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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA 00ECNEYNBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TyMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
OPOJIOJDKEHUsT 00pa3oBaHMs M ISl T[OBCEAHEBHOM KW3HU. PasButue vy
Oo0yJalolmMXcs HAYYHBIX TPEJACTABICHUH O MPOUCXOKACHUH U CYIIHOCTHU
anredpanyeckux aoOCTpaklMii, crnoco0e OTpaKeHHs MaTeMaTUYeCKOM HayKou
SABIICHUI M TPOIECCOB B TPUPOJAE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAaHUS B HAYYHOM T[IO3HAHUM ¥ B TIPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U Ka4eCTB MBIILICHUS, HEOOXOAUMBIX
JUISL aJanTalud B COBpeMEHHOM IudpoBoMm obmiecTBe. M3yuenue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHS  HaOmIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIIUICHHUS, CHIOCOOHOCTH
apryMEHTUPOBaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYJIMPOBATH
yTBepkaeHusa. OcBoeHUEe Kypca aireOpbl 00eCleyMBaeT pPa3BUTUE JIOTHUECKOTO
MBIIIUICHUS OOYYarOIIUXCSl: OHHM HCIOJB3YIOT JEAYKTHBHBIE W WHIYKTHBHBIC
paccyxkaeHusi, 0000IeHne M KOHKPETHU3aluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mpeanoiaraeT 3HAYUTENBHBIA OO0BEM CaMOCTOSTEIbHON
NESTENBbHOCTH  O0YYaIOUIUXCs, TOITOMY CaMOCTOSITEIbHOE pelIeHuEe 3ajay
00y4JaromMMHCS SBISIETCS pean3alueil AesiTeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4ueOHOro Kkypca «Ajredpa» yriryOJ€HHOIro
U3YYEeHHs] OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOIUYECKUE JTMHUU:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuun». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JVHUI pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C
IPYTMMH €ro JUHUSAMU. B Xone u3ydeHus Kypca OOydYaroIIUMCS MPUXOIUTCS
JIOTUYECKHU PACCYXAATh, HCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3n
C 3TUM B Iporpammy yueOHOro Kypca «Airedpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TpEACTAaBICHHBIE BO BCEX OCHOBHBIX pasleiax MaTeMaTHYecKoro
o0pa3oBaHMs U  CIIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. CopepxaTeabHOW U CTPYKTYpHOM
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAaHHBIM
XapakxTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIECHUS, (POPMHUPOBAHUIO YMEHHSI M0OJIb30BATHCS aITOPUTMaMHU, a
TaKXKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KHU3HU. Pa3BuTHE MOHATHSA O YUCIIE HA yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
CBSI3aHO C pALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OpPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHs YHCIOBOM
JUHUU OTHECEHO K cpelHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOyYarOUIUXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiel peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHusd y4eOHBII MaTepuan TpPYNIUPYETCS BOKPYT  pallMOHAJIBHBIX
BbIpaKEHUU. Anredpa JEeMOHCTPUPYET 3HAUCHHE MATEMATHKW KakK s3blKa Jis
NOCTPOCHHUSI MAaTEeMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB W  SBICHUM
peanbHOro Mupa. B 3amaum oOydeHuss anredpe BXOAST TakkKe JdalbHEHIIee
pa3BUTHE QJITOPUTMUYECKOTO MBILIUICHHS, HEOOXOJIMMOIo, B YAaCTHOCTH, IS
OCBOCHHUSI Kypca UWH(POPMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHMsI, CIIOCOOHOCTEN K MaTeMaTUYE€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-TpaUuecKoi JIMHUM HAIEJICHO HA TIOydYeHHe
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCaHUSI U UCCJIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yyennme marepuana CrIOCOOCTBYET Pa3BUTHIO Y OOYy4YarOIIHMXCA
YMEHUS UCIOJIb30BATh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATHKU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpadUuyecKkoro, BHOCUT BKJIaJ B (popmupoBaHue
NPEACTaBICHUN O POJIY MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUU U KYJIBTYPHI.

VYrinyonénnbrit Kypc anreopbl XapaKTepu3yercs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOI0 amnmapaTta M CBSI3aHHBIX C HUM METOJOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM [JIsl ONMHMCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4eCKOro wmozenupoBaHus. [Ipu
ATOM CaMU OOBEKTH MATEMATHYECKHUX YMO3AKIIOYEHUN M TPUHSITHIE B aireope
npaBWiia WX KOHCTPYUPOBAHHUS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  yYMEHHI
000CHOBBIBATh M JIOKA3bIBATh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUILIUIO,
KpPaTKO M HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOEHUW W ydaT UX
npuMeHeHuto. Tem campIM anredpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
dbopMHUpOBAaHUY HAYYHO-TEOPETUIECKOTO MBIIIICHUS 00YJatONTUXCS.

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4yaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIIEMYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna u BBIUMCICHUS», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa», «DyHKIMN.

Ha m3ydenne yueOHOTO Kypca «Anredpay» otBomutcs 408 dacoB: B 7 kimacce
— 136 yacoB (4 yaca B Hezeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
kiacce — 136 JacoB (4 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucsia v BLIYUCTICHUS

Panmonansabie uncna. CpaBHEHHE, YMOPSJAOYMBAHHE U apU(METHUYECKUE
JNEUCTBUS C PAallMOHAIBHBIMU YKclIaMu. YucinoBas npsiMasi, MOJyJIb YHCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOU CUCTEME CUHUCIIEHHUS.

Pemiennie TekcTOBBIX 3a/1au apupMEeTHUECKUM criocoOom. Perienue 3agau u3
peanpbHOM MPAKTUKU HA YacTH, Ha IpoOU, HA TIPOLICHTHI, TPUMEHEHHE OTHOIICHUN
U TMPONMOpLUHMN MpU PEIICHUH 3aj7ad, pElIeHue 3ajad Ha JBWXKEHUE, padorty,
MOKYIIKH, HAJIOTH.

JenumocTs uenbix uncen. CBoHCTBa JETUMOCTH.

IIpocthie U cocTtaBHble uuciia. YETHbIE W HEU€THbIE uuciaa. [IpuszHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AeIUMOCTH CyMMBbI U
MPOU3BECHHUS 1IEIIBIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmuii oOmuii 1enurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UUCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndecke ornepanuy Hajl OCTaTKaAMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nNepeMEHHBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXI1y BETUYMHAMU B BUIE (OPMYJIBI.

ToxnectBo. ToxxaecTBeHHBIE TPEOOPA30BAHUS ANTECOPAMIECKUX BBIPAKEHUH.
JloKa3aTenbCTBO TOXKIAECTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHorouseH crasgaptHoro Bujaa. C(CreneHb MHOrOYIEHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JeleHre MHorouwieHoB. [IpeoOpazoBanue
L[EJIOTO BBIpAXKEHUS B MHOrowieH. KopHu MHOrousexa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CYMMBbI U KBAaJpaT pasHOCTU
JIBYX BBIPAKEHHHA, Ky0 CyMMBl W KyO pa3HOCTH JABYX BBIpQKEHUU, PA3HOCTh
KBaJApaTOB [JBYX BBIP&XKCHUM, IPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIp@KEHUI, CyMMa M pa3HOCTh KyOOB JABYX BBIPaKECHHUIA.

Pa3noxxeHre MHOTOUYJIEHA HA MHOKUTENIU. BoiHeceHHE 00111eT0 MHOKUTENS 3a
CKOOKH. MeToT TpynIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHO. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MAaTEMAaTHYECKasi MOJIEIIb PEAIBHON CUTYAIIUU.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEUHOrO
ypaBHEHUsA. PemeHne TEKCTOBBIX 3a1ady C MOMOLIBIO JIMHEHHBIX YpPAaBHEHUMU.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOr0 ypaBHEHUS C ABYMS
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YpPAaBHEHUHM C JBYMs II€PEMEHHBIMHU.
I'paduueckuii MeTon pelmieHus] CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
NEpEMEHHBIMU. PelleHne CUCTEM JIMHEWHBIX YPaBHEHHUU C JABYMS NEPEMEHHBIMU
METOAOM TMOJCTAaHOBKH W METOAOM cioxeHus. Cucrema JABYX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTYallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne MExXTy
IBYMSI TOYKaMH KOOPJIHUHATHOMN MPSIMOA.

[IpsimoyrosibHasg cuctemMa KoopAMHAT. AOcuucca M OpJAMHAaTa TOYKMA Ha
KOOpJUHATHOW TuiockocTu. [IpumMepsl rpadukoB, 3aganHbix Gopmynamu. Urtenue
rpaduKOB peaibHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonsthe (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6macTb
ompejeneHuss W ob6nacte 3HaueHW ¢GyHKUMA. CrnocoObl 3amaHus (QYHKIHH.
I'paduk pynkuuu. IloHATHS MakcMMyMa U MUHHMYyMa, BO3pacTaHUs U yObIBaHUS
Ha IIpUMepax pealbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneiHon ¢ynkumu. ['paduk
byukun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbeie kopHU. ApudMETHICCKUN KBApaTHBIM KOPEHb U €TI0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIeWCTBUS C WPPAUMOHAJIBHBIMH YHCIIAMMU.
CaoiicTBa IeMCTBUH ¢ HppallMOHATBHBIMU YKciaMu. CpaBHEHHE HPPALIMOHATIBHBIX
YUCEJL.

[IpencraBneHnss O pacIIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTYypaJIbHBIX, LEJIbIX, PAlHUOHAJIbHBIX, JEUCTBUTENbHBIX 4Hced. CpaBHEHUE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Ocrtatku creneHed. l[IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIEr0 MHPA, JIATEIBHOCTh MPOLIECCOB B
okpyxkatouieM Mupe. CTaHIapTHBIM BUJ YHUCIIA.

AuredOpanyeckue BbIpaKeHU

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHAJBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anredpanveckod JapoOu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U JE€JeHHE anredpandeckux JIpoOeu.
Boinenenue uenoit yactu anredpanyeckoii T1poou.

Panyonanbubie BBIPAXKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKCHUM.

JlonyCcTuMble 3HAYE€HUSI TEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKAILIUX
apudMeTHUeCKue KBaJpaTHble KOpHHU. TOXKJAECTBEHHbIE MpeoOpa3oBaHUS
BBIpKEHUH, CoAiepKaIuX apuhMETHUECKUE KBaIpaTHbIE KOPHHU.

Crenenbr ¢ 1enbiM TOKazateneM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAXKECHU U, COJEPKAIINUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHenue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonnuecTBo neiCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHeHHUs, CBOJUMBIE K JIMHEHHBIM YypAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHoe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 3aj1ay C
MOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JlpoOHO-pariioHaIbHBIE ~ ypaBHEHHUs. PereHue  ApoOHO-pallMOHAIBHBIX
ypaBHeHUN. PemieHue TEKCTOBBIX 3aJad C IMOMOIIBIO JIPOOHO-PAITMOHATBHBIX
ypaBHeHui. ['paduueckast HTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnossie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepasencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. COKEHHE
U YMHOXEHHE YHCJIOBBIX HEpaBEeHCTB. OIlICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHOM. MHOXKECTBO
pEIIEHU HEpaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTRBA.

JInHelHOE HEPaBEHCTBO C OJIHOM INMEPEMEHHOW M MHOXECTBA €r0 PEIICHHM.
Peuienrie TMHEITHBIX HEPABEHCTB C OJIHOM NepeMeHHON. CHCTeMbl U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PenieHume TEeKCTOBBIX 3amad C
ITOMOIIBIO JTUHEMHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.

DyHKIUMN

OO6mactpb omnpesenennst 1 MHOXKECTBO 3HaueHU GyHknu. CriocoObl 3aaaHus
bynkiuit. ['padux dynkuun. Urenne cBoitcTB GpyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

JIunevinas ¢Gyskuusa. DyHKIMHM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MIPOTOPIIMOHATFHBIE 3aBUCUMOCTH, UX TPaQUKH.

Oynkmun Yy = kx, y = kKx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3aganubie pyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBocrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTeseM U €€ CBOMCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEe0OPa30BAHUS BBHIPAKEHUN, COAECPIKAIIUX CTEIEHb C
pPalMOHAJIbHBIM NTOKA3aTEeJIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJpaTHOI'O0 TPEXUICHA HA JIMHEUHbBIE MHOKHUTEIIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mpuMEHEHU METOJI0B PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpauyecKoro MeTojAa MpU PEIICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUI ¢ ABYyMs NepeMEHHbIMU. Pelienue npoctenmmx
CHUCTEM HEJIMHECWHBIX YpPaBHCHUN C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIIeHUs] CHUCTEMbl HEJIMHEHHBIX ypaBHEHHMH C JByMs mepeMeHHbIMH. Cucrema
JBYX HEJWHEWHBIX YPaBHEHHH C JBYMS TEPEMEHHBIMU KaK MOJENIb peaabHOMN
CUTYaIIHH.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpPaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
JUIsl palliOHABHBIX HepaBeHCTB. [IpocTeiiline HepaBeHCTBA C MAPAMETPOM.

Peuiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYyMs MepeMeHHbIMH. [ 'paduueckuii
METO/ PELICHHS] CUCTEM HEPABEHCTB C IBYMsSI IEPEMEHHBIMH.

DOyHKUUMA

Oynkmus.  CBoiictBa  GyHKUMiA:  Hymd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TTPOMEKYTKH BO3pacTaHusA W yObIBaHUS (DYHKIIUH,
4ETHBIC U HEUETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIEe 3HAYCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoictBa. lcmomb3oBaHHE CBOWCTB
KBaZpaTHYHOW  (PyHKIMM s pemeHus 3agad. [loctpoenue  rpaduka
kBagpatuyHor ¢yHkiuu. llomoxkenne rtpaduka KBagpaTHUHOW (QYHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuenTos. ['paduxu Gpynkuuii y =ax2, y = a(x —m)2uy
= a(Xx — m)? +n. IToctpoenue rpadhuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TTOKa3aTesieM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonstue wuMcinoBoil mnociaenoBaTenbHOCTU. KoHeuHble W OECKOHEYHbIE
ocnenoBaTeNnbHOCTH.  OrpaHudeHHas  MOCJIEIOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacrtaromasi  (yOwIBaromiasi)  mociefoBaTebHOCTh.  CrocoObl  3a1aHus
MOCJIEIOBATEILHOCTH: ONMUCATENbHBINA, TAaOJWYHBIA, C MOMOULIBIO (HOPMYJBI N-TO
YJI€Ha, PEKYPPEHTHBIM.

Apudpmernyeckas U TreoMmeTrpuyeckas mnporpeccud. CBOWCTBa YJIEHOB
apupmeTnyeckoil u reoMerpuueckoil mnporpeccuid. dopmynabl N-ro  uigeHa
apumeTniyeckol u reomeTpuyeckoi nporpeccuid. dopmysabl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOW U T€OMETPUYECKON mporpeccuii. 3aJaul Ha MPOLIEHTHI,
O0aHKOBCKHE BKJIa/Ibl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOIN IPOrPECCHH.

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUYEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKW, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHIKEHUSIM  POCCUMCKHUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYTUX HAyKaxX U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH IrpakJIaHuHa U peaju3aliud ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKU3HU JUIS YCIEIIHOW MpodecCHoHaIbHOM
NESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajJad, PEIICHWH, PACCYKICHUU, YMEHHUIO BHJEThH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallMEd B JIESITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYMMOCTH U1 PAa3BUTHUSA LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MATE€MAaTUKUM U MATEMATHYECKOW KYJIBTYPOM KaK CPEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMU UCCIIEIOBATEIBCKON AEATENBbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJTYYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3MI0POBBS, BEACHUS  3J0pOBOTO  00Opa3za  >KM3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PEQPIEKCUM, TPU3HAHHEM CBOETO
mpaBa Ha OIIMOKY M TaKOTO0 K€ MpaBa APYroro 4eJI0BEKa;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUSA:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIaCTM COXPaHHOCTH OKpY)KAIollleW Cpenbl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEJACTBUM JJISI OKPYXKAKIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX TPoOJIeM U MyTeH UX pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJed, MpUuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (HOPMYJIUPOBATH UJICH,
MOHSITHUS, TUMOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE paHEe HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEUCTBHs, (OpMYyIHUpOBaTH M OICHUBATH PUCKH H
MOCTIENICTBUS, (HOPMHUPOBATDH OTIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynabTate oCBOEHHUS MPOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePHU3yIOIIHECs OBJIaJICHHEM YHHUBEPCATbHBIMH
NO3HABATCIbHBIMH  JICUCTBUSIMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMH
JICHCTBUSMH U YHHBEPCAIBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue AecTBU:

BBUBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
onpeiesieHHs] MOHSTUI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCcU(UKaILINH,
OCHOBaHUS JIJIs 000OIIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
yTBEpAUTENbHBIC U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIAITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSX, MpenjaraTb KPpUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYU;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOTO), TPOBOJAUTH CAMOCTOSTENBHO JOKA3aTENbCTBA MaTeMaTHYECKUX
(akTOB, BBICTpaWBaTh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHl H KOHTPIPUMEDHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIIeHus;

BbIOMpaTh crnoco® pelmeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHs, BBIOMpATh HaumboNee MOAXOASIHKA C  y4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS

UCTIOh30BaTh BOTPOCHl KAaK HCCIENOBATCIIbCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAHaBIMBaTh HCKOMOE U JaHHOE, (hOpMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTh IO CAMOCTOSATENIBHO COCTABJIECHHOMY IUIaHY OSKCIEPUMEHT,
UCCIICJIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OObEKTa,
3aBHCUMOCTEH 0OBEKTOB MEXYy COOO;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ybTaTaM
OpOBEAEHHOIO  HAONIONEHHUS,  MCCICAOBaHUS, OKCIEPUMEHTa,  OLECHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TaKXKe BbIIBUraTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HENOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JIaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(POPMAIUIO PAa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;

BeIOMpaTh (GopMmy TpeAcTaBieHHS WHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, TuarpaMMaMu, HHOM rpaduKoi U ©X KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(opMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSAMU U
eI IMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHUS MO XOAY pEUIeHUs 3aJayu,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJ1a€MOW TEMBI,
npoOsieMbl, pemaeMoil 3ajaud, BBICKA3bIBaTh HJIEH, HAIEICHHbIE Ha IOUCK
pELICHUs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYTHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3linuue U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(bopMynHpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMi 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M MHJMBHUIYyaJIbHOU
paboThl MpHU pelIeHWH Y4eOHBIX MaTEeMaTWYEeCKUX 3a7ad, NPUHUMATh Ielb
COBMECTHOW JAESTENBHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensTh BUIbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3ybTaT
paboThl, 0000111aTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX QopMax paboTel (00CyxaeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMBl» W UHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPAMHUPOBATh CBOM JAEMCTBHUA C JPYIMMM 4J€HAaMH KOMAaHMbI, OLICHUBATh
KayecTBO pe3ylbTaTa M KadecTBO CBOEro BKJIaJa B OOLIMI pe3ynabTaT IIo
KPUTEPHUSIM, CPOPMYJIUPOBAHHBIM Y4aCTHUKaMH B3aUMOJICHCTBUSI.

PeryisiTUBHBbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpUEHTHPOBATHCS B PA3NUYHBIX MOJX0AAaX MPUHATHSA PELICHUN (MHANBUIYAIbHOE,
PYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, alTOPUTM PElIeHUs 3a1ayd (WIh €ro
94acTh), BBIOMpaATh CIOCOO pEmICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQJIETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPoIiecca M pe3ynbTara
pEIICHHs] MaTeMaTHIeCKOM 3a/1a4i, CAMOMOTHBAITNH U pedIIeKcHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layH,
BHOCUTHh KOPPEKTHUBBI B [IESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIBHOCTU MOCTABICHHOW LIETU U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTUKEHUS WIM HEJOCTUKEHUS 1IeJIU, HAXOAMUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh SMOLMHU IMPU HM3YYEHUU MaATEeMaTHYECKHMX OOBEKTOB U (DaKToOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pPEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy oO0yuenus B 7 kiaacce 00y4aromuics MOIyYUT CIAETYIONTUE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Pannonanbhbie yncia.

[lepexonuth OT OHOM (OPMBI 3amUCU YKCEN K JIpyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAJIBHBIX YMCEJI, MHOKECTBA 1IEJIBIX
yycesl, MHOXKECTBAa palMOHAJIBHBIX YHMCEN TpPU PEHICHUHM 3aj]ad, MPOBEICHUU
pacCyKJIeHUH 1 I0Ka3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aIMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

BoimonHaTh, coyeTas yCTHblE M NHCbMEHHBbIE MNPUEMBI, apudmeTHuecKue
JNEUCTBHS C PAllMOHAIBHBIMM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YHCEI U MpPaBHIIA
JNEVUCTBUM, MPUEMBI pALITMOHATBHBIX BBIYMCICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUS YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX PalMOHAJIbHbBIE
Yyclia M CTENEHU C HaATypaldbHBIM IIOKa3aTelieM, MPUMEHSATh pPa3zHOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABISATh U OLIEHUBATH YHCIIOBBIE BBHIPAKECHUS
IPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3aJ1a4d U3 APYTUX YYEOHBIX TPEAMETOB.

OkpyryisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
NPaKTUYECKOM CHUTyalld, BBINOJHATh NPUKUIKY U OLEHKY pe3yibTaTa
BBIYMCJICHUM, OLICHKY 3HAYEHWW YHWCIOBBIX BBIPAXKECHUH, B TOM 4YHCIIE IIpU
PELICHUY NMPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apu(PMETHUECKUM CIOCOOOM, HCIOJIB30BAThH
TAOJIUIIBI, CXEMBI, YEPTEeXKH, APYTHe CPEICTBAa TPEJACTABICHUS aHHBIX TIPH
pELICHUY 3a1ay.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJINYKMH, MPONOPIMOHAIBHOCTBIO BEIMYMH, MPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJad ¢ YYETOM OTPAHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1eIuMOCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUH 3a]a4 TPU3HAKU IEIUMOCTU Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CB00OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEUYETHOE YHCIIO,
B3aUMHO ITPOCTHIC YUCTIA.

Haxoaute Hambosbmiuii OOMIMN AENUTENIb U HAaUMEHbIIEE O0IIee KpaTHOE
Yyuces ¥ UCTOJIb30BaTh UX MPHU PEIICHUH 3a/a4, MPUMEHTh anroput™ EBkiuza.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJAYJII, TPUMEHSTh CBOMCTBA
CpPaBHEHUU 110 MOIYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxeHus ¢ nepeMeHHBIMU.

Ncnonw3oBaTh alredOpandeckyrd TEPMUHOJIOTUIO U CHUMBOJIUKY, MPUMEHSThH
e€ B mpoIecce 0CBOSCHUS y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

MEPEMEHHBIX.
Hcnonp3oBaTh  IMOHATHE  TOXKJIECTBA,  BBINOIHATL  TOXKJIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, I0Ka3bIBaTh TOXKIECTBA.
MHOro4yieHsbl.

BoimonHaTh  mpeoOpa3oBaHUS  IEIOr0  BBIPAXEHUS B MHOTOYWIEH
PUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
¥ C MHOTOWIEHAMHU, IPUMEHSITH (DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT U
KyO CyMMBbI, KBajpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE /JIs1 YIPOIICHUS BEIUUCIICHUN.

OcyiecTBIsATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYIIUPOBKU CIIAraeMbIX, IPUMEH s
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
U3 MaT€MaTUKH, CMEXXHBIX [IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BEIPAKCHHIM.

YpaBHeHUs] 1 HEPAaBEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexoa OT UCXOAHOTIO YPAaBHEHHUS K pABHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YPAaBHEHMUSI.

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsSl TICPEMEHHBIMHU, TOJB3YSACHh TPAaPUKOM, MPUBOIUTH TPHUMEPHI PEIICHUSI
ypaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMECHHBIMHU, B TOM
quciie rpaguyecku.

CocTaBnsaTh W pemath JTWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJadd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M MOJIYYEeHHBIH pe3yNbTaT.

DyHKUUH

KoopauHate! u rpaduky.

N300paxkaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIY49H, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATH YHUCIOBbIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIBIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMs, pACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

HaxoauTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALINIO U3 TPA(HUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEN.

Hcnons3oBaTh cBoicTBa (GYHKIMA Ui aHalu3a TpauKoB peaabHBIX
3aBUCUMOCTE (HynH (QYHKIHH, NPOMEXKYTKH 3HAKOTOCTOSHCTBA (DYHKIINH,
IPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAuMOOJIbIIee W HAWMCHBIIICE
3Ha4YeHUS (DYHKITUN).

Hcnonb3oBaTh rpaduku Al KCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pElIeHNH 33724 U3 APYTUX YUYCOHBIX MPEIMETOB U PEATbHOM )KU3HU.

K xoniy o6yuenus B 8 kiacce o0ydaromuiics MOIYyYUT CICAYIONTUE TPEIMETHBIE
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie yuca.
[loHnmMaTe W HCHOJNB30BaTh MPEACTABICHUS O PACIIMPEHUH YHMCIOBBIX
MHOKECTB.
CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHISCKUAN
KBaJIpaTHBIM KOPEHb, UPPALMOHAIIBHOE YKCJI0, HAXOJINTh, OICHUBATh KBaJpPaTHbIC
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KaJIbKYJISTOpP,  BBIIOJHSATH



npeoOpa3oBaHusl BBIPAKEHUHM, COAEP)KALIUX KBAaJApPAaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPAaBHEHUS, OKPYTJIEHUS] U BBIYUCIICHHUM, U300pakaTh NE€HCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJBIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuchbIBaTh W OKPYIJISATh YUCIIOBBIE 3HAUYECHMUS
pPEabHBIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBo0OOHO omepupoBaTh NOHATHEM OCTaTKa MO MOJYJI0, TPUMEHSIThH
CBOMCTBAa CPAaBHEHUW 0 MOAYJIIO, HAXOANUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOGHO-palimoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HA4YEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAXKCHUSX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAIBHON IPOOH.

BrinmonHaTs npuBeseHue anredpandeckux apoleil Kk o0iieMy 3HaMeHaTeNo,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNre0pandyeckux apooei.

BrInosiHATh TOXIECTBEHHBIE TPE00OPa30BaHUS PAllMOHAIBHBIX BRIPAXKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUM I PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEeMaTHUKHU, CMEXKHBIX IPEAMETOB, U3 PEAIBHOU IIPAKTUKHU.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHM C LEJIbIM  II0Ka3aTesieM, BBINOJHITH
npeoOpa3zoBaHus BEIPAKECHUMN, COACPKAIINX CTEIIEHHU C TEJIBIM MTOKa3aTeIeM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonuts nonyctumMble 3HaU€HUSI IEPEMEHHBIX B BBIPAXKEHUAX, COAECPXKALIUX
apu(pMETHIYECKUE KBaIPATHBIE KOPHHU.

BeimonHATh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBaspaTHble ypaBHEHUS.

Pemiats 1poOHO-paliMiOHaNbHBIE YPABHEHHUS.

Pemate nMHElHBIE ypaBHEHHsS C MapaMETPAMH, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPABHEHHM C ITapaMETPaMH.

[IpoBOaUTE MCCIIENOBaHNsI YPABHEHUN U CHCTEM YPABHEHHUI, B TOM YHUCJIE C
OpUMEHEHHEM TpaduyecKuxX MpeAcTaBieHU (yCTaHABIMBATh, HMMEET JH
YPAaBHEHUE WM CHUCTEMA YpPABHEHUM PEUICHHS, €CIM HMEET, TO CKOJIBKO, U
npodee).



[lepexonuth OT ciiOBeCHOUW (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIN C TIOMOUIBK0 COCTaBJICHUS YPAaBHEHHUS WM CHUCTEMBI YpPAaBHEHUM,
AHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M ITOJYYEHHBIN PE3yJIbTarT.

[IprMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHHUS, OIIEHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaMyecKy0 WJUTIOCTPAllUI0 MHOXKECTBa pEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonnMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHUS), OMNpeessaTh 3HaueHHE (PYHKIUMU IO 3HAYCHUIO
apryMeHTa, onpeessaTh CBOMCTBa (YHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GyHKIIUNA , OMUCHIBATh CBOMCTBA YUCIOBOW (YHKIIMH IO
e€ rpaduky.

K xoHiy obyuenus B 9 kiaacce 00y4yaromuiics MoayyuT CISIYIONUE MPEIMETHBIC
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CBo0OOTHO oOlepupoBaTh TOHATUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM IIOKa3aTelIeM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
palMOHANIBHBIM TIOKa3aTesieM, HCIONb3yd NpU HEOOXOJUMOCTH KalbKYISTOP,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PALMOHAJIBbHBIM II0OKA3aTEeIEM.

Hcnonp30BaTh NMOHATHE MHOKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, IPOBEICHUMN PACCYXKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCIIA, BBINOJIHATH MPUKUAKY PE3yJbTaTa BBIYUCICHUN, OLICHKY
YHCJIOBBIX BBIPAXKEHUM.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepUpoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHH KBaJPaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPABHEHWs, YPAaBHEHHMS, CBOISIIUECS K
HUM, IPOOHO-pAIOHATILHBIE YPAaBHEHUS.

PemaTe Heclio)KHBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ, MHTEPBAJIOB, M300pakaThb pEIICHHE HEPABEHCTB HAa YUCIOBOM MPSIMOH,
3aIMChIBaTh PELIICHUE C TIOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUUW C JABYMSI NEPEMEHHBIMHU U
CHCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITApaMETPOM.



[IpyuMeHsATHh METO/Ibl PAaBHOCHJIBHBIX MPE00Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHeHU! 3-i U 4-i1 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTb pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOU MPSIMOM, 3alMCBIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHUs, HEpPABEHCTBA W HX CHCTEMBI, B TOM UYHCIE C
OTpaHWYEHHUSMU, HAIIPUMED, B LIEJIbIX YNCIIAX.

IIpoBoauTh HcCClIENOBaHNs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
npUMeHeHHueM rpaduyecKuX MpeJCTaBlIeHU (ycTaHaBIMBaTh, HMEET JIU
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

Pemate TeKCTOBBIE 3ajauyd aiare0OpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPAaBEHCTBA M HMX CHCTEMBI JJISl COCTaBIICHHUS
MaTeMaTHYECKON MOJENN pPEAJIbHOM CUTyallud WM MPUKIAJHOW 3aJadH,
UHTEPIPETUPOBATH MOJTYUYEHHBIEC PE3YJIbTAThl B 3aJJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CBOOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
byHKIIMK, TpsiMas MPONOPLUUOHAIBHOCTb, JUHEWHas (QyHKIus, oOparHas
IPOMOPLHUOHATBLHOCTD, Tapadoia, Turepoosa, KycouyHo-3aanHas QyHKIIHS.

UccnenoBath PpyHKIMIO 10 €€ rpauKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeieHusl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMITTOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX QYHKIIUN U3 peaTbHOU KU3HH, PU3UKH, TEOMETPUH.

Onpenensate MoyoxeHue rpaduka KBaJApaTUYHOW (PYHKIIMM B 3aBUCHUMOCTH
oT ¢ K03 PUITUEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIIMH, OIHUCHIBATH  CBOMCTBA
KBaJipaTUIHOU (PyHKIMH 10 € rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a71a4.

Ha npumepe kBanparuuHoit GyHKIMH cTpouTh rpaduk Gynkmmu y =af(kx +
b) + ¢ ¢ momomrkio peodpazoBanuii rpaduka pyakuu y=Ff(X).

WnmroctpupoBaTh € TMOMOIIBIO TpauKa peanbHYl 3aBUCUMOCTb WIIU
IIPOLIECC IO UX XapPAKTEPUCTHUKAM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO ONEepUpPOBATH MOHATHAMU: MOCIEA0BATEIBHOCTD, apuMeTndecKas
U TEOMETPUYECKAs IPOIPECCUH.



3amaBaTh MOCIEJOBATENBHOCTH PA3HBIMH  CHOCOOAMHU:  ONHUCATEIBHBIM,
TaOJIMYHBIM, C IOMOILBIO (POPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BbINOJNHATE  BBIYMCIEHHUS C HUCHOJb30BaHHEM (oOpMya N-ro 4jeHa
apu(pMETHUECKON U T€OMETPUUECKON MPOrpeCcCHil, CYMMBbI IIEPBBIX N YJIEHOB.

N300pakaTh wi€Hbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33/1a4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpa, HU(PPOBBIX
TEXHOJIOTHIA).

Pacrio3HaBaTh W NPUBOAUTH MPUMEPBI KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIIbHOCTEH,  OIPAHUYEHHBIX  IIOCJIEA0BATEIILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaloOIIMX) NOCIE0BATEIbHOCTEN.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEA0BATEIIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMEeTPUUECKON MPOTPECCHH.

[IprMeHATs METO MATEMATUYECKOW UHAYKIMU DU PELICHUU 3a/a4.



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI
KommyecTBo 4yacos
1 ParmmonansHbie ApoOu 23
2 KBanpaTHbie KOpHU 20
3 KBanpaTtHbie ypaBHEHUS 30
4 HepaBenctBa 20
5 Crenens C 1eNIBIM TIOKa3aTeneM 11
6 OyHKIMU U TpaQuKu 13
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIS 3HAHUN 19
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne ypoxka Tema ypoka KosmyecTBo yacos
1 MHoro4JIeHbI, ASUCTBUS ¢ MHOTOYJICHAMH 1
2 @opMyITBI COKPAIIIEHHOTO YMHOKECHUS 1
3 Pa3no)xeHne Ha MHOXKUTENU: BEIHECEHUE 32 CKOOKY, IpYIIIUPOBKA 1
4 VYpaBHEHHs1, pellIeHUE YPaBHEHUN pa3JI0OKEHUEM HA MHOKUATEIN 1
5 OyHKIMU U TpadUKHU. 1
6 CucTeMbl TUHEWHBIX YPABHEHUN U METO/IbI UX PELICHUI 1
7 PanyoHanbHble BEIpa)KeHUS 1
8 CaoticTBa apodei 1
9 CaoiictBa apo6eii. Cokpatienue apooei 1
10 CaoiictBa apoodeii. CokpamieHue apooeit 1
11 CrnosxeHue ¥ BRIYUTAHUE IPOOEH ¢ OIMHAKOBBIMH 3HAMEHATEIIMU 1
12 CrnosxeHue ¥ BBIYUTAHUE IPOOEH ¢ OJIMHAKOBBIMH 3HAMEHATEISIMU 1
13 CrnoxeHue 1 BIYUTaHUE APOOEH ¢ pa3HBIMU 3HAMEHATENIIMU 1
14 CrnoxeHue ¥ BIYUTaHUE APOOEH ¢ pasHBIMU 3HAMEHATENIIMU 1
15 CrnoxeHue ¥ BBIYUTaHHUE APOOEH ¢ pasHbIMU 3HAMEHATEIIMU 1




16

YMHOKEHUE IpoOeH.

17 Bo3sBenenue npobu B cTeneHb

18 Henenue npobeit

19 Henenue npodeit

20 YMHOKEHUE U JIelIeHne qpooeit

21 [IpeoGpa3oBaHue parMOHAIbHBIX BHIPAKEHUIN
22 [IpeoGpa3oBanue parMOHaIbHBIX BHIPAKEHUIN
23 [IpeoGpa3oBaHue parMOHAIbHBIX BHIPAKEHUIN
24 [ToBTOpenue no Teme «JIpoom»

25 Konmponsnas pavoma «/Ipoou»

26 OyHKIUA Y=K/X U € rpaduk

27 OyHKIUA Y=K/X U € rpaduk

28 [IpencraBnenue apoOeit B BUIE CyMMBI Ipo0Oei
29 [IpencraBnenue apoOeit B BUIE CyMMBI Ipo0Oei
30 PamnmonanbHbIe YKCaa

31 HppaunonansHbie yncna

32 JleficTBUTENbHBIE YKCIIa

33 KBanparsble kopHU




34

Apudmernueckuii KBaapaTHbBII KOPEHb

35 ApupmMeTrnuecKii KBapaTHBIA KOPEHb

36 Brrurcnenue v orieHKa 3HAYCHUN KBAIPATHBIX KOPHEH

37 Boruncnenue v orjeHKa 3Ha4YeHU KBaJApaTHBIX KOpHEH

38 dynxuus y = v/x u ee rpaduk

39 dynxuus y = v/x u ee rpaduk

40 KBanpatHblil KOpeHb U3 IPOU3BEACHUS, APOOU U CTENIEHU

41 KBanpaTHbIii KOPEHb U3 TPOU3BEACHHUS, APOOU U CTEIICHU

42 Brinecenne MHOXHTEINS 32 3HAK KOpHS. BHECeHNEe MHOKUTES O] 3HAK KOPHS
43 [IpeoOpa3oBaHKe BRIpAKEHUH, COACPKAMINX KOPHH

44 [TpeoOpa3zoBanue BEIpaKEHNUH, COACPIKAIINX KOPHH

45 [TpeoOpa3oBanue BEIpa)KeHNH, COEPIKAIINX KOPHU

46 [TpeoOpa3zoBanue JBOMHHBIX paJUKAIIOB

47 [TpeoOpa3zoBanue JBOMHHBIX paJMKAIOB

48 IToBTOpenue no reme «KBagpaTHbII KOPEHb»

49 Konmpononas pavoma «/leiicmeumenvnoie yucna. Keaopammuwiii Kopeno»
50 Omnpenenenne KBaApaTHOTO YpaBHEHHUS

51 Henomnnele kBajpaTHbIe ypaBHEHUS




52

Henonnele kBagpaTHbIE ypaBHEHUS

53 @opMyIIbl KOPHEN KBAJAPAaTHOTO YPAaBHEHMS

o4 ®opMmysbl KOPHEHN KBaJpaTHOTO YpaBHEHHUS

55 ®opMmyibl KOPHEHN KBaApaTHOTO YpaBHEHUS

56 YpaBHEHWUSI, CBOSIINAECS K KBAAPATHBIM

57 VYpaBHEHUsI, CBOJANINECS K KBaIpaTHBIM

58 YpaBHEHHSI, CBOSIINAECS K KBAPATHBIM

59 Pemenue 3aga4 ¢ NOMOIIBIO KBAJIPAaTHBIX YPaBHEHUI
60 Pemenue 3a1a4 ¢ MOMOIIBIO KBAAPATHBIX YPABHCHHMA
61 Pemenue 3a1a4 ¢ MOMOIIBIO KBaIPATHBIX YPaBHEHUI
62 Teopema Buera

63 Teopema Buera

64 Teopema Buera

65 PasnoxeHne KBapaTHOTO TpexdieHa

66 Pa3noxxeHne KBaJ[paTHOTO TpexuseHa

67 Pa3noxxeHne KBaJ[paTHOTO TpexuseHa

68 [ToBTOpenue no Teme «KBaapaTHbie ypaBHEHUSD

69 Koumponvnana paboma «Keaopammnwie ypasnenusn




70

Pemenue npoOGHO-paiioHaTBHBIX YPaBHEHUN

71 Pemenue npo6GHO-paliioHaNbHBIX YPAaBHEHUN

72 Pemenue npo6GHO-paliioHaNbHBIX YPAaBHEHUN

73 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUN

74 Pemrenue 3agau ¢ moMoIIp0 IPpOOHO-PAITMOHANIBHBIX YpaBHEHUN
75 Pemenue 3agad ¢ momMomIp0 IpoOHO-PAITMOHANIBHBIX YpaBHEHUN
76 Pemenue 3aga4d ¢ moMomIp0 IpoOHO-PAITMOHAIBHBIX YpaBHEHUN
77 Pemenne 3aga4u ¢ momMomip0 APOOHO-PAITMOHAIBHBIX YpaBHEHUN
78 [ToBTOpenue no Teme «J{poOHO-parMOHATBLHBIC YPaBHEHUS

79 Koumponwvnaa paooma «/[poono-payuonanvnuie ypagHeHus»
80 UucnoBsie HEpaBEHCTBA

81 CBO¥ICTBa YHCIIOBBIX HEPABEHCTB

82 CBoiiCTBa YHMCIIOBBIX HEPABEHCTB

83 CrnosxeHue ¥ yMHOXKEHUE YHUCIIOBBIX HEPABEHCTB

84 CrnosxeHue 1 YMHO)KEHUE YHCIOBBIX HEPABEHCTB

85 [TorpenrHocTs ¥ TOYHOCTh MPUOIHKEHUI

86 Ilepeceuenue u o0beTMHEHNE MHOXKECTB

87 YucnoBele TPOMEXYTKH




88

Pemrenne HepaBeHCTB € OHOW IEPEMEHHOM

89 Pemienne HepaBeHCTB ¢ OHOM MEpEeMEHHON

90 Penienne HepaBeHCTB € O/IHOM MTEPEMEHHOM

91 Pemrenne cucrem HEpaBEHCTB C OJJHOM EPEMEHHON

92 Pemenue cucreM HEpaBEHCTB € OJTHOM MEPEMEHHOMN

93 Pemrenne cuctemM HEPaBEHCTB C OJTHOW TIEPEMEHHOM

94 Jloka3arenbCcTBO HEPABEHCTB

95 Jloka3arenbCcTBO HEPABEHCTB

96 Pemenne nmpocTemmx HEPaBEHCTB ¢ MOAYJIEM

97 Pemenne nmpocTeimmx HEPaBEHCTB ¢ MOAYJIEM

98 [ToBTOpenue no reme «HepaBeHncTa»

99 Koumponvnan paooma «Hepagsencmea

100 OmnpeerneHne CTENIEHH C IENIBIM OTPHUIIATEIILHBIM TTOKa3aTeIeM

101 OmnpeesnieHre CTEIICHH C [EJIBIM OTPHUIIATEIBHBIM TIOKa3aTeIeM

102 CBoiiCTBa CTENEHU C 1EJIBIM NTOKa3aTelleM

103 CBoiiCTBa CTENEHU C 1IEJIBIM NTOKa3aTelleM

104 [IpeobpazoBaHue BhIpayKEHH, COJEPIKALIUX CTEIIEHH C IIeJIBIM TI0Ka3aTeIeM
105 [IpeoOpazoBaHue BeIpakE€HH, COEPIKALIUX CTETIEHH C IIeJIBIM TIOKa3aTeIeM
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[IpeoOpazoBanme BEIpAKEHUH, COACPIKAMINX CTEIICHH C [EIBIM TTOKa3aTelieM

107 CrangapTHbIi BUJ Yucaa

108 CrangapTHbIN BUJ Yucaa

109 [ToBTOpenue no teme «CTeneHs C LEIbIM OKa3aTeIeM»

110 Konmponsnan paboma «Cmenens ¢ ueavlm nokazamenem»
111 OyHK1MS, 06JaCTh ONpeieeHus U 00JacTh 3HaUeHUN QyHKIMHA
112 OyHK1MS, 06JaCTh ONpeieeHus U 00JacTh 3HaueHUN (QyHKIMHA
113 Pactsokenue u cxxatue rpadukoB

114 Pactsoxkenue u cxxarue rpagukoB

115 [TapannensHbIi IEpeHOC TPAPUKOB PYHKITHIA

116 [TapannensHbIi IEpeHOC TPAPUKOB PYHKITHIA

117 Oynxmmn y=xt u y=x?

118 Oynxmun y = x*t u y = x?

119 OO6paTHas MPONOPIIMOHATBHOCTE U €€ Ipaduk

120 JlpoOHo-nuHelHast GpyHKIUs U ee rpaduk

121 JpoOHo-nuHelHast pyHKIMA U ee rpaduk

122 [ToBTOpenue no reme «OyHKIUU U TPaAPUKID

123 Koumponvnan paboma «@yukyuu u cpaguxu




124 [ToBTOpenue kypca 8§ knacca 1
125 [ToBTOpenue Kypca 8 Kiracca 1
126 [ToBTOpeHue Kypca 8 kmacca 1
127 [ToBTOpeHue Kypca 8 kiacca 1
128 [MToBTOpenue Kypca 8 kiiacca 1
129 [MToBTOpenue Kypca 8 Kiracca 1
130 KonTposabHas padora 3a 1 moayroaue 1
131 KonTposabHas padora 3a 1 moayroaue 1
132 HTorosasi KOHTpPOJILHAS padoTa 1
133 HTorosasi KOHTpPOJILHAS padoTa 1
134 Hrtoropoe 3aHsTHE TIO KYypCy anreOpsl 8 Kiracca 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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