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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsSeTCS ODHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
o0pa30oBaHus: OHA OOECIIEYMBAET U3YYEHHE OPYIUX JUCIUIUIMH KaK €CTECTBEHHO-
HAy4yHOT'0, TaK M TyMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
npofoiiKeHuss oOpa3oBaHMs U JUIsl TOBCEIHEBHOWM Ku3HU. PaszButue y
OOyJarOmMXcsl HAyYHBIX TPEICTABICHUA O TIPOUCXOXKICHUU ¥ CYIIHOCTH
anredpanyeckux aOCTpakiuil, crnoco0e OTpaKeHUs MaTeMaTH4YeCKOW HayKol
SBIICHUA W TIPOLIECCOB B TMPHUPOAE M OOIIECTBE, POJIU MATEMATUYECKOTO
MOJIETUPOBAHUSI B HAYYHOM TIO3HAHUM M B TMPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAUYECTB MBIIMUICHUS, HEOOXOIUMBIX
JUIS. ajanTalid B COBPEMEHHOM HHU(poBOM obmiecTtBe. M3ydeHue anredOpbl
o0OecrieynBaeT  pa3BUTHE yMEHHUS  HaONI0AaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTHU MBIIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JICMCTBHS, BBIBOJBI, (HOPMYIHUPOBATH
yTBepxaeHusa. OcBoeHHE Kypca anreOpbl oOecreurBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJIEHUSI OOYYaIOIUXCSl: OHU HCIONB3YIOT JEAYKTUBHbIE W HWHIYKTUBHBIE
paccyxaeHusi, o000IeHne M KOHKPETH3AI[UI0, a0CTparupoBaHUE U aAHAJIOTHIO.
OOyuenune anreOpe mpearnonaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEIHHOMN
JESITENFHOCTH  OOYYalOIIUXCS, TO3TOMY CaMOCTOATEIbHOE peIIeHHuEe 3ajad
O00yYarOIIMMHUCS SIBIISIETCA pean3anuen AesiTeIbHOCTHOTO IPUHITUIA 00 yUCHHUS.

B crpykrype mnporpammbl ydebHOrOo Kypca «Anredpa» yriayoa€HHOTO
M3YyUYEHUsI OCHOBHOE MECTO 3aHHUMAIOT COAEPKATETbHO-METOANYECKUE JIMHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «Dynkmmny. Kaxmas w3 3TUX coaep:kaTeabHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOCHCTBYS C
IPYTUMHU €ro JHHUSAMU. B Xole u3ydeHus Kypca OOyYarOIIMMCSI TPUXOIUTCS
JIOTHYECKHU pPacCykaaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3M
C 3THM B MIpOrpaMMy yueOHOro Kypca «AJredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYECKOTO
oOpa3oBaHUsI W  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOUIMMHCS  OCHOB
YHUBEPCAIBHOI'O MaTeMaTHdeckoro s3bika. ComepxaTelbHOW M CTPYKTYpHOM
0COOEHHOCTBIO Y4eOHOro Kypca «Anredpay SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxxanue muHUM «YuCaa W BBIYUCICHUSD> CIYXKWAT OCHOBOW A
JaNbHEHNIIEero u3y4yeHus MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarolUXCs
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUSI MTOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHON
*u3HU. PazBuTHe MOHATHUS O YKMCJIE Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs
CBSA3aHO C pAIMOHAJIBHBIMM W HWPPALUOHAIBHBIMM YHCIAMHU, (OPMUPOBAHHEM



MPEJCTABICHUM O JICUCTBUTEIBLHOM YMCJIE. 3aBEPIICHUE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K cpelHeMY 0011eMy 00pa3oBaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpandecKkue BhIPaKEHUs»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOIIUXCS
MaTeMaTUYeCKOro ammapara, HEOOXOAMMOIo ISl PEUIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYXkarollel peanbHOcTH. Ha ypoBHE OCHOBHOrO 00OIIEr0
oOpa3oBaHusi Y4eOHbIM MaTepuall TPYNIUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpaXXEHU. Anredpa JEMOHCTPUPYET 3HAUEHHE MaTEeMAaTUKU KakK S3bIKa MJis
NOCTPOEHUS] MAaTeMAaTHUYECKUX MOJENE, ONHUCAaHHs NPOLECCOB U SIBICHUUN
peanpbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TaKXKe JajbHeuIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHHUS, HEOOXOJIMMOIo, B YAaCTHOCTH, JJIs
OCBOEHHUS Kypca UWHGOPMATUKH, U OBJAJCHHUE HABbIKAMHU JIETYKTUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpaXeHUsI, CHOCOOHOCTEN K MaTEMaTH4ECKOMY TBOPUECTBY.

Conepxanue pyHKIIMOHAIbHO-TpaUUECKON JIMHUU HALIEIEHO Ha MOJIyYeHUE
OOyJarOIIMMUCS 3HaHUN O (DYHKIMSAX KaK Ba)KHEHINIEW MaTeMaTU4ecKOW MOJIETU
JUTSL OIIMCaHUSl M UCCIIE0BAHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yueHue marepuana crnocoOCTBYET pPAa3BUTHIO Yy OOYyYaroLIUXCs
YMEHUS UCIIONIb30BaTh PA3IMYHbIE BHIPA3UTEIBHBIE CPE/ICTBA SI3bIKA MATEMATUKHU —
CJIOBECHOTO, CHMBOJIMYECKOT0, TpaUuecKoro, BHOCUT BKJaJ B (OpMHUpPOBAHUE
NPEICTABICHUN O POJIU MAaTEMAaTUKH B PA3BUTHUN IIUBWIM3AINH U KYJIbTYPBHI.

VYrny6néHnbIi Kypc anreopbl XapaKTepu3yercs M3y4ECHUEM
JIOTIOTHUTENIBHOT'O TEOPETUYECKOro ammapara ¥ CBS3aHHBIX C HHM METOJIOB
pemieHust 3amad. Anredpa SBISETCS A3BIKOM Ui ONMHUCAaHUS OOBEKTOB H
3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MaTE€MaTHYeCKOro Mozaenuposanus. [lpum
ATOM CaMU OOBEKThl MaTEMaTHYECKUX YMO3AKIIIOUEHHMH M TMPUHATHIE B airedpe
OpaBUja UX KOHCTPYUPOBAHUSA  CIIOCOOCTBYIOT  (OPMHUPOBAHUIO  YMEHUH
000OCHOBBIBAaTh U JOKA3bIBaTh CYKJICHUS, Pa3BUBAIOT MATEMATHYECKYIO UHTYHIIHIO,
KpPaTKO M HaIJISIHO PACKpPBIBAIOT MEXaHU3M JIOTMYECKUX IMOCTPOCHUU M ydaT UX
npuMeHeHuto. Tem cambiM anreOpa 3aHUMaeT OJHO M3 BEAYIIUX MECT B
(opMUpPOBaHUU HAYYHO-TEOPETUUECKOI'0 MBIIIJICHUS 00yYarOINXCS.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs YYeOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3/ieibl COJAEP)KaHUSA:
«Yucna u BBIUKCICHUS», <«ANTreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS W
HEpaBEHCTBa», «DyHKIIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» oroaurca 408 dacos: B 7 kiacce
— 136 yacoB (4 vaca B Hefento), B 8 kinacce — 136 vacoB (4 yaca B Hezelnw), B 9
kiacce — 136 yacoB (4 yaca B HE/IEINIO).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Yucua 1 BBIYMCICHUSA

Pammonanbubie uncia. CpaBHEHHE, YMOPSIOYMBAHME U apU(DMETHUYECKUE
JENUCTBUS C pallMOHATBHBIMU YUCIaMu. YHciioBas mpsiMasi, MOJYJIb YHCIIA.

Crenenb C HaTypajdbHBIM TIOKa3aTeleM M €€ CBOWMCTBA. 3aluCh 4YHCIA B
JNECATUYHOMN ITO3UIIMOHHON CUCTEME CUNUCIICHHUS.

Perienne TekcTOBBIX 3a/1au apudmeTudeckum crocodoM. Pemienue 3amau u3
peaybHOM MPAKTUKKU Ha YacTH, HA JAPOOHU, Ha MPOIEHTHI, IPUMEHEHUE OTHOIICHUM
U TIPOTIOPITMI TIpU pEIICHWH 3a/ad, pENIeHWe 3a1ad Ha JBIKECHHE, padoTy,
MOKYTIKH, HAJIOTH.

JenumocTp nenbix ynucen. CBoMCTBa JETUMOCTH.

IIpocteie u cocTaBHble uucia. YETHble M HE4YETHBIE uucna. [IpusHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku nenumMoCcTH CyMMBI H
MIPOMU3BEICHUS LEIBIX YUCEI MPU PEIUICHUH 3a7a4 C MPAKTUYECKUM COJICPIKAHUEM.

HauGonpmuii oOuuit 1enurens 1 HAaMMeHbIlee 00111ee KPaTHOE JIBYX YHCET.
B3aumHo npocteie uncia. AnroputM EBkinuja.

Jlenenue ¢ octaTkoM. Apu(pMeTHYECKUEe Onepaluy HaJl OCTaTKaMHu.

Asre0panvecKue BbIPAKeHUsI

BripaxxeHue ¢ mnepeMeHHbIMH. 3HAUYEHUE BBIPAKEHUS C TEPEMEHHBIMH.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUIMHAMU B BUJIE (OPMYIIHI.

ToxnectBo. ToxkaecTBeHHbIE TPeOoOpPa30BaHUs AIreOPandECKUX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKAECTB.

Onnowrensl. OHOWIEH cTaHAAPTHOrO BUaa. CTENEHb OHOYJICHA.

Muorounensl. MHoroujieH crasgapTHoro Buzaa. CTeneHb MHOrOYJIeHa.
CrnoxxeHne, BBIYUTAHHUE, YMHOXKCHHE W JeNeHHe MHorowieHoB. [Ipeobpa3oBanme
L[ETIOTO BhIpaXKEHUsI B MHOrowieH. Kopau MHOrouieHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaApaT Pa3HOCTU
JIBYX BBIPOKEHHH, Ky0 CyMMBI W KyO Pa3HOCTH JABYX BBIPKECHUU, Pa3HOCTH
KBaJpaTOB JIByX BBIPAXKEHUW, TMPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIPAKEHUM, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKEHUI.

Paznoxenue MHOrO4IIeHa HA MHOXKUTENU. BoiHeceHre 00111ero MHOXKHUTEINS 32
CKOOKH. MeToJT TpyIIUpPOBKH.

YpaBHeHUs] H HEPABEHCTBA

VYpaBHeHue ¢ onHOM nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OOHOW IIEpEMEHHOW. PaBHOCWIBHOCTP ypaBHEHUH. YPaBHEHHE Kak
MaTeMaTH4ecKasi MOJIeNlb PEaTbHON CUTYalUU.



JluHeitHOe ypaBHEHUE C OJHOW TMEPEMEHHON. UMCIO KOpHEH JIMHEHHOT O
ypaBHEHHMs. PermieHue TEKCTOBBIX 3a7ady C IOMOIIBI) JIMHEWHBIX YpPaBHEHUHU.
JIuneliHOE ypaBHEHHE, COJEpKAIIEE 3HAK MOIYJIA.

VYpaBHenue ¢ 1ByMs nepeMeHHbIMH. [ paduk TUHEHHOTO ypaBHEHUS C ABYMSI
nepeMeHHbIMU. CHUCTEMBl JIMHEWHBIX YPAaBHEHUHW C JBYMsS IIEPEMEHHBIMMU.
I'paduueckuit Meron pemieHUus CHUCTEMbl JIMHEHHBIX ypaBHEHUU C JABYyMS
IIEPEMEHHBIMU. PellleHre CUCTEM JIMHEWHBIX YPAaBHEHHUM C ABYMs IEPEMEHHBIMU
METOJIOM TOJCTAaHOBKM M METOAOM ciokeHus. CucremMa JABYX JIMHEHHBIX
YPAaBHEHHM C IByMs IEPEMEHHBIMH KaK MOJIENIb PEAJIbHOW CUTYaIIUH.

DyHKUNHA

Koopaunnara Toukn Ha npsMoun. YucnoBele MpoMeXyTKHU. PaccTosHue Mmexny
JIBYMsI TOYKAMH KOOPAMHATHOMN IPSIMOM.

[IpssMmoyronbHasi cucrteMa KoopAauHaT. AOcuucca M OpJAMHAaTa TOYKH Ha
KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadgukoB, 3aaaHHbX Gopmynamu. UrteHue
rpadMKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHe (QyHKIMH.
OyHKIUS Kak MaTeMaTuueckas MoOJeNb peaidbHoro mpouecca. OOnacTh
omnpeneneHuss W oOnacte 3HadyeHWd GyHkuU. CrocoObl 3amaHus (QYHKIUU.
I'paduk pynkuuu. [loHaTns MakcuMyma ¥ MUHUMYyMa, BO3pAacTaHUsI U yObIBaHUS
Ha IIPUMEPaxX pPEATbHBIX 3aBUCHUMOCTEM.

JIuneitnas ¢ynkuus, e€ cpoiictBa. ['paduk nuneiHol (ynkiuu. I'padux
byukiun Y = |X|. Kycouno-3amanubie QyHKINN.

8 KUIACC

Yucaa v BbIYMCICHUS

KBagparubeie kopHu. ApudmMeTnueckuii KBaJpaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppannoHaIbHOrO 4wncna. JIeMCTBHS C HMpPpPAUMOHAIBHBIMHA YHCIAMU.
CBoiicTBa IEWCTBUN C UPPALMOHAIBHBIMY YrciamMu. CpaBHEHHE UPPALIMOHAIBHBIX
YuCen.

IIpencraBieHnss O pacIIMPEHUSAX YUCIOBBIX MHOXECTB. MHOXeCTBa
HAaTYpAJIbHBIX, LENbIX, PALMOHAIBHBIX, JACUCTBUTEIBHBIX uHncel. CpaBHEHUE
yucen. YucaoBble TPOMEKYTKHU.

HenictBust ¢ ocratkamu. Ocrtatku creneHeld. [IpumeHeHne ocCTaTKOB K
PELICHUIO YPAaBHEHHH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIUTEIbHOCTh IMPOLIECCOB B
OKpykaroueM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AuredpanvecKkue BbIPaKeHUs!

AnrebOpaudeckass npoOb. JlomycTuMmble 3HA4YEHUS TEPEMEHHBIX B JPOOHO-
palMOHANIBHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod ApoOu.



CrnoxeHue, BBIUMTAHHE, YMHOXXEHUE U JIeJICHHE anreOpanyeckux AapoOer.
Brinenenue nenoit yactu anredOpanyeckoit 1poou.

PanmonanbHbie BBIPAKEHUS. ToxecTBEHHbIE npeoOdpa3zoBaHus
pallOHATIbHBIX BBIPAXKEHUM.

JlomycTuMble 3HAYEHUS TEPEMEHHBIX B  BBIPAKEHUSX, COJEPKAIIUX
apupMeTHYecKue KBaJpaTHble KOpHH. ToOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIPAKEHUMN, colepKaIux apupMeTUIecKue KBaApaTHbIe KOPHH.

Crenenb ¢ 1enbiM T1OKazatenem u e€ cBoiicTtBa. IIpeoOpazoBanue
BBIPA)KEHUH, COEPIKAINX CTEIICHH.

YpaBHeHUs M HEPABEHCTBA

KBanparnoe ypaBHeHue. @Popmyrna KOpPHEHM KBAApPaTHOI'O YPAaBHEHUS.
KonnuecTBo neiCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOAUMBIE K JIMHEWHBIM YpaBHEHUSM WM K KBaJApPaTHBIM
ypaBHeHUsIM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. PenieHre TEKCTOBBIX 3a/1a4 C
MOMOIIbIO KBAJIPATHBIX YPaBHEHUIA.

JlpoOHO-parmoHallbHBIE  ypaBHEHHS. PemieHne  IpoOHO-paroHaIbLHBIX
ypaBHeHMIl. PelleHne TEKCTOBBIX 3a7ad C MOMOIIBI0 JIPOOHO-PAIMOHATBHBIX
ypaBHeHUil. ['paduyeckas uHTEpIpeTalvs ypaBHEHU ¢ IBYMS IEPEMEHHBIMH.

Uucnossie HepaBeHCTBa. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBa. ClioKeHne
U YMHOXXEHHE YHUCIOBBIX HEpaBEeHCTB. OIICHUBAHUE 3HAYEHUS BbIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHsiTHE O pelIeHMH HEPaBEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelnieHnii HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeHOe HEPaBEHCTBO C OAHOM IIEPEMEHHOW U MHOYKECTBA €0 PEIICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJIHOW MepeMeHHO. CHUCTEMBI M COBOKYITHOCTH
JIVMHEWHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. PemieHne TEKCTOBBIX 3ajad C
MIOMOIIBIO IMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKIUU

OO6nacth onpeseneHusi 1 MHOXKECTBO 3HaueHU GyHKinHU. CriocoObl 3a1aHus
dbynkui. ['padpux dyakmmn. Urenne cBoiicTB GhyHKIMH 1o e€ rpaduky. [Ipumepsr
rpa@uKoB (PYyHKIHA, OTPAXKAIOIIUX PEATIbHBIE IPOLIECCHI.

Jluneitnast Qynkumsa. @OYHKIUM, ONUCHIBAIOIIME MPAMYIO H OOpaTHYIO
MPOTOPIIMOHATBLHBIE 3aBUCUMOCTH, UX TPaPUKH.

Oyukmun Yy = kX, Yy = kx + b, y = k/x, y = X3, y = VX, Y = |[X| u ux cBoiicTBa.
Kycouno-3aanapie pyHKINH.

9 KIIACC

Yucsia 1 BBIYUCJTICHUA



Kopenp n-i1 cremenm wu ero cpoucrtBa. CTeneHb C palUOHAIBHBIM
[I0KA3aTeNIeM U €€ CBOMCTBA.

AJuire0OpanvecKkue BbIPaKeHUs!

ToxnecTBeHHbIE TIPEOOpPa30BaHUSI BBIPAKECHUM, COACPKAIIUX KOpPEHb N-i
creneHu. ToxaecTBEHHbIE NPE0OpPa30BaHUs BBIPAXKEHHU I, COAEPKALUX CTENEHb C
palMOHAJIbHBIM [10KA3aTENIEM.

Ksanparnein tpéxunen. KopHu kBaapatHoro tpéxuineHa. PasznoxeHue
KBaJPAaTHOT O TPEXUJIEHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUs] H HEPABEHCTBA

bukBanpatHeie ypaBHEeHHs. [IpuMepbl TpUMEHEHHUIT METOIOB PABHOCUIBHBIX
npeoOpazoBaHuil, 3aMEHbl MEPEMEHHOH, Tpa@HUuecKoro MeToja MpU pelIeHUU
ypaBHEHU 3-i U 4-i1 CTENECHEN.

Pemenue aApoOHO-paliMOHAIbHBIX YPAaBHEHUM.

Peurenne cucrem ypaBHEHHUI ¢ IBYMsI IEPEMEHHBIMU. PellieHre npocTenmmx
CUCTEM HEIMHEWHBIX ypaBHEHHH C JAByMs mepeMeHHbIMHU. ['paduueckuit meron
pELIEHNs] CUCTEMBbl HEIMHEHHBIX ypaBHEHWI C JIByMs InepeMeHHbIMU. Cucrema
JIBYX HEJIUHEWHBIX YpPaBHEHUU C JBYMs IIEPEMEHHBIMM KakK MOJEIb pPEeajJbHOU
CUTYyalUH.

HucnoBble HepaBeHCTBA. PerieHne JTMHENHBIX HEPaBEHCTB. Jl0Ka3aTenbCTBO
HEPaBEHCTB.

KBagpaTHple HepaBEeHCTBA C OJHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB IpaMUecKUM METOJOM M METOJIOM HMHTEpBajIoB. MeToJ MHTEpPBAIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. [IpocTenme HepaBeHCTBaA ¢ MAPaMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA C JBYMs
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C JBYMs IepeMeHHbIMH. ['paduueckuii
METO/, PELLICHNs] CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKUUHA

Oyuknus.  CpoiictBa  QyHKUMI:  Hynd — QYHKIUM,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKIIMH, MPOMEKYTKH BO3pACTaHMsl M yObIBaHUS (DYHKIUH,
4ETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIIee 3HaUeHUs (DYHKIUH.

KBagparnunas ¢Qynkius u  e€ cBoicTBa. Mcmonb3oBaHuWe CBOWCTB
KBaJlpaTUYHOW  (QyHKUMM Ui pemieHus 3anad. lloctpoenne  rpacduka
kBajpatnyHoi ¢yHkuuu. I[lomokenne rtpaduka KBagpaTUUHONW (QYHKIIMU B
3aBUCHMOCTH 0T €€ Koo duuuentos. I'paduxu pyrxumii y =ax2,y = a(X —m)>uy
= a(x — m)? +n. IocTpoenre rpagukos QYHKIMI ¢ HOMOILBIO TPEOOPA3OBAHUIA.

HpoOHo-nmuHenHas ynkuus. MccnenoBanue QyHKITUH.

Oynkius Y = X" ¢ HaTypalIbHBIM MTOKa3aTeneM N u e€ rpaduk.

Yucii0BbIEe IOCIEA0BATEIHHOCTH M IPOrPEeCCUH



[lonsitue uucinoBoil mocienoBaTenbHOCTU. KoHeuHble W OECKOHEUHbIE
nocJienoBareibHOCTH.  OrpaHudeHHas  MOCIEN0BAaTENbHOCTb.  MOHOTOHHO
Bo3pacraromiasi  (yObiBaromias)  mocienoBaTenbHOCTh.  CrocoObl  3amaHust
MOCTIEIOBATEIBHOCTH: OMUCATENbHBIN, TaOJUYHBIM, ¢ TMOMOIIBIO (HOpMYNBI N-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernueckas u reomerpuueckas mnporpeccud. (CBOMCTBa UJIEHOB
apupMEeTHYecKoil u rTeoMerpuueckoil mporpeccuii. dopmynsl N-TO uIeHa
apu(MeTnyecKol U reoMeTpudeckoi mporpeccuii. opMynbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKON M F€OMETPUUYECKOM Mporpeccuil. 3ajauyn Ha MPOLEHTHI,
OAaHKOBCKHE BKJIaJbl, KPEIUTBHI.

IIpencraBiieHre O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAaHUHU
0ECKOHEYHO yOBbIBAOIIEH F€OMETPUUECKON TPOTrPECCHUH.

Meron mateMatnueckon MHAYKLUU. [IpocTenne npumepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI' PAMMbI YYHEBHOI'O
KYPCA «AJII'EBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHNUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHHUS MPOrpaMMbl [0 MaTeMaTUKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpuOTHYECKOTr0 BOCIIUTAHUS:

IIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MAaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTUKEHHMSIM  POCCHICKHX
MAaT€MaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHKEHUU B IPYTUX HayKaxX M MPUKJIATHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBITMIOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U PEaTU3alii €ro
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIE€HUH, MPOLEAYp TpakIaHCKOro oOIecTBa (HampuMmep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKUM IPUMEHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) TPYyA0BOr0 BOCIIMTAHUS:

YCTAHOBKOM Ha aKTUBHOE Y4YaCTUE B PEIICHUM NPAKTHYECKUX 3a]a4y
MAaTeMaTU4YECKOW HAIPaBIEHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMATUYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHEIHOW MpodeccroHanbHOM
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAIBHON TPAEKTOPUH 00PAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3¢cTETUYECKOTr0 BOCTIMTAHMS:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEIICHUM, pPaCCYXIECHUW, YMEHUIO BUICTbH
MaTEMAaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOI'O MO3HAHMSA:

OpUEHTAlMel B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOIecTBa, MOHMMAaHMEM MAaTEMaTHYeCKOW HayKu Kak cdepbl YeloBEYeCKOU
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEICTBOM
IIO3HAHUSI MUPA, OBJIaJICHUEM HAaBBIKAMU UCCIIEIOBATEIBCKOM AEATENbHOCTH;

6) ¢puznueckoro BocnUTAHHMSA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS M
3MOLMOHAJIBHOI0 0J1arOMOTyYus:



TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3l0pOBbsl,  BEJIEHHMsS  3J0pOBOro  oOpasa JKM3HU  (340pOBOE  IHUTAHUE,
cOaaHCUPOBaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryiaspHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediaeKkcuu, NpPU3HAHHEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ IpaBa JpPyroro 4eiaoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTAllMEll HA IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM I PEIICHMs 3a1ad
B 00JJaCTM COXPAaHHOCTHU OKPYKalOIIeH cpeabl, IUIaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEACTBUI MJi1 OKPYXKAIOIIEW Cpeabl, OCO3ZHAHHEM
r7100a1bHOI0 XapakTepa dKOJIOrMUECKUX IPo0JIeM U IyTeH UX pelIeHMs;

8) aganTanuM K M3MEHAWIIUMCS YCJIOBUSM CONMAIBHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPaKTUUYECKYIO AESTENbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTBHCSA y APYTUX JIOJed, MpUoOpeTaTb B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIBITA IPYTHUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, (HOPMYIMPOBATH HJIEH,
HOHATHUS, TUNOTE3bl 00 00BEKTAaX U SABJICHUSX, B TOM UYHUCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JAE(PUIHUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUIO KaK BBI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble PELICHUs W JEeUCTBUA, (POPMYIUPOBATH M OLICHUBATH PUCKH U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUs MpOrpaMMbl MO0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaroiierocs: 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
pPe3yJbTaThI, XapaKTepU3yIOIIHECs OBIIJICHHEM YHUBEPCATbHBIMHU
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHUBEPCAJbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JCHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHBIE YUeOHbIE eliCTBHS
ba3oBble JJornueckue JaeicTBu:

BBISIBIISITh U XapAKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKHM MATEMAaTHYECKHUX
O0OBEKTOB, TIOHATHM, OTHOIICHUH MEXIy IOHATHSAMH, (OPMYIUPOBATH
OTIpE/ICIICHMSI TIOHSATHM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIH,
OCHOBAHUS JIJIs1 000OIIECHUS U CPAaBHEHHUSI, KpUTEPUHU TTPOBOAMMOIO aHAJIN3a;



BOCIPUHMMATh,  (OpMYyIuUpoBaTb U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIEC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMACHUAX U YTBEPKICHUSX, MpEiaraTb KPUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JienaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTeNbCTBA MATEMAaTUUYECKUX YTBEPKAEHUHU (MpsSMbIE U OT
OPOTHUBHOI0), MPOBOAUTH CAMOCTOSITENBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX
(dakToOB, BBICTpaMBaTh APryMEHTAIUIO, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJl MaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccykJIeHus;

BbIOMpaTh crnoco0 penieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB  peUIeHus, BbIOMpaTh HaumboJee MOAXOMAIUMH C  Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBare/ibCKHe AeHCTBHSA

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIEeMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHUPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

OPOBOJUTH IO CaMOCTOATEIbHO COCTABJICHHOMY IUJIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEKIY COOOM;

CaMOCTOSITEILHO (HOPMYJIMPOBATHL OOOOIIEHUST U BBIBOJBI IO pPE3ysibTaTaM
OPOBEIEHHOIO  HAOJIONEHUS, HUCCIEAOBAHMS, OKCIIEPUMEHTa,  OLICHUBAaTh
JIOCTOBEPHOCTD IOJIyUEHHBIX PE3YJbTAaTOB, BHIBOJIOB U 0000IIEHUI;

IPOrHO3UPOBATh BO3MOXKHOE pPA3BUTHE IMPOLIECCA, a TAKKE BbLABUIATH
NPEAIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBJISITH  HEIOCTATOYHOCTh U M30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 3a/1a4H;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATH
uHGOPMAIINIO Pa3IUYHbIX BUAOB U OPM IPEICTABICHNUS,

BbIOWpaTh (Qopmy mpencTaBieHUuss WHGOpPMAIMM W WLTIOCTPUPOBATH
peliaeMble 3a/1a4l CXeMaMu, TuarpaMMaMi, MHON rpaduKoil 1 uX KOMOWHAIUSIMU;

OLICHMBATh HAAE&KHOCTh MH(DOpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KomMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBUSA



BOCIIPHHUMATH U (POPMYIUPOBATH CY)KICHHUS B COOTBETCTBUHU C YCIOBUSIMHU H
HeNssMUA OOIICHMsSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEUIEeHUs 3a/audu,
KOMMEHTHPOBATh TIOJyICHHBIN PE3yJIbTaT;

B X0/€ OOCYXKIEHHs 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOyieMbl, penaeMoil 3ajaud, BBICKA3bIBATH WJEM, HAIIEJICHHbIE HA TOUCK
pEIIeHHsI, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHUSMU IPYTHMX YYaCTHUKOB
auanora, oOHapyXHUBaTh Pa3MYUEe W CXOJACTBO IMO3UIUH, B KOPPEKTHOH (opme
dbopMynupOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJICTAaBIIATh PE3YJbTAThl PEIICHUS 3aJla4u, SKCIIEPUMEHTA, UCCIIEI0BaHMS,
NIPOEKTa, CaMOCTOATENHHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3aj1a4y
NpPE3eHTALMN U 0OCOOEHHOCTEN ayIUTOPHUH;

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOM
paboThl MpU pEUICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3ajad, NPUHUMATh Ielb
COBMECTHOM JESATENHHOCTH, IUTAHUPOBATH OPraHU3alUI0 COBMECTHON padoTHI,
pacnpenensiTe BUAbBl palboT, AOrOoBapUBAThHCS, OOCYXKIAaTh MPOIECC U PE3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBIIOJHITH CBOK 4YacTh pabOTBI U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJI€HAMHU KOMAaHIbI, OIICHHBATh
KayecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOMUN pe3yiapTaT IIo
KpUTEPUSIM, CHOPMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

PeryqsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISI PEIICHUSI B JKU3HEHHBIX U yUYEOHBIX CHUTYAIUSX,
OPUEHTHUPOBATHLCS B PA3IMYHBIX MOAXOJaX MPUHATHUS pelIeHU (MHIUBUAYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3a1add (WIA €ro
4acTh), BBIOUpATh CMOCOO pEIICHUS ¢ YYETOM HUMEIONIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh W KOPPEKTUPOBATH BapHAHTHI
penieHnii ¢ y4éTomM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a7jauu, CAMOMOTHBAIIMU U pedIIeKCUu;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHE pPE3yJibTaTa JEATEIbHOCTU MOCTABJICHHON 1ETU U
YCJIOBUSIM, OOBSACHSTh MPUUUHBI TOCTHXKCHUS WJIM HEJIOCTUKEHUS 1€, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh SMOIMU TMPU H3YYCHUH MATEMAaTHYECKUX OOBEKTOB W (DaKTOB,
JaBaTh HMOIIMOHAIBHYIO OIIEHKY pPEeIIeHUs 3a1auH.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 7 kiaacce o0ydarOmuiics MOTYyUUT CIACAYIONMINE TPEAMETHBIC
pPEe3yIbTaTHI:

Yucsa 1 BIYMCICHUSA

PanmonanbHbie yncna.

[TepexoauTh OT OmHOW (HOPMBI 3aMMKCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOYKECTBA HATYpPaJbHBIX YHUCEN, MHOXKECTBA LIEIIbIX
YUCeJl, MHOYKECTBA PAIlMOHAJIBHBIX YHUCEJI IIPU PELNICHWM 3aJ]1a4, MPOBEIACHUHU
pacCyXIAEHUN U TOKAa3aTEIbCTB.

[TonnmaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMCH HATYPAJIbHOI'O YUCIIA.

CpaBHUBATH U YNOPSAOUYNBATH PAlMOHAIIBHBIC YUCIIA.

BrimonasTh, coderas yCTHbIE WM THChbMEHHBIE MPUEMBI, apupMeTrndecKue
JNEUCTBUS C PAalMOHAIBHBIMU YUCIIAMH, UCIIOJIB30BATh CBOMCTBA YHCEI U MPABUIIA
JNEUCTBUHN, NPUEMBI pAllMOHATIbHBIX BBIYUCIICHUM.

BpInONHATE IEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU MOKA3aTEISIMU.

Haxonuts 3HaYeHHs] YMCIIOBBIX BBIPAXKEHHUM, COAEPKAIIMX PaLMOHAJIbHbBIC
Yyuclia M CTENEHU C HATypaJbHBIM I[IOKa3aTelieM, NPUMEHSTh pPa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIUKCIIEHUS, COCTABJISATh U OLIEHUBATh YUCIIOBBIE BHIPAKCHHUSI
Y PEIICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 JIPYTrUX YYEOHBIX MPEIMETOB.

OkpyryisiTp  4YMcClIa € 33JaHHOM TOYHOCTBIKO, a TAaKXe€ IO CMBICITY
MPAKTUYECKON CHUTYyallud, BBINOJHATh TMPUKUIAKY M OLEHKY pe3yJibTaTra
BBIYMCJICHUM, OLIEHKY 3HAYEHUM YMHCIIOBBIX BBIPAXKEHHUI, B TOM YHUCIE IMpHU
pELICHUH ITPAKTUYECKUX 3a7a4.

PemaTtp TekcTOBBIE 3amaud apUPMETUYECKUM CHOCOOOM, HCIOJIb30BaTh
TaOJIUIbI, CXEMBbI, YEpPTEeXKH, JPyrHe CpeACTBa NPEACTaBICHUS JaHHBIX MpU
peLIeHUH 3a7ay.

Pemate nmpakTHKO-OPMEHTHPOBAHHBIE 3aJ1a4M, CBS3aHHBIE C OTHOLICHUEM
BEJINYKMH, MPONOPIMOHAIBHOCTBIO BEJIIMYMWH, MPOLEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl PEMICHUS 3a7a4 ¢ YYETOM OrPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OObEKTOB.



J1emuMOoCTb.

Jloka3bpIBaTh U MPUMEHSTh MPU PEIICHUHN 3aJ1a4 TPU3HAKU JICTUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETMMOCTH CyMMBbI U MIPOU3BEACHUS 1IETBIX YUCE.

PacknanpiBaTh HA MHOKUTENIM HATYpaJIbHbIE YHUCIIA.

CB0OOHO OMEpUPOBATH MOHATUAMHU: YETHOE YHCIO, HEYETHOE YUCIO,
B3aMMHO MPOCTHIE YUCIIA.

HaxoauTe HamGonmpmuii OOIIMI JeIUTEIh M HaWMMEHbIee 00Inee KpaTHOe
YyuCesl ¥ UCIOJIb30BATh UX MPU PEUICHUH 3a/a4, MPUMEHSITh allroput™ EBKina.

OnepupoBaTh TMOHSATHEM OCTaTKa IO MOIYJII0, TPUMEHATh CBOWMCTBA
CpaBHEHUH MO0 MOAYJIIO.

AuredpanvecKkue BbIPaKeHUs!

BripaxxeHust ¢ nepeMeHHBIMHU.

Hcnons3oBaTh anre0Opandyeckyr0 TEPMUHOJIOTUIO U CHUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOEHHs yueOHOro MaTepurarna.

Haxonute 3HaueHus: OYKBEHHBIX BBIPAKCHHM MPH 3a/JlaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

HUcnonp3oBaTh  TMOHSATHE  TOXKICCTBA,  BBINOJHATH  TOXKJICCTBEHHBIC
npeoOpa3zoBaHus BEIPAKEHUM, TOKA3bIBATh TOXK/IECTBA.

MHorouneHsl.

Boimonuate  npeoOpa3oBaHus — I€JOr0  BbIpaKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOI00HBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BoinonusTh nefctBus (CloKeHue, BBIUUTaHWEe, YMHOXKEHUE) ¢ OTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHAITH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaApaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U pPa3HOCTh
KyOOB), B TOM YHCJIE JIJIs YIPOIICHUS BHIYUCICHUH.

OcCymiecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMKHUTEIHU C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXKHTENS, TPYINIUPOBKH CIAraeMbIX, TPUMEHSS
(opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS.

[IpumeHsTH peoOpa3oBaHUsI MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKHU, CMEXKHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU MOKAa3aTeNSIMU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nMHENHBIE YpaBHEHHsS C OAHOM IIEPEMEHHOW, NMPUMEHSS MpPaBHIIA
nepexojia OT UCXOAHOTO YPaBHEHUS! K paBHOCUILHOMY emy. [IpoBepsith, saBisieTcs
JIM YMCJIO KOPHEM YpPaBHEHHUS.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOTro
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMU, NOJB3YysSICh TrpadUKOM, HPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

PemaTe cucteMbl IByX JIMHEMHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMHU, B TOM
quciie rpapuuecKu.

CocTaBnsiTh M peliaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUII 1O YCJIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y [IOJy4YE€HHbIN pe3yJIbTar.

DyHKUNHA

Koopnunate! u rpaduku.

N300pakath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJMHATaM, J1y4YH, OTPE3KH, MHTEPBAJIbI, 3AIUCHIBATH YHCIOBbIE IPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10 33JIaHHBIM KOOpJUHATaM.

O yHKIUU.

Crtpoutsb rpadvku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh € MOMOIIbIO (YHKLIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIUYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BPeMsi, 00bEM padOTHI.

Haxonute 3HaueHne pyHKIMU 10 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIHMIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYyHKUMNA g aHaiau3a TIpadUKOB peatbHBIX
3aBUCUMOCTEH (HYyIM (DYHKIMH, NPOMEXKYTKH 3HAKOIMOCTOSHCTBA (YHKIUHU,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUA (YHKIHMM, HAUOOJbIIEE W HAaUMEHBIIIEE
3HaYCHUS (PYHKITUN).

Wcnonb3oBaThk rpaduku AJis UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEN, MPU
pElIeHUH 3a7a4 U3 APYTrUX Y4EeOHBIX MPEIMETOB U PeaIbHOM KU3HH.

K xoniy o0yuenus B 8 kjacce o0y4aromuiics MOJIYyYUT CIASAYIONINE MPEeIMETHbBIC
pe3yJIbTaTHI:
Yucja 1 BLIYUCIEHUS
NppanmonanpHble ynca.
[ToHnMaTh W HCHOJIB30BATh TMPEACTABICHUS O PACIIMPEHUU YHCIOBBIX
MHO>KECTB.
CB00OOHO OTEepUpOBaTh MOHSATUAMU: KBAJAPATHBIA KOPEHB, apu(pMETUUECKUM
KBaJIPaTHBIM KOPEHb, UPPALMOHATIBHOE YHCII0, HAXOIUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIONB3YS  TPU  HEOOXOAUMOCTH  KaJbKYJATOD, BBITIOJTHATH



npeoOpa3oBaHUsl BBIPAXKEHUHM, COAEpPKAUIMX KBAJApPATHbIE KOPHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX
YUCEIT JUTsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh TCHUCTBUTEIIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUUYHBIX
npobeit u creneHed ymcna 10, 3amuchbiBaTh W OKPYIJIATH YHMCIOBBIE 3HAYEHUS
pEeanbHBIX BEIUYUH C UCIIOJIIB30BAHUEM Pa3HBIX CUCTEM MU3MEPEHHM.

J1emuMOoCTb.

CBOOO/IHO omepupoBaTh TMOHATHEM OCTAaTKa IO MOJYJIIO, TNPUMEHSTH
CBOMCTBA CPAaBHEHMM 110 MOJAYJIIO, HAXOAUTh OCTATKUA CYMMBI U IIPOU3BEACHUSA 110
JTAHHOMY MOZYJIIO.

AJiredpanyvecKue BbIPaKeHUsI

JpoOHo-panimoHalIbHbIE BEIPAKEHUS.

Haxonute momycTUMBbIE 3HAYEHHS TEPEMEHHBIX B JIPOOHO-PAIMOHAIBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PaIlMOHAIBHOM JIPOOH.

BrinonusaTe npuBeAeHUE anredpandeckux apodeil Kk o0iieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOXKEHUE, JICTICHUE alNTreOpandecKux Ipo0ei.

BhINONHAT TOXAECTBEHHBIE MPE0OPa30BAHUS PALIMOHATBHBIX BHIPAKEHU.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEHICHUS Pa3IuvHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHOM ITPAKTUKHU.

Crenenu.

[IprMeHATP TNOHATHE CTENEHUW C LEJIBIM  IIOKa3aTeleM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKEHUM, COIEPKAIINX CTENEHH C IEJIBIM MTOKA3aTeNIeM.

HppaumronanbHbIe BBIpAKEHUS.

Haxomuts nonyctrMbie 3HaUEHUS IEPEMEHHBIX B BBIPAXKEHUAX, COAEPIKALINX
apu(pMeTHYeCKre KBaJApaTHbIE KOPHH.

BoinonusaTe npeoOpa3oBaHUs UPPALMOHATIBHBIX BBIPAKEHUM, HCIOIB3YS
CBOWCTBA KOPHEM.

YpaBHeHUs] U HEPABEHCTBA

Pemrats kBajpaTHbIe ypaBHEHHS.

Pemate aApoOHO-panimoHaIbHbIE YPABHEHHUS.

Pemiate nuHelHBIE ypaBHEHHs C IAapamMeTpaMH, HECIOXKHBIE CUCTEMBI
JIMHEVHBIX YPABHEHUH C MMapaMeTpaMHu.

[IpoBoauTe HccienoBaHus YpaBHEHUNW U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npyUMeHEeHUeM rpaduyeckux TMpeacTaBlieHui (ycTaHaBiIWBaTh, WMEET JIU
YPaBHEHHWE WM CHUCTEMa YpPaBHEHUU PEIICHUA, €CIM HMEET, TO CKOJBKO, U
npouee).



[lepexoauts OT cioBecHON (HOPMYIMPOBKU 3ajauu K €€ anredpanyeckoiu
MOJICIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YypaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsT, CBOWCTBAa YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH,
pelaTth JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpauueckylo WILTIOCTPAIlMI0O MHOXKECTBA PEIIEHUNW HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUNHA

[ToHumate ¥ UCHONB30BaTh (PYHKIMOHAJIbHBIE MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIMHU O 3HAYCHUIO
aprymeHTa, orpeieNaTh CBOUCTBA PYHKIUU 10 €€ rpaduKy.

Crpoutb rpapuku GyHKUUN , ONMCHIBATH CBOMCTBA YHUCIOBOM (DYHKLIHMH IO
e€ rpaduxy.

K xoniy o0yuenus B 9 kyacce 00y4aromuiics MOJIyYUT CIAEAYIOUINE MPEIMETHbIC
pE3yIbTaThI:

Yucja 1 BIYUCIEHUS

CB0OOHO oOmEepUpOBaTh MOHSATUSIMHU: KOPEHb N-M CTENEeHH, CTENEeHb C
palMOHAIBHBIM TOKA3aTeJIEM, HAaXOAUTh KOPEHb N-Ml CTENEHU, CTENEHb C
palMOHAJILHBIM TIOKa3aTeleM, HCMOJB3Yysl TPH HEOOXOAUMOCTH KaJIbKYJISATOD,
IIPUMEHATHh CBOMCTBA KOPHS N- CTENIEHH, CTETIIEHH C PAlIMOHAJIbHBIM MOKAa3aTEeIIEeM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JCUCTBUTEIIBHBIX YUCEN MPH PELICHUU
3a71a4, IPOBEJACHUMN PACCYXKICHUN U TOKA3aTEIbCTB.

CpaBHMBaTh U  yIOPSJOYMBATH JICUCTBUTEIBHBIC YHCIA, OKPYIVISThH
JIEUCTBUTEIIBHBIC YUCJIA, BBINOJHATH MPUKHUJIKY PE3yJIbTaTa BBIYMCICHUMN, OLCHKY
YHUCIIOBBIX BBIPAKECHUM.

AJiredOpanyvecKue BbIPaKeHU s

CB00OOIHO oOMEpUpOBaTh IOHATHEM KBAJIpaTHOTO TPEXWICHA, HAXOIUTh
KOpPHU KBAaJAPaTHOI'O TPEXUJICHA.

PackianpiBaTh KBagpaTHBINA TPEXWIEH HA IMHENHBIE MHOXKHUTEIH.

YpaBHeHUs] U HEPABEHCTBA

Pemars nuHEHHBIE M KBaJpaTHbIE YPABHECHUSA, YPABHEHHUS, CBOIAILIMECS K
HUM, IPOOHO-pAIMOHATILHBIE YPaBHCHUSI.

PemaTte HecnokHBIE KBaApaTHBIE YPABHEHHUSI C TAPAMETPOM.

Pemars nuHENHbIE HEpABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HMCIIOJIb30BAaTh
METOJ, MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOH IPSMOM,
3aIMChIBATh PEIICHUE C MIOMOIIBIO CUMBOJIOB.

Pemate cuctembl OByX JIMHEHHBIX YPAaBHEHHM C JBYMSI NEPEMEHHBIMU M
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS TUHEHHBIM.

PemaTte Hec0XHBIE CUCTEMBI HETMHENHBIX YPABHEHUH C ITAPAMETPOM.



[IpuMeHsATh METO/ABl PABHOCWIIBHBIX MPeoOpa3OBaHMil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToia Npy pelieHur ypaBHeHU 3-1i 1 4-i cTeneHen.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
HEPABEHCTB Ha YHCIOBOM MPSAMOM, 3aIMCHIBATH PEIIEHUE C IOMOIIbIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M MX CHUCTEMbI, B TOM YHCIE C
OTpaHUYEHUSIMU, HAIIPUMED, B LIETbIX YHUCIIAX.

[IpoBOaUTE HCCIIETOBaHNS YPABHEHUM M CUCTEM YPAaBHEHWH, B TOM YMCIIE C
OpyUMEeHEHUuEeM rpaduyeckux MpeacTaBleHuid (ycTaHABIMBaTh, MMEET JIU
YPAaBHEHHE WM CHCTEMA YpPAaBHEHUN pPEIICHUS, €CIIM HMEET, TO CKOJIbKO, U
nmpoyee).

Pemiath TEKCTOBbIE 3aJauyu  aJIreOpauvdeckuM CIoCcOOOM C  MOMOIUIBIO
COCTAaBJICHHSI YPaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M UX CUCTEMBI ISl COCTABJICHUS
MAaTEMATUYECKOM MOJEIM pPEaJbHOM CUTyallud WA TPUKIAJHONW 3aJayu,
UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucaoBbie MOCAEA0BATEIbHOCTH U IPOrPecCH

CBOOO/IHO omepupoBaTh MOHATUSIMHU: 3aBUCHUMOCTb, (YHKIHMS, Tpapuk
byHKIIMK, TpsMas MPONMOPIUOHAIBHOCTh, JIMHEWHas (QYyHKIUA, OOpaTHas
MPOMOPIUOHATLHOCTD, Mapadoa, runepoosia, KyCoOuHO-3a1aHHast QYHKIIUS.

UccnenoBarh PyHkiuio no e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIMIA:
00J1aCTh OMpENEeNeHHsl, MHOXXECTBO 3HAUYCHHM, HYIM (GYHKIHHU, MPOMEXYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHus M yObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJbIIEE U HAMMEHbBIIIEE 3HAUECHHMSI, ACUMIITOTHI.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (HOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKIUN U3 peabHOU KU3HU, PU3UKHU, TEOMETPUH.

Omnpenenars nojiokeHue rpaduka KBagpaTUIHON (YHKIUH B 3aBUCUMOCTHU
oT €€ K03 (HUITUEHTOB.

Crpoutrb rpaduk  KBagpaTU4YHOM (YHKUMH, OMNHUCHIBATH  CBOMCTBA
KBaJpaTUIHOU (PyHKIMU 110 €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU IS PEIICHUS 3a71a4.

Ha npumepe kBagparuunoit GpyHkimu ctpouth rpaduk Gynkmun y =af(kx +
b) + ¢ ¢ momorbIo mpeodpazoBanuii rpaduka Gyukiun y=Ff(X).

WNnmoctpupoBaTh ¢ MOMOLIBI0 Tpaduka peajgbHYI0 3aBUCHUMOCTb WM
IPOLIECC IO X XapaKTEPUCTHKAM.

Apudmernyeckas U reoMeTpUYeCKas NPOrpeccu

CB0OOO/IHO OIIEPUPOBATH MOHATUSMHU: TOCIEA0BATEIBHOCTD, apupMeTHIecKast
Y T€OMETPHUYECKask IPOrPECCHUM.



3amaBaTh MOCJIEIOBATEIBHOCTH PA3HBIMH CIOCOOAMHU: OINHCATEIbHBIM,
TaOJIMYHBIM, C IIOMOIIbIO (POPMYJIbI N-TO YWIEHA, PEKYPPEHTHBIM.

BbITIONHATS  BBIYMCIEHHUS C  HCMONb30BaHHeM (opMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPHUIECKON MPOTPECCUIl, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh uYi€Hbl IOCIEI0BATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IJIOCKOCTH.

Pemiats 3amaum, CBsI3aHHBIE C YUCJIOBBIMHU MOCIEI0BATEIbHOCTSAMHU, B TOM
qrclie 33Ja4d U3 PeaNbHOM JKU3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBHIX
TEXHOJIOTHI).

Pacnio3HaBaTh W TNPUBOAUTH MPUMEPHl KOHEUYHBIX U  OCCKOHEYHBIX
IIOCJIEOBATEIIBHOCTEN,  OTPaHUYEHHBIX  IOCIEAOBATEIIBHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCTEI0BATEILHOCTEH.

Nmetp npeacTaBieHre 0 CXOUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMEeTpUUECKON MPOrPECCUU.

[IpuMeHsITh METOJ MATEMATUYECKON MHIYKIIMY IPH PELICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTHueckne
NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
1 UUCJA U BBIUNCJIEHUA. 11 1
PanmonansHeie yncna (MOBTOpEHNUE)
OYHKIMHN. KoopauHaTel 1
2 17 1
rpa¢uku. OyHKIMN
3 AJITEBPAMYECKHUE BbIPAXKEHN L. 7
BeIpaxxeHus ¢ nepeMeHHbBIMU
4 YPABHEHI/I}UI N CUCTEMBI 10 1
YPABHEHMMU. Jlunelinble ypaBHEHUS
5 UNCJIA U BBIUNCJIEHUA. Crenens ¢ 6
HaTypaJIbHBIM TIOKa3aTeJIeM
6 AJITEBPAMYECKHUE BbIPAXXEHU L. 93 1
MHorousieHsl
7 AJITEBPAMYECKHUE BbIPAKEHN L. 14 1
DopMyIIbl COKPAIIEHHOTO YMHOKECHUS
UNCJIA 1 BBIYUCJIEHUA. denumocTb 10
OYHKIUWMUN. Jluneitnas GyHKIUAS 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUM. Cucrembl IUHEHHBIX 14 1
YpaBHEHUI
11 [ToBTOpenwue, 0600IIEHNE, 8 1

cUCTeMaTHU3alus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM (un¢posbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 YPABHEHUWA 1 HEPABEHCTBA. 20 1
HepasencrtBa
5 UNCJIA U BbIUNCJIEHHMA. KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpaTHble ypaBHEHUS
4 AJITEBPAMYECKUE BbBIPAXXEHUN L. 17 1
JpoGHO-palninoHaIbHBIC BRIPAKCHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpoOHO-palimoHansHbIe YpaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BbIPAXKEHU L. 14
Crenenu
8 UMCJIA U BBIYUCJIEHUA. lenumocTb 7 1
9 [ToBTOpenwue, 0606HI€HIf€, 10 1
cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchl
1 OYHKIN 25 1
5 YPABHEHUMA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBEeHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. o5 1
VYpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBbI
4 YHNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N ITPOI'PECCHUHN
5 AJI'EBPAMYECKUWE BBIPAXKEHU L. 12 1
CreneHsp ¢ pallMOHaJIbHBIM IIOKa3aTEIEM
6 IToBTOpenue, 00001IeHNE, CUCTEMAaTH3ALHS 34 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
Kosan4yecTBo yacos JIeKTPOHHbIE
Nen/m | Tema ypoka Koutponbnble | IIpakTHueckue Aara unpposrIe
Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI pecypenI
1 [loBTOpenue. PaonansHble yncna 1
[Toropenue. CpaBHEHUE,
2 yHOPs,A0YMBAHUE U apuPMETHUECKHE 1
JEUCTBUSI C pallMOHATBHBIMUA YUCIaAMU
3 [ToBTOpenue. Yucnosas npsamas, 1
MOAYJb YHCIIa
IToBTopenue. IIponeHTsI, 3anKCh
4 MPOIIEHTOB B BUJE ApoOu U 1podu B 1
BU/IE MTPOLICHTOB
5 IToBTOpenue. Tpu OCHOBHBIE 3a/1a4X Ha 1
MIPOIICHTHI
5 [loBTOpenue. Tpu OCHOBHBIE 3a/1a4l Ha 1
MIPOLICHTHI
7 [ToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apu(METHIECKUM CTIOCOO0M
IloBTOpenue. Pemenune 3amau u3
8 peanbHOM MPaKTUKK HA YacTH, ApoOH, 1
MIPOIICHTHI, IPUMEHEHUE OTHOIICHUHN U
IIPONOPLUI IIPY PELICHUU 3a1a4
9 IloBTOpenue. Pemenne 3amau u3 1
peasbHOM MPAKTUKK HA YacTH, ApoOH,




IIPOLICHTBI, IPUMEHEHUE OTHOLLIECHUH U
IIPONOPLUI P PELICHUU 3a]1a4

HOBTOpCHI/Ie. Peanshbie 3aBUCHUMOCTH,

10 peleHue 3aja4d Ha JBH)KEeHue, padory,
HNOKYIKH, HAJIOTH

1 Konrponbnas padora o Teme
"PannoHanbHble ynciaa'

12 Koopaunara Touky Ha IpsiMoit

13 UmncnoBbIe MTPOMEXKYTKH

14 YucnoBble IPOMEXKYTKU

15 PaccTosiHne Mexty AByMsl TOUKaMU
KOOPJIMHATHOU IIPSMOMN
IIpsimoyrosibHast cUCTEMa KOOPIUHAT.

16 Ablciicca v opuHaTa TOUYKH Ha
KOOPJIMHATHOMH MJI0CKOCTH
IIpsimoyrosibHast cUCTEMa KOOPIMHAT.

17 Ablciucca v opuHaTa TOYKH Ha
KOOPJIMHATHOM MJI0CKOCTH

18 [Tpumeps! rpaukoB, 3aJaHHBIX
bopmymamu

19 Yrenue rpaukoB peabHbIX
3aBUCUMOCTEN

20 OyHKITMOHAIBHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU
[Tonsitre pynkyuu. OyHKIUS Kak

21 MaTeMaTH4ecKas MOJEJb PeabHOro
nporecca

22 [Tonsitre pynkyyu. OyHKIHS Kak




MaTeMaTHYeCKas MOJIEIb PeaIbHOTO
mporecca

[Tonsitre pynkmu. OyHKIMS Kak

23 MaTeMaTH4ecKas MOJIeIb PeabHOTO
nporuecca

24 OO6utacTh ornpeeneHus U 00JIacTh
3HaYeHUN PYHKIUU

o5 OO6nacTh onpeeneHus U 00JacTh
3HAYCHHUH (PYHKITIH

26 Crioco6b1 3a1anus PyHKIMN

27 I'paduk dyHKIAN

28 KonTponbHas pabota no teme
"Koopnunats! u rpadpuku. OyHxmm"

29 BripaxeHnue ¢ nepeMeHHbIMH. 3HaUEHHE
BBIPAKCHUS C IEPEMEHHBIMH

30 BripakeHue ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPA)KEHUS C IIEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHBIMH. 3HaUCHHE
BBIPAKCHUS C IEPEMEHHBIMH

39 [IpencraBiaeHne 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU B BHJIE (OPMYIIbI

33 [IpencraBneHne 3aBUCUMOCTH MEKITY
BEJIMYMHAMU B BHJIE (POPMYITBI

34 Brraucnenus no ¢popmymnam

35 Beraucnenus no gpopmynam

36 YpaBHEHHE ¢ OAHOU NIEPEMEHHOM.

Kopens ypaBHeHU




CBolicTBa ypaBHEHUM C OJJHOM

37 .
NEePEMEHHON

38 CBoiicTBa ypaBHEHHI ¢ OAHOM
MIEPEMEHHOMN

39 PaBHOCHMIIBHOCTE ypaBHEHHI

40 VYpaBHEHHE Kak MaTeMaTHYECKast
MOJIEIb PEaIbHON CUTYaluU

41 Yuciio KopHEHN JINHEMHOTO YpaBHEHUS

42 Yucno KopHel TMHENHOTO YpaBHEHHUS

43 Penienne TeKCTOBBIX 33714 C TIOMOILBIO
JIMHEWHBIX YpaBHEHUHN

m JIuHeitHoe ypaBHEHUE, CoAepKalee
3HAK MOy
KonrtponbHas pabora o temam

45 "BeIpaxkeHus C IEPEMEHHBIMU ',
"JIuHeliHble ypaBHEHUS"

46 CreneHsb ¢ HaTypaJabHBIM ITOKa3aTeIeM

47 CBolicTBa CTEMEHH C HATYpaJIbHbIM
noKa3aresiem

48 CBolicTBa CTENIEHU C HATYPAJIbHBIM
MOKa3aTeseM

49 CBolicTBa CTENEHU C HATYPAJIbHBIM
[OKa3aTeseM

50 3anuch yucia B AECITUUHON
MO3ULMOHHOM CHCTEME CUHUCIICHUS

51 3anuch ymciia B AECITUUHON

HOBI/IL[HOHHOﬁ CHUCTCEMEC CUHCIICHUA




Onnounenbl. OTHOWICH CTaHIapPTHOTO

52 1
Buaa. Ctenenp ogHOWIEHA

53 OpnnHounenbl. OHOYIEH CTaHIAPTHOTO 1
Buaa. CTeneHub OMHOWIEHA
MHuorounensl. MHOTOUIICH

54 crangapTHoro Buaa. CTeneHpb 1
MHOTOYJIEHA
MmuorouneHsl. MHOTO4ICH

55 crangapTHoro Buaa. CTeneHb 1
MHOTOYJIEHA

56 CrokeHne U BEIYUTaHHE MHOTOYJICHOB 1

57 CrnoskeHre ¥ BhIYMTAaHHE MHOTOYJICHOB 1

58 CrokeHHe ¥ BEIYUTaHHE MHOTO4YJICHOB 1

59 VYMHOXEHUE U JeJIEHHe MHOTOYJIEHOB 1

60 VYMHOXEHME U [IeJIEHNE MHOTOYJIEHOB 1

61 YMHOXEHHE U IeJICHHNEe MHOTOYJICHOB 1

62 YMHOXEHHUE U JIEJI€HUE MHOTOYWIEHOB 1

63 [IpeoOpa3zoBanHme MEIOT0 BEIPAKCHUS B 1
MHOTOYJIEH

64 [IpeoOpa3zoBaHue MEIOTO BEIPAKCHUS B 1
MHOTOUJICH

65 [IpeoOpazoBanHme 1EIOT0 BEIPAKECHUS B 1
MHOTOYJIEH

66 Kopau MHOTOWICHA

67 Kopuu MHOTOUNIEHA

68 ToxnecTBo. ToxXIECTBEHHBIE 1

npeoOpa3oBaHus aNredpandecKux




BBIPAXKEHUI

ToxnectBo. ToxXaeCTBEHHBIE

69 npeoOpa3oBaHus anredpandeckux
BBIPAKCHUN
ToxnectBo. ToXneCcTBEHHBIE

70 peoOpa3oBaHUs ANreOpandecKux
BBIPAKECHUN
ToxnectBo. ToXneCcTBEHHBIE

71 npeoOpa3oBaHusl AIreOpandecKux
BBIPAKECHHUN
ToxnectBo. ToxnecTBEHHbIE

72 npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUI

73 Jloka3aTebCTBO TOXKICCTB
KonTponbHas pabota no temam

74 "CteneHb ¢ HATypaJIbHBIM
nokazareneMm", "MuorouieHs!"

75 KBagpar cymMbl 1 KBajipaT pa3HOCTH
JBYX BBIpaXCHUU

76 KBagpar cyMMBbI HECKOJIBKHX
BBIPAKECHUN

77 Ky0 cymmbI U Ky0 pa3HOCTH JIBYX
BBIPaKEHUI

78 Pa3HOCTB KBapaToOB ABYX BBIPAKECHUU

79 [IpousBeaeHne pa3HOCTH U CYMMBI JIBYX
BBIpaKECHUI

80 IIponsBeneHne pa3HOCTH U CyMMBI IBYX

BBIPAKCHUN




CymMa 1 pa3HOCTb KyOOB IBYX

81 .
BBIPKECHUIM

82 CymMa u pa3HOCTh KyOOB JIBYX
BBIPAKCHUN

83 Paznoxenne MHOTOYICHA HA
MHOKHUTCIIH
[IpousBeneHne pa3HOCTU CYyMMBI ABYX

84 BBIPOKECHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAKEHHI

85 Paznoxenne MHOTOYICHA HA
MHOXXHUTEIIH

86 BriHeceHre 0011ero MHOKHUTEIS 3a
CKOOKU

87 MeTton rpynnupoBKu

88 KoHTposnbHas paboTa mo teme
"@opMyIIbl COKPALIEHHOTO YMHOKEHNA"

89 JemumocTs 1enbix uncen. CBoiicTBa
JEIMMOCTH

90 JemumocTs 1enbix uucenn. CBoucTBa
JIEIMMOCTH

91 IIpocTeie u cocTaBHbIC yncia. YETHBIE U
HEYETHBIC YnCa
[Tpuznaku nenumoctu Ha 2, 4, 8, 5, 3, 6,

92
9,10,11
[TpuzHaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10,11

94 [Tpu3Haky 1eIMMOCTH CYyMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




pPEIICHUHN 3aJa4

HauOoupmmii o01mi AejuTenb U

95 HauMeHbIee o01Iee KpaTHOE IBYX 1
qucen
96 B3aumHO nipocThie uncia 1
97 AnroputMm EBknmnna. Jlenenue c 1
OCTaTKOM
98 CpaBHEHHS TEITBIX YUCEIT TI0 MOTYITIO 1
HATYpPaJIbHOTO YHCIia
99 Jluneiinas QpyHkIms, €€ cBOiicTBa 1
100 Jluneitnas pynknus, e€ cBolcTBa 1
101 Jluneiinas QyHKIHA, €€ CBOMCTBA 1
102 I'padux nuneitHON QyHKIMH 1
103 ['paduk nmuHeHON QyHKIIMN 1
104 I'paduk nuneitHON QyHKINH 1
105 ['paduk nuHeitHON GyHKIIMH 1
106 I'paduk pyaknmm y = | X | 1
107 I'paduk pyHkumm y = | X | 1
108 I'paduk pyHkumm y = | X | 1
109 I'paduk pyHkImm y = | X | 1
110 Kycouno-3anannblie GyHKINU 1
111 Kycouno-3amannaple GyHKIMNA 1
112 Kycouno-3amannbie GyHKINU 1
113 Kycouno-3aianHble QyHKIINH 1
114 KoHnTtponbHas paboTa mo TeMam 1

"Jlemumocts", "JIluneitnas ¢pyHKImA"




115

YpaBHEeHUE C ABYMs [IEPEMEHHBIMU

116

YpaBHeHHE € 1BYMS IEPEMEHHBIMU

117

I'padux TuHEHHOrO ypaBHEHHUS C ABYMsI
HepeMEHHbIMU

118

['padux TMHEHHOTO ypaBHEHHUS C IBYMSI
[IEPEMEHHBIMU

119

CucreMbl TUHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

120

CucreMbl TUHENHBIX YpaBHEHUN C
JBYMsI IIEPEMEHHBIMU

121

I'paduaeckuii MeTom pereHUs] CUCTEMBI
JIMHENHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

122

['padmyeckuit METO peIIeHHs CUCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYMSI
nepeMeHHBIMHU

123

Pemenue cucreM TMHEWHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMHU METOI0M
HOJCTAHOBKU M METOJIOM CJIO>KEHUS

124

Pewienne cucrem JIMHEWHBIX YpAaBHEHUN
C ABYMsI IEPEMEHHBIMA METOIOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHHUS

125

Peuienue cuctem JTMHEWHBIX YpPaBHEHUN
C ABYMs NIEPEMEHHBIMU METOI0OM
IOoACTAaHOBKH U METOAOM CJIOKCHUA

126

Peuienue cuctem JTMHEWHBIX YpaBHEHUN
C IByMSl IEPEMEHHBIMH METO/10M
MO/ICTAHOBKHU ¥ METOJIOM CJIOKEHUS




Cucrema ABYX JUHEUHBIX YPABHEHUI C

127 JBYMsI IEPEMEHHBIMU KaK MOJIEINb 1
peanabHON CUTyaluu

128 KonrponbHas pabora o teme 1
"CucreMbl TMHEMHBIX YpaBHEHUN"

129 [ToBTOpenue u 0600meHue. BeipaskeHust 1
C TIEpEeMEHHBIMU

130 [ToBTOpenue u 0600menne. CTeneHs ¢ 1
HaTypaJIbHbIM IOKa3aTesleM
[ToBTOpenue u 06061menne. OTHOUICHBI

131 Y MHOTOUJIEHBI. TOX/1eCTBEHHbIE 1
npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUI

132 HOBTOp?HI/IC 1 00001menue. PopmyIisl 1
COKPAIIEHHOTO YMHOKEHHS

133 [ToBTOpEeHHe u 0600IICHHE. 1
Koopaunats! u rpaduky.

134 [ToBTOpenue u o6obmeHue. JluneitHas 1
byHKLuS 1 €€ CBOHCTBA

135 HToroBast KOHTpOJIBbHAS paboTa 1
[ToBTOopenue u 06061meHue. Pemmenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMs 1
NepPEeMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME




8 KUIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

KonrpoanHbie
Bcero P
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3Yy4YeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

UucnoBbie HEPABEHCTBA

CBoOMCTBa YUCIIOBBIX HCPaBCHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

AlWIN|F

Jloka3aTenbCTBO HEPABEHCTB

S

HepasenctBo ¢ nepemenHoi. Ctporue u
HECTPOTHe HEPaBEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOT'ME HEPABEHCTBA

Crnoxxenue u YMHOKCHHUEC YUCIIOBBIX
HEPaBCHCTB. OHCHI/IBaHI/IC 3HAYCHUA
BBIpaXXCHUA

CrnoxxeHue u YMHOKCHUC YUCIIOBBIX
HCPABCHCTB. OHGHI/IBaHI/IC 3HA4YCHUA
BBIpa>XCHUA

ITonsATHE O pElIEHNN HEPABEHCTBA C
OZHOM EpeEMEHHON. MHOKeCTBO
pELIECHNI HEPaBEHCTBA

10

ITonsATHE O pelIeHN HEPABEHCTBA C
OJHOU NEPEMEHHON. MHOXKECTBO
peLICHUI HEPABEHCTBA

11

PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBencrtBo-ciencraue




12

YucnoBble TPOMEKYTKU

JInneliHOE HEPABEHCTBO C OJJHOMN

13 IIEPEMEHHON U MHOKECTBO €r0 peLICHUI

14 PelieHre TMHENHBIX HEPABEHCTB C OJHOM
MepEMEHHON

15 Peuienne nuHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

16 Penienne MMHEMHBIX HEPABEHCTB C OJTHOU
MePEMEHHON

17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJJHOM
NepeMEeHHON

18 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
MEPEMEHHOM
Pelenne TeKCTOBBIX 337124 C TOMOIIIbIO

19 JIMHEHWHBIX HEPABEHCTB C OJTHOM
MepEMEHHON

20 KonTponbHas paborta o Teme
"Hepasenctaa"

21 KBagpatupie kKopHH

29 ApupmeTnueckuil KBaApaTHBII KOPEHb U
€ro CBOMCTBA

23 ApubdmMeTnuecKkuii KBaipaTHbIN KOPEHb U
€ro CBOWCTBA

24 [TonsiTHe MppaLIMOHATIBHOTO YKCIIA.
HetlicTBUs ¢ MppalMOHAIBHBIMU YUCIAMHU

o5 CaoiicTBa AecTBUI ¢ UppalMOHATIBHBIMU

qucjiaMu




26

CBolicTBa ICHUCTBUI C UPpAMOHATIBHBIMU
qucIaMU

27

CBolicTBa A€MCTBUN ¢ UppaLIMOHAIBHBIMU
YHUCIIAMHU

28

CpaBHeHue UppaloHaIbHbIX YHCE

29

CpaBHeHUE UPPALUOHATBHBIX YHCE

30

MHOX€eCTBO 1€ CTBUTENILHBIX YU CEII.
IIpencraBneHus 0 paclIMpeHUsIX
YHUCJIOBBIX MHOXKECTB

31

JonycTruMble 3HaY€HUs IEPEMEHHBIX B
BBIPAXECHHX, COJIEPIKAIIIX
apuMeTHUeCKHUe KBaIpaTHbIE KOPHU

32

JlonycTuMble 3HaUEHUS IEPEMEHHBIX B
BBIPA)KEHUSX, COAEPIKALIIX
apudMeTHUeCKue KBaipaTHble KOPHU

33

ToxaecTBeHHBIE TPEOOpa3OBaHUS
BBIPAKECHUM, COAECPIKALLUX
apu(MeTHUECKUE KBaIpaTHbIE KOPHU

34

ToxxnecTBeHHBIC TTPEOOpa3OBAHMS
BBIPAXKEHHUI, COJIEPIKAILNX
apudMeTHIECKHe KBaIpaTHbIE KOPHU

35

ToxxaecTBeHHBIE TPEOOpa3OBaAHUS
BBIpAXXCHHI, COJIeprKaIUX
apuMeTHUeCKHUe KBaIpaTHbIE KOPHU

36

ToxaecTBeHHbIE IPEOOPA30BAHUS
BBIPXKEHHM, COAEPIKAIIUX
apuMeTHUeCKHe KBaIpaTHbIE KOPHU

37

KonTponbHas pabota no teme




"KBanpatHblii KOpeHb"

38

KBagpatHoe ypaBHEHHE

39

dopmyiia KOpHEN KBAaPaTHOIO
ypaBHeHus. KonnuecTso
JIEHCTBUTENIBHBIX KOPHEH KBAJPATHOIO
yYpaBHEHUSA

40

®dopMyita KOpHEN KBaJpaTHOIO
ypaBHeHus. KonmnuectBo
JIEUCTBUTEIIbHBIX KOPHEU KBAIPATHOTO
ypaBHEHUS

41

PopMyiia KOpHEH KBaJpPaTHOIO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

42

dopMyiia KOpHEH KBaJpPaTHOIO
ypaBHeHus1. KonnuecTso
JIEWCTBUTENIBHBIX KOPHEN KBAJPATHOIO
YpaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUs], CBOJIUMBIE K TUHEHHBIM
YPaBHEHUSM WX K KBaJAPaTHBIM
YpaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K JINHEHHBIM
YpaBHEHUSIM UJTU K KBaJAPATHBIM
YpaBHEHUSIM

47

KBanpaTHoe ypaBHEHHE C TapaMeTpoOM

48

Pemenne kBagpaTHbIX ypaBHEHHH €




napaMmeTpamu

Pemenne kBagpaTHbIX ypaBHEHHH €

49
napameTpamMu

50 Pemienue kBajipaTHbIX YpaBHEHUH,
COJIEpIKAIIUX 3HAK MOTYJIS

51 Pemienne kBagpaTHBIX ypaBHEHMUI,
coJieprKalluX 3HaK MOYJIS

59 YpaBHEHHUE KaK MaTeMaTHYeCKasi MOJICIb
pearbHON CUTYalluH

53 Penienne TeKCTOBBIX 3auz[aq C TIOMOUIBIO
KBaJpPaTHBIX ypaBHEHUN

54 KonTponbHas pabota no teme
"KBanpaTHble ypaBHEHUS"

55 PanmonansHbie BEIpaKEHUS

56 ToxmecTBeHHBIE TPe0Opa30BaHNUS
paIOHAIEHBIX BBIPAKECHUH

57 ToxnecTBeHHbIE TPeoOpa3zoBaHUs
palMOHATIBHBIX BBIPA)KEHUI

58 ToxmecTBeHHbIE TPe0Opa30BaHNUS
paIMOHATIBHBIX BBIPA)KEHUI

59 ToxnecTBeHHbIE TPeoOpa30BaHUs
paLMOHATIBHBIX BBIPA)KEHUI
Anrebpanueckas 1po0b. JlomycTumble

60 3HaYeHUS IEPEMEHHBIX B IPOOHO-
palMOHAIIBHBIX BBIPAXKEHUSIX
Anrebpanueckas qpoos. JlonycTumele

61 3HaYCHHS IEPEMEHHBIX B IPOOHO-

palluOHAJIBHBIX BBIPAXKCHUAX




Anrebpanueckas 1poos. JJomycTumbie

62 3HAYCHHS IEPEMEHHBIX B IPOOHO-
paIMOHATBHBIX BBIPAKEHUSIX

63 OcHOBHOE CBOWCTBO anredpanyecKou
Ipobu

64 OCHOBHOE CBOMCTBO aJire0paniecKoit
npobu

65 CrnoxeHue U BBIYNTaHHUE aIreOpanyecKux
nIpoOeit

66 CrnosxeHue ¥ BBIYMTAHHUE aIre0panyecKux
npobeit

67 YMHOXEHUE U JieJIeHUe anredpandeckux
npo0eit

68 YMHOXKEHHUE U JieJIeHUe aaredpanyeckux
npobeit

69 YMHOXKEHHE U JIeJIeHUe aaredpandecKux
npobeit

70 BosBenenue anredpanueckoit 1podu B
CTETEHb

71 KonTtponsnas pabota o teme "/[podno-
paloHaIbHbIE BBIPAXKECHUS"

72 JpoOHO-paninoHanbHbIe ypaBHEHUS
Pemenne npoGHO-paiioHaNbHbBIX

73 YpaBHEHUH, CBOISAIIUXCS K TUHEUHBIM
YpaBHEHHSM
Pemenue 1po6HO-paliioHAIBHBIX

74 YpPaBHEHUH, CBOISAIINXCS K TUHEUHBIM

YpaBHEHUSM




75

Pemenune npoOHO-paninoHaIbHBIX
YpPaBHEHUH, CBOISAIINXCS K TUHEUHBIM
YpaBHEHUSM

76

Pemenne npoOHO-paioHaTBHBIX
YpaBHEHUH, CBOJISIIIMXCS K KBaIPATHBIM
ypaBHEHUSIM

7

Pemrenne npoGHO-pariioHaIBHBIX
yYpaBHEHHI, CBOISALIMXCS K KBAIPaTHBIM
ypaBHEHUSIM

78

Pemenne npoOHO-paliioHaTBHBIX
YpaBHEHUH, CBOASIIIMXCA K KBaIPATHBIM
YpaBHEHUSIM

79

Pemenne npoOHO-palinOHaIBHBIX
YpPaBHEHUH METOJIOM 3aMEHBI
MEPEMEHHOM

80

Pemenne npoOHO-paliMOHaIBHBIX
YpaBHEHUH METOJIOM 3aMEHbI
MEPEMEHHOM

81

Pemrenne npoOGHO-parimoHaIbHBIX
yYpaBHEHHI METOJIOM 3aMEHBI
MepEeMEHHON

82

Pemenne npoOGHO-paniioHaNbHbBIX
YPaBHEHUIN METOJOM 3aMEHbI
IIEPEMEHHOM

83

PelieHne TEKCTOBBIX 3314 C TOMOIIIBIO
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH

84

PeleHne TeKCTOBBIX 3a71a4 C TOMOIIIbIO
JIPOOHO-PALIMOHAIBHBIX YPaBHEHUHN




Penrenne TekCcTOBBIX 3ajJa4 ¢ IOMOIIBIO

8 JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN

86 Penrenne TeKCTOBBIX 33/1a4 C IIOMOUIBIO
JIPpOOHO-pallMOHATIBHBIX YpaBHEHUN

87 Penrenne TeKCTOBBIX 33124 C TOMOIIBIO
JIpOOHO-pAlIMOHATIBHBIX YPaBHEHUMN

88 Penrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
JIpOOHO-PaLIMOHAIBHBIX YPaBHEHUHN

89 ['padnueckas uHTEpIIpETalls ypaBHEHUIN
C IByMs IT€pEMEHHBIMU

90 KoHnTtponbHas padota no teme "J[poOHO-
palMOHAJIbHbIE YpaBHEHUS"

o1 OO6nacTh onpeeneHus: 1 MHOKECTBO
3HaYeHUH PYHKIUU

92 O6uacTh onpeaeneHus: 1 MHOXECTBO
3HaYeHUH QyHKINUN

93 Crioco6bI 3a1aHus PyHKIMNA

94 I'paduk pynkun
YreHue cBOMCTB PyHKLNHU 1O €€

95 rpa¢uxky. [Ipumeps! rpadukoB GpyHKIUH,
OTPaKaIOIIUX pealibHbIE MPOLIECCHI
@OYHKIMH, OTIUCHIBAIOLINE MPSAMYIO U

96 00paTHYIO POTIOPIMOHATILHBIE
3aBHCHUMOCTH, UX Ipaduku
DyHKIUH, ONHMCHIBAIOIINE MPSIMYIO U

97 00paTHYIO IPOITOPIIUOHAIILHBIC
3aBUCUMOCTH, UX TpaduKu

98 DyYHKIMHU, ONKCHIBAIOIINE MPIMYIO U




00paTHYIO MPOTOPIHOHAIILHbIE
3aBHCHUMOCTH, UX IrpaduKu

99 OyHkuuA Y = X2 1 e€ cBOMCTBa 1
100 OyHkuus Y = X2 u e€ cBOICTBa 1
101 ®ynkuusa Y = X3 u e€ cBoiicTBa 1
102 OyHKIMA Y =K/X U €€ CBOICTBa 1
103 DyHKIUA Y =K/X 1 €€ CBOHCTBa 1
104 @yHKIMS Y =VX U €€ CBOMCTBA 1
KonTponbHas pabota mo Teme
105 | " 1
DyHKIUU
106 CTeneHsb ¢ IeNbIM MoKa3aTeaeM 1
107 CBolicTBa CTEIICHU C I1EJIBIM ITOKa3aTeIeM 1
108 CBOMCTBA CTENEHH C LEJIBIM IT0Ka3aTelIeEM 1
109 CBoIiCcTBa CTCIICHH C IICJIBIM MOKa3aTeIeM 1
[IpeobpazoBaHue BbIpaXKEHHH,
110 COJICpIKaIUX CTETICHH C LIEITbIM 1
IIOKa3aTesIeM
[IpeoOpa3oBanme BEIpAKEHUH,
111 COZIeprKalUX CTETEHHU C LIEIbIM 1
MOKa3aTeyieM
[IpeoOpa3oBanme BEIpAKEHUH,
112 cofepKaluX CTENEHHU C LIEJIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU Ynca
114 CrangapTHBIN BUJ yKca
115 JleicTBUS ¢ YMCIIaMU, 3aITMCAaHHBIMH B 1

CTaHJAPTHOM BHJIC




116 JleiicTBUs ¢ yucIaMHu, 3alIMCaHHBIMU B
CTaHJApPTHOM BHUJIC
Pa3zmepsl 00bEKTOB OKPYXKAIOIIETO MUPA,
117 JUTUTENBHOCTD MPOLIECCOB B
OKpYXaroIieM MUpe
Pa3mepbl 00bEKTOB OKpYXArOIIEro Mupa,
118 JUTUTEIBHOCTD MPOLIECCOB B
OKpYXAaroIIeM MUPE
Pa3smepbl 00bEKTOB OKPYKAIOIIETO MUPA,
119 JUTUTEIBHOCTD MTPOIIECCOB B
OKpY’KalolIeM MUpe
120 Jlenenue ¢ octaTkoM
121 CpaBHeHUS LENbIX YHCEIl 10 MOAYIIO
HaTypaJIbHOT'O Yncia
122 CpaBHeHUS TENBIX YHCEI IO MOAYIIIO
HATYpaJIbHOTO YKcia
123 CBoiicTBa CpaBHEHUMN IO MOJYIIIO
124 CBolicTBa CpaBHEHUH 110 MOAYIIIO
125 OcTaTKu CyMMBI U IPOU3BEICHHUS T10
JTAHHOMY MOJYJIIO
KonTponbHas pabora o temam
126 " "o "
Crenenu", "JleTMMOCTD
[ToBTOpenue u o0o61eHne. Pemenne
127 JMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOW NMEPEMEHHON
128 [ToBTOpenue u o0o6meHne. Pemenne
JIMHEHHBIX HEPABEHCTB C OJHOMU




MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOW NMEPEMEHHON

[ToBTOpenue u o6o0IIeHNE.
129 ToxxaecTBeHHBIE TTPEOOpa3OBaHUS
BBIPAXKEHUM, COJIEPIKALIUX

apuMeTHUeCcKHne KBaipaTHbIE KOPHU

[ToBTropenue u 06061meHue. Pemenue
KBaJIpaTHBIX ypaBHeHUU. Pemienue
TEKCTOBBIX 3a7]a4 C TOMOIIbIO
KBaJIpaTHBIX YPaBHEHUI

130

[ToBropenue u o6o01menue. Pemenne

131
3a/1a4 U3 peajJbHON KU3HU

[ToBTOpeHue u 0600IICHHE.
132 ToxaecTBeHHbIE IPEOOpPA30OBaAHUS
palOHAJIBbHBIX Bpra)KCHI/Iﬁ

[ToBTOpenue u 06o6meHue. Pemenue
JIpOOHO-palMOHATIFHBIX YPaBHEHUH,
133 CBOIAIINXCS K JIMHENHBIM HIIH K
KBaJIpaTHBIM ypaBHEHUSIM. Perenue
TEKCTOBBIX 337124 C TOMOIIbIO IPOOHO-

paloHaIbHBIX YpaBHEHUN

[ToBTOpenue u o0o6meHue. Pemenue
134 TEKCTOBBIX 33124 pa3INYHbIMU
cnocobamu

135 HroroBasi koHTpoObHAs paboTa

136 [ToBTopenue u o600mmenue. Pemenne

3a/1a4 U3 peajbHOM JKU3HU

OBIIEE KOJIMYECTBO YACOB I10

136




[TPOTPAMME




9 KIIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

Bcero

KoHTpoabHbIe
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3Yy4YeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Oynkiust. CBoiicTBa GyHKIIUN: HYJIH

(G YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(G YHKIMH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS QYHKINH, YETHBIE M HEUETHBIE
dbyHKIIMH, HAUOOJIBIIIEEe U HAUMEHBIIICE
3HayeHUs! QYHKINUU

@ynxiyst. CBoicTBa QYHKIMNA: HYIH
(byHKLUY, TPOMEXYTKH 3HAKOMOCTOSIHCTBA
(GyHKLUY, TPOMEXKYTKH BO3pacTaHUs U
yObIBaHUS QYHKINH, YETHBIE U HEUETHBIE
¢byHKMM, HauboIIbIIee U HAUMEHbBILIEEe
3HA4YeHUs1 PYHKIUU

[TocTpoenue rpadgukoB GyHKIHI C
MOMOMUIbIO IIPeoOpa3oBaHuit

[TocTpoenue rpagukoB HyHKIMH C
MIOMOIIBIO IPE0OPa30BAHUIM

Ksagparsslii Tpéxunes. Kopau
KBaJpaTHOI'O TPEXUJICHA

Paznoxenue KBaApPaTHOT'O TpéaneHa Ha
JIMHEHBIE MHOKHTEIIN

PaznoxeHnue KkBaipaTHOro TpEXUaeHa Ha
JIMHEUHBIE MHOKUTEIHN




KBagparnunas GpyHkmnus u e€ cBoCTBa

[TapaGoina, KOOPAMHATHI BEPIITHHBI

3 napaboJbl, 0Ch CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBaapaTUYHON
byHKIIIN

11 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIIH

12 [Toctpoenue rpadrka KBaApaTUIHON
byHKIIUN
[Tonoxenue rpaduka KBaApaTUIHON

13 (YHKIIUY B 3aBUCUMOCTH OT €€
K03 puImeHToB
[Tonoxenue rpaduka KBaApaTUIHON

14 (GYHKLIMHU B 3aBUCUMOCTH OT €€
K03 (HULIUEHTOB

15 Hcnonb30BaHne CBONCTB KBaAPATUIHOM
GYHKIUY JIs1 pelIeHs 3a1a4

16 Hcrnonb3oBaHue CBOMCTB KBAapaTUYHOU
GyHKLIUY TSl peleHus 3a/1a4

17 Hcnonb30BaHne CBOMCTB KBaAPaTUYHOMN
GyHKIUY IS pereHus 3a1a4

18 CreneHHble (YHKINU C HATypalbHBIMU
IIOKa3aTelsIMU, UX I'paUKU U CBOMCTBA

19 Crenennble (YHKINU C HATYypalIbHBIMU
NoKa3aTesiMH, UX rpaduKu U CBOMCTBA

20 CreneHHble (yHKIIMU C HATYpaJlbHBIMU
MOKa3aTeJsIMH, UX TpapuKH U CBOWCTBA

21 CrenenHble (YHKIHHU C HATYypalbHBIMU




IIoKa3aTeJIiMH, UX I‘pa(bI/IKI/I H CBOICTBa

I'padmku Gyskmmit: y = Vx , y=Vx ,y = |

22
x|

93 |rpa(1)I/IKI/I dymkimii: y =Vx , y=3Vx , y=| x

24 I'paduku Gyskmmit: y=Vx , y=x ,y=|
x|

25 Konrtponsnas padora no teme "dynkuun"
[TonsiTHE O pelIeHNH HEPABEHCTBA C OJTHOU

26 nepeMeHHOH. MHOXeCTBO pelieHuit
HEpaBEHCTBA

97 KBanpatHbie HepaBeHCTBA C OHOM
MEPEMEHHOM

08 KBaznpatHbie HEpaBeHCTBA C OJTHON
NepeMEHHOM

29 Pemrenne HepaBeHCTB Tpa@uUeCKUM
METOZOM M METOJJOM MHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadudyeckum
METOJIOM ¥ METOZ0OM HHTEPBAJIOB

31 HepaBeHctBa, comepxaiiie 3HaK MOy

32 HepaBeHcTBa, coeprKamie 3HaK MOTYJIS

33 Cuctembl HEPaBEHCTB C OHOU
MEPEMEHHOM

34 CucTeMbl HEpaBEHCTB C OJIHOM
NepeMEHHOM

35 Pemienue TeKCTOBBIX 33714 C TIOMOUIBIO

HCPaBCHCTB, CUCTCM HCPABCHCTB




36

Penrenne TekcTOBBIX 3ajJa4 ¢ IIOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHCTBO C ABYM: NICPCMECHHBIMHU.
Pemienue HCPaBCHCTBA C IBYM:
MNEPEMEHHBIMU

38

['pacdmyeckuii METO PEIICHHUS CUCTEM
HEPABEHCTB C JABYMS [IEPEMEHHBIMU

39

CucTteMbl HEPaBEHCTB C JIBYMS
NepeMEHHBIMU

40

Konrponbnas pabora o Teme
"KBanpaTHble HEpaBeHCTBA"

41

bukBaapaTHbie ypaBHEHUS

42

IIpumeps! IpUMEHEHUH METO0B
PaBHOCHIIBHBIX ITPe0Opa30BaHU, 3aMEHBI
MEPEeMEHHOH, rpaguuecKoro MeToa npu
pelleHNH ypaBHEHUM 3-11 U 4-i1 cTeneHeu

43

IIpumeps! IpUMEHEHUH METOI0B
PaBHOCHIIBHBIX ITPe0Opa30BaHUM, 3aMEHBI
HepeMEeHHOH, rpa)uueckoro MeTo1a mpu
pellIeHNH ypaBHEHUM 3-1 U 4-i1 cTeneHei

44

IIpumeps! IpUMEHEHUH METO0B
PaBHOCHIIBHBIX ITPe0Opa30BaHUM, 3aMEHBI
nepeMeHHOH, rpau4eckoro MeTo1a mpu
pelleHNH ypaBHEHUM 3-11 U 4-i1 cTeneHeu

45

Pemenne 1poOHO-paliMOHaNbHBIX
YpPaBHEHUH U HEPABEHCTB

46

Pemenne npoOHO-paliOHANBHBIX
YpaBHEHUH U HEPABEHCTB




47

Pemenne npoOHO-paliMOHaNIBHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemienue I[p06HO-paI_II/IOHaJ'ILHBIX
ypaBHCHI/Iﬁ " HCPABCHCTB

49

Pemenne cucreM ypaBHEHUH C IByMs
IIEPEMEHHBIMU

50

Pemenue cucreM ypaBHEHU ¢ ABYyMs
HePEMEHHBIMU

51

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

52

Pemenue nmpocTelmmx cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

53

Pemenue nmpocrenmumx cucrem
HEJIMHEHHBIX YPaBHEHUH C JBYMsI
MepeMEHHBIMU

54

Pemenue nmpocrenimmx cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
NIEPEMEHHBIMU

55

['padmyeckuii METO pEIICHHS CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'paduaeckuii MeTox pereHUs: CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

57

CucreMa IByX HEJIMHEUHBIX YPaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU KaK MOJIEITb




peaNbHON CUTYalllH

58

Cucrema ByX HEJIMHEMHBIX YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanabHON cUTyaluuu

59

Cucrema IByX HEJIMHEMHBIX YpaBHEHUN C
JIBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanabHON cUuTyaluuu

60

CucreMa IByX HEJTMHEUHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalun

61

Cucrema HEJIMHENHBIX YPAaBHEHUH C
apaMeTpoM

62

Cucrema HeJIMHENHBIX YPaBHEHUM C
apaMeTpoM

63

Cucrema HEJIMHENHBIX YPAaBHEHUHN C
napaMeTpoM

64

[IpocTelile HEpaBEeHCTBA C ABYMS
MEPEMEHHBIMU U UX CUCTEMBbI

65

Konrtpomnbhas pabora o Teme
"VYpaBHeHUs, HEPABEHCTBA U KX CUCTEMBI"

66

IloHsTHE YKMCIIOBOI ITOCIEAOBATEIILHOCTH.
Koneunsie 1 0eCKOHEYHBIE
OCJIE10BATEIbHOCTH

67

OrpaHuyeHHas MOCIIEI0BATEIBHOCTb.
MonoTtoHHO Bo3pacTaroiias (yobIBaromas)
MOCIeI0BaTeIbHOCTh

68

CnocoOFbI 3a1aHuUs ITOCIICI0BATEIIHHOCTH:
OIKMCATENIbHEIN, TAOJIMYHELIH, C IIOMOIIBIO




dbopMyIibl N-TO UieHa, PEKyPPEHTHBIH

Apudmernueckas ¥ reoMeTpudecKas

69
Iporpeccun

70 Apudmernueckas U reoMmeTpuyecKast
nporpeccun

71 CBoiicTBa 4JIeHOB apU(PMETUIECKON U
FEOMETPUYECKOU MTPOrpeCCUil

79 CaoiicTBa 4€HOB apupMETHUECKON U
r€OMETPUYECKON MPOrpecCuil

73 ®opMynbl N-TO YjIeHa apupMeTHIECKOM
reOMETPUUYECKON POrpeccuid

74 ®opmyibl N-To WwieHa apuPpMEeTHUECKON 1
r€OMETPUYECKON MTPOrpeCcCuil

75 ®opMyabl N-To 4ieHa apupMeTHIecKoil u
reOMETPUUYECKON TPOrpeccuid
®opMyibl CyMMBI IEPBBIX N UIEHOB

76 apu(pMeTHYECKON U T€OMETPUIECKOI
[Iporpeccuu
@DopMyibl CyMMBI IIEPBBIX N YICHOB

7 apu(pMETHYECKON U TEOMETPUIECKOI
[IpOrpeccui
@DopMyibl CyMMBI IIEPBBIX N YIECHOB

78 apupMETUIECKON U TEOMETPUICCKON
IIporpeccui

79 3amaun Ha MPOLICHTHI, OAHKOBCKHE BKJIa bl
Y KPEIUTHI

80 3a/auu Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/IbI

Y KPEIUTHI




3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIA B

81
U KPEIUTHI

82 3amaun Ha MPOLEHTHI, OAHKOBCKHE BKJIa bl
U KPETUTHI

83 3amaun Ha MPOICHTHI, 0AHKOBCKHE BKJIA IBI
U KPEIUTHI

84 3amaun Ha MPOLIEHTHI, AHKOBCKHE BKJIa IbI
U KPEIUThI

85 3amaun Ha MPOIEHTHI, OAHKOBCKHE BKJIA IbI
U KPEIUTHI
[IpencraBnenue o CXOAMMOCTH

86 [0CJIEI0BATEIbHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO yObIBaIOIIEH reOMETPUUECKOM
nporpeccun
[IpeacraBienue o CXOAUMOCTH

87 [0CJIEe10BATEIbHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO yObIBaIOIIEH reOMETPUUECKOMN
nporpeccun

88 Meroa MaTeMaTH4eCKON MHAYKLIUU

89 Metox MaTeMaTH4eCKON HHIYKITHH

90 Konrponbnas padora no teme "Yucnossie
M0CJIe10BATEeIbHOCTH U Iporpeccuu”

01 Kopens n-ii crenenu. CBoiicTBa KOpHS N-U
CTETIeHU

92 Kopens n-ii crenenu. CBoiicTBa KOpHs N-i
CTENEeHU

93 Kopens n-ii crenenu. CoiicTBa KOpHS N-i

CTCIICHHU




94 CrerneHb ¢ pallMoOHATBHBIM ITOKa3aTeIeM U
€€ CBOIiCTBa

95 Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEIEM U
€€ CBOIiCTBa

9 6 CTCHCHB C paHI/IOHaJ'II)HBIM IIOoKa3aTcJIEM U
€€ CBOIicTBa

ToxxaecTBeHHBIE TPEOOPA3OBAHUS
97 BBIPOKECHHM, COAEPKAIINX KOPEHb N-i
CTETICHU

ToxnecTBeHHBIE TPe0Opa3oBaHUs
98 BBIPAXXEHUI, COEpKAILUX KOPEHB N-i1
CTETICHH

ToxnecTBeHHBIC IPEOOPA30BaAHUSI
99 BBIPa)KEHUH, COZIEpKAIIUX KOPEeHb N-i
CTETICHH

ToxxnecTBeHHBIE IPEOOPa30BaAHUS
100 BBIPAXXEHUM, COIEpPIKALIUX CTENEHB C
palMOHAIBHBIM ITOKa3aTeIeM

ToxxaecTBeHHBIE TPEOOPA3OBAHUS
101 BBIPKECHHM, COACPIKAIIUX CTETICHB C
paIoHaIbHBIM TTOKa3aTeJIeM

102 Konrponbnas padora no Teme "CreneHs ¢
palMoHaNbHBIM MMOKa3aTeaeM"

[ToBTOpenne u 0600menue. Ynucna u
103 BbIUKCJIEHUS (3aKCh, CPAaBHEHHE,

JEUCTBUS C JCHCTBUTECIbHBIMU YHCIAMU,
YHCIIOBas psMast)

104 [ToBTOpenue u o0odmeHue. Yncna u




BBIYHCIICHHSI (3aITUCh, CPAaBHEHUE,
JNEUCTBHSA C JeHCTBUTEIbHBIMA YHCIAMH,
quCJIOBas IpsMast)

105

[ToBTOpenue u 0606meHue. Yncna u
BBIUKCJICHUS (ITPOLIEHTHI, OTHOIICHHUS,
MIPOIOPIIUN)

106

[ToBTOpenwue u 0606meHue. Yncna u
BBIYUCIICHUSI (TIPOIICHTHI, OTHOIICHUS,
MIPOTIOPITUH )

107

[ToBTOpenue n o0o0meHue. Yncna u
BBIYHMCIICHUS (pPELIeHNE 33/1a4 U3 peabHOM
JKU3HU)

108

[ToBTOpenue u 0600menue. Ynucna u
BbIUKCJIEHMSI (pEIlIeHUE 3a/]a4 U3 pealbHOM
JKU3HN)

109

[ToBTOpenue u 0606meHue. Yncna u
BbIUKCJIEHUS (OKpYTJIEHNE, TPUOIMKEHHE,
OIICHKA)

110

[ToBTOpenue u 06061menue. TekcToBbie
3a7auu (perIeHne TEKCTOBBIX 3a/1a4
apupMETUYECKUM H aJIreOpandecKum
crocobamu)

111

[ToBTOpenue u 06061menue. TekcToBbIe
3a7a4n (peIeHne TEKCTOBBIX 3aa4
apu(PMETHUECKUM U aNreOpandecKum
crocobammu)

112

[ToBTOpenue u 06061menue. TekcToBbie
3a7a4n (pelIeHre TEKCTOBBIX 33a4




apu(pMETUYECKUM H aJIreOpandecKumM
crocobamu)

113

[ToBTOpenue n o6o61eHue. TekcToBbIe
3aa4n (perIeHrue TeKCTOBBIX 3a/1a4
apu(pMETUYECKUM U alIreOpandecKum
crocobammu)

114

[ToBTOpenue u 06061menue. TekcToBbie
3aaun (pelIeHue TeKCTOBBIX 3aa4
apuMeTHuyecKuM U anredbpandyeckum
crioco6amm)

115

[ToBTOpenue u 06061menue. TekcToBbie
3a7a4n (pelIeHne TeKCTOBBIX 3a1a4
apu(METHUECKUM U aNreOpandecKum
crocobamm)

116

[ToBTOpenue u o6oOIIeHNE.
Anrebpanyeckue BbIPaKEHHS
(mpeobpazoBaHue anreOpanvaecKux
BBIPQ)KEHUH, COJIEPIKAIINX CTETICHB C
LEJIBIM TI0Ka3aTeJIeM)

117

[ToBTOpenue u o6o0IIeHNE.
AnreOpanyueckue BhIPAKCHHS
(mpeobpazoBaHue anreOpanvaecKux
BBIPA)KEHUH, COJIEPKAIIUX CTETIEHb C
LEBIM TTOKa3aTeIeM)

118

[ToBTOpenue n o6o0IIeHNE.
Anrebpanyeckue BhIpaKEHUS
(mpeobpazoBaHue anreOpandecKux
BBIPa)KEHUH, COJIEpKAIUX CTETIEHb C
LEJIBIM [TOKa3aTeIeM)




119

[ToBTOpEeHME U 0060O0IIICHHE.
Anrebpanyueckue BHIPAKCHHS
(mpeoOpazoBaHue anreOpanuecKux
BBIPAXKEHHUI, COJIEPKAILNX
apu(METHYECKUI KBaIPATHBIN KOPEHb )

120

[ToBTOpeHue u o00O1IIEHHE.
Anrebpanyueckue BHIPAKCHHS
(mpeobpazoBaHue anreOpanyecKux
BBIPAYKCHUH, COJIepIKaIINX
aprudMeTHIECKHU KBapaTHBIIl KOPCHB)

121

[ToBTOpeHue n 06o0IIEeHNE.
Anrebpanueckue BbIPAKEHHS
(mpeobpazoBaHue anreOpanyecKux
BBIPAYKCHUH, COJIepIKaIINX
apudmeTnyecKkuil KBaJIpaTHbIN KOPEHb)

122

[ToBTOpenue u o6o0IIeHNE.
AnreOpanuecKue BhIPAKCHHS
(mpeobpazoBaHue LEBIX U IPOOHO-
paIMOHAILHBIX BBIPAKCHUH )

123

[ToBTOpenue u o6o0IIeHNE.
AnreGpanueckue BbIpaXeHHs
(mpeobpazoBaHue ENBIX U IPOOHO-
paIMOHAIFHBIX BBIPAKCHUH)

124

[ToBTOpenue u 06o0IIeHNE.
Anrebpanyueckue BbIPAKEHHS
(mpeobpazoBaHue IENBIX U APOOHO-
paIMOHAIBLHBIX BBIPAKCHUH )

125

[ToBTOpenue u o6o0IIeHNE.
AlnreOpandecKue BHIPasKeHUS




(mpeobpazoBaHue IEIBIX U IPOOHO-
paIMoHAaIBHBIX BRIPAKESHUH )

126

[ToBTOpeHue u 06001IIEHUE.
AnreOpandecKue BRIpaKeHHUs (Pas3iioKeHNe
MHOTOYJIEHA Ha MHOXHTEJIH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (OPMYJT COKPAIIICHHOTO
YMHOKEHUS)

127

[ToBTOpEeHME U 000OIICHHE.
Anrebpanueckue BeIpaXeHUs (pa3ioKeHHe
MHOTOWIEHA Ha MHOKHUTEIH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (OPMYIT COKPAIICHHOTO
YMHOKEHUS)

128

[ToBTOpEeHHME U 0060OIIICHHE.
AnreGpanueckue BbIpaxeHUs (pa3ioKeHue
MHOTOYJIEHA Ha MHOXXHTEJIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (POPMYIT COKPAILIEHHOTO
YMHOKEHUS)

129

[ToBTOpenue n o0o0IIEHHE.
Anre6panyeckue BbIpaXeHHs
(MoenMpoOBaHKE C TOMOIIBIO (hOopMyIT
peanbHbIX MIPOLIECCOB U SBICHUN)

130

OyHKIMY (TOCTPOCHHUE, CBOMCTBA
M3YUEHHBIX ()YHKITHIA)

131

[ToBTopenue u 06061meHne. OYHKINH
(mocTpoeHue, CBOMCTBA U3YYEHHBIX

yHKImi)

132

[ToBTOopenue u 06061meHne. OYHKIUH
(mocTpoeHue, CBOMCTBA M3YYEHHBIX

yHKILHi)




[ToBTOpenue u 0600mEeHne. OyHKITUN

133 (rpaduueckoe pereHue YpaBHCHH U UX 1
CUCTEM)
[ToBTopenue u 06061meHue. OyHKINH

134 (rpaduueckoe perieHne ypaBHEHUN U UX 1
CHCTEM)

135 HToroBast KOHTpOJIbHAs paboTa 1

136 [ToBTOpenue u 0600IeHNe. DYHKITIH 1
(MozlenmMupoBaHUE PEATbHBIX MPOIIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

Makapsrues FO.H., Munatok H.I'., HemkoB K.W. u apyrue; noa pegakuueit
TensikoBckoro C.A., Anrebpa, 7 kinacc, AKimoHepHoe o011ecTBo «M3narenbeTro
«IIpocselieHue;

Huxonbckuit C.M., IToranmoB M K., Pemerauko H.H. u apyrue, Anrebpa, 7
Kiacc, AxkuronepHoe odiectBo «M3narensctBo «IIpocBenienney;

[Terepcon JI.I'., AraxanoB H.X., IlerpoBuu A.IO., [Tognmunckuii O.K., Porarosa
M.B., Tpymun b.B., Anre6pa (B 2 gactsix), 7 kinace, OO0 «bBMHOM.
Jlaboparopus 3nanuiin; AO «M3narensctBo [IpocBemienne»

Makapsrues FO.H., Munatok H.I'., HemmkoB K.W. u apyrue; nox peaakiuen
TensxoBckoro C.A., Anrebpa, 8 kinace, AKHoHEepHOE 0011ecTBO «M31aTenbCcTBO
«IIpocBemienue»;

Huxonbckuit C.M., [TortannoB M.K., Pemernuko H.H. u apyrue, Anrebpa, 8
Kiacc, AxkuuonepHoe odmectBo «M3narensctBo «IIpocBemienuey;

ITerepcon JI.I'., AraxanoB H.X., ITerpoBuu A.1O., [Tognmunckuit O.K., Porarosa
M.B., Tpymun b.B., Anre6pa (8 2 gactsix), 8 kiacc, OO0 «bMHOM.
Jlabopatopus 3Hanuii»; AO «M3natensctBo [IpocBenienune
Maxkapserues FO.H., Munatok H.I'., HemkoB K.W. u apyrue; nox peaakimen
TensxoBckoro C.A., Anrebpa, 9 knacc, AkimoHepHoe o0111ecTBO «M3marenbeTBo

«IIpocemenue;



Huxonbckuit C.M., [TotanoB M.K., Pemernuko H.H. u apyrue, Anrebpa, 9
Kiacc, AxkuuonepHoe odmectBo «M3narensctBo «IIpocBerienuey;
ITerepcon JI.I'., AraxanoB H.X., ITerpoBuu A.YO., [Togmunckuii O.K., Poratosa

M.B., Tpymun b.B., Anre6pa (B 2 gactsix), 9 kmacc, OO0 «bMMTHOM.

JlaGopartopus 3Hanuii»; AO «M3natensctBo [IpocBenienune

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Anrebpa. Meroauueckue pekoMeHaamnuu. 7 kiacc. - [loranos M.K., IlleBkun
A.B.

Anrebpa. 7 kiacc. Meroguueckue pekomenaanuu - Munmtok H.I'., [llneikoBa
n.c.

Anrebpa. Meroauueckue pekomenaanuu. 8 kiacc. - [loranoB M.K., [lleBkun

A.B.

Aunrebpa. 8 kiacc. Meroguueckue pekomernnanuu - Munatok H.I'., IllnsikoBa
n.c.
Anrebpa. Meroanueckue pekomeHaanuu. 7 kiacc. - [loranmo M.K., llleBkun

A.B.

Anrebpa. 7 kinacc. Merogudeckue pekomennanuu - Munarok H.I'., IllnsikoBa

n.C.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

I'opoackon meroguueckuit neHTp r. Mocksa






