobpazoBaHUe LENBIX U JPOOHO-
palMOHATBHBIX BBIPAKESHUI)

bubmmoteka IIOK
https://m.edsoo.ru/7b3e4818

123

[ToBTOpenue u o6o0IIeHNE.
AnreOpanyecKye BRIpaKeHUs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-
PaALMOHATILHBIX BBIPAKEHUI )

bu6nunorexa LIOK
https://m.eds00.ru/40178693
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124

[ToBTOpeHue 1 0600IIEHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue ENBIX U IPOOHO-
palMOHATBHBIX BBIPAXKCHUH )

bu6nmorexa [IOK
https://m.edso00.ru/9df99942

125

[ToBTOpeHue 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpa3zoBaHMe LENIBIX U JPOOHO-
palMoOHATBHBIX BBIPAKCHUN)

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

126

[ToBTOpenue u o6o0IIeHNE.
AnrebpanuecKue BRIPAKCHHS
(pa3yioxeHue MHOTOWJICHA Ha
MHOXKUTEIH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (POPMYIT
COKPALICHHOTO YMHOKEHHS)

bubnunoreka LIOK
https://m.edsoo0.ru/b48b9936

127

[ToBTOpEeHME K 00OOIIECHNE.
AnreGpanyecKkue BhIPaKEeHH
(pa3yioxeHue MHOTOYJICHA Ha
MHOJKUTEJIH, B TOM YHUCJIE C
UCIIOJIb30BaHuEM (PopMyIT
COKpAIIIEHHOTO YMHOXEHUS)

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

128

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHHs
(pa3no)keHue MHOTOUWIEHA Ha
MHOXHTEJH, B TOM YHUCIIE C
UCTIOJIb30BaHuEM (popmMyt
COKpAILIEHHOT'O YMHOKEHHUSI)

bubmmoteka IIOK
https://m.edsoo.ru/70161f2f

129

[ToBTOpenue u o6oOIIEHNKE.
Anrebpanyeckue BbIpaKeHHs
(MoAenupoBaHUe C IOMOIIBIO

bu6nunorexa LIOK
https://m.edso0.ru/ae955f99



https://m.edsoo.ru/9df99942
https://m.edsoo.ru/16908ac9
https://m.edsoo.ru/b48b9936
https://m.edsoo.ru/5d8634a7
https://m.edsoo.ru/70161f2f
https://m.edsoo.ru/ae955f99

(dopMyJT peaTbHBIX TPOIIECCOB U
SIBJICHHH )
OyHKIMA (MOCTPOSHKE, CBOMCTBA bubmmoreka [JOK
130 . 1
M3Y4YEHHBIX (PYHKITHIN) https://m.eds00.ru/02a630e0
IToBTOpenue u 0006meHEe. DyHKITUN
131 (moct I())GHI/IG CBOﬁC”I;]ISa u3 CIZEHL)I( 1 bubmorexa LOK
p o Y1 https://m.edso00.ru/5ca24756
yHKIWi)
IToBTOpenue u 0006IcHNEe. DyHKITUN
132 (moct 1ZeHI/Ie CBoﬁcfllsa u3 GZEB; 1 bubmmorexa LIOK
p o yi https://m.edsoo.ru/601abaca
yHKIWi)
[ToBTOpeHue u 0600meHue. O
133 (r Z;)I/fqe}:co: eme}IiIeH , aBH}::IIIiIII;HI/I;I 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/laee55da
UX CHCTEM)
[ToBTOpeHue u 0600meHrne. PyHKIUN
134 (r a(blfqecxoe eHIGEIE/IC aBH}::H/III;I " 1 bubmorexa LIOK
P P P https://m.edsoo.ru/147cbdaf
HX CHUCTEM)
bubnmorexa LIOK
135 HToroBast KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/f2692060
IToBTOopenue u 06o0menune. O
136 (MOBTGJ'E/I H(I)/IBaEHe eaHJIH)I:IzIX S 1 bubmmorexa [IOK
AP P https://m.edsoo.ru/a0a0aded
MIPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://m.edsoo.ru/02a630e0
https://m.edsoo.ru/5ca24756
https://m.edsoo.ru/601abaca
https://m.edsoo.ru/1aee55da
https://m.edsoo.ru/147cbdaf
https://m.edsoo.ru/f2692060
https://m.edsoo.ru/a0a0aded

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
pe3yjabTara
1 Hucna u BIYUCIICHUS
11 BbImonHATE, coueTast yCTHbIE M NHCHMEHHBIC NMPHEMBI, apu(METHYECKHE
' JEWCTBUS C PAlMOHATIBHBIMH YU CIAMH
HaxonuTe 3HaueHHs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3sHOOOpa3HbIE
1.2 crocoObl W TPUEMBI  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH,
cozieprKalx OOBIKHOBEHHBIE U IECATUYHBIC TPOOH
[Tepexoauth OT OAHOM (OPMBI 3aIUCH YHCEN K IApYroi (mpeoOpa3oBbIBATH
1.3 JECSITUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
14 CpaBHMBATH M YIOPSIOYUBATh pallMOHAIbHBIE YUCIIA
1.5 OxpyrTh uncia
BbIMONHATE NPUKUAKY M OLEHKY pe3yibTaTa BbIYUCIEHHUH, OLEHKY
1.6 3HAYEHUH YHCIIOBBIX BBIPAXKEHUH. BBIMONHATH NEHCTBHUSA CO CTENEHSMHU C
HaTypaJbHBIMH ITOKA3aTeNIIMU
17 [IpuMeHsATH NpU3HAKKM  ACTUMOCTH, pAa3jIO)KEHHE Ha  MHOXKUTEIH
' HATYpaJbHBIX YHCEI
Pemate npakTHKO-OpPHEHTUPOBAHHbBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHUEM
18 BEJIMYHH, MPOTIOPIMOHATIBHOCTHIO BEJINYVH, MPOICHTaMH,
' WHTEPIPETHPOBATh PE3yNbTaThl PEIICHHs 3a7ad ¢ Y4ETOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTPHUBAEMBIX OOBEKTOB
2 AnreGpanyeckuie BEIpaKESHUS
21 Hcnonp30Bath anredpanveckyro TEPMHHOJIOTHIO U CUMBOIIUKY, TPUMEHSTh
' e€ B TIpoIiecce OCBOCHHUS y4eOHOTo MaTeprasa
29 HaxomnuTte 3HaueHUs: OYKBEHHBIX BBIPOXCHUW TPU 3aJaHHBIX 3HAYCHUSX
' HEPEMEHHBIX
53 BemonHATE  mpeoOpa3oBaHUs  IENOTO  BBIPAKEHHWST B~ MHOTOWICH
' MIPUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BBITONTHATE yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHa Ha
' MHOTOYJICH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCymiecTBIATh Pa3NoKEHHE MHOTOWIEHOB HAa MHOXXHUTENU C TOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKHM OOIEro MHOXHTENS, TPYNIUPOBKU CIIaraeMslX,

npUMeHEeHHs (OPMYIT COKPALIEHHOTO YMHOKEHUS




HpI/IMeHHTB HpCO6p330BaHI/I${ MHOTI'OYICHOB UL PECIICHUA pa3JIMYHBIX 3a1a4

26 13 MaTeMaTHUKH, CMEKHBIX IPEMETOB, U3 PEATbHON MTPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATYPAJbHBIMU TIOKA3aTEISAMU IS
' npeoOpa3oBaHMs BIPAKEHUN
3 YpaBHEHHUS 1 HEPABEHCTBA
Pemiate nuHeliHbIe ypaBHEHUS C OJIHOM MEPEMEHHOM, MPUMEHSS MpaBuia
3.1 rmepexojia OT MCXOJHOTO YpaBHEHHUsS K PaBHOCWIBHOMY emy. IIpoBepsTsh,
SIBJISICTCS JIM YMCJIO KOPHEM YpaBHEHUS
3.9 [IpuMeHsaTh rpaduveckue METOIbl IPH PEIICHUH JUHEHHBIX YpaBHCHHH U
' HUX CUCTEM
33 [TonOupate TpUMEpbl Map YHUCEN, SBISIIONIUXCS PEIICHUEM JIMHCHHOTrO
' YpaBHEHHS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHCHHSI C
3.4 IBYMsI TICPEMEHHBIMH, TIIOJB3YSICh TpapUKOM, TPUBOAWTH IMPUMEPHI
pelieHus: ypaBHEHUS
35 Pemate cucremsl IBYyX JIMHEWHBIX YPAaBHEHWM C JABYMsS IIEPEMEHHBIMH, B
' TOM YHCIIE rPpapUUECKH
CocraBnsaTh W pemiath JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUW TIO YCJIOBHUIO 3a7a4Md, WHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l TIOJTY4YEeHHBIN pe3ynbTar
4 Koopaunats! u rpapuku. OyHkuuu
N300paxkaTh Ha KOOpPAMHATHOW MNPSAMOM TOYKH, COOTBETCTBYIOILKE
4.1 3aJlaHHBIM ~KOOpJAWHATaM, JIy4Hd, OTPE3KH, WHTEPBAJbl, 3aMUCHIBAThH
YHICIIOBBIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
4.2 OtmeuaTs B KOOPAMHATHOHN TMIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAWHATAM
4.3 Crtpourts rpaduku muHeHbIX QyHKIMNA. CTpouTh rpaduk QyHKIUU Y = [X|
OnuceiBaTh C TOMOIIbIO (QYHKIMNA HM3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxoauTh 3HaueHre QyHKIUY 110 3HAYCHHIO €€ apryMeHTa
[Tonumars rpadudeckuii cmocod mpeacTaBIeHUs U aHaIu3a WH(GOpPMAIIUH,
4.6 U3BJIEKATh U WHTEPIPETHPOBATh HH(POpPMAHMIO M3 TPapUKOB peaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Koa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pPa30BaHUsSA
pe3yjabTara
1 Ywucna v BRIYUCICHUS




1.1

Hcnons3oBaTh HayajbHEBIC IpeACTaBICHUA O MHOXECTBE I[GﬁCTBPITCJ'IBHHX
quceil jid  CpaBHCHHUA, OKPYIJTICHUSA U BBI‘IHCHCHHﬁ, I/I306pa}KaTB
,HCI;'ICTBI/ITCJIBHBIG YqHcjia TOYKaMi Ha KOOp,I[HHﬁTHOfI HpﬂMOI;'I

1.2

[IpuMeHsaTh NOHATHE apU(METHUECKOrO KBAJIPAaTHOIO KOPHSA, HaXOIUTh
KBaJpaTHble KOPHHU, UCIOJb3yd HPU HEOOXOAUMOCTH KaJIBKYJIATOP,
BBIMOJIHATE NPE0Opa3oBaHMsl BBIPAKECHUH, COAEPIKAIIMX KBaJpaTHbIC
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM

1.3

Hcnonp3oBaTh 3amucy OOJIBIINX U MAaJIBIX YHCEN C IIOMOIIBIO JCCATHUYHBIX
npobeit u creneHedt uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHW C IEJBIM I[OKa3aTeleM, BBIMOJIHATh
peoOpa30BaHUs BEIPAKEHUH, COACPKAIMINX CTCIICHU C IEIBIM MTOKa3aTeIeM

2.2

BEIMONHATE TOXIECTBEHHBIE NMPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE TNpaBWJI JCHCTBUH HAJ MHOTOWICHAMH H alreOpamyecKuMH
OpoosiMU

2.3

PacknanpiBaTe KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN

2.4

[IpumensTh npeoOpa3oBaHusl BbIPAXKEHUN ISl PELEHUS Pa3iIMuYHbIX 3ajad
13 MaTEMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHON TPAKTUKHU

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nuHEHbIE, KBaApAaTHBIE YPaBHEHUsI U PALIMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOANTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJ€ C MPUMEHEHHEM IpapuecKuX MpecTaBiIeHu (yCTaHaBIUBATh,
MMeEET I YpaBHEHUE UJIM CUCTEMA YPaBHEHUM PEIICHMS, €CIIU UMEET, TO
CKOJIbKO, U Tpoyee)

3.3

IlepexoauTh OT CIOBECHON (OPMYIHMPOBKM 3a1aud K e€ anredpandeckoi
MOZCJIA C IOMOUIBIO COCTABJICHUS YPABHEHUs WM CUCTEMBl YPaBHEHHI,
WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d IOJYYECHHBIN
pe3yJsbTar

3.4

[IpuMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHUS, OIECHKH,
pelmarh JIMHEHHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW M HX CHUCTEMBI,
JaBaTh TPaPUUYECKYI0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHUN HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[Tonumarp 1 MCTIONB30BaTh (PYHKIIMOHAIbHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAu€HUs), ONPENENITh 3HAuYe€HUE (QYHKIHUH IO
3HA4YCHHUIO apryMEHTa, ONPeeNIATh CBOMCTBA (pyHKIMH 10 € rpaduky

4.2

Crtpoutb rpaduku JIeMEHTapHBIX (QYHKIUH BUIA:
y=k/x




k/x

, Yy =x%, y = X%, y = [x|, onucbIBaTh CBOICTBAa YHCIOBOH (YHKUIUHU TO €&
rpaduky

9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpPoBePSEeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna u BIYUCICHUS
11 CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U HPPALMOHAIIbHBIE YK CIIA
BeimonsATe apudmeTnyeckue JACHCTBHS € PAlMOHAIBHBIMUA YHCJIAMHU,
1.2 coyeTasi YCTHbIE W IUCbMEHHbIE HPHUEMBI, BBINOJHITH BBHIYMCIEHHUS C
UPPalMOHAILHBIMU YU CIIAMU
13 HaxomuTte 3HaueHHs CTENEHEW C LENbIMM II0Ka3aTelsIMA U KOPHEH,
' BBIYHCIIATH 3HAYECHHSI YUCIIOBBIX BBIPAKCHUN
14 OxpyrysaTh JEHCTBUTENBHBIE YHCIIA, BBINOJHATH NPUKUAKY pPE3yJibTara
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
2 VYpaBHEHMSI U HEPABEHCTBA
51 Pemarp nuHeiHbIE M KBaJgpaTHbIE YPAaBHEHMs, YPAaBHEHUS, CBOIALIUECS K
HUM, [IpOCTeNIINe APOOHO-PALlMOHATbHbBIE YPAaBHEHHUS
Pemarp cucteMmbl OByX JIMHEHHBIX ypaBHEHUH C JBYMsI IIEPEMEHHBIMH M
2.2 CUCTEMBI IBYX YPaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHHE HE SBISETCS
JIMHEUHBIM
Pemate TeKCTOBBIE 3agaun aireOpandeckuM CIOCOOOM C IOMOIIBIO
2.3 COCTaBJICHHS] ypaBHEHUS WJIM CHCTEMbl JBYX YypaBHEHUH C AByMS
MepeMEHHBIMU
[IpoBONTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHUN, B
54 TOM YHCIIe C NpUMEHEHHEeM TIpaduyuecKux MpercTaBIeHU (Hampumep,
' YCTaHABIIMBATh, UMEET JIM YpaBHEHHE WJIM CHCTEMa YpaBHEHHM pelleHus,
€CJIK UMEET, TO CKOJIBKO)
Pemarp nuHeliHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa’kaTh
2.5 pEllIeHNe HEPABEHCTB HA YHUCIIOBOM MpsAMOMH, 3alMChIBaTh pELIEHUE C
IIOMOLIbIO0 CUMBOJIOB
Pemarp cuctemMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTh pEIICHHE CUCTEMBI

HCPAaBCHCTB Ha YHCIJIOBOM HpHMOfI, 3alMUCbIBATh PCHICHUC C TOMOIIBIO
CHUMBOJIOB




2.7

Hcnons3oBaTh HEpaBCHCTBA IIpH PEIICHUH PA3JIMYHBIX 3a1a4

3 OyHKIIUA
PacnioznaBate ¢yHKIMH W3y4eHHbIX BHIOB. [loka3piBaTh CcXeMaTHYeCKU
31 pacrnojoKeHue Ha KOOPAWHATHOM IJIOCKOCTU TpaduKoB (QYHKIMHA BHJA:
' y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K02(pPHUITMEHTOB, ONMKMCHIBATH CBOMCTBA ()YHKITUNA
3.9 [Toka3bIBaTh CXEMAaTUYECKU PACIOJIOKEHHUE HA KOOPAMHATHON IIIOCKOCTH
' rpadukoB GpyHKIMi Buga y = VX, y = |X| u onuchIBaTh CBOKCTBA (PYHKITUI
33 Crtpouts U U300paXkaTh CXeMaTUYECKU IpadUKH KBaIPATUYHBIX (YHKIHUI,
' OIHMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITUH 110 UX rpadukam
3.4 Pacnio3naBate kBagpaTHuHyt0 GYHKIUIO 110 GOpMYyJie, TPUBOAUTH IPUMEPHI
' KBaJIPAaTHYHBIX (DYHKIIUH U3 peaTbHOU KU3HHU, PU3UKH, TCOMETPUN
4 ApudmeTrdeckas 1 TCOMETPUUYECKAst IPOTPECCUU
41 PacrioznaBath apuMETHYECKYI0O W TCOMETPHUYECKYIO IPOTPECCHH TIPU
' pa3HBIX CII0CO0ax 3aJaHusl
BBIONMHATE  BBIYHCICHUS C UCIHOJIb30BaHUEM (OpMysI N-TO WICHA
4.2 apu(METHYECKOW M TEOMETPHUYECKOW TPOTPECCHi, CYMMBI MEPBBIX N
YJICHOB
43 N300paxaTh WIEHBI TOCEIOBATEIIBHOCTH TOYKAMH Ha KOOPIMHATHOMN
' IUIOCKOCTH
Pemarp 3amaun, CBS3aHHBIC C YHCIOBBIMHU ITOCIICIOBATEILHOCTSIMH, B TOM
4.4 YUCJIe 3aJaud W3 PpeaJbHON JKH3HU (C MCIOJB30BAHUEM KaJbKYJISATOPA,

U(POBBIX TEXHOJIOTHUIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OAHOM (hopMbI 3amucu Apodeit
11 K apyro. IlonsTue panMoHanpHOTO 4KCia, 3alUCh, CPABHEHHUE, YIIOPAI0YMBAHUE
palOHAIBHBIX YUCEII
12 Apudmerndecknue IeMCTBUS C palMOHAIBHBIMU 4YHciIaMH. PemieHue 3amad w3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHBIM IIOKa3aTeJIEM: OIpeAeNieHUe, Ipeodpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHTsl, 3amuch NPOLEHTOB B BUAE ApoOU M IpoOH B BUJIE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEILICHHUE 3aa4 U3 PEaJIbHON IPAKTUKH
15 [IprMeHeHNe NMPU3HAKOB IEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATypAJIbHBIX
' qmcen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHUS C INEpPEeMEHHOW. JlomycTumele
' 3HAYEHUs TIEPEMEHHBIX
99 [IpencraBnenne 3aBUCMMOCTH MEXJIy BEJIMYMHAMM B BHJIE (OPMYJIBIL.
' Boraucnenus no popmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM IOKa3aTeleM
95 OpHounenbl U MHorouwieHsl. CrteneHb MHorowieHa. CliokKeHHE, BBIYUTAHHE,
' YMHOKEHHE MHOTOYJIEHOB
26 @opMynbl COKPAIEHHOIO YMHOXEHHS: KBaJApaT CYMMbI M KBaJpaT Pa3HOCTH.
' ®dopmyna pasHOCTH KBaApaToB. Pa3nokeHne MHOrOYWIEHOB HA MHOYKUTEIIN
3 VYpaBHeHUA
31 VYpaBHeHHe, KOpEeHb ypaBHEHHMs, TpaBuwiIa mNpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHOe ypaBHEHHME C OIHOW IEPEMEHHOM, 4YHCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JIMHENHBIX YPAaBHEHUM
33 CocraBieHne ypaBHEHMI IO YCIOBHIO 3aJaud. PeleHue TEKCTOBBIX 3a7ad C
' MIOMOIIBIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
CucreMa qByX JMHEHHBIX YpaBHEHHUH C JBYyMs IEpEMEHHBIMU. PelieHue cucrem
3.5 YpaBHEHHMI CIOCOOOM MOACTAHOBKH. IIpuMephl pemieHuss TEKCTOBBIX 3aad C
IIOMOILBIO CUCTEM YPAaBHEHUI




Koopaunate! u rpadpuku. yHKIMn

4.1 Koopaunara Touky Ha IpsIMOiA
4.9 YucnoBble MPOMEXYTKH. PaccrosHue Mexay ABYMsS TOYKaMH KOOPAMHATHOM
' IPAMOiA
43 [TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca U OpAUHATa TOUKH
' Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Tpumepsr rpaduxoB, 3amaHHbIX ¢GopMyramu. YUteHue rpadukoB peabHBIX
' 3aBHCHMOCTEM
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBoiicTBa PyHKITUH
4.6 Jluneitnas pynkuus, e€ rpaduk. 'paduk byHkumn y = [X|
4.7 ['padmyeckoe penieHue IMHEWHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpaTtueiii kopeHb u3 wuyucna. I[loHstue 00 uppanuOHAIBLHOM YHUCIIE.
' JecsaTnunbie NpUOIMHKEHHUS UPPAITMOHATBHBIX YHCEIT
CgoiicTBa apu(MeTHUECKMX KBaJpPAaTHBIX KOPHEW MW WX TPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YHUCJIOBBIX BBIPAKCHUN W BBIUMCICHUSAM. JleHWCTBUTEIIbHbBIC
yucna
1.3 Crenens C 1eJIbIM TTOKa3ateneM 1 e€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBanpatusiii TpExuseH, pa3iokKeHue KBaIpaTHOTO TPEXUWICHA HA MHOKUTEIH
2.2 Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CnoseHue, BBIMUTaHUE, YMHOXKEHUE, JIeJICHUE anre0pandeckux apooei
2.4 PannonanbHbIe BeIpaskeHUs U MX IpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢dopMmyrna KOpHEH KBaJIpaTHOTO ypaBHEHHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHMH, CBOIAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
3.3 [Ipocreiitme 1poOHO-paMOHANTBEHBIC YPaBHEHUS
I'paduaeckass uHTEpIIpeTaIMsi YpaBHEHUU C ABYMS TMEPEMEHHBIMA H CHUCTEM
3.4 JMHEWUHBIX YpaBHEHWH C JBYMs NEpeMEHHBbIMHU. lIpuMephl pelieHusi cuctem
HEJIMHEMHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
3.6 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIlunelinble HEPABEHCTBA C OJTHON TIEPEMEHHOM
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON
4 DOyHKIUH
41 [onarue ¢ynxmun. OOnacTh OmpeAeseHUs U MHOXECTBO 3HAYCHUU (DYHKITUH.
' Crnioco0sI 3a1anus GyHKIHANA
4.2 I'paduk dynkmuu. UteHne cBOMCTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMN, OTpaXKAIOIIUX PEaTbHBIE IPOLECCHI
44 OyHKIIMY, ONUCHIBAIOUIMNE TNPSAMYI0 U  OOpaTHyl0  IPONOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIMH y =x7, y = x7
4.6 Oyukun y = Y, y = |x|
4.7 I'paduueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 PanmonanbHble uuclia, UppalMOHAJBHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECATHYHBIE POOH
MHOXecTBO JIeHICTBUTENBHBIX YHCEl, JEHCTBUTENbHbIE YHMCIa KaK OECKOHEYHbIE
12 JecsTUUHble ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX 4YHMCEI M KOOpAUHATHOM mnpsMoil. CpaBHEHHE IEHCTBUTENbHBIX
yucel
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YUCIAMU
U3mepenusi, npulOnmkeHusi, OUEHKU. Pa3mepbl OOBEKTOB OKpY’KAIOLIEro MUPA,
14 JUINTETILHOCTh IPOLIECCOB B OKpykatomeM wMupe. [lpubnuxéHHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTh HpuOmmkenus. Okpyrienue uucen. [Ipuxuaka MU oLeHKa
pe3yJbTaTOB BHIYHUCICHUIN
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 VYpaBHEHUS C OAHON IEPEMEHHON
2.2 JInneliHoe ypaBHeHHe. PenieHne ypaBHEHUMN, CBOASAIIMXCS K TMHEHHBIM
2.3 KBaaparHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
54 bukBagpatHoe ypaBHeHue. [Ipumepnl pelieHuss ypaBHEHUH TPEThe M 4YETBEPTOM
' CTEeMeHe! pa3ioKeHNEeM Ha MHOKUTEIH
2.5 Pemenue qpoOHO-paliioOHaNbHBIX YPaBHEHHUI
2.6 CucTtembl ypaBHEHUT
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk




2.8

Pemenuie cuctem IByX JTUHEHHBIX YPaBHEHH C ABYMS [I€PEMEHHBIMU

Pemienue cucteM AByX ypaBHEHU, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU

2.9
CTETEeHH

2.10 I'paduaeckas mHTEpPHpETALIUS CHCTEMBI YPAaBHEHHUH C IBYMSI TIEPEMECHHBIMH

2.11 Pemenne TekCTOBBIX 3374 anreOpanyeckKuM CriocoooM

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne mMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM

2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU

2.15 KBanpaTHble HEpaBeHCTBA

516 I'paduueckass wHTEpHpeTanyss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
' IIEPEMEHHBIMU
3 OyHKIUU

31 KBanparuunas ¢pynkuus, e€ rpagux u cBoiictsa. [lapabosna, KOOpAWHATH BEPIIMHBI

napaboJibl, 0Cb CHMMETPHUH MapadboIbl

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkumii y=K/X, y = x* u ux cBoiicrpa

3.4 I'paduku GyHKIMii , ¥ UX CBOHCTBA
4 UmcnoBbie OCIEI0BATEIFHOCTH

41 Omnpenenenne M CHOcoObl 3a/laHUsl YHUCIIOBBIX IOCJENOBaTEIbHOCTEN. 3ajaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi U Hhopmysoit N-ro uieHa

42 Apudmernueckas nporpeccusi. @opmyssl N-To wieHa apupMETHIECKON POrpeccu,
' CYMMBI TIEPBBIX N YWICHOB

43 I'eomerprueckas nporpeccus. @opmyiibl N-ro 4j€Ha T€OMETPUYECKON NMPOTrPECCUu,
' CYMMBI IIEPBBIX N YJIEHOB

44 N306paxkenune uneHOB apu(METUYECKON U T€OMETPUUECKON NMPOrpeccuii TOUKaMHu Ha
' KOOPAMHATHOU IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMAJIBHBIN POCT

45 CnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€er0o
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh NOHATUAMU: MHOXKECTBO, TIOJMHOKECTBO, OIIEpalluu
Ha/l MHOXKECTBAMU; YMEHHUE ONIEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX IPU PEIICHUU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpaduyeckoe MpEeACTABICHWE MHOXKECTB JUIsl OINUCAaHUS  PEATbHBIX
IIPOLIECCOB U SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHATHSIMHU: OIpPEACIICHUE, aKkCuoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacrno3HaBaTh  MCTHMHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH NPUMEPBl W  KOHTPIPHMEPHI, CTPOHUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHHe onepupoBarh IOHATHAMH: HATypalbHOE YHCIO, IIPOCTOE W
COCTaBHOE YMCJIO, E€IMMOCTb HATYpPaJIbHBIX YHUCEN, IPU3HAKU JEIUMOCTH,
1[eJIOEe YMCII0, MOJYJb YHCia, OOBIKHOBEHHAas: Opo0Ob M JecsiTHYHas JpoOb,
CTaHJAPTHBIA BHJI YUCIA, PAMOHAIBHOE YNCIIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBINOIHATH JEHCTBUS C
YUCJIAMM, CPaBHHUBAThb M YIOPSAJOYMBATH 4YMCIIA, NPEACTABIATH 4YUCIa HA
KOOPJAMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh NOHSTHUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaipaTHbIH KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOH CTEMeHUu OoJblle
€IMHUIIB; YMEHHME BBINOJIHATH PacuéTsl MO (GopMmylaM, NMpeodpazoBaHUs
LEJNbIX, JPOOHO-pAIlMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHne MHOTOYIEHAa HAa MHOKUTENM, B TOM UYHUCIIE C UCIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

VYmMmenne ONEprUpoOBaTh MOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOM IepeMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
yMEHHE pellaTh JIMHEHHblE W KBaJpaTHbIE ypaBHEHHUA, JApOOHO-
palMoHaIbHbIE YPaBHEHHUSI C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JTUHEUHBIX
ypaBHEHUH, THHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIpH
peuleHuy 3aad U3 OPYTUX IMPEIMETOB M IPAKTHYECKUX 3aJady, YMEHUE
HCIIO/IB30BaTh KOOPAUHATHYIO INPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
M300pakeHUs PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYyHKIUSA, Tpadhuk QGyHKIUUA, HYIU
(GYHKIMK, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,




yObIBaHMs, HaAWOOJIbIIICE W HaMMEHbIIEEe 3HAYCHUS (QYHKIHUU; yMEHUE
ONEPUPOBATh TMOHATHAMHU: TpsMas MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHKIWsA, KBajpaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboia, runep0oa; yMeHUue CTpOUTh Tpaduku (pyHKIUH, UCIIONIB30BAThH
rpaduKu IS ONPEIESICHUS CBOWCTB IPOIECCOB W 3aBHUCHUMOCTEH, IS
pelieHus 3aad M3 JPYrux YYeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPAXKaTh POPMYyJIaMHU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYeCcKast
U TEeOMEeTpUYecKas IPOrpecCHMU; YMEHME HCIIOJIb30BaTh  CBOMCTBA
MocJieIoBaTeabHOCTEH, GOPMYIIbI CyMMBI U OOIIETO 4YjeHa MPU PELICHUU
3aa4, B TOM 4YHUCIIe 3a7ad M3 JPYrHuX Y4eOHBIX NPEIMETOB U pealbHOM
KU3ZHU

YMeHue pewarsb 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLIEHTHI, JOIH U
4acTH, ABHKEHHE, paboTy, LIEHY TOBApOB M CTOMMOCTh IOKYIIOK U YCIYT,
HQJIOTW, 3aJaud M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJISITH BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA H
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IOJIy4EHHOE pEIICHUE U
OLICHMBATh MIPABI0N0I00HOCTD MOIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOCIPECHHBIN U
PaBHOCTOPOHHUH TPEYTOJIbHUKH, MPSIMOYTOJBHBIN TPEYrOJbHUK, MEIUAaHa,
OuccekTpuca u BBICOTA TPEYroJIbHHKA, YeThIPEX YTOJIbHUK,
napajienorpamMmm, poM0O, MPSMOYTOJIbHUK, KBaJIpaT, TPareus; OKPY>KHOCTb,
KpYyT, KacaTelnbHasl; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHE
pemars 3aa4d, B TOM YHCJIE€ M3 MOBCEAHEBHOW XU3HU, HA HAXOXICHUE
TCOMETPHUYECKUX BEJIIMYUH C MPUMEHEHHEM H3y4YCHHBIX CBOKMCTB (QUTYp U
(haxToB

10

YMeHue omnepupoBaThb TMOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUIEIbHOCTh U NEPHEHAMKYIIPHOCTh HPSIMBIX, YIOJI
MeXy IpSIMbIMU, TIEPIIEHINKYIISAP, HAKIOHHAS, MPOeKIus, mogodue duryp,
NM0JI0O0HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOM;
YMEHHE pAaclo3HaBaTh paBEHCTBO, CHMMETPUIO M Tojodue ¢uryp,
MapaJUIEIbHOCTD U MEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAIOIIEM MUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHWE, yroll (BeIMYUHA
yria, CHHYC U KOCUHYC yrja TPeyrojbHUKa), TUIONIa/lb; YMEHHE OLEHUBATH
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(hopMyITBI IEpUMETPa U IO MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH 1
IJIOMAM  Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajuieJienuIesa; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTOJIHbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrosbHuKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIIEHUS! JUTUH, PaCCTOSHUH, TIJIOIIAIeH

12

Ymenue  u3zo0paxkaTb  IUIOCKME  (GUIYpl W HMX  KOMOMHAIuWH,
IPOCTPAHCTBEHHbIE (QUIYphl OT PYKH, C IOMOIIBIO YEePTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPEACTB I10 TCKCTOBOMY HJIM CMMBOJIBHOMY
OIIMCaHHIO

13

YMeHHe onepupoBaTh MOHATHAMU: IMPSMOYIOJIbHAS CHUCTEMa KOOPJWHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YUCJI0, CKAJSIPHOE IPOU3BEIACHHUE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI JJIsI IPEACTABICHUS TaHHBIX M PEUICHUs 3a/1ad, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MPEJAMETOB U PEATbHOM KU3HU

14

VYMmenune ONCpHUpPOBaATh IMMOHATHUAMMU: CTOJ'IGI/IKOBBIG M KPpYIrOBbIC JUArpaMMBbl,
TaOIUIIBI, cpeHee apudmeTndeckoe, MeArana, HauboIbIlIee U HANMEHbIIIEE
3HAYCHUs,  pa3Max  4YHCIOBOrO  Habopa,  yMEHHE  H3BJICKATh,
WHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIIaX U Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTHUKH
pealbHBIX MPOILECCOB W SBJCHUI,; YMCHHE pPAaCHO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT  (CIy4aiHbIN
JKCIICPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OIIbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXO/UTh BEPOSITHOCTH CITyJaifHbIX COOBITHI B OTIBITAXC
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHSIMH; YMEHHE peIlaTh 33a1auu
METOZOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOKEHUS; YMEHUE OIICHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH H
SIBIICHUH, MOHUMATh POJIb MPAKTHYECKH JAOCTOBEPHBIX M MaIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHpE U B JKM3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENI U €ro
POJIbIO B MACCOBBIX SIBICHUSX

16

YMmenue BLIGI/IpaTB HO,Z[XOI[HH_II/II\/'I HBYHGHHBIﬁ METOJ AJId PCUICHUA 3aJayiH,
IMPUBOJUTHL IMPUMEPBI MATCMATHYCCKUX BaKOHOMCpHOCTeﬁ B IIpupoac u
JKM3HH, pPACIO3HABATH IIPOABJICHHUC 3aKOHOB MATCMATHKU B HMCKYCCTBC,
OIMUCBIBATh OTACIIBHBIC BBIJAIOMIUMECA PE3YJIbTAaThbl, IIOJIYUYCHHBIC B XOJC
Pa3BUTHUA MAaTEMAaTUKKW KaK HAYKH, NPHUBOJAUTH MPUMEPBI MATEMATHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCCMHpHOﬁ HUCTOpUHn




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncell
12 OOBIKHOBEHHBIE W JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEYHBIC MEPHOAUYECKHE
Ipobu
13 PanmonanbsHele uncia. ApupMeTnueckue onepanuy ¢ paloHaIbHbIMU YUCIIAMHU
14 JlelicTBuTenpHbIE yncia. ApupMeTHnyeckre ornepannu ¢ JeMCTBUTEIbHBIMU YHUCIIaMU
15 HpH6Jm>KéHUHHe BBIUMCJICHMS], IPAaBUIJIa OKPYIJICHUS], IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
99 Crenenb c¢ 1enbIM nokasareneM. CTeneHb ¢ paloHalbHbIM MoKa3areneM. CBolicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
95 ApudpmeTnueckuii KOpeHb HaTypajdbHOW cTemneHu. JleHcTBusic apupMeTH4ecKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPABEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.9 Hensle u apoOHO-panMoHalbHbIE HepaBeHCTBA. CuHCTEMBI U COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBble NOCIE10BATENBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIIEHTOB
5 OYHKII
OyHkus, crocods! 3ananusa ¢yHkuuu. ['padpux pynkuun. O6nacts onpeaeneHus u
51 MHOKecTBO 3HaueHui ¢yHkiuu. Hynn ¢yaxnuu. IIpomMexxyTku 3HaKOMOCTOSIHCTBA.
- [TpoMeXyTKH MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl W MHUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (YHKIIMU Ha IPOMEKYTKE
6 KoopaunaTs! Ha MpsIMOI U TIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepenne reoMeTpuyecKix BEIMIUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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