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HOACHUTEJBHAASA 3AIINCKA

Anrebpa sBIS€TCS OIHMM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00€CIIEYNBAET U3yUYECHHE APYTUX TUCLUUILINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO s
MPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHOM XU3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOKIACHUU U CYIIHOCTH aJreOpandecKux
a0CcTpakiuii, crocodbe oTpakeHus: MaTEMAaTHUYECKON HAYKOH SIBJICHUN U MPOIECCOB
B TIPUpPOJAEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHHS B HAYYHOM
MO3HAHWUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTaIllid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3yueHue anreOpsl oOecleurMBaeT pa3BUTHE yMEHUS HaOJI0AaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHS W BBIBOJI,
dbopmynupoBath yrBepxkAcHUSI. OCBOEHUE Kypca anredpsl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBITIUNICHUST OOYyYalOIMMUXCs: OHWU HCIOJB3YIOT JCAYKTHBHBIC W
WHIYKTUBHBIE PAcCYKIEHUs, 0000ICHNE U KOHKPETH3AIUIO, a0CTparupoBaHue u
anajoruto. OOydenwe  anreOpe  MOpeAnojaraeT  3HAUYUTENbHBIM  00BEM
CaMOCTOSATENLHON JCATENHHOCTH OOYYaIOIMUXCS, MO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 SABISICTCS peaanu3annueil 1esITeIbHOCTHOTO MPUHITUTIA 00YICHHUS.

B cTpykType mporpaMmMbl yaeOHOTO Kypca «Anredpay it OCHOBHOTO OOIIETO
oOpa30BaHHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOINYECKUE JTHHUU:
«Uucma w BBUHCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas W3 3TUX ColIepKaTelTbHO-METOIUYECKIX
JUHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET H3yUCHHSI Kypca, B3aMMOJICHCTBYS C
ApPYTUMHU €ro JUHUSMUA. B xome w3ydeHus y4eOHOTo Kypca oOydaronumcs
MPUXOIUTCS JIOTUIECKUA PACCYKNIaTh, UCIOIH30BATh TEOPETUKO-MHOKECTBECHHBIN
S3bIK. B CBSI3M C 3THM B mporpaMMy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTUKH, TMPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4eCKOro o0pa3oBaHus U CHOCOOCTBYIOIIUE OBIAJICHUIO 00YUYaIOIIMMUCS
OCHOB  yHHUBEPCAJIBHOTO MareMmarmdeckoro s3bika. CoaepkaTenpbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO YueOHOro Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIA XapaKTep.

Conepxanne nuHUM «UuWcCia W BBIYUCICHHS» CIY)KAT OCHOBOW JIsI
TaTBHEHUIIIET0 M3yYCeHUS] MATEMATHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYESCKIUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
*U3HU. PazBuTHE MOHATUS O YKMCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHAIBLHBIMH W HWPPANHOHATLHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEJICTABICHHH O IEMCTBUTEILHOM YUCIIE. 3aBEPUICHUE OCBOCHUS YUCIOBOW JTUHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conep:xanue IByX anreOpanyeckux JUHUN — « AreOpandecKre BhIPaKECHUS
U «YpaBHEHHS] M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOyHAIOLIUXCS
MaTeMaTUYECKOro arrmapara, HeoOXOAUMOTO MJisd PEIICHUs 3ajad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oO1iero oOpazoBaHusl y4eOHBIM MaTepuan rpynnupyeTcs BOKPYT pallMOHAIbHBIX
BbIpaXEHUU. AJredOpa JIEeMOHCTPUPYET 3HAUYEHUE MATEMATHKU KakK sI3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEJEH, OIMUCAHUS TMPOLECCOB U  SIBJICHUU
peanpHOro Mupa. B 3agaun o0yuenus anredpe BXOIAT TaKxKe JabHEHIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOCHUS Kypca
uHPOpMATUKKU, U  OBJIAJCHUE HABBIKAMU  JIEAYKTUBHBIX  PaCCYXKICHUM.
[IpeoOpazoBanrie CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HAIIEJIEHO Ha MOIyYeHHE
oOyyaromuMucs 3HaHUN 0 (PYHKIHUSIX KaK BaKHEHIIEH mMaTeMaTHUuecKod Mojenu
JUTSl OTIMUCAHUS ¥ UCCIIEI0BAaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUIN B MPUPOJIE U
oOmecTBe. M3yueHne maTepuaina crnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCS YMEHUS
UCIIOJB30BaTh PA3JIUYHBIE BBIPA3UTEIBHBIE CPENICTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIE, CHMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MPECTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIU3AINU U KYJIbTYPBHIL.

CornacHo yudeOHOMYy IlaHy B 7-9 kjaccax wu3ydaeTrcssi y4eOHBId Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eNibl COACPIKAHUS:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHHUS U
HEPABEHCTBA», « DyHKIIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 gaca B Heaento), B 8 kinacce — 102 gaca (3 yaca B Hezien0), B 9 kinacce
— 102 4gaca (3 gaca B HeIEIIO).



COAEPKXAHUE OBYUEHUA
7 KIIACC

Yucia 1 BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECSATUYHBIE, TIEPEXO0Jl OT OJHOM (POpPMBI 3aMUCH
npoOeit k apyroil. IloHaTwe palnMOHaNbHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YHOOPSIAOUMBAHUE  pAlMOHAJBHBIX  uucel. Apudmernyeckue ACHUCTBHUS C
palMoOHAIBbHBIMU YHCIIaMU. PenieHne 3aay U3 peaibHOM NPAaKTUKW HA 4acTH, Ha
TpooOwu.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJIEM: OMpEAeNIeHHe, MpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OMpEAENICHUs, 3aMuch OonbIKX yucen. [IponeHTsl, 3anuch
MPOIIEHTOB B BUJE APOOU U IpoOU B BHJE MPOLEHTOB. Tpu OCHOBHBIEC 3aJja4u Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JI0KEHUE Ha  MHOXKHUTEIN
HATYpaJIbHBIX YHCEN.

PeanbHbie  3aBUCMMOCTHM, B TOM 4ucle TmpsMas W oOparHas
MPOMOPUHUOHAIBHOCTH.

AnredOpanvecKue BbIPaKEeHUS

[IepemeHHbBIE, UUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3HAYEHHUS NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BHUJIE
dbopmyibl. Beruucnenus no ¢popmynam. [IpeobpazoBanre OyKBEHHBIX BhIpaKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHMS, IMpaBWia NpeoOpa3oBaHUS CyMM H
MPOU3BEACHUM, TpaBUJia PACKPHITUS CKOOOK M IPUBEICHUS TOI00OHBIX ClIaraeMbIX.

CBolCTBa CTENIEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpnHouneHsl 1 MHOTOWIEHbI. CTenenb MHOTO4YIeHA. CIIO)KEHUE, BRIUNTAHUE,
YMHOKEHNE MHOTOUYJIEHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI
Y KBaJIpat pa3HocTu. Popmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUJICHOB Ha
MHOKUTENU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUs, IMpaBWiia MpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeilHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH IJIMHEHHOIO
YPaBHEHMS, PELIEHUE JINHEMHBIX YpaBHEHUN. COCTABICHHE YPABHEHNUN 110 YCIOBUIO
3agauu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILbIO YPaBHEHHUI.

JIuneliHoe ypaBHEHHE C IByMsl IEpeMEHHbIMU U ero rpaduk. Cucrtema aByx
JIMHEMHBIX yPaBHEHUW C JBYMS INEPEMEHHBIMU. PemieHwe CHCTEM YpaBHEHHU
criocoOoM moAcTaHOBKU. [IprMepsl perieHus: TEKCTOBBIX 33/1a4 C MOMOIIbIO CUCTEM
YpaBHEHUM.

DyHKUNH



Koopnnnara Toukn Ha npsiMoi. YucnoBbele NpoOMeEXYTKH. PaccTosHue mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opaAnHaTa
TOYKU Ha KOOPAUHATHOM mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (GOPMYJIaMH.
Urtenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'paduk hpyHkimu.
CaoiictBa (yukiuit. Jluneitnas ¢yuknus, e€ rpadux. I'padux dynkiuu y = [x|.
I'paduueckoe penieHre TMHEMHBIX YPABHEHUN U CUCTEM JTUHEUHBIX YPaBHEHUM.

8 KUIACC

Yucia v BBIYUCTIEHUSA

KBampatubiii kopenb u3 uyucna. [lonsatne 00 uUpPpalMOHAIBLHOM YHUCIE.
JlecaTuuHble TPUOIMIKEHUST UPPALIMOHANIBHBIX uKcen. CBONCTBA apu(METHIECKUX
KBaJpaTHBIX KOPHEN U X MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIYUCIICHUSIM. J|€HCTBUTEBHBIC YUCIIA.

Crenensb ¢ 1eJIbIM TTOKa3aTesieM U €€ cBoicTBa. CTaHaapTHAs 3alUCh YUCIIA.

AnreOpandeckre BRIpaKCHUSAJITeOpandecKkue BbIPaKeHu sl

KBanparnsiil TpEXUlieH, pa3ioKeHUEe KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanveckod ApoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JIEHHE aireOpanueckux ApoOei.
PannonanbHbie BRIpAXKEHUS U UX TIpeoOpa3oBaHue.

VYpaBHEeHUs U HEpABEHCTBAY paBHEHMS U HEPaBEHCTBA

KBanpaTtHoe ypaBHeHue, (hopMyia KOpHEHN KBaJApaTHOTO ypaBHeHUs1. Teopema
Buera. Pemienue ypaBHEHMH, CBOJAIIUXCA K JIMHEHHBIM U KBaJPATHBIM.
[IpocTeiitue 1poOHO-palMOHaTbHbBIE YPaBHEHUS.

I'paduueckas uHTEepHpeTanysi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CHUCTEM
JUHEUHBIX ypaBHEHUM C JAByMs TepeMeHHbIMHU. [IpuMepnl pelieHus cucrem
HEJTMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandyecKuM CIIoCoOOOM.

YuclioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCUIBHOCT, HEpaBeHCTB. JIMHEITHbIE HEpaBEHCTBA C OJHON MEPEMEHHOM.
CucreMbl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

OyHKIMNPYHKIHA

[Tonsarue pynkuun. O61IaCTh ONpEIeTCHNUS] U MHOXKECTBO 3HAUCHUN (yHKIIUH.
CrniocoObl 3a1aHns (PyHKIUH.

I'paduk dynkuuu. Ytenune cBoicTB ¢GyHKIuU 1o e€ rpaduxy. IIpumeps
rpaduKoB GYHKIUH, OTPAXKAIOIIUX pealibHbIE MPOIECCHI.



@DYHKIUY, OIMHUCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO MPOIOPIHMOHAILHEIC
3aBHCHMOCTH, uX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE yPaBHEHUN U CUCTEM YPABHECHUM.

9 KUJIACC

Yucia 1 BIYMCJICHUSA

PanmonanbHbie yncia, UPpallMOHAIBHBIE YUCIA, KOHEYHbIE U O€CKOHEYHBIE
JecATUYHbIEe ApoOu. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHUCIIA
Kak OECKOHEUHBIE JECATUYHBIC JpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEHCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN IIPSAMOU.

CpaBHeHUE JEUCTBUTENBbHBIX 4YHCEN, apumeThyeckue JeUcTBUsS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO0 MHUpPa, JIUTEIBHOCTh IPOIECCOB B
OKPYXaroIIEM MUPE.

[MpubnmxEnHOE 3HaUCHHE BEIMYUHBI, TOYHOCTH NpubIkenus. OKpyTieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneliHOe ypaBHEHME. Penienne ypaBHeHHM, CBOASIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIINXCS K KBaJIPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbE W YETBEPTOM
CTEIICHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3ajad
anreOpandeckKuM METOOM.

VYpaBHeHue ¢ AByMsI MEPEMEHHBIMU U €ro rpaduk. PemieHue cucteM IBYX
JIMHENHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH. PellIeHne CUCTEM JIByX YPaBHECHUH,
OIHO U3 KOTOPBIX JHHEHHOEe, a Japyroe — BTopoi cremneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandyecKuM CIIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nUHENHBIX HEPABEHCTB C OJAHOM IepeMeHHOoW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckas wuHTEpnperanisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JAByMs
MIEPEMEHHBIMM.

OyHKIMNPYHKIHA

KBagpatuunas ¢yskuusa, e€ rpaduk u cpoiictBa. [lapabona, KOOpAuHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPUHU MapalOIbl.

I'paduku bynknuii: y =kx, y=kx+b,y=k/x,y=x3,y = VX, y = x|, 1 ux
CBONCTBA.



UucnoBble  mociienoBaTeNIbHOCTUYHMCI0BBIE  MOC/JIEI0BATEIBHOCTH W
Nporpeccuu

[ToHsiTHE 4YHCIIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IMOCIEI0BATEIbHOCTH
peKkyppeHTHOM (hopMyIoii u popMyioil #-ro useHa.

Apudmerrnueckass U reoMmetrpuueckass mporpeccur. PopMmylibl n-ro 4ieHa
apu(pMEeTHIECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI TIEPBBIX 7 YJICHOB.

N3o0OpaxkeHne uineHOB apuMETHUYECKOM M TeOMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHENHBIA U 3KCIOHEHUHAIbHBIA POCT.
CI105KHbBIE€ POLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHMS MPOTpaMMbl y4eOHOro Kypca
«Anre0pay» XapakTepu3ylOTCs:

1) naTproTHyYecKkoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTE€MaTHKH, IIEHHOCTHBIM  OTHOIIEHHMEM K JOCTHIXKEHHSM  POCCHUHCKHX
MaTE€MaTHKOB M POCCHMCKOM MaTeMaTHYeCKON IIKOJbI, K HCIIOJb30BAHUIO 3THX
JOCTHKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:xJaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEH TpakJIaHMHA U peaiu3alf ero
MpaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHUU NPAKTHUUYECKUX 3aj]ay
MaTEeMaTHYECKOM HAIPaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH MaTEeMaTHYE€CKOTO
o0pa3oBaHUs Ha MNPOTSHKEHUU BCEW JKU3HU U1 YCHEUIHON MpodecCUOHaNbHOU
NEATeNIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U 0OIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY H©  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyXIEHUU, YMEHHUIO BUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIMel B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeICTaBACHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa, IPUPOIBI U
oOllecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYeCKOU
NEATEIBHOCTH, 3TAlOB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOW KyJIbTypOW Kak CpeiCTBOM
MO3HAHUS MHpaA, OBJAJCHHEM MPOCTEHITMMH HaBBIKAMH HCCIEI0BATEIIHCKOM
NeATEIbHOCTH,



6) ¢usuveckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAaroNmoJyYns:

TOTOBHOCTBHIO MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a KM3HU  (30pOBOE  MUTAHWUE,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA pe(hIIEKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro K€ MpaBa APYroro 4eJI0BEKa;

7) 3K0J10THYECKOe BOCITUTAHUE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUM JIJIs1 pelIeHus 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaIOIIEH Cpejibl, IIIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
MX BO3MOXKHBIX MOCJIEICTBUH JIJIsi OKPYKAIOMIEH Cpejibl, OCO3HAHUEM TJI00aTBLHOTO
XapakTepa FKOJOTHUYECKUX MPOOJIeM U IMyTel UX pelieHus;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHSAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTUX IO/, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(dhopMyIHpOBAThH UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH M OLEHUBATH PUCKU U
MOCJHEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH

Bba3oBble Joruueckue aeiicTBUA:

e BBISBIATH U XapaKTePU30BaTh CYHIECTBEHHbIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, MOHATHI, OTHOIICHUN MEXIy MOHATUSIMHU, (POPMYITUPOBATH
ONpeNeNieHUs]  MOHSITUM, YCTAaHABIMBATh CYIIECTBEHHBIH  IPU3HAK
KJaccupuKaluu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MNPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHBIE U OTpHUIIATENIbHBbIC, €IWHUYHBIC, YAaCTHbIE U OOIIHeE,
YCJIOBHBIE;



BBIABJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSIX,
npejuiaratb KpUTEPUH 7Sl BBISIBIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;
JenaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
pazOuparh J0Ka3aTEeIbCTBA MATEMATUUECKUX YTBEPKJICHUM (MIpsSMbIEe U OT
MPOTUBHOI0), MPOBOJIUTh CAMOCTOSATENILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTreMaTU4ecKuX (PaKToB, BHICTpAUBATh AapPTryMEHTAINIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BBIOMpaTh CMOCOO pelieHusi y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BHIOMpPATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie uccien0Bare/IbCKUue I[eﬁCTBHﬂI

HCIIOJB30BaTh BOIMPOCHI KaK HCCIIEIOBATENILCKUM MHCTPYMEHT MO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHe, MpodieMy,
CaMOCTOSITENIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (GOpPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH MO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHYy HECIOKHBIN
AKCIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTU4YECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOO0I;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
MPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBIABJISITh HEJIOCTATOYHOCTh M H30BITOYHOCTH HHQOpMAIUU, ITaHHBIX,
HEOOXOJIUMBIX JJIsl PEIICHUS 3a/1auu;

BBIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
MH(QOPMAIIUIO PA3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS;

BbIOMpaTh GopMy TpeAcTaBlIeHUs HHPOPMAIMU U WUIIOCTPUPOBATH
peliaeMble 3a/laud CXeMaMH, JuarpaMMamu, HHOW rpadukod U ux
KOMOWHAIIUSAMU;

OIICHUBATh HAJEKHOCTh HMHQPOpPMAIIUU 1O KPUTEPUSIM, TPEAIOKEHHBIM
y4uTeneM Uiu cHOpMYyIHUPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

BOCIIpUHUMATL U Q)OpMYHHpOBaTB CYXXACHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCIsAMHU O6I]_[€HI/I$I, sSICHO, TOYHO, 'PAaMOTHO BbIpA’KaTb CBOXO TOUYKY 3PCHUS



B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy pEIICHUs
3a/1a4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3YIbTaT;

B XO0JIe 00CY>KJIeHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
po0JieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE Ha TTIOUCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXKIEHUSI C CYXICHUSMH JIPYTHX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3jiudyue U CXOJACTBO IMO3UIUH, B
KOpPpEKTHOU Popme GOopMyIUpPOBATh pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
HCCIIeTIOBAaHUs, TPOEKTA, CAMOCTOSITEILHO BEIOUPATh POpMAT BBICTYIUICHUS
C y4€TOM 3ajia4 Npe3eHTALNN U OCOOCHHOCTEN ayIUTOPUH;

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHOU
paboTHI NPU PEIICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/ay;

MPUHUMATH 1[EJIh COBMECTHOU JESATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pacmpeaeisaTh BHABI pPadOT, I0roBapuUBaATHCH,
00CyKIaTh MPOIIeCC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpynmoBbix ¢opmax pabotel (oOcyxaeHus, OOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMbI U APYTHUE), BBIMOJIHITH CBOIO YACTh Pa0OThHI
U KOOPJUHUPOBATH CBOM JIEUCTBUSA C JPYTMMHU YJIEHAMH KOMAaHJIbI,
OIICHMBATh KAa4ECTBO CBOETO BKJIAaJa B OOLIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM PEIICHHS 3aadyu (U €ro
4acTh), BBIOUpATh CIOCOO pPEIICHUs ¢ YYETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BApUAHTHI PEUICHUN ¢ YUYETOM HOBOM MH(OpMALIIH.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

BJIAJETh CITIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
peleHns MaTeEMaTHIECKOM 3a/1aun;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBHE PE3YyJIbTATA NESITEIBHOCTH TOCTABICHHON LIENIN U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHKEHHUS IEIIH,
HaXOJIUTh OIHOKY, AaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K xoHmy oOydenuss B 7 kJjacce oOydYarolluiicsi MOJYYUT CIEAYIOIIHE
MpEMETHBIE PE3YIbTATHI:

Yucia v BBIYUCTIEHUSA

BrinonuaTh, coueras yCTHbIE U MHUCHbMEHHbBIE MNPUEMBI, apu(DMETUUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIAMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAXKEHUMN, MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAECPIKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIE JPOOHU.

[lepexoauts OoT oaHOM (OPMBI 3alKUCH YUCEN K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNIOPSAIOYUBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUHN, OIIEHKY 3HAYCHUI
YUCJIOBBIX BbIpaXK€HUU. BBIMONHATE ACHCTBHUS CO CTENEHSMH C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpuMeHsTh IPU3HAKK IETUMOCTH, PA3JIOAKEHUE HA MHOKHUTEIHN HATYpPalIbHBIX
quces.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4d, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIICHHs 3a7ad ¢ y4€TOM OTPAHMYEHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AnredOpanvecKue BbIPaKeHHUS

Hcnonb3oBaTh anredbpanyeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS YUeOHOIr0 MaTepHania.

HaxoauTte 3HaueHus OYyKBEHHBIX BBIpAKEHUW NPU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1EI0T0 BEIPAXKEHUS B MHOTOWIEH NPUBEIECHUEM
MOAOOHBIX CJIaraeMbIX, PaCKpbITUEM CKOOOK.

BrIMonHAT yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIeHa Ha
MHOTOYJIEH, TPUMEHSThH (DOPMYJIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyniecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIH C IOMOUIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTENS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUS
(hopMyJ1 COKpAIIEHHOTO YMHOXKEHUSI.

[IpumensaTh nMpeoOpa3oBaHUsi MHOTOWICHOB JUIsl PEIIECHUS PA3IUYHBIX 33724
13 MaTEMAaTHUKH, CMEKHBIX TPEAMETOB, U3 PEeaIbHOU MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYpAIbHBIMHU IOKA3aTEIsIMHU IS
npeoOpa3oBaHMs BEIPAKCHUH.

YpaBHeHUA U HEPABEHCTBA



Pemiaty nuHEHbIE ypaBHEHUSI C OJIHOM IMEPEMEHHOU, MpUMEHss MNpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUIbHOMY eMmy. [IpoBepsTs, ABisieTCs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METOABI MPU PEIICHUU JIUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TonOGupate npuMepsbl Map YKHCEN, SBISIOMUXCA PEIHICHUEM JUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAUHATHOMN MJIOCKOCTU I'pauK JTMHEHMHOTO YpaBHEHUS C JBYMS
MePEMEHHBIMU, MOJIb3YSICh IPadUKOM, IPUBOAUTH TPUMEPHI PEILICHUS YPAaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpaguyecku.

CocraBnsaTh W peniaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHI MO YCIOBUIO 3aJ]a4, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1aud MOJYyYEHHBIN pe3ylbTar.

DyHKUNH

N3o0paxkath Ha KOOPAUHATHOUN MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIE TPOMEXKYTKHU Ha
anreOpanyeckoM s3bIKe.

OTMeuaTh B KOOPJMHATHOM IMJIOCKOCTH TOYKU IO 3aJIaHHBIM KOOpJUHATaM,
cTpouth rpaduku TuHEMHBIX QyHkuid. CTpouts rpaduk pyHkuuu y = [X|.

OnuceiBaTh € NOMOIIBI (YHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsS, PACCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHune GyHKIMU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® MpeACTaBICHUS U aHaIU3a WHQOpMaIuW,
U3BJIEKATh U UHTEPIPETUPOBATH HHGOPMAIIKIO U3 IPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K koHiy oOyueHus B 8 kjacce oOydaroUIMiics MOJYYUT CIEIYIOLIUE
MpEMETHBIE PE3YIbTATHI:

Yucia v BBIYMCTIEHUSA

Hcnonb30BaTh HaualbHbIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIbHBIX
Yyuces IJ1 CPAaBHEHUS, OKPYTJICHHS] U BBIUUCICHUH, H300pakaTh NEUCTBUTEIbHbBIC
Yyyciia TOYKaMH Ha KOOPAUHATHOM MPSAMO.

[IpuMensTy TNOHSTHE apU(DMETHUYECKOTO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHU, UCIOJb3Yys MPU HEOOXOJAMMOCTH KaJbKYJSITOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3anucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u crenenei uncna 10.



AnaredOpanvecKue BbIPaKeHUS

[IpuMeHsAT, TMOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBIMOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIUX CTENEHH C LIEJbIM MOKa3aTeeM.

BrINonHATH TOXKIECTBEHHBIE MPe0Opa30BaHus pallMOHATBHBIX BRIPAKEHUI Ha
OCHOBE IpaBWJI JEHCTBUI HAJl MHOTOUYJIEHAMHU U alireOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaIpaTHBIM TPEXUWIEH HA MHOKUTEIIH.

[IpuMensTh peoOpa3oBaHus BRIPAKEHUM ISl pEIICHUS Pa3IUYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUA U HEPABEHCTBA

Pemiath nuHeHBbIE, KBaJpaTHbIE ypaBHEHUSI W PallMOHAJIbLHBIC YpPaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IByMs IEPEMEHHBIMHU.

IIpoBOAUTE MpPOCTENIINE UCCIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHHN (yCTaHABINBATh, UMEET
7Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauth OT cioBecHOM (OPMYITUPOBKM 3aauu K €& anreOpanyueckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBbl ypaBHEHHU,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4y MOJIYYEHHBIN PE3ybTar.

[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB /JISI CPABHEHUS, OLIEHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpauecKyIo
WJUTIOCTPALIUIO0 MHOXECTBA PEILICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUNH

[ToHumaTh ¥ HUCHOJB30BaTh (PYHKIIMOHAIBHBIE MOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUYECHUSsI), ONPENEATh 3HAUeHUE (PYHKIUHU IO 3HAYCHUIO
apryMeHTa, OnpeessaTh CBoMcTBa PyHKIUU 110 €€ rpaduKy.

CrtpouTth rpaduku 31eMeHTapHbIX PYHKIHUN BUIA:

y=k/x,y=x2, y=x3,y =|x|, ¥ = VX, OIIUCHIBATH CBOMACTBA YHCIOBOH PYHKIIHH
o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIEAYIOIIHE
MpEeMETHbBIE PE3YIbTATHI:

Yucia v BBIYUCTIEHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAlIMOHAJIBHBIE U UPPALlMOHATILHBIC YUCIIA.

Brinonuats apudmetnyeckue NelcTBUS C pallMOHATIbHBIMY YUCIIAMU, COUETAast
YCTHBIE U MHUCHbMEHHbIE MPUEMBI, BBIMOIHATH BBHIYMCICHUS C HUPPALMOHATBHBIMU
YHUCJIaMHU.

HaxoauTe 3HaueHust cTeneHel ¢ NeabIMU MOKa3aTeNIIMU U KOPHEH, BEIYUCIISITh
3HAYEHUSI YUCTIOBBIX BBIPAKECHUIA.

OKpyrisiTh JI€UCTBUTENBHBIE YHCIA, BBIMOJHITh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMN.



YpaBHeHUA U HEPABEHCTBA

Pemiats muHelHbIE U KBAJIpaTHBIC YPaBHEHUS, YPABHEHUS, CBOISIIIINECS K HUM,
npocTeime ApoOHO-pallMOHAIbLHBIE YPABHEHUSL.

Pemiath cucrtembl IBYX JIMHEHMHBIX YpaBHEHUU C ABYMs NEPEMEHHBIMU M
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajaud aareOpanyecKMM CHOoCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIByX YPaBHEHH C IBYyMS TIEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpapUUECKUX MPEJCTaBICHHN (yCTaHABINBATh, UMEET
7Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpAaTHbIE HEPABEHCTBA, HM300paKaTh
pelieHrne HEPaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YUCIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loKa3piBaTh CXeMaTHYECKH

PACIIONOKEHUE Ha KOOPJIMHATHOM MIIOCKOCTU rpadukoB GYyHKIUN BUaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y =x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHI
K03(pdULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIUH.

CrpoutTh U HU300pakaTh CXeMaTUUECKU TpaduKd KBaAPATHUUHBIX (PYHKIIHM,
OMUCHIBATh CBOMCTBA KBAJPaTUUHBIX (PYHKIIUI 1O UX Tpadukam.

Pacno3naBaTh KBaJpaTUyHYyIO0 (YHKIHIO MO (opmyJie, MPUBOAUTH IPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peabHOM KU3HU, PUZUKU, TEOMETPUHU.

YucJioBbIE OC/IE10BATEIHLHOCTH U MIPOrPeccun

Pacno3naBaTh apupMeTUUECKYI0 U TEOMETPUUYECKYIO MPOTPECCUU MPU PAZHBIX
crnoco0ax 3agaHusl.

BrIMOnHATH BBIUKCICHHUS C HKCIOJAb30BaHHEM (QopMyn n-ro uieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxkath ujieHbl TMOCJIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemiats 3agaum, CBsI3aHHBIE C YUCJIOBBIMHU TIOCJIEIOBATEIHHOCTSIMU, B TOM
YyuCie 3aJja4u U3 peajbHOM XKU3HU (C UCMOJIB30BaHUEM KalbKYJSATOPa, HUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnnuyectBo 1yacos
HanmeHoBaHMe pa3je/ioB U TeM

Ne i/m Kontpouabnbsie IIpakrne
NMPOrpaMMbl Bcero
padoThI padoThI
Uucina u Beryncienys. Panmonansusie 75 1
qucia
2 Anrebpanyeckue BHIPAKCHHS 27 1
3 YpaBHEHHUs U HEPABEHCTBA 20 1
4 Koopaunats! u rpadpuku. OyHKIMN 24 1
5 [ToBTOpeHME U 0600IICHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



8 KIIACC

Ne n/n

10

HanmeHoBaHMe pa3ie/ioB U TeM
NporpamMMel

UYucna u Beruncienus. KBagparHeie KOpHU

Yucna u BeraucieHus. CTeneHs ¢ OCJIbIM
IIOKa3aTcJIEM

AnrebpanyuecKue BHIPAKECHHUS.
KBanpaTHslii TpéxuneH

AnrebpanuecKue BHIPAKECHHUS.
Anrebpanueckas 1poob

VYpaBHeHust u HepaBeHcTBa. KBagpaTHbie
YpaBHEHUs

VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa
@yHkuuu. OCHOBHbBIE IOHATHUS
@yukiun. Yucnossie GyHKINN

[ToBTOpenue n 0600IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Bcero

15

15

13

12

102

KoaunuyecTBO 4acoB

KonTpoJibHbIe
padoThI

IIpakTun
padoThI



9 KIIACC

Ne n/n

HanmeHoBaHMe pa3e/ioB U TeM
NporpamMMel

Yucna u BeiuncieHus. JledcTBUTEbLHbBIC
yuclia

YpaBHEHHUs U HEPABEHCTBA. Y PABHEHMUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus: ¥ HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
OyHKIUU

YucaoBbie IOCICI0BATCIIBHOCTHU

[ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KonTpoJsbHbIe
padoThI

IIpakTu-
padoThI






IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Neo
/ Tema ypoka
n/n

1 [ToHsATHE palMOHATFHOTO YHCIIA

) Apudmernueckne AeHCTBHS C
panroHaIbHBIMHU YHCIAMH

3 Apudmernueckne AeUCTBHS C
palroHaIBLHBIMHU YHCIAMH

4 Apudmernueckne IeUCTBUS C
panroHaIBHBIMHU YHCIAMH

5 Apudmernueckne IeUCTBUS C
paloHaIBHBIMHU YHCIAMH

6 Apudmernueckne IeHCTBUS C
palroHaIBLHBIMHU YHCIAMH

7 CpaBHeHue, ynops10uMBaHUe
palMOHATIBHBIX YHCENT

g CpaBHeHue, ynops10uMBaHUe
palMOHAIBHBIX YHCENT

9 CpaBHeHue, ynops10uMBaHUe
palMOHATIBHBIX YHCENT

10 CreneHs ¢ HaTypaJIbHBIM
rokasaresem

1 CreneHs ¢ HaTypaJbHBIM

IIOKa3aTcjIcM

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

Aa
n3)y



12

13

14

15

16

17

18

19

20

21

22

23

CreneHs ¢ HaTypaJbHBIM
rokasaresem

CreneHs ¢ HaTypaJbHBIM
rokasaresuem

CreneHs ¢ HaTypaJbHBIM
rokasaresuem

Pemenne oCHOBHBIX 3a/1a4 HA
IpoOH, IPOIIEHTHI U3 PeAbHOM
MIPAKTUKU

Pernrenrie ocCHOBHBIX 3a7a4 Ha
JIpoOH, IPOIIEHTHI U3 PeabHOM
MIPAKTUKU

Pemienne ocCHOBHBIX 3a/1a4 HA
IpoOH, IPOIIEHTHI U3 PeAbHOM
MIPAKTUKU

Pemienue ocHOBHBIX 3a/1a4 HA
IpoOH, IPOIIEHTHI U3 PEAbHOM
MIPAKTUKU

[Tpu3HaKK JeTUMOCTH, Pa3JI0KEHUSI
Ha MHO>KUTEJIM HaTypPaJIbHBIX YHCEIl
[Tpu3HaKK JeTUMOCTH, Pa3JI0KEHUSI
Ha MHO>KUTEJIM HaTypPaJIbHBIX YHCEIl
Peanbuble 3aBucumoctu. IIpsamas u
oOpaTHast MPONOPIIHOHATIEHOCTH
Peanbuble 3aBucumoctu. IIpsamas u
oOpaTHast MPONOPIIHOHATIEHOCTH
Peanbuble 3aBucumoctu. IIpsamas u
oOpaTHast MPONOPIIHOHATIEHOCTH



24

25

26

27
28

29

30

31

32

33

34

35

36

Peanbuble 3aBucumoctu. IIpsamas u
oOpaTHast MPONOPIIHOHATIEHOCTH

Konrponsnas padora no Teme
"PanunoHanbpHbIe ynciia'

ByKBeHHBIE BBIpAKEHUS

®opMyiibl

®opMyiibl

IlepemeHnHsble. JlommycTUMBIE
3HAYEHUS IEPEMEHHBIX

[IpeobpazoBanre OYKBEHHBIX
BBIPKCHUH, PACKPHITHE CKOOOK U
MIPHUBEICHNE TTOJOOHBIX CIaraeMbIX

[IpeobpazoBanue OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
MPHUBEICHNE TTOJOOHBIX CIaraeMbIX

[IpeobpazoBanre OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
IMPUBCACHUC HOI[O6HBIX cJ1aracMhbIix
[IpeobpazoBanre OYKBEHHBIX
BBIPAKCHUH, PACKPHITHE CKOOOK U
MMPUBCACHUC HOI[O6HBIX cJ1aracMbIx
CBolicTBa CTENIEHU C HATYpaJIbHBIM
nokasaresem

CBolicTBa CTENIEHU C HATYpaJIbHBIM
nokasaresem

CBolicTBa CTENIEHU C HATYpaJIbHBIM
nokazaresem



37

38

39

40

41

42

43

44

45

46

47

48

49

50

MHoro4ieHbI

MHoro4ieHbI

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

@opMyIIbl COKpaALIEHHOTO
YMHOKECHUS

DopMyJIbl COKPAILIEHHOTO
YMHOKECHUS

@opMyIIbl COKpALIEHHOTO
YMHOKECHUS

DopMyJIbl COKPAILIEHHOTO
YMHOKECHUS

@opMyIIbl COKpALIEHHOTO
YMHOKECHUS

Paznoxxenne MHOTOYJICGHOB Ha
MHOKHUTEITH

Paznoxxenne MHOTOYJICGHOB Ha
MHOKHUTEITH

Paznoxxenne MHOTOYJICGHOB Ha
MHOKHUTEITH



51

52

53

54

55

56

57

58

59

60

61

62

PaziokeHne MHOTOYJIEHOB Ha
MHOXUTEIN

Konrponsnas padora no Teme
"Anrebpanyeckue BbIpaxkeHus"

YpaBHeHue, paBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWIIBHOCTh YPaBHEHUH

JIuneliHOE ypaBHEHHE C OHOU
IIEPEMEHHOM, peLIEHUE JIMHEHHBIX
YpaBHEHUU

JIuneliHOE ypaBHEHHE C OHOU
IIEPEMEHHOM, peLIEHUE JIMHEHHBIX
YpaBHEHUU

JIuneliHOE ypaBHEHME C OHOU
IIEPEMEHHOM, peLIEHUE JIMHEHHBIX
YpaBHEHUU

Pemenue 3ama4 ¢ moMoIIbIo
YpaBHEHUU

Pemenue 3ana4 ¢ moMoIIbIo
YpaBHEHUU

Pemenune 3ama4 ¢ moMoIIbI0
YpaBHEHUU

Pemenue 3ama4 ¢ moMoIIbIo
YpaBHEHUU

JIuneliHOEe ypaBHEHUE C IByMs
NEPEMEHHBIMH U €T0 rpaduk

JIuneliHOEe ypaBHEHME C IByMs
MEPEMEHHBIMH U €T0 rpaduk



63

64

65

66

67

68

69

70
71

72

73

74

75

76

71

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMU

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMU

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemrenue cucreM ypaBHeHUN
Pemenue cucreM ypaBHeHUN

Pemenue cucreM ypaBHeHUN

Pemrenue cucreM ypaBHeHUN
Pemrenue cucreM ypaBHeHUN

Konrponsnas padora no Teme
"JIuneiiHble ypaBHEHUS"

Koopaunara Touku Ha npsiMoit

YucoBble IPOMEKYTKH

UucoBble IPOMEKYTKH

PaccrosiHne Mex 1y 1ByMs TOYKaMHU
KOOPJHMHATHOU IIPSMOM

PaccrosiHne Mexy 1ByMsl TOYKaMHU
KOOPJAMHATHOU IIPSIMOM



78

79

80

81

82

83

84

85

86

87

88

89

90

91

IIpssMoyronbpHas cucreMa
KOOPAMHAT Ha IIJIOCKOCTH

IIpssMoyronbpHas cucreMa
KOOPJMHAT Ha TIOCKOCTH
[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

Yrenue rpauKoB pearbHbIX

3aBUCUMOCTEN

Yrenue rpauKoB pearbHbIX
3aBUCUMOCTEN

[Tonarue GpyHKIUN
I'paduk Qynkmmm

CaoiicTBa pyHKIMH
CaoiicTBa GpyHKIMH
Jluneiinas GyHKIUSA

Jluneiinas GyHKIUSA

[TocTpoenue rpaduka TUHEHHOM
byHKIIN



92

93
94

95

96

97

98

99

100

101

[TocTpoenue rpaduka TUHEHHOM
byHKIIN

I'paduk pynkumu y =[x|

I'paduk pynkumu y =[x|
Konrponsnas padora no Teme
"KoopauHats! 1 rpaduky.
@yukiun" / Beepoccuiickas
mpoBepoyHas pabora

HToroBast KOHTpOJIbHAs paboTa /
Bcepoccuiickas npoBepodHas
pabora

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOZOB Kypca 7 Kjacca,
0000111eHIe 3HaHUI

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOZOB Kypca 7 Kjacca,
0000111eHIe 3HaHUI

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOZOB Kypca 7 Kjacca,
0000111eHIe 3HaHUI

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOZOB Kypca 7 Kjacca,
0000111eHIe 3HaHUI

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOZOB Kypca 7 Kjacca,
0000111eHre 3HaHUI



[ToBTOpEHNE OCHOBHBIX MOHATUHN U
102 METOZOB Kypca 7 Kjacca, 1
0000111eHNe 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



8 KIIACC

Ne
n/n

10

11

Tema ypoka

KBanpaTHblil KOpEHb U3 YKCIIa

[TonsTHe 06 MppanMoOHaTLHOM
qucie

JlecaTUUHbIE TPUOIMKECHUS
UPPALMOHAIIBHBIX YUCET

JlecaTUUHbIE TPUOIMKECHUS
UPPALMOHAIIBHBIX YUCET

JleficTBUTENIbHEIC YHCIIa

CpaBHeHHE 1€UCTBUTEIBHBIX
qucen

CpaBHeHHE IEUCTBUTEIBHBIX
qucen

Apudmernueckuil KBaJpaTHBIN
KOpEHb

VYpaBHeHue BUa X* = a

CBoiicTBa apupMeTHIECKUX
KBaJPaTHBIX KOPHEU

CBoiicTBa apupMeTHUECKUX
KBaJPaTHBIX KOPHEU

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

Aa
n3)y



12

13

14

15

16

17

18

19

20

21

[Tpeobpa3oBaHUe YHCITOBBIX
BBIPAYKEHU, COJIEPKAILNX
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCITOBBIX
BBIPAYKEHU, COIEPKAILNX
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCITOBBIX
BBIPAYKEHU, COJIEPKAILNX
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHue YHCIOBBIX
BBIPAYKEHU, COIEPKAILNX
KBaJpaTHbIE KOPHU

Crerens ¢ O EJIbIM ITOKA3aTCIIEM

CranpapTHas 3aMuch YMCa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AIEMEHTAPHBIX YACTHI JI0
KOCMHYECKHX 00BEKTOB),
JUTUTEIIbHOCTh MTPOLIECCOB B
OKpYKaroIIeM MUpe

CBoiicTBa CTENEHH C IIETBIM
[oKa3arejieM

CBoiicTBa CTENEHH C IIETBIM
oKas3arejieM

CBoiicTBa CTENEHH C IIETBIM
oKa3arejieM

CBoiicTBa CTENEHH C IIETBIM
oKa3arejieM



22

23
24

25

26

27

28

29

30

31

32

33

34

CBoiicTBa CTENEHH C IIETBIM
oKa3arejieM

KBanpaTHslii TpéxuiieH
KBanpaTHslii TpéxunieH

Pasnoxenue kBaapaTHOTrO
TpEXUWIEHA HA MHOKUTEIIN

Pasnoxenue kBaapaTHOTrO
TpEXUIEHAa HA MHOKUTEIIH

Konrponsnas pabora o Temam
"KBanpaTtHsle kopHU. CTeneHu.
KBanpathslii Tpexusnen"

Anrebpanueckas 1poob

JlonycTuMeble 3HaUeHUS
MEPEMEHHBIX, BXOAALINX B
anreOpandecKre BEIpaKEHUS

JlonycTuMmble 3HaUEHUS
NEPEMEHHBIX, BXOAALINX B
anreOpandecKre BEIpaKeHUs

OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

Coxparienue npobei
Coxparienue npobei

Coxparienue npobeit



35

36

37

38

39

40

41

42

43

44

CnoxxcHue, BEIYUTAHUC,
YMHOKEHUE U JICIICHNE
anreOpandyeckux aApooeit
CnoxxcHue, BEIYUTAHUC,
YMHOKEHUE U JICIICHNE
anreOpandyeckux aApooeit
CnoxxcHue, BEIYUTAHUC,
YMHOKEHUE U JICIICHNE
anreOpandeckux aApooeit

CnoxxcHue, BEIYUTAHUC,
YMHOKCHHUE H JICTICHUEC
anreOpandyecKkux aApooeit
[IpeoOpazoBanue BEIpaXKEHUH,
COZIepIKaIlUX anredpandeckue
apoOu

[IpeoOpazoBanue BEIpaXKEHUH,
COZIepIKaIlUX anredpandecKkue
apoOu

[IpeoOpazoBanue BEIpAXKEHUH,
COZIepIKaIUX anredpandeckue
apoou

Konrponsnas pabora no Teme
"Anrebpanueckas 1poos"

KBanpaTtHOoe ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHUE



45

46

47

48

49

50

51

52

53

54

55

56

57

58

HenonHoe kBaagpaTHOE ypaBHEHHE

®opMya KOpHEW KBaIpaTHOTO
YpaBHEHUs

®opMya KOpHEW KBaIpaTHOTO
YpaBHEHUs

®opMya KOpHEW KBaIpaTHOIO
YpaBHEHUs

Teopema Buera

Teopema Buera

Pemenue ypaBHeHUH, CBOSAILNUXCA
K KBaJIpaTHbIM

Pemenue ypaBHeHUH, CBOASAILNUXCA
K KBaJIpaTHbIM

[Tpocreiimme apoOHO-
palMoHaIbHbIE YPAaBHEHUS
[Tpocreiimue apoOHO-
palMoHaIbHbIE YPaBHEHUS
Pemienue TekCTOBBIX 3a71a4 €
MOMOIIIbIO KBaIPATHBIX YPaBHEHUHN
Pemenue TekCTOBBIX 3a1a4 C
MOMOIIIbIO KBaIPATHBIX YPaBHEHUHN
Konrponsnas padora no Teme
"KBanpaTtHble ypaBHEeHuUs"

JInneliHOE ypaBHEHUE C ByMs
NEpPEMEHHBIMH, €T0 rpaduk,



59

60

61

62

63

64

65

66

67

IIPUMEPBI PELICHUS YPABHEHU B
LEJIBIX YHUCIIax

JIuneliHOE ypaBHEHUE C IByMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PELIECHUS YPaBHEHUN B
LENBIX YUCIIAX

JIuneliHOEe ypaBHEHME C IByMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PELICHUS YPaBHEHUN B
LENBIX YUCIIAaX

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMU

IIpuMmepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

IIpuMepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

I'paduueckas HHTEpIIpETAIUS
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPAaBHEHUH C
IBYMsI IEpEMEHHBIMU

I'paduueckas HHTEpIIpETAIUS
ypaBHEHHUSI C ABYMS IEPEMEHHBIMU



68

69

70

71

72

73

74

75

76

71

78

79

80

U CUCTEM JIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Permrenue TeKCTOBBIX 3a4a4 C
IIOMOILBIO CUCTEM YPaBHEHUI
Permrenne TeKCTOBBIX 3a4a4 C
[IOMOILBIO CUCTEM YPAaBHEHUI
Permtenune TeKCTOBBIX 3a4a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
UucoBble HEPABEHCTBA U UX
CBOMCTBA

UucoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
JInHeliHbIE HEPABEHCTBA C OJTHOU
[IEPEMEHHOM U UX PEILICHUE
JInHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEILICHUE
JInHeliHbIE HEPABEHCTBA C OJTHOU
[IEPEMEHHOM U UX PEILICHUE
CucremMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
CucremMpl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
CucremMpl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N300pakeHne pereHus
JIMHEHHOTO HEPaBEHCTBA U UX
CUCTEM Ha YMCIIOBOM IIPSIMOM



81

82

83

84

85
86

87

88

89

90

91

92

93

N300pakeHne pereHus
JIMHEIHOI0 HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOM IIPSIMOM

Konrponsnas pabora o Temam
"HepasenctBa. Cructembl
ypaBHEHHH"

[Tonatue GpyHKIUU

OO6nacTp ornpeneneHus 1
MHOYECTBO 3HaUCHUH QyHKIINH

CrniocoOb1 3aanust pyHKIHIA
I'paduk Qysnkmm
CaoiicTBa DyHKINH, UX
oroOpakeHHe Ha rpaduke

UreHue u moCTpoeHue rpaukoB
byHKIMI
[Tpumeps! rpadukoB GyHKINH,

OTpaXaromux pealbHbIC IPOUCCChI

DyHKIUH, ONKCHIBAIOLINE MIPSIMYIO
¥ 00paTHYIO IPOTOPLUOHATIbHbIE
3aBUCUMOCTH, UX IrpauKu

I'unep6ona

['unep6ona

I'paduk pynkuuum y = x?



94

95

96

97

98

99

100

101

OyHkmmu y =x,y =x3, y =YX,y =
|X|; rpaduueckoe pemeHue
YPaBHEHUU U CUCTEM yPABHEHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00o01eHue 3HaHuH /
Bcepoccuiickas npoBepodHas
pabora

HToroBast KOHTpOJIbHAs paboTa /
Bcepoccuiickas npoBepodHas
pabora

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJOB KypcOB 7 U 8 KJIacCOB,
00001IeHe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA



[ToBTOpEHNE OCHOBHBIX MOHSATUH H
102 METOJO0B KypcOB 7 U 8 KJIacCOB, 1
00001IeHe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



9 KIIACC

KoanuecTBo yacos
Ne Ja
Tema ypoka Kontpoasubie IIpakTuueckue

n/n Bcero u3y
padoThI padoThI

PammmonannHeIe yncna,
UppalMOHATLHBIC YUCIIa, KOHEUHBIC 1
1 OECKOHEUHBIE AeCATUYHBIC APOoOH

MHO0k€eCTBO TEUCTBUTEILHBIX
2 YHCce; NeUCTBUTEILHEIC YHCIa Kak 1
OECKOHEYHBIC JCCSITHYHBIC TPOOH

BzauMHO 0gHO3HAYHOE
COOTBETCTBUE MEXKITY MHOKECTBOM

3 JICHCTBUTEIBHBIX YUCEI U 1
MHOECTBOM TOUYEK KOOPAMHATHOMN
MpAMO
CpaBHeHME 1€UCTBUTENBHBIX YHCEIL,

4 apudmeTnyeckue AeUCTBUS C 1
JICHCTBUTEIHLHBIMU YHCIIAMHU

[TpubnmxEHHOE 3HAYCHUE
BEJIMYUHBI, TOUHOCTH MPUOIIIKEHUS

OxpyrieHue yucen 1
OxpyrieHue yucen 1

[Ipukuaka v oLieHKA pe3yIbTaTOB
BBIYUCIIEHUHN

[Ipukuaka v oLieHKa pe3yIbTaTOB
BBIYUCIEHUHN



10

11

12

13

14

15

16

17

18

19

20

JInnelinoe ypaBHenue. Pemenue
YPaBHEHUN, CBOJIALIMXCS K
JIMHEHUHBIM

JInnelinoe ypaBHenue. Pemenue
YPaBHEHUH, CBOJALIMXCS K
JIMHEHUHBIM

KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJALIMXCS K
KBaJpaTHBIM

KBanpatHoe ypaBHeHue. Pemienue
YPaBHEHUN, CBOJISALIMXCS K
KBaJpaTHBIM

bukBanpaTHbie ypaBHEHUS

bukBanpaTHbie ypaBHEHUS

IIpumepsl perieHus ypaBHEHUM
TpeTher U YeTBEPTOU CTENEHEN
pa3I0KEHUEM Ha MHOKUTEIH
IIpumepsl perieHus ypaBHEHUM
TpeTbed U YeTBEPTOU CTENEHEN
pa3I0KEHNUEM Ha MHOKUTEIH
Pemenue 1poOHO-panioHaIbHBIX
YpaBHEHUU

Pemenue 1poOHO-panioOHaIBHBIX
YpaBHEHUU

Permrenuie TekCTOBBIX 3aa4
anreOpanvdeckiuM METOI0M



21

22

23

24

25

26

27

28

29

30

31

Permrenue TekCTOBBIX 3aad
anreOpanvdeckuM METOI0M

Permrenuie TekCTOBBIX 3aa4
anreOpandecKuM METOZOM

Konrponsnas padora no Teme
"YpaBHEHMs ¢ OHON IepeMeHHON"

VYpaBHeHHE ¢ IByMS IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ IByMS IEPEMEHHBIMU
u ero rpapuk

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

Pemenne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU
Pemenne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU



32

33

34

35

36

37

38

39

40

41

42

43

Pemrenue cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENEHU
Pemenne cucreM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU
I'paduueckas HHTEpIIpETAIUS
CUCTEMBI YPAaBHEHUM C JBYMs
[IEPEMEHHBIMU

Permrenue TekCTOBBIX 3aa4
anreOpandeckuM crnocooom
Permrenue TekCTOBBIX 3aa4
anreOpandeckuM crnocooom
Konrponsnas pabora no Teme
"CucreMbl ypaBHEHUI"

YucnoBble HEPABEHCTBA U X
CBOMCTBA

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

JInHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEILICHUE
JIuHeliHbIE HEPABEHCTBA C OJTHOU
[IEPEMEHHOM U UX PEILICHUE
JIuHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEILICHUE
CucremMbl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE



44

45

46

47

48

49

50

51

52

53

54

55

56

CucremMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBanpaTHbie HepaBeHCTBA U UX
pelieHue

I'paduueckas HHTEpIIpETAIUS
HEPaBEHCTB U CHCTEM HEPaBEHCTB C
IBYMS IEpEMEHHBIMU

I'paduueckas HHTEpIIpETAIUS
HEPaBEHCTB U CHCTEM HEPaBEHCTB C
IBYMS TIEepEMEHHBIMU

Konrponsnas pabora no Teme
"HepaBencTsa"

KBangparuunas ¢pyHkuus, e€ rpapux
U CBOMCTBA

KBangparuunas ¢pyHkuus, e€ rpapux
U CBOMCTBA

KBangparuunas ¢pyHkuus, e€ rpagux
U CBOMCTBA



57

58

59

60

61

62

63

64

65

66

67

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbI

[Tapabo:a, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

[Tapabo:a, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbI

[Tapabo:a, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

[Tapabo:a, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

I'padpuxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|



68

69

70

71

72

73

74

75

76

71

I'padpuxu Qynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
Konrponsnas padora no Teme
"OyHkun"

[TonsiTHEe yncnOBOM
M0CJIeI0BATEIbHOCTH

3amaHue noCciIeI0BaTeIbHOCTH
pEKyppeHTHOH hopMyIIOi 1
dbopMyII0ii n-To YNIeHa
Apudmernueckas u
reoMeTpHUecKasi MPOrPecCHu

Apudmernueckas u
reoMeTpHUEecKasi MPOrPecCHH

@opMyIIbI N-T0 YIEHA
apu(pMETHIECKON U
F€OMETPUYECKOU IIPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbI N-T0 YIEHA
apu(pMETHIECKON U
T€OMETPUYECKOU IIPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbI N-TO YIEHA
apu(pMETHIECKON U
F€OMETPUYECKOU IIPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbI N-T0 YIEHA
apu(pMETHIECKON U



78

79

80

81

82

83

84

85

F€OMETPUYECKOU IIPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbI N-T0 YICHA
apu(pMETHIECKON U
F€OMETPUYECKOU IIPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

N300pakeHne 4IeHOB
apu(pMETHIECKON U
F€OMETPUYECKON ITPOrpecCuil
TOYKaMH Ha KOOPAMHATHOU
IIJIOCKOCTH

N300pakeHne 4IeHOB
apu(pMETHIECKON U
r€OMETPUYECKOU ITPOrpeCCUil
TOYKaMH Ha KOOPJAMHATHOU
IIJIOCKOCTH

JInHeWHBIN U SKCIOHESHIIUAJIbHBIN

poct

CnoskHble MPOLIEHTHI

CnoskHble TPOLIEHTHI

Konrponsnas padora no Teme

"YucnoBbIe NOCIEN0BATEILHOCTH"

[ToBTOpeHue, 06001IEeHNE 1

CHCTEeMAaTU3alKs 3HaHUH. 3allkCh,

CpaBHEHUE, ACHUCTBUS C
JEACTBUTEIbHBIMY YHCIIAMM,
YUCII0Bas Npsimas



86

87

88

&9

90

91

92

93

[ToBTOpeHue, 06001IeHNE 1
cCUCTEMAaTHU3aUd 3HAHUU.
[Ipo1ieHThI, OTHOLIIEHHUS, TPOTOPLIUU

[ToBTOpeHue, 06001mEeHNE 1
cCUCTEMAaTHU3alNg 3HAHUU.
Oxpyrienue, NpuOImKEeHUE, OlEHKA

[ToBTOpeHue, 06001mEeHNE 1
cucTeMaTu3aInus 3HaHuu. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0COOOM

[ToBTOpeHue, 06001mEeHNE 1
cucTeMaTu3aInus 3HaHuu. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0COOO0M

[ToBTOpeHue, 06001mEeHNE 1
cucTeMaTu3aIus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0COO0M

[ToBTOpeHue, 06001IEeHNE 1
cUCTEMAaTH3alNs 3HAHU.
[TpeobpazoBanue anredpandecKux
BBIPAKCHUH, TOMyCTUMBIC 3HAUCHUS

[ToBTOpeHue, 06001IEeHNE 1
cUCTEMAaTH3alNs 3HAHU.
[TpeobpazoBanue anredpandecKux
BBIPKCHUH, TOMyCTUMBIC 3HAUCHUS

[ToBTOpeHuEe, 06001IEeHNE 1
CUCTEMATHU3aUd 3HAHUM.



94

95

96

97

98

99

100

[TpeobpazoBanue anredpandecKux
BBIPAKCHU, TOITyCTUMBbIC 3HAYCHUS

[ToBTOpeHue, 06001IEeHNE 1
cUCTEMAaTH3alus 3HAHU.
[TpeobpazoBanue anredpandecKux
BBIPKCHUH, TOMyCTUMBIC 3HAUCHUS

[ToBTOpeHue, 06001mEeHNE 1
cucremaTusanus 3HaHu. OyHKuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHue, 06001mIEeHNE 1
cucremaTusanus 3HaHu. OyHKIuM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHue, 06001mEeHNE 1
cucremaTusanus 3HaHu. OyHKIuM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHue, 06001IEeHNE 1
cucremaTusanus 3HaHul. OyHKIuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHue, 06001IEeHNE 1
cUcTeMaTu3alus 3HaHUM.
I'paduueckoe pemieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpeHuEe, 06001IEeHNE 1
CUCTEMATHU3aUd 3HAHUM.



I'paduueckoe penieHre ypaBHeHUN
U UX CUCTEM

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O00011IeHIE U CUCTEMATHU3ALIIS i

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBbBI

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

Yucna ¥ BEIUMCIIEHUSA

BBIHOHHSITB, coucrasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apupMeTHIECKUE NEHCTBUS C pallMOHATBHBIMU YUCIIAMHU

Haxomuts  3HaueHUs  YHCIOBBIX  BBIPAXKCHUH,  IPUMEHATH
pa3HooOpa3HbIe CIOCOOBI U MPUEMBI BBIYMCICHHUS 3HAUYCHUH TPOOHBIX

BBIpa)KEHUH, cofepKalux 0ObIKHOBEHHBIE U AECATUYHBIE APOOH

Ilepexoguts oOT OAHOH (OPMBI 3amUCH YUCEN K JIPyroi
(mpeoOpa3zoBbIBaTh  JECATHYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECATHYHYIO ApOOb)

CpaBHUBATh U YIIOPAI0YMBATH PALIMOHAIBHBIE YHCIA

OxpyrisaTh unucna

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHUH, OLICHKY
3HAQYCHWM YHUCJIOBBIX BBIPAXKCHUN. DBBINOIHATE OEUCTBUSA CO
CTENEHSIMU C HATypaJIbHBIMU MOKa3aTeNIMU

HpI/IMeHSITB MPU3HAKNU JCJIUMOCTHU, Pa3JIOKCHHUC Ha MHOXHUTCIA

HATypPaJIbHBIX YUCET

Pemlate  NMpakTUKO-OPUEHTUPOBAHHBIE — 3aJayd, CBSA3aHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYHUH,
IIPOLICHTAMM, WHTEPIPETUPOBATh PE3YyJIbTAaThl PELICHUs 3a7ad ¢
y4E€TOM OTpaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
Anrebpanueckue BhIpaXKEHUs

Hcnonp3oBare anreOpanyeckyt0o TEPMHUHOJOTHIO U CHMBOJIMKY,

INPUMEHSTH €€ B IPOLIECCe OCBOSHHS yUeOHOT0 MaTepuana



2.2

23

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

3.6

4.1

HaxonuTe 3HadeHuss OYyKBEHHBIX BBIPAXEHUH TIPH  3aJaHHBIX

SHAYCHHUAX MMCPCMCHHBIX

BreImonHATe TpeoOpa3oBaHUs LENOr0 BBIPAKEHHS B MHOTOWICH

NPUBEICHNUEM MOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BpINOaHATE YMHOKEHHE OHOWICHA HA MHOTOWIEH U MHOTO4JICHA HA
MHOTOWJIEH, NPUMEHATHh (OpMYyJbl KBajapaTra CyMMBI M KBajpaTa

pasHoCTH

OcCymiecTBIATh  Pa3OKEHHE MHOTOWIEHOB HA MHOXHUTEIU C
MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTENS, TPYIITHPOBKHU

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIEHHOTO YMHOKEHHS

[TpumensTh MpeoOpa30BaHs MHOTOUJICHOB JUIS PEILICHHS Pa3IHUHBIX

3ala4 U3 MaTCMAaTHUKHU, CMCKHBIX ITPEAMCTOB, 13 peaanoﬁ MPaKTUKH

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATyPAJIbHBIMU IOKA3aTEISIMU

U1 IpeoOpa30BaHus BEIPAKCHUN
YpaBHEHUs U HEPABEHCTBA

Pemwats nMHEHHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, IPUMEHSA
[IpaBUJjia IEPEX0Aa OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY E€MY.

[IpoBepsTs, ABIAETCA U YUCIO KOPHEM YPaBHEHHUS

[IpumensTh rpaduyeckue METONbl NpPU PEHICHUH JTHMHEWHBIX

YPAaBHEHUHN U UX CUCTEM

[lonbupare mnpuMepsl map 4YHCEN, SBISIOLUIMXCS  PELICHUEM

JIMHEHHOT O YPaBHEHUS C ABYMs IIEPEMEHHBIMU

CTpouTh B KOOPIUHATHOM TNIOCKOCTH IpauK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPa)uKOM, IPUBOAUTH IPUMEPHI
peleHus ypaBHEHUs

Pemwate  cucreMbl  ABYX JIMHEMHBIX YPaBHEHMM C  JIByMs
IIEPEMEHHBIMH, B TOM YHUCIIE TpaPUUECKU

CocTaBisITh U pemaTh JMHEMHOE YpaBHEHUE UM CUCTEMY JTMHEUHBIX
YPAaBHEHUH 110 YCIOBUIO 3aJ1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! [TOJIyYEHHBIN pe3yIbTarT

Koopaunats! u rpadpuku. OyHKIMHA

N300paxaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3aIllUCHIBATH

YHCIIOBBIE TPOMEXYTKH Ha alre0pandeckoM si3bIKe



4.2

4.3

4.4

4.5

4.6

8 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

1

1.1

1.2

1.3

2.1

OTMeyaTh B KOOpHHHaTHOfI IINIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpAMHATAM

Crpouts rpapuku TMHEHHBIX QyHKIMNA. CTpOUTh rpaduk GYHKIUHU Y
= [x]

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTh, BPEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,

CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM paboThI
Haxonute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

[lonumats rpaduyeckuii crnoco® TpeACTaBICHUA W aHaIU3a
UHPOPMALIMU, W3BJIEKATh M MHTEPIPETUPOBATh HH(MOPMAIHIO U3

rpauKOB peabHBIX MPOILECCOB U 3aBHCUMOCTEH

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

Yucna ¥ BEIUMCIIEHUSA

Hcnonp3oBarh  HAayalubHbIE  IPEACTABICHHS O  MHOXECTBE
JEHUCTBUTEIIBHBIX YUCET U1 CPAaBHEHHUS, OKPYTIICHUS U BBIYUCIICHU,
n300pakaTh JCHCTBUTENBHBIC YHUCIIAa TOYKAMHU Ha KOOPAWHATHOM
IpsIMOM

[IpumeHnsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS,
HAXOJIUTh KBAJpaTHblE KOPHM, HCIOJIB3YS NpU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATh npeodpa3oBaHus BBIPAKCHMUI,

CoZlepKaIIMX KBaJPAaTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEMN
Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHCET C TOMOIIbIO
JECATUYHBIX ApoOeii u cTeneneii yrcna 10

Anrebpanyeckue BHIpaXKEHUs

[IpuMeHATh NMOHSTHE CTENEHU C LENBIM I10KA3aTEIEM, BBINOIHSITH

npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIMIUX CTEIEHU C IEIbIM

IIoKa3aTcjieM



2.2

23

24

3.1

3.2

33

34

4.1

4.2

BBITIONMHATE  TOXKIECTBEHHBIE TPEOOpa3OBaHUsl  PAIMOHAIBHBIX
BBIPQKEHUI HAa OCHOBE IPaBWJI ACHUCTBUM HaJ MHOTOWICHaAMU |

anreOpanyecKuMu ApoOsMu
PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIHN

[TpumensTh peoOpa3zoBaHUsl BBIPAKEHUH Ui PELICHUS Pa3IHUHBIX

3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIBHON IIPAKTUKHU
YpaBHEHUs U HEPABEHCTBA

Pemwlats JsMHEHHBIC, KBAaJpaTHbIE YPABHEHUS M palUOHAIbHBIC
YPaBHEHUs, CBOASIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C JBYyMs

MEPCMCHHBIMU

[IpoBoauTh MpOCTEUIINE HCCIENOBAHUS YPABHEHUHW U CUCTEM
ypaBHEHHMH, B TOM UHCJIE€ C TPUMEHEHHEM TIpadUuIeCcKUX
IpeJCTaBICHUN (yCTaHABJINBATh, UMEET JI YPABHEHHUE WINM CHCTEMA

YPaBHEHUI PELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE)

Ilepexoguth OT cloOBeCHOW (OPMYIMPOBKH 3agaud K €
anreOpanyeckoi MOJENU C MOMOUIbIO COCTABICHHS YPaBHEHUS MU
CUCTEMBl YPaBHEHUW, HHTEPIPETUPOBATL B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4H ITOJIyYEHHBIN pe3yJIbTar

IIpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB Il CpPaBHEHWS,
OLICHKH, pelIaTh JMHEHHBIC HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyIo HIUTIOCTPALIMIO MHOXKECTBA PEIICHUI
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

[lonuMaTh M MCMONIB30BaTh (YHKIMOHAJIBHBIC MOHATHS M S3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYCHHMS), ONPEACIATh 3HAUYCHUE
(YHKLIMU 110 3HAYEHUIO apryMEHTa, ONPEAesATh CBOWCTBA (DYHKIMH
o e€ rpauky

Crpoutb rpaduku 3eMeHTapHbIX (YHKIUN BUA:

y=k/x
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Kon
NMpoBepsieMoro
pe3yJjabTarTa

1

1.1

1.2

1.3

1.4

2.1

2.2

23

24

, Y =X% y = X>, y = |X|, OIUCHIBAaTh CBOICTBA YUCIOBON (DyHKIMH 1O €€

rpaduky

IIpoBepsieMble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

Yucna ¥ BEIUMCIIEHUSA

CpaBHUBaTh U YNOPSJOUYMBATH PALMOHAJIBHBIE U UPPALMOHAJIbHBIC

quciia

BrimonsaTe apudmMeTnueckue eicTBUS ¢ pallMOHAILHBIMHU YHCITIAMU,
couyeTrasi yCTHbIC Y IMCbMEHHBIE IIPUEMBI, BBIITOJIHATH BHIYUCIICHUS C

HppanuoHaJIbHbBIMU YHUCJIaMHU

Haxonuth 3HaueHUs CTENEHEN ¢ LENbIMU MMOKA3aTeIsIMU U KOPHEW,

BBIYUCIATH 3HAYCHUA YHUCIIOBbBIX BI:Ipa)KeHI/If/'I

OprFHHTL I[eﬁCTBHTeJILHBIe quciia, BBIINIOJIHATH IMPUKUAKY

pe3yibpTaTa BBIYMCICHUN, OLICHKY YHMCIIOBBIX BBIPAXKECHUN
YpaBHEHUs U HEPABEHCTBA

Pemwlars nuHENHBIE M KBaJpAaTHbIE YpPAaBHEHUS, YPaBHEHWS,

CBOJISIIIIMECS K HUM, NIPOCTEHIINE TPOOHO-palMOHATIBLHBIE YPAaBHEHUS

Pemats cucTemsl IBYX JIMHENHBIX YPABHEHUI C JBYMSI [IEPEMEHHBIMU
Y CHCTEMBI JIByX YPAaBHEHMM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISICTCS

JIMHEWUHBIM

Pemrate TeKCTOBBIE 33/1a4H ANreOpanyecKUM CIIOCOOOM € TTOMOIIBIO
COCTaBJICHUS] YPABHEHMsI WJIM CUCTEMBI JIBYX YpPAaBHEHUH C JAByMs

MEPCMCHHBIMU

[IpoBoauTh MpOCTEUIINE HCCIENOBAHUS YPABHEHUH M CUCTEM
ypaBHEHHMH, B TOM UHCJIE€ C TPUMEHEHHEM TIpadUuIecKUx
IPEJICTaBICHUN (HallpUMep, YCTaHABJIMBATb, UMEET JIM ypaBHEHUE

WIH CUCTEMA YPAaBHEHUM PEIIECHNUS, €CIIU UMEET, TO CKOJIBKO)



2.5

2.6

2.7

3.1

3.2

33

34

4.1

4.2

4.3

Pewlats yiMHENHBIE HEpPABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA,
n300paXkaTh pelIeHne HEPAaBEHCTB Ha YUCIIOBOU MPSIMOH, 3aITUCHIBATh

peIICHUEC ¢ TIOMOIIBIO CUMBOJIOB

Pemate cucteMbl JTUHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh peIIeHUEe
CHCTEMBI HEPABEHCTB Ha YMCIIOBOM MPAMOIi, 3aMCHIBATh PEIICHHUE C
MIOMOIIBI0 CHMBOJIOB

Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUHN PA3IMUHBIX 3a/1a4
OyHKIMU

Pacno3naBate  (yHKIMM ~ M3Y4eHHBIX  BUAOB.  Iloka3biBaTh
CXEMaTHYECKH pACIHOJOXKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadpukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KO03(PPUIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIUI

[Toka3piBaTh CXEMaTHYECKH pACIONOKEHHE Ha KOOPAWHATHOM
IUIOCKOCTH TpadukoB GyHKUMH Buga y = VX, y = |X| U ONHUCHIBAThH

CBOWCTBA (PYHKLUH

Crpoutp M u300paXkaTb CXEMAaTUYECKH TpapuKH KBaJIPaTHUHBIX
(GyHKUINH, OMMCHIBaTH CBOWCTBA KBAJIPAaTUYHBIX (QYHKUMH MO HX
rpadukam

Pacno3HaBate KBaJpaTW4yHylO0 (QYHKUUIO 1O (hopMyiie, MPUBOAUTH
NpUMEpPbl KBAJPAaTHUHBIX (DYHKIMHA U3 peaJbHON XKHU3HH, (PU3UKH,

TEOMETPUH
Apudmernueckast 1 reoMeTprUIeCcKasi IpOrpeccuu

PacnioznaBath apu(METHYECKYI0 U TEOMETPUUYECKYIO MPOTPECCHU

IPHU Pa3HBIX CIIOCO0ax 3aaHus

BBINONHATE BBIYHMCICHHUSA C WCHOJIB30BaHHEM (OpMyIN #-TO uieHa
apu(METHUECKON U TeOMETPUIECKOI Iporpeccuii, CyMMBbl IEPBHIX N
YJICHOB

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIIbHOCTH TOYKaMH Ha

KOOPAMHATHOM IJTIOCKOCTH



4.4

Pemarn 3ada4u, CBA3aHHBIC C YUCIOBBIMMU ITIOCIICAOBATCIBHOCTAMU, B
TOM 4YHCIIC 3aJa4yu Hu3 peaJIBHOfI KHU3HHU (C HCIIOJIB30BaAHUEM

KaJIbKYJISATOPA, IIM(PPOBBIX TEXHOJIOTHIA)
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Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Yucna 1 BEIUMCIIEHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0] OT OJHON (HOPMBI 3aMucu
npobeit k apyroi. [loHsATHE palMOHATBLHOTO YHCIA, 3alKCh, CPABHEHHE,
YIOPSIOYUBAHUE PALMOHATIBHBIX YHCEI

Apudmernueckue AeCTBUS C pallMOHATIBHBIMY YnCIIaMu. Pemienne 3a1a4 u3

peanbHON MPAaKTUKU HA YacTH, HA IPOOH

CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeJeM: OIpelesieHue, Mpeodpa3oBaHue

BBIpa)KEHUI Ha OCHOBE OIPEIEICHNUS, 3aUCh OOJIBIINX YHCEI

[IporneHTsl, 3amuch NPOLEHTOB B BUE ApoOU U JpOOH B BHJE MPOLIEHTOB.

Tpu ocHOBHBIE 3a/1a4y Ha IPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKU

[IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE HA MHOXKHUTEIH

HATypPAJIbHBIX YUCET

PeanbHple  3aBHCMMOCTH, B TOM 4YHClIe TpsMas U oOparHas

PONOPLHUOHATIBHOCTH
AnrebpanyecKue BhIpaXKEHUs

IIepeMeHHBIE, YNCI0BOE 3HAUCHUE BBIPAKEHUS C IIEPEMEHHOM. JlonycTUMBIE

3HAYCHHA IICPEMCHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXIy BEIHMYMHAMH B BUAE (HOPMYJIBL

Brrancnenus no popmynam

[IpeoOpa3oBanre OYKBEHHBIX BBIPOKEHUH, TOXKIESCTBEHHO paBHBIC
BBIPAXKCHUS

CBolicTBa CTETICHH C HATYPAJIbHBIM MMOKa3aTeleM

Onuouitensl 1 MHOrowieHbl. CteneHb MHorowieHa. CiioskeHue, BEIYUTaHHE,
YMHO>XEHHE MHOTO4JICHOB

@opMyIbl  COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI H KBaapaT

pasHoctu. dopmyna pasHocTH KBaAparoB. Pa3nojkeHHe MHOTOWIEHOB Ha

MHOXUTCIN



3.1

32

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7
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Kon
1

1.1

1.2

YpaBHEeHuUst

VYpaBHeHUe, KOpPEHb YypaBHEHHs, INpaBuia NpeoOpa3oBaHUs ypaBHEHHMS,

PaBHOCUIILHOCTb YPaBHEHUI

JIuneliHOE ypaBHEHHME C OJHOW INEPEMEHHOW, YUCJIO KOPHEH JIMHEMHOIO

YPaBHEHUs, PEILICHNE JIMHEUHBIX YPaBHEHUU

CocraBiieHue ypaBHEHUH MO YCIOBUIO 33/1aud. PellieHne TeKCTOBbIX 3a/a4 ¢

IIOMOILBIO YPAaBHEHUI
JIuHeitHOe ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €To rpaduk

Cucrema JOByX JIMHEHHBIX YpaBHEHHUH C JABYMs IepeMeHHbIMU. PemieHue
CHCTEM ypaBHEHHH crioco00M MOACTaHOBKH. [IpuMephl penieHns TeKCTOBBIX

3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUU

Koopaunats! u rpadpuku. OyHKIMMA

Koopaunara Touku Ha nmpsiMoi

Hucnossle IpoMexXyTKU. PaccTosiHue MEK Ty IBYMSI TOUKAMU KOOPAUHATHON
IpsIMOM

[IpsimoyromnbpHas cucreMa KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa

TOYKH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

[Tpumeps! rpadukoB, 3agaHHbIX GopMmynamu. UreHue rpadukoB peanbHBIX

3aBUCUMOCTEN

[onsarue gpynkuun. I'padux Gpynkumu. CroiicTBa QyHKIHIA

Jluneitnas pynkuus, e€ rpaduk. ['padux pynkuuu y = [x|

I'paduueckoe pemieHre JTUHEWHBIX YpPaBHEHWH M CHUCTEM JMHEHHBIX

ypaBHEHUU

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna u BBIYUCICHUS

KBagpaTtHeiii kopeHb u3 uucna. lloHstue 00 UppalMOHATHLHOM 4YHCIIE.
JlecsaTruunbie MPUOTMKEHUS UPPALMOHATBHBIX YHCETT

CpoiicTBa apu(MeTHYECKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K

Hpeo6p Aa30BaHHUIO YHUCJIIOBBIX BBIpa)KeHI/Iﬁ u BBIYUCIICHUAM.

JlelicTBUTEIIbHBIEC YHCIIA
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3.5
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4.1

4.2
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4.4

4.5
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CreneHsb ¢ 1eabIM MOKa3zateneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCTa
AnrebpanyecKue BhIpaXKEHHUs

KBampaTHblli TpEXuseH, pas3okKEeHHE KBaJpaTHOIO TpEXUIEHa Ha

MHOXKUTEITH
Anrebpanueckas 1podb. OCHOBHOE CBOWMCTBO airedpanyeckoi Apoou
CrnoxxeHne, BBIYUTaHUE, YMHOXKCHUE, JACICHUE aNreOpandecKux apooei
PanronanbHbIe BBIpaXXEHUS U HX NPeoOpa3oBaHue

YpaBHEHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.

Teopema Buera
Pemenue ypaBHeHUH, CBOASAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
[Ipocreiinmme npoOHO-palOHALHEIC YPABHCHHUS

I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPaBHEHUHU C IBYMs IlepeMeHHBbIMU. IIprmepsl perienus cucreM

HEJIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU

Perrenne TeKCTOBBIX 33a4 aJIreOpandeckuM CrocoOoM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaseHcTBO ¢ 0HOM NTEpEMEHHON

PaBHOCHIIBHOCTH HEPABEHCTB

JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU

CucreMbl TUHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON

OyHKIMU

[onartue @ynkuun. OOIACTh ONpEeneNeHUuss M MHOXKECTBO 3HAYCHUI
¢ynkuuu. CriocoOsl 3a1a0ust GyHKIUH

I'padux ¢pynkunu. Urenue cBoiicTB pyHKIMHU 1O €€ rpaduky
[Tpumeps! rpadukoB GyHKIUN, OTpakKAIOMUX peaIbHbIE TPOLECCHI

@YHKIMM, ONMCHIBAIOLUIME IMPSAMYI0 M OOpaTHYIO IPONOPLHOHAIIBHBIE

3aBHCUMOCTH, UX IrpaduKu
OyHKUIMU y =x% y = x7
Oyukmmn y = [x, y = |x|

I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
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1.2

1.3

1.4
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24

2.5
2.6
2.7
2.8

2.9

2.10
2.11
2.12
2.13
2.14
2.15

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIUMCIIEHUSA

PaI_II/IOHaJILHBIe quciia, HUppalUOHAJIBHBIC YHCJId, KOHCYHBIC U OECKOHEUYHBIE

JECATUYHBIC POOH

MHOXeCTBO  JeHCTBUTEIBHBIX  YHCENd, JCUCTBUTCILHBICE UYHCIA  Kak
OCCKOHEUYHBbIC JEeCATHYHBIE NpoOW. B3aMHO OJHO3HAaYHOE COOTBETCTBHE
ME¥KJly MHOYKECTBOM JEHCTBUTEIBHBIX YHUCEI W KOOPAMHATHOW NPSMOM.

CpaBHeHHE NEUCTBUTENBHBIX YHCEIT
ApudmeTndeckne IeHCTBUS C IEHCTBUTEIILHBIMHU YHCIIAMH

Wzmepenus, npuOamKkeHus, oueHKU. Pa3Mepsl 00bEKTOB OKPYXKAIOIIET0 MUPAa,
JUIMTENILHOCTh TPOLIECCOB B OKpysKatoieM mupe. [IpubmmkéHHoe 3HaueHue
BEJIMYMHBI, TOUHOCTH NpubIkenus. Okpyrienue uucen. [Ipukuaka u oneHka

pe3yIbTaTOB BBIYMCICHUN

YpaBHEHUs U HEPABEHCTBA

YpaBHEHHUs C OJHOU IIEPEMEHHON

JIuneiiHoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEHHBIM
KBanpaTtHOoe ypaBHeHue. Penienne ypaBHEHU, CBOASAIINXCS K KBAaIpaTHBIM

bukBanpatHoe ypaBHeHue. IIpumepbl pemieHuss ypaBHEHMUM TPETbEH H

YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN

Pemenue npoOHO-paIiMOHATBHBIX YPaBHEHHHA

Cucremsl ypaBHEHUH

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK

Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

Pewenne cucrem AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —

BTOPOM CTEIEHU

I'paduueckas HHTEpHIpETALUS CUCTEMBl YPAaBHEHUH C IBYMS NIEPEMEHHBIMU
Pemrenune TeKCTOBBIX 3aa4 aJIreOpandeckuM CrocoOoM

HucnoBble HEPABEHCTBA U UX CBOMCTBA

Pewienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

KBanpaTHble HEpaBeHCTBA



2.16

3.1

32
3.3
34

4.1

4.2

4.3

4.4

4.5

I'paduueckass mHTEpHpeTalnss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS

NIepEMEHHBIMH

OyHKIMU

Ksanparuunas ¢ynkuusa, e€ rpadgux u cpoiictBa. Ilapa®ona, KOOpIUMHATHI
BEPIINHBI TapadoIbl, 0Cb CAMMETPUHU MapadoIIbl

I'paduxu Qynkuuit y=kx, y=kx+b u ux cBorcTBa

I'paduku ynkuuit y=k/x, y = x° 1 uX CBOWCTBA

I'paduku QyHKuii , 1 UX cBOiCTBa

YucaoBble MOCIEI0BATEIBHOCTH

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHus YMCJIOBBIX HOCHeﬂOBaTCHBHOCTGﬁ. 3aI[aHI/IC

HOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysol 1 popMyIIoif n-ro uiaeHa

Apudmernueckass nporpeccusi. PopMmyibl 7-ro UieHa apuMeTHUECKOM

IIPOTPECCUH, CYMMBI IIEPBBIX 71 YIICHOB

I'eomerpuueckas mporpeccuss. @Dopmyibl 7-r0  4ieHa I'E€OMETPUYECKOU

IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

N3o0pakeHue YJIEHOB apU(PMETHYECKOH M TI'e€OMETPUYECKOH Iporpeccuii

TOYKAMU Ha KOOPAUHATHOW TUIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIMAIIbHBIA POCT

CroxHbIE TPOLIEHTHI



IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpoBePSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K IPEeAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0uiero odopazoBanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh NOHATHAMU: MHOXKECTBO, IIOJMHOKECTBO,
olepanuuy HajJ MHOKECTBAMHU; YMEHHUE ONEpUPOBATh IOHATHUSAMH:
rpad, cBA3HBIN rpad, IepeBo, UK, TPUMEHITh UX NPU PEIICHUU
3aJa4; yMEHHE HCHOJb30BaTh TIpaduyeckoe TMpeACTaBICHUE
MHOJKECTB JUIsl ONHCAaHUS PEAbHBIX IPOLIECCOB U SBJICHUH, IPU

pelIeHNH 33124 U3 APYTUX Y4eOHBIX MPEeIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONIPEACIICHUE, aKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE pACIO3HAaBaTb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUsS, NPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKQ3bIBAHUH

YMeHue onepupoBaTh MOHATUIAMU: HATYPAJIBHOE YMCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTb HATYpPaJIbHBIX YHUCEJ, IPU3HAKU
JITUMOCTH, IeJI0€ YHCIIO0, MOIYJIb YMCIa, OOBIKHOBEHHAs Opo0b U
JecATUYHas 1po0b, CTAaHIAPTHBIN BUJ YKCIIa, PAlMOHATIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apHU(PMETHUYEeCKUH KBaJpaTHBIA KOPEHbD;
YMEHUE BBINOJHATH JEHCTBHSA C 4YMCIAMM, CPaBHUBATb U
yHOpAIOYMBATh YHUCIA, IPEACTABIATH YHUCIA Ha KOOPAMHATHOU
IPsIMOM, OKPYIVIATh YHUCIA; yMEHUE JeIaThb NPUKUIKY U OLCHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATUSMH: CTENEHb C LIEJIBIM TOKa3aTeNeM,
apu(pMeTHYECKUI KBaAPaTHBIM KOPEHb, MHOTOYJICH, anredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJbllle €TUHMIIBI, YMEHHME BBINOJHATH pacu€Tel Mo (opmyinam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUNA U
BBIPKEHUI C KOPHSAMH, pPa3I0kKEeHHE MHOTOYWICHA HA MHOXHTENH, B
TOM 4YHCIE C HCIOJb30BaHHEM (OpMyN DPAa3HOCTH KBaApaToB M

KBaJpara CyMMBbI U Pa3HOCTH



YMeHHe oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIUHEHHBIE U KBAJIPAaTHBIC YPABHEHUS,
IpoOHO-pallMOHATIbHBIE YPABHEHUS C OJJHON NEPEMEHHOM, CUCTEMBbI
JBYX JIMHEMHBIX YPABHEHUN, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHblE ¥ JApPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OIHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX IPEIMETOB
U TPAKTUYECKUX 3a7a4;, YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
OpSMYI0 U KOOPIMHATHYIO IJIOCKOCTH JJISi M300paKeHUs peIIeHui

YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKINA, TpaduK QYHKIH, HYITH
(GYHKIMH,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIIEE M HAUMEHbBIEE 3HAUYCHUS
byHKUINY; yMEHUe ONEepPUPOBATh  TOHATHSIMH: npsmMas
NPONOPLUOHATIBLHOCTb, INHEHHAs PYHKLUS, KBaApaTUUHAs (QyHKIHS,
oOpaTHasi TMPOMOPIHOHAIBHOCT, Mapaloiyia, rumepoosa; ymeHue
ctpouth rpaduku  (QYHKUMH, HUCHONB30BaTh rpaduku A7
ONPEAEIICHUSI CBOWCTB MPOLIECCOB M 3aBUCUMOCTEW, IUISl PELICHUS
3a1a4 U3 OPYTUX Y4eOHBIX MPEIMETOB U PEaJbHOM >KU3HU; YMEHHE

BBIpa)XaTh (POPMYJIaMHU 3aBUCMOCTH MEXy BETMUYMHAMU

YMeHue OIIEpPUPOBATH MIOHATUSIMH: II0CJIEI0BATEIbHOCTD,
apupMeTHyecKass M TEOMETpPHYECKas IPOrPEeCCHH; yMEHHE
UCIIOJIb30BaTh CBOIMCTBA MOCIIENOBATENBHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa MpH pPeIIeHUH 337a4, B TOM YHCIE 3a]a4 U3 JIPYTUX
y4eOHBIX PEAMETOB U PEaTbHOM KU3HU

YMeHue pemarp 3aa4y pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI,
JOJIM W 4YacTu, JBW)KEHHE, paboOTy, LIEHy TOBAapOB M CTOMMOCTh
HOKYIOK U YCIIyT, HaJIOTH, 33J[aui U3 00JacTH YIIPaBICHUS TUYHBIMHU
U CEeMEWHbIMM (HHAHCAMM); YMEHHME COCTaBISTh BBIPAKEHUS,
YPAaBHEHUsl, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3a1a4y,
UCCIIEI0BATh MOJTYYECHHOE PEIICHNE U OLIEHUBATh MPaBAONOJ00HOCTb

IIOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATHIMU: (PUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUU TPEyroJbHUKH,



10

11

12

13

14

NpSIMOYTOJIBHBIM TPEYroJbHUK, MeIuaHa, OMCCEKTpUCa M BbICOTA
TPEYroJlibHUKA,  YETBIPEXYTOJBHHUK,  Mapajuiejorpamm,  pomo,
IPSIMOYIOJIBHUK,  KBajgpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamH;
yYMEHHUE peulaTh 3a/1a4d, B TOM YHUCJIE U3 MOBCEAHEBHOMN XKU3HH, HA
HAXO0KJEHUE I€OMETPUUECKUX BEJIUYMH C IPUMEHEHUEM U3Yy4YCHHBIX

CBOWCTB GUryp u pakroB

YMeHue onepupoBaTh MOHSATHSAMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTOJIbHUKOB; MapajljIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yrojl MEXIYy MpSIMbIMH, NEPIEHAUKYIAP, HAKIOHHAs, MPOEKLHs,
nogobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CUMMETPHS
OTHOCHUTEJIFHO TOYKH M NPSMOW; YMEHHE Pacllo3HaBaTh PaBEHCTBO,
CUMMETpHIO M moxobue  ¢uryp,  HapaienbHOCTh U

NEPIEHANKYJISIPHOCTD IIPSIMBIX B OKPYKaIOLIEM MUPE

YMeHue onepupoBaTh IOHATUAMH: [UIMHA, PACCTOSHHUE, YIOJI
(BenMumMHA yria, CUHYC U KOCHHYC yIjla TPEyrOJbHHMKA), IUIOIIA/b;
YMEHHUE OIICHUBATH pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATH (OPMYINIBI TMEepUMETpa M  IJIOMIATN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M TUIOLIAAN Kpyra, oobema
IIPSIMOYT'OJIBHOTO IMapajulelenuIea; YMEHUE NIPUMEHATh NPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy [ludaropa, TpPUrOHOMETPHUECKUE COOTHOLICHUS IS

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, TIJIOIIAAECH

YMmenue wu300paxarh IUIOCKMEe (UIypel M WX KOMOMHAIWH,
OPOCTPAaHCTBEHHBIE (DUTYPBHI OT PYKH, C TOMOUIBIO YEePTEKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CUMBOJIbHOMY OITMCAHUTIO

YMmenue ONCprupoOBaTh TMNOHATHUAMHU: MNPAMOYTOJIbHAA CUCTCMaA
KOOpAWHAT, KOOpAMWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATh BCKTOPbBI W KOOPAWHATHI JJId
MpEACTAaBJICHUA JAHHBIX W PCHICHUA 3a/la4, B TOM YHUCJIC U3 APYTUX

y4eOHBIX TPEMETOB U PEATLHOM KUZHU

YMmenue ONCprUpOBaTh MOHATUIAMU: CTOJIOMKOBBIE H KpPYTOBBLIC

qUarpamMMmbl, TaONWIBI, CcpenHee apudMeTHYecKoe, MeauaHa,
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HanOoJIbIlIee U HAMMEHBIIIEE 3HAYCHHUsS, Pa3Max YMCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETUPOBATE M  MPEoOpPa30OBBIBATH
UHPOPMALIMIO, TPEICTaBICHHYI0 B Ta0NMIAX M Ha JMarpamMMmax,
OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLIECCOB U
SABJICHUH; yMEHHE pACHO3HABaTh HW3MEHUMBBICE BEIMYUHBI B

OKpYXarolleM MUpe

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM OMNBIT (CITydaiHBIN
9KCHEPUMEHT), JJIEMEHTApHOE COObITHE (RJIEMEHTAPHBIN HCXOJ)
CIIy4alfHOTO OIIBITa, CIy4ailHOE COOBbITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU; YMEHHUE peIIaTh
3aJa4d METOZIOM OpPraHM30BaHHOTO Iepedopa U ¢ UCIOIb30BAHUEM
IpaBWJIa YMHOXKEHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX
COOBITUH U SIBJIECHUI, IOHUMATh POJIb NIPAKTUUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI B OKpY)KalOLIEeM MHpEe U B IKHU3HH;
3HAaKOMCTBO C TOHSTHEM HE3aBHUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

YMenue BbIOMpaTh MOIXOASIINNA W3YYCHHBIH METOJ I PEIICHUS
3a7a4¥, IPUBOAUTH MTPUMEPBI MATEMaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, OIMCHIBATH OTIEIbHBIC BBIJAIOLIUECA PE3YJbTATHI,
MIOJIyYCHHBIE B XOJI€ Pa3BUTHA MATEMATHUKU KaK HAYKW, OPUBOIAUTH
IPUMEPBl  MAaTEMATHYECKHX OTKPBITUA W HX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU



HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITIPOBEPJAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Yucna v BBIYKACICHUS

1.1 Hatypanbhsle u nensie yncna. [Ipu3Haku JeTUMOCTH LEbIX YHCe

1 OObIKHOBEHHBIE U JECATUYHBIE  JOpOOM, TPOLEHTHl, OECKOHEUHBIE
' NEPUOANYECKHE IPOOH

3 Pammonanbhpie  uyucna. ApupMeTHYecKHe OMNepalud C paldoOHAIbHBIMU
' YHCIaMH

14 JeiictButenpHbie 4ncia. ApupMETHYECKUE ONEpalnuud C JIeHCTBUTEIBHBIMU
' YHCIaMH

s [MpubnuxEHHbIC BBIYUCICHUS, TpPaBUIA OKPYIJICHUS, MPUKHIKA M OIEHKa
' pe3yibTaTa BEIYMCICHUN

2 AnrebpanyecKue BhIpaXKEHUs

2.1 BykBeHHbIE BbIpaXXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenslM mokasareiaeM. CTENeHb C pallMOHAIBHBIM I10Ka3aTeJIeM.
' CBolicTBa CTENEHU

23 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuii  KOpeHb  HaTypajdbHOM  cremeHu. JlefictBua ¢
' apu(METHYECKUMH KOPHIMHU HATypalbHOH CTENIEHU
3 VYpaBHEeHMs U HEpaBEHCTBA

31 Henble u npoOHO-panoHanbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUU

35 Henble n apoOGHO-panoHaNbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

33 Pemenne TekcToBBIX 3a1a4

4 UYucnoBble NOCIEA0BATENBHOCTH

4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATENLHOCTEH



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass u reomerpuueckas mnporpeccud. Dopmyna  CIO0XKHBIX

IPOILICHTOB

OyHKIMU

Oynkuus, crnocodbl 3amanus ¢QyHkuuu. ['padux  dynxmum. O6nacts
OTIpeieNIeHUs] U MHOXeCTBO 3HaueHu# ¢pyHkuuu. Hynu pynkuunu. IlpomexyTku
3HAKONOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMBbl U
MUHUMYMBI (QyHKIMU. Hambonbliee U HauMeHbllee 3HAYCHHE (YHKIMH Ha

IPOMEXKYTKE
Koopaunats! Ha psAIMOil U IIIOCKOCTH
Koopaunatnas npsmas

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
I'eomerpus

I'eomerpuueckue Gurypsl 1 UX cBOicTBa
TpeyroabHuk

MHOroyrojasHUKu

OKpy’>KHOCTb U KpyT

N3mepenne reoMeTpuyecKuX BEITUYHH
BekTopsl Ha IIII0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHUKA

BepostHoCcTh

Kombunatopuka

MHuoxecTBa

I'pader



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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