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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButue y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIEHUH M TPOIECCOB B TNpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHPOBAaHHIO HAYYHOTO MUPOBO33PEHUSI U KAaUe€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL ajanTallid B COBpPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOps
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HAOIIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYAIOMIMXCS: OHH HCIONB3YIOT JEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIEeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIbHOCTH  OOYYaloIIMUXCs, IMOITOMY CAaMOCTOSTEIBHOE pEIIeHuEe 3ajad
00yJaIOIUMHUCS SBISIETCS pealn3alnen AesITeTbHOCTHOTO MPUHITUIIA O0YUICHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «AnreOpa» yriyOnEHHOTO
U3YYCeHHUS OCHOBHOE MECTO 3aHHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3THX CcoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JOTHKHU, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTeMaTU4YECKOro s3blka. ComepaTelbHOM W CTPYKTYpHOU
OCOOCHHOCTBIO yueOHOro Kypca «AnredOpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMH «YuWcCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
XU3HU. Pa3BuTHE NMOHATHA O YMClEe HA YPOBHE OCHOBHOTO 00IIEro oOopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JMHUM OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIo.

CopnepxaHue AByX anreOpandeckux JUHUN — «AnreOpanueckue BhIpaKEeHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MIPEJIMETOB U OKpYy:Karoliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsl yuyeOHBIH MaTepuan TPYNIHUPYETCSs BOKPYI  pallMOHAJIbHbBIX
BbIp&KEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIEIE, ONHCAHMS NPOLECCOB U SIBICHUUN
peanbHOro Mmupa. B 3amaum oOydyeHuss anreOpe BXOIAT TakKe JalbHEHIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJIf
OCBOEHHUSl Kypca UWH(POPMAaTUK{, U OBJAJACHUE HAaBbIKAMHU JIETyKTHUBHBIX
paccyxaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UUYECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHue martepuana CrocoOCTBYET PA3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CUMBOJINYECKOTO, IpapUuecKkoro, BHOCUT BKJIaa B (hopMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

VYriy0néHHbII Kypc anreopsl XapaKkTEepU3yeTCs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amgad. AnreOpa SBISETCS S3bIKOM JIJIi  ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUEHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUU
00OCHOBBIBAaTh M JI0KA3bIBATh CYXKJEHHUS, PA3BUBAIOT MATEMATHYECKYIO HHTYULIUIO,
KpPaTKO W HAIJISJIHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUH M ydyaT UX
npuMeHeHuto. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYIIUX MECT B
(opMHPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Yucna W BBIYUCICHHUA», «Anredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha uzyudenue yueOHoro kypca «Anredpay» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hefenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uyncia. CpaBHEHHE, YNOPSAOYHMBAHHE W apU(DMETHUCCKHEC
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApOoOH, HA MPOLEHTHI, IPUMEHEHHE OTHOIICHUMN
W TIPOTIOPIIMK TpW pEIICHUW 3a/Jad, pEIICHHWe 3a1ad Ha JBIKCHHE, padoTy,
MOKYITKH, HAJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEACHUS LIEIIBIX YHUCEII IPU PEIICHUH 3a/1a4 C MPAKTUYECKUM COJICPIKaHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripaxxeHre ¢ mepeMEHHBIMU. 3HAYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUYMHAMU B BUJIE (HOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowrensl. OnHOWIEH cTaHAAPTHOTO BUA. CTEnEHb OAHOYICHA.

MHuorounensl. MHorowieH crasgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKEHHUH, Pa3HOCTHb
KBaJpaToOB JIByX BBIPQKEHUM, MPOU3BEICHHE PA3HOCTH U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPKCHHI.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTH4EeCKasi MOJIENIb PEATbHON CUTYaIUH.



JIuHerHOe ypaBHEHUME C OIAHOM MNEPEMEHHOM. UMCIIO KOpHEW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIBIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX ypaBHEHUM C JAByMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunara Touku Ha npsiMoil. YnciioBble NpOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOMA.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Utenue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
omnpeneneHuss U o6macte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padpux ¢pynkumu. [loHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTAHUS U YOBIBAaHUS
Ha [IPUMEpAxX peabHbIX 3aBUCUMOCTEN.

Jlunentnass Qyukius, e€ cpoiictBa. ['padux nuneitHoi ¢ynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganabie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quced.

[IpencraBieHnss O pacIIMPEHUSX YUCIOBBIX MHOKECTB. MHOXKecTBa
HaTypaJbHBbIX, LEJIbIX, PALHOHAIBHBIX, JEHUCTBUTENbHBIX uHceln. (CpaBHEHUE
yucell. YucaoBble MPOMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpAKEHUA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CrnoxxeHue, BbBIYUTAHUE, YMHOXXEHUE U JEJIEHHE allreOpanyeckux Jpooeil.
Brinenenue 1enoi yactu aaredpandeckoit 1poomu.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apu(pMeTHYeCKue KBaJpaTHbie KOpPHU. TOXIECTBEHHbIE MPeoOpa3OBaHUS
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

CremmeHp ¢ TIeNBIM TOKazaTeneM U e€ cBoicTBa. [IpeobpazoBanme
BBIPAXEHUU, COAECPIKAIINX CTEIICHHU.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBaJApPATHOTO YpaBHEHHS.
KonnuecTBO neMCTBUTENBHBIX KOPHEW KBaApaTHOro ypaBHeHHs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
ITOMOILBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-palilnoHaNbHBIE  ypaBHEHUs. PelieHue  JpoOHO-paliMOHAIbHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJay € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue n HecTporue HepaseHcTBa. CliokeHue
U YMHOXXECHHME YHCIOBBIX HepaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O peIIEHHH HEPABEHCTBA C OJHOM NEPEMEHHOM. MHOXECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHenHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW W MHOXKECTBA €r0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6uacTh onpeeNeHrsi 1 MHOXKECTBO 3HaueHui (yHKimuu. CriocoObl 3a1aHus
bynkuumii. ['paduk dynkumnn. Utenue cBoiicTB ¢hyHkumu o e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

Jluneitnas Qyskuus. DyHKIHUM, ONKUCHIBAIOIIME TPSIMYI0O M OOpPaTHYIO
IPOMOPIUOHATIEHBIE 3aBUCIMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIUH.



9 KIIACC

Yuciia ¥ BIYMCICHUS

Kopenp nN-i1 cremenn u ero cBoicTtBa. CTemeHb C pPalMOHAIBHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AnredOpandecKue BbIPAKEHUS

ToxecTBeHHbIE NPeoOpa30BaHUs BBIPAKEHUI, COAEp)KAIIUX KOPEHb N-i
creneHu. ToXIeCTBEHHbIE MPE0OPa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJPaTHOTO TPEXWICHA HA JIUHENHBIE MHOKUTEIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IpuMepbl IpUMEHEHHI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENEHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWH ¢ IBYMs nepeMeHHbIMH. ['paduueckuii meron
pELIEHUsI CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUN C JByMs IepeMeHHbIMU. Crcrema
JBYX HEJIMHEWHBIX YPaBHEHU C JBYMs IIEPEMEHHBIMU KaK MOJEJb peaabHOU
CUTYyalUU.

YucnoBele HepaBeHCTBA. PelleHne JIMHEVHBIX HEPAaBEHCTB. J(O0Ka3aTesbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpAaBeHCTB. [IpocTeiine HepaBeHCTBA C TapaMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHUCTEMBl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUSA CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DyHKIUU

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITMH, TTPOMEKYTKHA BO3pacTaHusl U yObIBaHUSA (PYHKITUH,
YETHBIE U HEUETHBIE (DYHKIIMH, HauOOoJIbIllee U HAaMMEHbIIee 3HaUeHUs (PyHKIUU.

KBagparuunas ¢ynkuus u €€ cBoiictBa. Vcmnonb3oBaHHe CBOMCTB
KBaJpaTuyHOW  ¢yHKUMKM 1 pemienus 3agad.  lloctpoenme  rpaduxa
kBaapatnyHol ¢yHkuuu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBUCHMOCTH OT €& K03 duuuentos. I'paduxu pynkumii y =ax2, y = a(x —m)?u y
= a(x — m)? +n. IocTpoenne rpapuKoB (PyHKIHI ¢ TOMOIIBIO IIPE0OPa30BaAHUIA.

Jpo6Ho-nuneiinas Gynkuus. MccenenoBanue GyHKIMMA.



@Oynkius Y = X" ¢ HaTypaJbHBIM MOKa3zareneM N u e€ rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPECCHU

[TonsitTue uymcioBoil mocienoBareabHOCTU. KOHEUHble U OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuY€HHas  MOCJEN0BATENBbHOCT.  MOHOTOHHO
Bo3pacratromas  (yOwIBaromiasi)  mociieoBaTenbHOCTh.  CrocoObl  3amaHus
IOCJIEZI0BATEIBHOCTU: OINUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-ro
YJICHA, PEKYPPEHTHBIM.

Apudmernueckass U reomeTpuyeckas mporpeccu. (CBOWCTBa UJICHOB
apudmeTnyeckoi W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apumeTnyeckol U reomeTpudeckoi mporpeccuit. @opMynbl CyMMBbI MEPBBIX N
YJIEHOB apU(PMETUUYECKON M T€OMETPUUYECKON mporpeccuil. 3ajauu Ha MPOLEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpeacraBieHrne O CXOAUMOCTH THOCJIEIOBATENBHOCTH, O CYMMHPOBaHUU
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKU, [IEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHSIM  POCCHUCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUHM BCEHM JKU3HU MJIs YCHEIIHOW TPOQEeCCHOHAIBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlMEd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, MIPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYyJIbTYpOH Kak CpPeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KU3HM  (310pOBOE  IUTAaHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYEeCKUX 3HAHUU JJI pELICHUs 3a1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanuM K M3MEHSIOIIUMCH YCJIOBHSAM COLUATBHONW W NMPUPOAHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y IPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESTEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHMA U KOMIIETEHTHOCTEH, IUIAHHMPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe pEIICHUS] U ACHCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIBHBIMU ~ JICHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TOHATUN, OTHOUICHMM MEXIy THOHATUSIMH, (QOPMYIUPOBATH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieNIaTh BBIBOJBI C HCIOJB30BAaHUEM 3AaKOHOB JIOTUKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(dakTOB, BBICTPAUBATh APryMEHTAILIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXaeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOTO  HAOJIOACHMS,  MCCIENOBAHMS, DSKCIEpPUMEHTa, OLICHHUBAThH
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh HWH(GOpMAaLMU, JaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJEH, HAIIEJICHHbIE Ha TIOMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIAbTATHI PELICHUS 3a/1aud, SKCIIEPUMEHTa, UCCIIEIOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpUY;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTEeMaTUYECKUX 3ajlady, NPUHUMATH IEJb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITeJTbHO COCTABJIATh TUTAH, aATOPUTM pEIICHUs 3amauu (WM ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BIIAJETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ybTara
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh AMOIIMOHAIBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Mcronb30BaTh NOHATHS MHOXECTBA HATYpPaJIbHBIX YHCEJ, MHOYKECTBA LEIBIX
YUCEJI, MHOXKECTBA PALMOHAIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
PacCyKJICHUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIIA.

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

BbInonHATe, codeTas yCTHbIE M NUCBMEHHbIE NPUEMBI, apUPMETHUECKHE
JEUCTBHS C PALlMOHAJIBHBIMU YHCIAMH, UCIIOJIB30BaTh CBOMCTBA YKCE U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUMN.

BbINONHATB IEUCTBUS CO CTENIEHAMHM C HATYPAJTbHBIMU MTOKA3aTEIIMH.

HaxonuTe 3Ha4yeHMsI YHCIOBBIX BBIPAXKEHHUM, COAEPIKAIIUX PALMOHAJIbHBIC
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIUKUCIIEHUS, COCTABIISATh U OLIEHUBATh YUCJIOBBIE BHIPAKEHUS
IIPU PELICHUU MPAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OkpyryisITh  4YMClIa C 33JaHHOM TOYHOCTBKO, a TaKXe IO CMBICIY
IIPaKTUYECKOM CHUTyallMd, BBIIOJHATH IPUKUAKY M OLEHKY pe3yJbpTaTra
BBIUHCIICHUW, OLIEHKY 3HAYEHHWM YHCJIOBBIX BBIPAKECHUW, B TOM YHCIE IPHU
pEIICHUH MPAKTUYECKUX 3a/au.

PemaTte TekcTOBBIE 3a/ayu apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIbI, CXEMBbI, YEPTEXKH, APYTrUe CpPEICTBa TMPEACTABICHUS HaHHBIX MpU
pELICHUH 3a4ay.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.



JlenmuMoCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CyMMBbI U IPOU3BEACHUS IIETIBIX YUCET.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0OOIHO OMNEpUPOBATH MOHATUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOonbpImIMil OOIIMIA AENUTENh U HAaUMEHbIlee oOllee KpaTHOe
YHUCell U UCTIOIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBA
CPaBHEHHU MO MOAYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripakeHns ¢ IEPEMEHHBIMH.

Hcnonb3oBaTh airedOpandyeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoimonHaTh  mpeoOpa3oBaHUs  IEJIOTO0  BBIPAXEHUS B MHOTOYJICH
MPUBEJACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BrinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
U C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHU (KBaapaT u
Ky0 CyMMBbI, KBajpaT U KyO pa3HOCTH, Pa3HOCTh KBaJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEWM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, NPUMEHSS MHpaBHIIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepAaTs, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logObupaTh nOpuUMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOrO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, NPUBOJUTH MPUMEPHI PELICHUS
ypaBHEHUSI.

Pemmats cucteMbl ABYX JTMHEMHBIX YpaBHEHHUH C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
ypaBHEHUN TIO YCJOBHUIO 3aJaud, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOTY4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N306paxkath HaA KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, IICHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeAcTaBIECHUS U aHaIU3a UH(pOpMaLuH,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKUIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYEHUA (PYHKIUN).

Hcnonp3oBathk rpaduku A UCCIEAOBAHMUS MPOIIECCOB U 3aBUCHMOCTEH, TpH
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEaIbHOM KU3HU.

K koHiry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeyOIUe MPeIMETHbIE
PE3YNbTATHI:
Yucaa v BIYMCICHUA
HNppaunonanpHbIe YHCIIA.
[lonumMaTh W MCHONB30BAaTh MPEJCTABICHUS O PACIIMPEHUH YUCIOBBIX
MHOKECTB.
CB0OOIHO ONEpUpPOBATH MOHATUSMU: KBaJPATHBIN KOPEHb, apu(METUUECKUI
KBaJIPaTHBII KOPEHb, HPPALIMOHAIBHOE YHCII0, HAXOANUTh, OLIEHUBATh KBAJpPATHbIE
KOPHHM,  HUCHOJB3YyS  IpU  HEOOXOJUMOCTH  KaJbKYJISITOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COAEPKALUX KBAaJAPATHbIE KOPHHU, HCIHOJb3YS
CBOMCTBA KOPHEM.

Hcronb30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30BaTh 3amucu OOJBIIMX U MaJbIX YHUCENl C IMOMOILIBIO JECATHYHBIX
npobeil u creneHeil yncna 10, 3amuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUCHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

CBOOOIHO oOmepUpoBaTh MNOHATUEM OCTaTKa IO MOJIYJIIO, IPUMEHSTH
CBOMCTBA CPaBHEHUM IO MOJYJIFO, HAXOIUTh OCTaTKA CyMMBI U IIPOU3BEICHUS 110
JAHHOMY MOZYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

JpoOHO-palnmoHaaIbHbIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKECHHUSIX.

[IprMeHATH OCHOBHOE CBOKMCTBO PAlIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk 001IeMy 3HaMeHaTeNto,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNreOpandyeckux IpoOei.

BBINONMHATE TOX/IECTBEHHBIE TPEOOPA30BaHMsI PAllUOHATIBHBIX BHIPAXKEHUH.

[TpumensTh npeoOpa3zoBaHus BEIPAXKEHHUM 111 PELLICHUS pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKALLIUX
apu(pMeTuYecKre KBaApaTHbIE KOPHH.

BemonusaTe npeoOpa3zoBaHUs HPpALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTp kBajipaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paliMoHaAIbHBIE YPABHEHHUS.

PemaTte 5nuHElHbIE ypaBHEHHS C IapaMETpaMH, HECJOXKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C MMApAMETPaAMHU.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
npUMEHEHUEM TpaduuecKuX TMpeAcTaBlIeHUd (ycTaHAaBIMBaTh, WMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHM pEIIEeHUs, €CIM HMMEET, TO CKOJbKO, W
npoyee).



[lepexoauTh OT CilOBECHOW (HOPMYIMPOBKU 3ajauu K €€ anreOpanyecKoiu
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeEHATP CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWs), OMPEACIITh 3HAUYCHHE (DYHKIMHM IO 3HAYCHHIO
aprymMeHTa, OrpeeiaiTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouth rpaduku (yHKIUN , OMUCHIBATh CBOMCTBA YMCIOBOM (YHKIHUU TIO
e€ rpaduxy.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIIBHBIM  II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl NpPU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSITH CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN IPU PELICHHUU
3a/1a4, MMPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOpPAIOYMBATH JICUCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIIEHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHHS U HEPABEHCTBA

Pemare JMHENMHBIE M KBaJApPATHBIE YPAaBHEHUS, YPABHEHMs, CBOIAIIMECS K
HUM, IpOOHO-pallMOHAIbHbBIE YPaBHEHHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Peware nuHEVHBbIE HEPABEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHEUHBIM.

PeraTe HECIIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C ITApAMETPOM.



[TpuMeHATh METO/Ibl PaBHOCUJIBHBIX IPe0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduyecKoro MeToaa Mpy pelIeHU YypaBHeHUH 3-i1 u 4-i cTerneHel.

Pemare cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIMChIBATh PEIIEHNUE C TOMOIIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTrpaHUYCHMSIMH, HAIPUMED, B LENbIX YNCIIAX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUW U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHUEM TpadUUeCKUX MpPEACTaBICHUA (yCTaHABIMBATh, HMMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHM pEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemarp TekcTOBBIE 3alauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIN PEAIbHOM CUTyallMM WM IPUKIAAHOW 3aJauu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

CBOOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
GyHKUMH, TpsMas MOPONOPLHOHAIBHOCTb, JIMHEWHAas (yHKUMs, oOpaTHas
IPONOPLUUOHATILHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHast (PYHKIIHSL.

Uccnenosath pyHKuuIO 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBA (DYHKLIMIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYyIM (YHKUHUH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus M yObIBaHHs, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensate noysoxeHue rpaduka KBaJpaTUYHOW (PYHKIUU B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyakwm y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(x).

WnmoctpupoBaTh € MOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: OCIEIOBATENBHOCTD, apupMeTUY ecKast
U T€OMETPUYECKasi TPOrPECCHH.



3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W TNPUBOAUTH MHPUMEPHl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IIOCJIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroIuX (yObIBAIOLINX ) IIOCIEA0BATENBHOCTEM.

HMmeTh npeAcTaBieHHE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCU.

[IpuMeHsATh METO MaTEMATUYECKOW MHIYKLIUY ITPU PEILICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnsie IIpakruuyeckue
NpPOrpaMMabl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 YHCJIA YU BBIYUCJIEHUSA: 6 https://edu.sirius.online/
PanmonaneHblie uyncna (MOBTOpEHUE)
5 OYHKIUWU: KoopauHatel u 16 1 1 https://edu.sirius.online/
rpadukH.
AJITEBPAMYECKUE https://edu.sirius.online/
3 BBIPAKEHU A Beipaskenus ¢ 9 1 1
INEPEMCHHBIMU
YUCJIA YU BBIYUCJIEHUSA: https://edu.sirius.online/
4 CreneHnsb ¢ HaTypaIbHBIM 10 1 1
IIO0Ka3aTeiIEeM
YPABHEHUS U CUCTEMBI https://edu.sirius.online/
5 YPABHEHUU: Jluneitasre 10 1 2
ypaBHEHUSI
5 AJITEBPAYECKUE 93 1 3 https://edu.sirius.online/
BBIPAXKEHWS: MHOTOUIEHBI
AJITEBPAYECKUE https://edu.sirius.online/
7 BBIPAXKEHUAL.: ®opmyibl 16 1 2
COKpaI.I.IéHHOFO YMHOXKCHHUA
8 UUCJIA U BBIUNCJIEHU . 10 1 1 https://edu.sirius.online/
JemumocTb
9 OVYHKIUWU: Jluneiinas GpyHKIUS 14 1 https://edu.sirius.online/
10 YPABHEHUWS U CUCTEMBI 14 1 https://edu.sirius.online/




YPABHEHUM. Cucrembt
JINHEMHBIX YpaBHEHUH

11

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10

14

https://edu.sirius.online/




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 1
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1 5
KOPEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1 )
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 5
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1 4
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1 2
7 AJITEBPAMYECKUE BBIPAKEHU . 14 5
Crenenu
8 UNCJIA U BBIUMCJIEHUA. JlenumocTh 7 1 2
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 18




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 OYHKINN 25 1 2
) YPABHEHUA N1 HEPABEHCTBA. 15 1 5
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 )
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 1
N IMPOI'PECCHUN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1 5
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
6 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 34 1 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 10







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Homep
. 1udpposBbIe
Nen/m | Tema ypoxka Konrpoabsusie IIpakruueckne  y4eOHOU
Bcero oOpa3oBaTesibHbIE
padoThI padoTshI Hexe pecypenI
Apudmernaeckue IeHCTBHS C HEIBIMU https://edu.sirius.online/
1 YUCJIaMH. 3HAKOMCTBO CO CTaHAAPTHBIM 1 1
BUJIaM YuClia
Apudmernueckue IeiCTBHS C https://edu.sirius.online/
2 OOBIKHOBEHHBIMU U JECATHYHBIMU 1 1
TPOOSMH
3 Enununer usmepenus. [lepeBos u3 1 1 https://edu.sirius.online/
OJTHHUX €IMHUII U3MEPEHUS B IPyTrHe
4 Beipaxkenus. YnpolieHne BoIpakeHHI 1 1 https://edu.sirius.online/
5 HaxoxaeHne Hen3BeCTHBIX 1 ) https://edu.sirius.online/
KOMITOHEHTOB BBIPaKECHHIA
6 Perrenue 3a1a4 Ha IBHYKCHHE. 1 ) https://edu.sirius.online/
Haxoxnenue cpegneit ckopoctu
7 KoopannaTa Touku Ha npsaMoit 1 2 https://edu.sirius.online/
Monyns. Moayns uncna, https://edu.sirius.online/
8 reOMEeTpHUUECKasl MHTEPIIPETALIMS 1 2
MOYJISI
YucnoBble MpoMeXyTKH. PaccTosiHue https://edu.sirius.online/
9 MEKIY IByMsI TOYKaMHU KOOPIUHATHOMN 1 3
IpsAMOI
10 [TpsiMoyTosIbHAS CHCTEMA KOOPIMHAT. 1 3 https://edu.sirius.online/




AOcmucca v opHaTa TOYKH Ha
KOOPIUHATHOH IIIOCKOCTH

11

12

ITocTpoeHue To4ek 10 KOOpAUHATaM.
Onpenenenre KOOpAUHAT TOUKH

CummMeTpusi Ha KOOPAUHATHOU
IJI0CKOCTH

https://edu.sirius.online/

https://edu.sirius.online/

13

Koopaunats!l cepenrnsl oTpe3Ka

https://edu.sirius.online/

14

15

Urpsl ¢ koopauHaTamu

[IpakTuueckas pabora
«[IpssmoyromnpHast (IeKapToBa) cCHCTEMa
KOOPJIMHAT Ha IIOCKOCTH

https://edu.sirius.online/
https://edu.sirius.online/

16

17

18

I'paduku 3aBuCUMOCTEH

Urenue rpaukoB peabHbIX
3aBUCUMOCTEN

[Tpumeps! rpaduKoB, 3a1aHHBIX
¢dopmynamu. [Toctpoenus rpaduka mo
TOUKaM

https://edu.sirius.online/
https://edu.sirius.online/

https://edu.sirius.online/

19

20

[Tonstue pynkuu. CriocoObI 3a1aHus
byHKIMHA
3HAKOMCTBO CO CBOMCTBaMHM (DYHKIIMH

https://edu.sirius.online/

https://edu.sirius.online/

21

OyHKIMS KaK MaTeMaTh4yecKasi MoJeb
peanbHOro npouecca. ['papuku
JBUKEHUSI U CKOPOCTH

https://edu.sirius.online/

22

23

Kontponbnas paborta mo Teme:
«DyHKIUU: KOOPAUHATHI U TpadUK»

TekcToBbIE 3a1a4n

https://edu.sirius.online/

https://edu.sirius.online/

24

[TpakTUKYM IO pEIIEHUI0 TEKCTOBBIX
3a1a4 apuPMETHIECKUM CTIOCOOOM

https://edu.sirius.online/




[ToBTOpeHue: 3aKOHBI apu(PMETHIECKUX

https://edu.sirius.online/

25 . . 7
NeNCTBUI
26 YucIioBbIe BBIPAKCHHUS 7 https://edu.sirius.online/
BBencuue nepemeHHoit. JleiicTBus C https://edu.sirius.online/
27 OYKBEHHBIMHU BBIPAKCHUSIMH. 7
[TpuBeneHre MOTOOHBIX ClIaraeMbIX
28 ByKkBeHHBIC BBIpAKEHHUSI 7 https://edu.sirius.online/
29 3aBHCUMOCTh MEKIY BEIMYMHAMHU. 3 https://edu.sirius.online/
Beruncnenue mo ¢popmynam
30 Perrenue npakTHYECKUX 3a71a4 8 https://edu.sirius.online/
KontposbHas paboTa mo Teme: https://edu.sirius.online/
31 «AnreOpanuecKkye BbIpaKEHUS: 8
BoipakeHus ¢ mepeMeHHBIME
39 [TonsiTHE CTENEHN C HATypabHBIM 3 https://edu.sirius.online/
mokasaresem
[TpousBeneHue creneHei ¢ https://edu.sirius.online/
33 OJIMHAKOBEIM OCHOBaHUeM. YacTHoe 9
CTETIEHEH C OJJMHAKOBBIM OCHOBAaHHEM
34 Bo3BeneHue CTeneHu B CTENEHD 9 https://edu.sirius.online/
35 Crenens yactHoro. CTeneHb 9 https://edu.sirius.online/
MIPOU3BEIICHUS
3anuce 4ncia B JECITUYHON https://edu.sirius.online/
36 MO3UIIMOHHON CUCTEME CUUCIICHHUSI. 9
CraHIapTHBINA B YUCIIa
OmnpepeneHre CTENEHH C HYTEBBIM https://edu.sirius.online/
37 nokazareneM. OnpeneneHue CTENeHu ¢ 10
IIEJIBIM OTPHUIIATEIBHBIM MTOKa3aTeIeM
38 CBoiiCTBa CTEMEHH C IEITBIM 10 https://edu.sirius.online/




IIOKa3aTcjiIcM

CBoiicTBa CTENEHU C LIEIBIM

https://edu.sirius.online/

39 . 10
nokasareniem. CTaHIapTHBINA B YUCIIa

40 O06001IeHrE MaTepHaa o TeME 10 https://edu.sirius.online/
«CreneHp»

41 KonrpospHas paboTa mo teme: 1 https://edu.sirius.online/
«CreneHpy»

42 Jluneitapie ypaBHeHus. KopeHn 1 https://edu.sirius.online/
ypaBHeHUsA. PaBHOCWIBHBIN IIEPEXO]

43 PaBHOCI/IHEHOCTb y{)aBHeHHﬁ. C]ioﬁCTBa 1 https://edu.sirius.online/
yYpaBHEHHIA C OTHON TIEPEMEHHOM

44 [TpakTHKyM 1O PELICHUIO JTMHEHHBIX 11 https://edu.sirius.online/
YPAaBHEHUH C OJTHOM NIEPEMEHHOMN

45 JlvuHeliHbIe ypaBHEHUS C TapaMeTPOM 12 https://edu.sirius.online/

46 JIuHeliHOe ypaBHEHHE, COJIEepIKaIlee 12 https://edu.sirius.online/
3HAK MOYJIS
VYpaBHEHHE KaKk MaTeMaTH4eCKasl https://edu.sirius.online/

47 MOJIeb peabHON cuTyanuu. Pemenue 12
3a7a4

48 PemevHI/Ie TEKCTOBBIX fa,uaq C OMOIIILIO 12 https://edu.sirius.online/
JMHEHHBIX YpaBHCHUIN

49 [IpakTHKyM IO pEIIEHUI0 TEKCTOBBIX 13 https://edu.sirius.online/
3a71a4
O0001IeHIE U3YYECHHOTO MaTepraa mo https://edu.sirius.online/

50 TeMe: «YpaBHEHUS M CHCTEMBI 13
ypaBHEHUN: JINHEHHbBIE ypaBHEHUS»

51 KonrpospHas paboTa 1o Teme: 13 https://edu.sirius.online/

«YpaBHEHUS U CUCTEMbI YPABHEHUM:




JIuHeliHble ypaBHEHU»

52

53

54

TToustue onHowieHa. OQHOWIEH
crangaptHoro Bujaa. CteneHnb
OJHOYJICHA

JlelicTBUA ¢ OJHOWICHAMU: YMHOKEHUE
OJHOYJICHOB, BO3BEIEHNE OJHOUYJIEHA B
CTENeEHb

HeﬁCTBHH C OJHOWICHaAMM: JCICHHUC
OJHOYWICHA Ha OJHOYJICH

13

14

14

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

55

56

57

TTonoOusie oquowieHsl. CHOXKEHNUE U
BBIYUTAHUC HOI[OGHI)IX OOJHOYJICHOB

ITonsaTue muorounena. MHoOTroujeH
craHjiaptHoro Buja CteneHb
[IpuBeneHne MHOTOUWIEHA K
CTaHJIapTHOMY BHUAY. Brruncienue
3HAYCHUS MHOTOYJICHA

14

14

15

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

58

Pemenne ynpakHeHui 1o teme
«IIpuBenenne MHOrO4UJIEHA K
CTaHJapTHOMY BUIy. Berancnenue
3Ha4YECHUS] MHOTOYJICHA»

15

https://edu.sirius.online/

59

60

61

Ciro’keH1e 1 BEIYUTaHNE MHOTOUYJIEHOB

Pewrenue ynpakxHeHHM 110 TEME
«CI10XEHHE U BBIUNTAaHUE
MHOT'OUYJICHOBY

VMHOXEHIE OJHOYJICHA HAa MHOI'OYJICH

15

15

16

https://edu.sirius.online/
https://edu.sirius.online/

https://edu.sirius.online/

62

Pewrenue ynpakxHeHHM 110 TEME
«YMHOKEHHE OTHOYJICHA Ha
MHOTO4JIEH»

16

https://edu.sirius.online/




63 [TepeMHOKEHUE MHOTOYJICHOB 16 https://edu.sirius.online/
64 Perrenue yrpaxHeHUH 110 TEMe 16 https://edu.sirius.online/
«[lepeMHOXEHHE MHOTOUYJICHOB
65 ITpakTrueckas pabora «JleicTBus C 17 https://edu.sirius.online/
MHOTOYJICHAMHI)
66 BeiHeceHue oiHOUIICHA 32 CKOOKH 17 https://edu.sirius.online/
67 Perienre ynpaxxHeHui 1Mo TemMe 17 https://edu.sirius.online/
«BbIHECCHUE OTHOUICHA 33 CKOOKI»
68 Crnoco0Obl pa3iioKeHHss MHOTOYWICHOB Ha 17 https://edu.sirius.online/
MHOXHTETH. CII0COOOM TPYIIUPOBKH
Pelenue ynpaxHeHui 1mo treme https://edu.sirius.online/
«C10co0bI pa3ioKeHUsI MHOTOWICHOB
69 18
Ha MHOuTenu. Criocobom
TPYIITAPOBKIY
ToxmectBo. ToxxaeCTBEHHBIE https://edu.sirius.online/
70 npeoOpa3oBaHus areOpandecKux 18
BBIpa)keHMI. J[oka3aTenbCcTBO
TOXKJIECTB
71 Pemenne ynpaxxneHui mo reme 18 https://edu.sirius.online/
«Jloka3aTenbCTBO TOXKICCTBY
72 JleneHue MHOTOUYWICHOB 18 https://edu.sirius.online/
O0001IeHIE U3YYECHHOTO MaTepraa mo https://edu.sirius.online/
73 Teme: «AnreOpandecKkue BeIpaKeHUS: 19
MHorowien»
KonrtponbHas paborta no teme: https://edu.sirius.online/
74 «AnredpanyuecKue BHIPAKCHUS: 19
MHorounen»
75 KBanpaT cymMBbI U KBaJipaT pa3HOCTH 19 https://edu.sirius.online/




JIBYX BBIpa)KCHUHN

76 Brizenenue moiHoro KBaapara 19 https://edu.sirius.online/
Pemenne ynpaxneHui 1mo treme https://edu.sirius.online/
77 «KBagpaT cyMMBI U KBaJIpaT Pa3HOCTH 20
JBYX BBIPOKCHUID»
78 KBagpar cymmsl 1 paSH?CTI/I 20 https://edu.sirius.online/
HECKOJIBKHX BBIPAKEHHI
79 Ky6 cymMMbI 1 KyO pa3sHOCTH JIBYX 20 https://edu.sirius.online/
BBIPKCHHI
80 Pa3HOCTh KBaJpaTOB IBYX BBIPAKCHHIA 20 https://edu.sirius.online/
Peienue ynpaxHeHui 1mo treme https://edu.sirius.online/
81 «Pa3HoCTh KBazipaToOB JBYX 21
BBIPAKCHUI»
82 CymMa U pa3HOCTh KyOOB JIBYX 21 https://edu.sirius.online/
BBIPA)KCHU I
83 CyMMma 1 pa3HOCTh N-X CTeneHen 21 https://edu.sirius.online/
Pemenne ynpaxHeHui mo teme https://edu.sirius.online/
84 «DOopMYyITBI COKPAIIICHHOTO 21
YMHOKEHHSD)
ITpumenenue popmMys COKpAIEHHOTO https://edu.sirius.online/
85 YMHOXXEHUS JIJIS1 YIPOIIIEHUS 22
BBIYMCIICHUI
86 [Tpumenenue popmMys COKpAIEHHOTO 99 https://edu.sirius.online/
YMHOXXEHUS [UIsl PELICHUsI yPaBHCHUI
Perrenue 3amanuii mo reme https://edu.sirius.online/
87 «[Ipumenenne hopmMyn COKpaEHHOro 22

YMHOKEHHUSI»




Pemenue 3a71a4 moBEIIIIEHHON

https://edu.sirius.online/

88 22
CIIOHOCTH
O06o01eHre MaTepuaa 1o Teme: https://edu.sirius.online/
89 «DOpMyITBI COKPAIIICHHOTO 23
YMHOYKEHUS
KonrpossHas pabora 1o Teme: https://edu.sirius.online/
90 "DopMyIibl COKpPAIIEHHOTO 23
YMHOKEHUSD
JenumocTs nenbix yucen. CBoiicTBa https://edu.sirius.online/
91 nenumoctu. [Ipu3HaKu qenMMocTy Ha 23
2,4,8,5,3,6,9, 10, 11
92 [TpocThie U COCTaBHBIC YUCTIA. 23 https://edu.sirius.online/
OcHoBHas TeopeMa apUPMETHKH.
93 Pemienue 3a71a4 Ha 1EIMMOCTD 24 https://edu.sirius.online/
94 YérHble 1 HEYETHBIC YHCIIA 24 https://edu.sirius.online/
[Tpu3HaKK JETUMOCTH CYMMBI U https://edu.sirius.online/
95 MIPOU3BEICHUS 1IEJIBIX YUCEIN MPHU 24
pellIeHUH 3a1a4
Jlenenue ¢ ocratkoM. Hanboubmmii https://edu.sirius.online/
96 00IIMI IENUTENL U HANMEHBIIIEES 24
o0Imee KpaTHOE JBYX YHCE. AJTOPUTM
EBximnnma
97 CrnosxeHue ¥ BBIYUTaHHUE OCTATKOB. 95 https://edu.sirius.online/
YMHOXEHHE OCTATKOB
03 CpaBHEHUS IEIBIX YUCET 10 MOIYITIO o5 https://edu.sirius.online/
HATypaIbHOTO YKCiIa
99 Perrenue ynpaxHeHUH 110 TeMe o5 https://edu.sirius.online/

«JleneHne ¢ OCTaTKOM




Konrtponsnas padora no reme «Hucna

https://edu.sirius.online/

100 25
Y BBIYUCIICHUS. JIeTUMOCTh

101 [Mpsimast IPOMOPIIMOHAIBHOCTD U €€ 26 https://edu.sirius.online/
rpadux

102 Perrenue 3amau mo teme «IIpsmas 26 https://edu.sirius.online/
MPOMOPIMOHATIBHOCTD U ¢€ Tpadui»

103 Jlunetinas GpyHKIus, €€ CBONCTBA. 26 https://edu.sirius.online/
I'paduk nuneitHON HyHKIIUU

104 Pemenue 3amau o reme «JInneinas 26 https://edu.sirius.online/
GyHKITIS

105 OCHOBHOE CBOWCTBO JIMHEHHOU 97 https://edu.sirius.online/
byHKIIUN

106 Jlunetinas GyHKIus, rpaduk KOTOPOH 27 https://edu.sirius.online/
MPOXOJIUT Yepe3 JABE 3a/IaHHBIC TOUKH

107 BsaunmMHoe pacronioxeHue rpahuKoB 27 https://edu.sirius.online/
JUHENHBIX QYHKIMH

108 JluneitHbIe QYHKIMH C TapaMeTpaMu 27 https://edu.sirius.online/

109 OyukIma Y = | X |, ee CBOWCTBA U 08 https://edu.sirius.online/
rpaduk

110 Pemenne npakTudeckux 3aaaq 28 https://edu.sirius.online/

111 KycouHo-nunelinbie GyHKIIMN 28 https://edu.sirius.online/

112 Pemenne npakTudeckux 3aaaq 28 https://edu.sirius.online/

113 O0001IeHIE U3YYECHHOTO MaTepraa mo 29 https://edu.sirius.online/
teme: «Dynkiun. JluneitHas GyHKIus»

114 KonrposbHas pabora 1mo tTeme: 29 https://edu.sirius.online/
«Dynkuu. JIuaeitHas QyHKIU

115 JluneliHOE ypaBHEHHUE C IBYMS 29 https://edu.sirius.online/




MEPpCMECHHBIMU

I'paduk muHEHHOTO ypaBHEHUS C

https://edu.sirius.online/

116 29
JBYMsI IEpEMEHHBIMH
117 IToustue (iI/ICTGMBI JTHHEWHBIX 30 https://edu.sirius.online/
ypaBHEHUI
I'paduyeckuit MeTox perieHus https://edu.sirius.online/
118 CHCTEMBI JINHEHHBIX yPaBHEHUH C 30
JBYMsI IEPEMEHHBIMH
119 MeTOUI[ CIIO)KCHUS Imsi PCLICHUS CUCTEM 30 https://edu.sirius.online/
JIMHEHHBIX YpaBHEHUI
120 Perrenue (jI/ICTCM JTHHEWHBIX 30 https://edu.sirius.online/
ypaBHEHHI METOIOM CJIOKEHHUS
121 Meron HOILCTUaHOBKH TSt penfeHm{ 31 https://edu.sirius.online/
CHCTEM JINHEWHBIX YpaBHEHUH
122 Meton HOI[C"I:&HOBKI/I TS penfeHHs[ 31 https://edu.sirius.online/
CHCTEM JIMHEHHBIX YpaBHEHUH
Pernrenue 3a1a4 mpy MOMOIIU CHCTEM https://edu.sirius.online/
123 JIMHEWHBIX YpaBHEHUM: 3aa4uu Ha 31
JIBYDKCHUE
Perenue 3a1a4 mpu MOMOIIM CUCTEM https://edu.sirius.online/
124 JMHEWHBIX YpaBHEHUN: 3aaun Ha 31
PacTBOPBI, CMECH U CILIABBI
125 Perrenne npuKIIaaHbIX 3a71a4 32 https://edu.sirius.online/
126 Perienue npumepoB 1 3a1a4 1o TeMe 39 https://edu.sirius.online/
«CHCTEeMBI JINHEWHBIX YPaBHEHUI»
O00011IcHIE U3YYCHHOT'O MaTepraa mo https://edu.sirius.online/
127 Teme: «Cuctema JIMHEHHBIX 32

YpaBHEHUN»




KonrponsHas pabora no teme:

https://edu.sirius.online/

128 . . 1 1 32
"Cucrema JIMHEHHBIX YpaBHEHUIT"
[ToBTOpEHNE OCHOBHBIX IMOHATHI U https://edu.sirius.online/
129 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 33
3HaHUHN
130 [ToaroToBka K HTOTOBOM KOHTPOJILHOM 1 33 https://edu.sirius.online/
pabote
131 HTorosas KOHTpOJIbHAs pabora 1 1 33 https://edu.sirius.online/
132 [ToBropenue. @YHKIUU: KOOPIHUHATHI U 1 33 https://edu.sirius.online/
rpaduku. Jluneiinas GyHkuus
133 IToBropenue. Beipaxkenus ¢ 1 34 https://edu.sirius.online/
nepemeHHbIMH. CTereHb
[ToBTopenue. OMHOUICHBI U https://edu.sirius.online/
134 MHOTrouJieHbl. DOpMyIIbI 1 34
COKpAILEHHOTO YMHOXCHHSI
[ToBTOopenue. YpaBHEHHS U CHCTEMBI https://edu.sirius.online/
135 ypaBHeHUM: JInHeHbIEe ypaBHEHUS. 1 34
CucreMbl TMHENHBIX YpaBHEHUN
136 [ToBTopenue. Yuncia v BEIYUCIICHUS. 1 34 https://edu.sirius.online/
HemumocTb
OBIIEE KOJIMYECTBO YACOB I10 136 10 14

[NPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Homep
. 1udpposBbIe
Nen/m  Tema ypoka Kontpoabnbie  IlpakTuueckue  Y4eOHOI
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI Hexe pecypen
1 YucoBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
6 HepageHnctso ¢ nepemenHoit. Ctporue u 1
HECTpPOTrHe HEPaBEHCTBA
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
[ToHsATHE O pelIeHUN HEPaBEHCTBA ¢ OJJHOU
9 IepeMeHHON. MHOK€ECTBO PEILICHUI 1
HEpaBEHCTBA
[ToHsATHE O pelIeHUuN HEPaBEHCTBA ¢ OJJHOU
10 MIEPEMEHHON. MHOXKECTBO peLIEHUI 1 1
HEpaBEHCTBA
1 PaBHOCHIIbHBIE HEPABEHCTBA. 1

HepasencrtBo-cnencraue




12

YucoBble IPOMEKYTKH

JIuHeitHOe HEPABEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepEeMEHHON

15 PemreHne nMHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 € MOMOIIbIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMN
MepPEMEHHOMN

20 KonTponbHas pabota mo teme
"Hepasencrsa"

21 KBanpaTHsie kopHU

99 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApubdmMeTniecknii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsTHE UppaMOHATIEHOTO YHCIIA.
JIercTBUA ¢ NPPALMOHAIEHBIMU YHCIIAMH

o5 CaolicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEUCTBUH C UpPaAITMOHATHHBIMH




qucjiaMu

27

28

CBoiicTBa IEUCTBUI C UppaALIMOHATBHBIMU

qucjiaMu

CpaBHeHUE UppaIIMOHATBHBIX YHCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEN

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpencraBneHuss 0 pacIIUPEHUAX
YHUCJIOBBIX MHOKECTB

JlomycTrMble 3HaYEHUS TIEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apudmeTryecKkue KBaapaTHbIE KOPHU

33

34

35

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALNX
apudmeTnyecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPAKCHUH, COAEPIKALLUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

36

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHYECKUe KBaIpaTHbIE KOPHU

37

Kontponbnas paboTa mo teme
"KBanpartHblii KOpeHb"




38

KBanpatHoe ypaBHeHHE

dopmyiia KOpHEH KBAJIPaTHOIO

39 ypaBHeHHs. KonrdecTBo 1eHCTBUTEIBHBIX
KOpHEH KBaJpaTHOI'O YpaBHEHUS
dopmyiia KOpHEH KBaJPaTHOIO

40 ypaBHeHHs. Koan4ecTBO NeHCTBUTENBHBIX
KOpHEW KBaJpaTHOTO YpPaBHEHHUS
dopmysa KOpHEN KBaJpaTHOTO

41 ypaBHeHus. KonnuecTBo JeiCTBUTENbHBIX
KOpHEW KBaJpaTHOTO YpPaBHEHHUS
@opMyita KOpHEH KBAaJPAaTHOIO

42 ypaBHeHUA. KonnuecTBO A€HCTBUTENBHBIX
KOpHEW KBaJpaTHOTO YpPaBHEHHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHeHMsI, CBOAUMBIE K TMHEWHBIM

45 YPaBHEHUSM WX K KBAaJIPaTHBIM
YpaBHEHUSAM
VYpaBHEHMSI, CBOAMMBIE K TMHEWHBIM

46 YpaBHEHUSIM UJIH K KBaJPaTHBIM
YpaBHEHUSM

47 KBanpaTHOe ypaBHEHUE C MapaMeTPOM

48 Pemrenne kBagpaTHBIX YpaBHEHHH C
rapamMeTpamMmu

49 PemreHne kBagpaTHBIX YPaBHEHUM C
napameTpamu

50 PemreHne kBagpaTHbIX YpaBHEHUH,

COACPIKAIINX 3HAK MOAYJIA




Pemrenne kBagpaTHBIX YpaBHEHUH,

ol
COJIEp KALIMX 3HAK MOJTYJIS

59 YpaBHEHHE KaK MaTeMaTu4ecKas MOJICNb
peanbHON CUTYaluH

53 Perienue TeKCTOBBIX 3aJa4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

54 KonTponbhas padota no teme
"KBagparusle ypaBHeHUs"

95 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHaIBHBIX BBIPAXKEHUIN

57 ToxnecTBeHHBIE TPe0Opa30BaHUs
paMoOHATBHBIX BRIPAKCHUIN

58 ToxnecTBeHHbIe TpeoOpa3oBaHus
paMOHATBFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKEHUIN
Anrebpaundeckas q1po0b. JlomycTumelie

60 3HAa4YEeHUs IEPEMEHHBIX B IPOOHO-
paMoOHATBFHBIX BBIPAKCHUSIX
Anrebpanueckas 1po0b. JlomycTumbie

61 3HAYEHMSI TIEPEMEHHBIX B IPOOHO-
paMoOHATBFHBIX BBIPAKECHUSIX
Anrebpanueckas 1poOb. JlomycTumbie

62 3HAa4YeHHUs IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUIX

63 OcHOBHOE CBOWCTBO anredpanyeckon

apobu




OcHOBHOE CBOWCTBO anredpanyeckon

64
npodu

65 CrnoxeHure 1 BBIYUTaHHE AIITe0pandecKux
npoOeit

66 CrnoxeHue 1 BBIYUTaHUE AJIre0pandyecKux
npobei

67 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobei

68 YMHOKEHUE U JIelIeHUE anredpandeckux
npobeit

69 YMHOXKEHUE U JielIeHNe anredpanyeckux
npobei

20 BosBenenue anredpandeckoit 1podu B
CTENEHb

7 KonTponbnas padota no teme "J[poOHo-
paloHaIbHbIE BhIpAXKEHUS"

72 JlpoOHO-palnoHa bHbIE YPAaBHEHHUS
Pemenue npoOHO-paliiOHaNbHbBIX

73 YPaBHEHUU, CBOJSIIMNXCS K JIMHEHHBIM
YpaBHEHHSIM
Pemenue 1poOHO-paliMoHaIBHBIX

74 YPaBHEHUM, CBOJSIIMNXCS K JTUHEHHBIM
YpaBHEHHSIM
Pemenue 1poOHO-paliMoHaIBHBIX

75 yYpaBHEHMH, CBOJSIIUXCA K TMHEHHBIM
yYpaBHEHHSIM

76 Pemenue 1poOHO-paiMoOHaIBHBIX

ypaBHeHHﬁ, CBOANIUXCA K KBAIPpaTHBIM




YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX

77 YPaBHEHUH, CBOJAIIMXCS K KBAaIPaTHBIM
YpaBHCHUSM
Pemenne npoOHO-paiiOHaNIbHBIX

78 YpaBHEHU, CBOAIIUXCS K KBaAPATHBIM
ypaBHEHUSAM

79 Pemenne npoOHO-paliiOHANIBHBIX
ypaBHEHUN METOJIOM 3aMEHbI TIePEMEHHOM

80 Pemenue npoOHO-paninoHaIbHBIX
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHON

81 Pemenne npoOHO-paliiOHANIBHBIX
ypaBHEHUN METOJIOM 3aMEHbI IIePEMEHHOM

82 Pemenue npoOHO-paninoHaIBHBIX
ypaBHEHUN METOJIOM 3aMEHbI TIePEMEHHOM

83 Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-pallMOHANIbHBIX YpaBHEHUN

84 Pemrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO
JIpOOHO-pallMOHANILHBIX YpaBHEHUN

85 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
IpOOHO-pallMOHANILHBIX YpaBHEHUN

86 Pemenne TeKCTOBBIX 3a71a4 C TOMOIIIBIO
TPOOHO-pAlMOHATBFHBIX YPABHEHU I

87 Perrenne TeKCTOBBIX 33/1a4 C TOMOIIbIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

88 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIpOOHO-pallMOHANILHBIX YpaBHEHUH

89 I'paduaeckas naTEpIIpETALINS YpaBHEHUM




C ABYyMs IICPCMCHHBIMU

Kontponbnas padota o teme "J[pobHo-

90 | 1
panroHaIbHbIE YpaBHEHUS
01 OOacTp onpeaeneHus 1 MHOXKECTBO 1
3HAYCHHUH PYHKITUN
92 OO6nacTh ornpeneneHuss © MHOKECTBO 1
3HaYeHUH PYHKIUU
93 CrniocoOsl 3a1anust GyHKIUN
94 I'padux pyHKIIHN
UreHue cBOMCTB PpyHKIINU TTO €€ TpaduKy.
95 [Tpumeps! rpadukoB GyHKINH, 1
OTPaKAIOIINX peabHbIE MPOLIECCHI
DyHKIUY, ONHUCHIBAIOLINE MIPSIMYIO U
96 00paTHYIO NIPONOPLHOHATILHBIE 1
3aBUCHUMOCTH, UX TpapuKu
DyHKIUY, ONHUCHIBAIOLINE MIPSIMYIO U
97 00paTHYIO NIPONOPLHOHATIBHBIE 1
3aBHCUMOCTH, UX I'pauKu
OyHKIUH, OTIUCHIBAIOIINE MTPSIMYIO
98 00paTHYIO IPOMOPITUOHAILHBIC 1
3aBUCUMOCTH, UX IrpauKu
99 Oynkius Y = X2 u e€ cBoicTBa 1
100 OyHKIMs Y = X2 1 €€ cBOMCTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X U e€ cBOICTBa 1
103 OyHKIUA Y =K/X 1 €€ CBONCTBa 1
104 @yHKIMS Y =VX U €€ CBOMCTBA 1




105 Konrponsnas padora no teme "®ynkuun" 1

106 CrTeleHs ¢ LelbIM II0Ka3aTeaeM 1

107 CBOMCTBA CTCIICHU C IC/IBIM II0Ka3aTelIeM 1

108 CBolicTBa CTEIICHH C LICJIBIM ITOKa3aTeIeM 1

109 CBOMCTBA CTEIEHU C LIEIBIM ITOKa3aTeIeM 1
[IpeoOpazoBaHue BEIpaKEHUH,

110 COJIEpIKaINX CTCTICHH C IEJIBIM 1
IoKa3aTejieM
IIpeoOpa3oBaHue BhIpAKCHHH,

111 coJiepKalliX CTEIECHHU C IEIbIM 1
IoKa3aTejieM
[IpeoOpa3oBaHue BhIpAKCHHH,

112 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTelieM

113 CrangapTHBIN BUI yKcaa

114 CranpapTHbIi BUJ yncia

115 JlelicTBUS C YHCIIaMH, 3alTHCAHHBIMU B 1
CTaH/IaPTHOM BUJIE

116 JlecTBUS ¢ YncIaMu, 3alMCaHHBIMU B 1
CTaHJIAPTHOM BHUJIC
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

117 JUTUTEIIBHOCTD MPOLIECCOB B OKPYKAIOIEM 1
MUpe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

118 JUTUTEJIBHOCTD MPOLIECCOB B OKPYKAIOIEM 1
MUpe

119 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO0 MUPAa, 1

JUITUTEIBHOCTh IIPOIIECCOB B OKPYXKAIOIIEM




MUpE

120

121

[enenue ¢ ocraTkom

CpaBHEHUS LIENIBIX YUCEN 10 MO0
HATypaJIbHOTO YKcia

122

123

CpaBHEHUS LIEJIBIX YUCEN 10 MOTYJIIO
HaTypaJIbHOT'O Yncia

CBoiicTBa CpaBHEHUH 11O MOJYJIIO

124

125

126

CaoiicTBa CpaBHEHUH 110 MOJYJIO

OcraTku CYMMBI U IPOU3BEACHUS 110
AAHHOMY MOIYJIXO

KontponbHas paboTa mo temam
"Crenenn", "Jlenumoctn"

127

[ToBTOpenue u obod1eHue. Peenne
JINHEMHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOW MEPEMEHHOMN

128

[ToBTOpenue u ob6od1eHue. Peenne
JIMHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOW ITEPEMEHHON

129

130

[ToBTOpenue u o6o0IIEHHE.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHM, COIEPIKAIUX
apudmeTnyecKkue KBaapaTHbIE KOPHU
IToBTropenue u o6o0meHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue

TEKCTOBBIX 3a4a4 C IOMOIIBIO KBAAPATHBIX

YpaBHEHUU




[ToBTropenue u o6o0mmenue. Pemenue

131 N 1
3a7a4 U3 peaIbHOM JKU3HU
[ToBTOpenue u o0oOIIEHHE.

132 ToxnecTBeHHbIE TPeoOpa3zoBaHUs 1

palnOHaJIbHBIX BBIpa)KeHI/Iﬁ

[ToBTOpenue u o6odmeHue. Pemenue
JIpOOHO-PalMOHATIBHBIX YPABHECHUH,

1 3 3 CBOISAIIIMUXCA K JII/IHCﬁHI)IM HNJIN K 1
KBaJpaTHBIM ypaBHEHUsAM. Pemenne
TEKCTOBBIX 3aJ1a4 C TTOMOUIBIO IPOOHO-

palMOHAIBHBIX YPABHEHUIN

[ToBTOpenue u o6o0meHue. Pemenue

134 1
TEKCTOBBIX 33J1a4 Pa3IMYHBIMU CIIOCOOAMHU
135 HToroBast KOHTpOJIbHASA paboTa 1
136 [ToBTOpenue n 06(361ueHHe. Pemenue 1
3a7a4q U3 peaNbHOM KU3HU
OBUIEE KOJIMYECTBO YACOB I1O 136

[MPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CoiicTBa QyHKIMIA: HYIH
(bYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIH, TIPOMEKYTKH BO3pacTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
[Toctpoenue rpapukoB GyHKIHIA ¢
MOMOIIIBIO TTpeoOpa3oBaHuit

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

PasnoxeHne kBagpaTHOro TpéXusacHa Ha
JINHEWHBIE MHOKUTEIIN




KBangparuunas ¢pyHkuus u e€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

| napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

11 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pumeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBAAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp30BaHue CBOKCTB KBAAPATUYHOMN
GYHKIIUH A71S pelieHus 3a1a4

17 Hcnonb3oBaHne CBOWCTB KBaAPATUYHOMN
GYHKIIUH 1715 peleHus 3a1a4

18 CrenenHble QyHKIIUU C HATypaTbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennble QYHKIIUU C HATYPATHHBIMU
MOKa3aTessIMH, UX TpapuKu U CBOKWCTBA

20 Crenennble QyHKIIUU C HATypaTbHBIMU
MOKa3aTesIMH, UX TpapUKH U CBOKWCTBA

21 Crenennbie QYHKIIMU C HATYPATbHBIMA




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|

22
x|

93 ll“pa(pr/IKI/I dyskmmit: y =Vx , y=3x,y=|x

24 I'paduku Gpyskmmit: y=Vx , y=3x,y=|
x|

25 KonTponbnas pabora no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C O/THOM
MEPEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJHOU
MepPEMEHHOMN

29 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOZIOM HHTEPBAJIOB

30 Pemrenne HepaBeHCTB Tpa@UeCKUM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBeHnctsa, cozepaliie 3HaK MOy

32 HepaBenctBa, comeprkamniiue 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHON
MIEPEMEHHOMN

34 CucTeMbl HEPaBEHCTB C OJTHON
IEPEMEHHOMN

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelenne TeKCTOBBIX 3a7a4 C IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHUI METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i creneHen

44

[IpuMeps! IpUMEHEHN METOI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOM, rpaguueckoro MeToia npu
pelieHnn ypaBHeHui 3-i u 4-i creneHen

45

46

Pemenne npoGHO-paninoHaIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1poOHO-paiMoHaTBHBIX
YPaBHEHUU U HEPABEHCTB




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pemenne cucreM ypaBHEHUN ¢ AByMsI
[IEPEMEHHBIMU

51

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
MIEpEMEHHBIMU

Pelrenne npocTenimx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduaeckuit MeTo perieHus: CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

56

S7

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHUH €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH C
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEpPAaBEHCTBA U UX CUCTEMBI"

[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.
Koneunplie 1 OeCKOHEUHBIE
MOCJIeI0BATETbHOCTH

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CnocoObl 3a1aHUS TTOCTISI0BATCIIBHOCTH:
OITMCATEIbHEIN, TAOJUYHBIHN, C ITOMOIIBIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmerrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpuuecKas
Iporpeccuu

7 CBoiicTBa 4JIeHOB apu(METUYECKON U
Tr€OMETPUYECKON ITPOrPECCUI

79 CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opmyiibl N-ro 4ieHa apupMeTHdecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-To wieHa apuPpMeTHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI

75 ®opmyiiel N-ro 4jeHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apu(MeTHyecKoil 1 reoOMeTpUUECKO
Iporpeccuit
®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

80 3aaun Ha IPOLIEHTHI, OAHKOBCKUE BKJIIbI

U KPEAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI

81
U KPEIUThI

82 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/IbI
U KPEIUThI

84 3aauu Ha MIPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEJUThI

85 3aa4u Ha IPOLEHThI, OAHKOBCKUE BKJI/1bI
U KPEIUTHI
IIpencraBneHue o CXOAUMOCTH

86 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEH reOMEeTPHUUECKOM
MIpOrpeccuu
[IpencraBnenue o CXOAUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
IIPOrpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUU

89 MeTo 1 MaTeMaTHYECKON HHTYKITUU

90 KonrtponsHas pabora no teme "Yucnossie
MOCJIeI0BaTeIbHOCTH U Mporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETIeH!

92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETEeHU

93 Kopens N-it crenenu. CBoiicTBa KOpHS N-i

CTCIICHHU




CrerneHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeleM U
e€ CBOMCTBA

96 CreneHb ¢ palioHAILHBIM TI0Ka3aTeneM U
e€ CBOICTBa
ToxnecTBeHHbIE TPe0Opa3oBaHUs

97 BBIPKCHHH, COJEPKAIUX KOPeHb N-i
CTETICHU
ToxnecTBeHHbIE TPe0Opa3oBaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHBIC TPe0Opa3oBaHuUs

99 BBIp)XEHUH, COJlepKaIUX KOPEeHb N-i

CTCIICHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
100 BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTesIeM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUI, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM MOKa3aTeIeM

KonTponbhas pabora no teme "CreneHs ¢

102
palMoOHAIBHBIM TTOKa3aTeneM"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
YHUCJIOBAasI MpsiMast )

104 [ToBTOpenue u 0606menue. Yucna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o6obmenue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCTICHUS (pEIlIeHre 3a7a4 U3 peabHOI
KU3HHU)

109

[ToBTOopenue u o6obmenue. Ynucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLICHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

111

112

IToBTrOopenue u o6o0meHue. TeKkCToBbIe
3a/auu (peleHrne TeKCTOBBIX 3a71a4
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue u 0606menue. TekcToBbie
3a7auu (pereHre TEKCTOBBIX 3a71a4




apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4n (peleHne TEeKCTOBBIX 3aa4
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOopenue u o6o0IIeHue. TeKCTOBBIC
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue n 0606mIeHne. TekcToBbIe
3ana4u (peleHrne TEKCTOBBIX 3a1a4
apuMeTHIECKUM U alreOpandecKuM
crioco6amu)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHM, COAEP/KAIUX CTENIEHD C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckre BbIpaxeHHUs
(mpeobpazoBaHue anredpanvaecKux
BBIpOXECHUH, COJIEPIKAIINX CTETICHD C
LIETTBIM ITOKA3aTeJIeEM )




119

120

121

122

[ToBTrOpenue u o6o0IICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBIH KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIp)XEHUI, cofepKalux
apudmeTnyecKuit KBapaTHbIN KOPEHb)
[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIBbHBIX BBIPAXKEHUH)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpeHME 1 000OIIECHNE.
AnrebpandecKkue BhIPaKCHHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHa Ha MHOKHUTEIIH, B TOM YHCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXCHHSI )

127

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3iokKeHHe
MHOTO4YJIEHa Ha MHO>KUTENH, B TOM YHUCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peaTbHBIX MPOIECCOB H SBJICHUN )

130

131

132

OyHKIMH (MOCTPOEHUE, CBOKWCTBA
M3Y4YEHHBIX (PYHKIIHUN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTpoeHue, CBOMCTBA U3yYEHHBIX
yHKIwMiH)




[ToBTropenue u o6o0meHue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hroroast koHTposIbHAs paboTa 1

136 [ToBTOpenue u 0606meHue. yHKIUU 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






