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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisSe€TCSs OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0Opa3oBaHusA: OHa 00ECIEYNBAET U3YUYEHHUE APYIHX AUCIUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOM Ku3HU. PaszButue y
OOy4alolMXCs HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMii, crnoco0e OTPaKEHHUS MaTeMaTUYECKOM HayKou
ABJIGHUA W TPOLIECCOB B TMPHUPOAE M OOIIECTBE, pOJM MATEMaTHYECKOTO
MOJICTMPOBAaHUST B HAYYHOM I[IO3HAHUM M B TPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U Ka4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL aJanTald B COBpeMEHHOM IudpoBoM obmiecTBe. M3yueHnue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMeHHs  HaOmIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATh CBOW JICHCTBUS, BBIBOJBI, (HOPMYIHPOBATH
yTBepkaeHuss. OcBoeHHEe Kypca aireOpbl 00eCleyuBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJICHUST OOYYarONIUXCsl: OHM HCIOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxaeHusi, 0000IeHne M KOHKPETHU3aluio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTENBHBIA OO0BEM CaMOCTOSATEIHHOM
JESTENBHOCTH O0YYaIOUIUXCsl, TO3TOMY CaMOCTOSITEIbHOE pelIeHuEe 3ajay
00Oy4YaroIMMHUCS SIBISIETCS peain3aleil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4ueOHOro Kypca «Anredpa» yriayO0ia&éHHOTO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHHMAIOT COJEpPKATEIbHO-METOJUYECKUE JIMHHH:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHUsI Kypca, B3aUMOJECHCTBYS C
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHHs Kypca 0OO0y4arolmuMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTEeMaTHYECKOTO
oOpa3oBaHUs H  CHOCOOCTBYIOIIME  OBJAJICHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOIO MaTeMaTH4ecKoro s3bika. CoJepKaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanvne nuHUM «Ywcia W BBIYHCICHUS» CIYXKUT OCHOBOW A
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCEHEBHOM
KU3HU. PazBuTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBS3aHO C pAlMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIAMHU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpY:Karoulel peasbHOCTH. Ha ypoBHE OCHOBHOIO 00111€T0
oOpa3oBaHus y4eOHBII MaTepuan TPYNIOUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpAKEHUN. Anredpa JIEMOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA KAk s3bIKa JUIs
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAST TakKe JajibHeiIiee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJIHMMOIo, B YAaCTHOCTH, Jis
OCBOCHHUSI Kypca UWH(OPMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICIYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHMsI, CIIOCOOHOCTEN K MATEMAaTUUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-TpaUUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
00ydJaromuMHCsl 3HaHUN O (YHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOW MOJCIH
JUTSL OMIMCaHUsSl U UCCJIEIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmecrtBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCIOJIb30BATh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, rpaduyeckoro, BHOCUT BKJIaJg B (popmupoBaHue
IPEACTaBICHUN O POJIY MaTEMAaTUKH B Pa3BUTUH LIUBWIN3ALUU U KYJIBTYPBI.

Yrny6néuubii Kypc anreOpsl XapaKTepHu3yeTcs U3y4YeHHUEM
JOTIOJIHUTENIBHOIO TEOPETHYECKOTO ammnapara W CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM [JISl ONMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro wmozenupoBaHus. [Ipu
ATOM CaMU OOBEKTHI MAaTEMAaTHYECKUX YMO3AKIIOUCHWH U TMPUHATHIE B airedpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
000OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HarJISIJHO PACKPBIBAIOT MEXaHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
dbopMHUpPOBAaHNHN HAYYHO-TEOPETUIECKOTO MBIIIJICHUS 00YJIatONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcsi y4eOHBIH Kypce
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3eiibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpanuyeckue BBIPAKECHUS», «YpaBHEHUS U
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 408 gacoB: B 7 kiacce
— 136 yacoB (4 yaca B Hezeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE W apuUPMETHUUYECKUE
JNEUCTBUS C pallMOHAIBHBIMU YKciIaMu. YucnoBas npsiMasi, MOJyJIb YKCIa.

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

Pemienne TekcToBBIX 3a/au apupmMeTHIeCKUM criocoboM. Pemienue 3amau u3
peanbHOM MPAKTUKU HAa YacTH, Ha IpoOU, HA TIPOLICHTHI, TPUMEHEHUE OTHOIICHUN
U TPONOPLMN MpU PEIICHUH 3a7ad, pelIeHue 3ajad Ha JABWXKEHUe, padorty,
MOKYIKH, HAJIOTH.

JenumocTs uenbix uncen. CBoHCTBA JETUMOCTH.

IIpocthie U cocTtaBHble uuciia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AE€IUMOCTH CyMMBbI U
MPOU3BECHHUS 1IEIIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmmit oOmuii 1enurens 1 HaMMEHbIee 001Iee KpaTHOE JIBYX YHCE.
B3anmuO npocTeie uncia. AnroputMm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AuireOpanyeckue BbIpasKeHUs

BelpaxkeHne ¢ nepeMEHHbBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEX1y BeTUUYMHAMU B BUIE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BaAHKS ANTeOPANIECKUX BBIPAKEHUH.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHoOrouseH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BHIYMTAHHE, YMHOKEHHE M JieJeHrue MHoroujaeHoB. [IpeobpasoBanue
LIEJIOr0 BhIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBaJApaT CyMMBbl U KBAJpaT PasHOCTU
JIBYX BBIPAXKEHHH, KyO CyMMBl M KyO pa3HOCTH JBYX BBIP@KEHUU, DPa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUW, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHHUI.

Pa3znosxeHre MHOTOYJI€HAa HA MHOXUTEIU. BoiHeceHre 0011ero MHOXKHUTEIS 32
CKOOKH. MeToT TpynIIpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHO. Kopenb ypaBHeHus. CBoMCTBAa ypaBHEHUM
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4eCKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TUHEHHOr0 ypaBHEHUS C ABYMS
nepeMeHHbIMM. CHUCTEMBl JIMHEMHBIX YpPAaBHEHUM C JBYMsI II€PEMEHHBIMHU.
I'paduueckuii MeTon pemieHus CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMS
IIEpEMEHHBIMU. PernieHne crucrteM JIMHEMHBIX YPABHEHHUU C JIBYMsI IIEPEMEHHBIMHU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHON CUTyallUU.

DyHKUUMA

Koopaunara Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHre MEXTY
IBYMSI TOYKaMH KOOPJIAWHATHOU MPSAMOIA.

[IpsimoyrosibHass cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKMA Ha
KOOpJuHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3apanubix popmynamu. Urtenue
rpaduKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [loHstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeslb peajdbHoro mpouecca. OOnacTh
omnpejieneHuss W ob6nacte 3HaueHW ¢GyHKuMU. CrnocoObl 3amaHus (QYHKIHH.
I'paduk pynkuuu. IloHATHS MakCUMyMa U MUHHUMYyMa, BO3pacTaHUs U yObIBaHUS
Ha [IpUMepax peallbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoictBa. ['paduk nuneitHo dynkiuu. ['padux
¢yskuun y = |x|. Kycouno-3amannsie GpyHKIUH.

8 KUIACC

Yucia 1 BBIYMCICHUA

KBangpaTHbie kopHU. ApudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[TonsTe wWppamUMoOHAIBLHOrO 4Yucia. JIeWCTBHS C WPpPalMOHAJIbHBIMH YHCIIAMMU.
CBoiicTBa IeCTBUH ¢ HppallMOHATIBHBIMU YKciaMu. CpaBHEHHUE UPPALUOHATIBHBIX
YUCEJL.

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAalMOHAIBHBIX, JAEUCTBUTEIbHbIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

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

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO0 MHpA, JJIUTEIBHOCTh MPOLIECCOB B
okpyxkatouieM mupe. CTaHIapTHBIN BU YKCIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi ApoOb. JlomycTuMble 3HAY€HUsI MEPEMEHHBIX B JIPOOHO-
palMOHANBHBIX BbIpaKeHUsIX. OCHOBHOE CBOMCTBO aire0pandyeckoud JIpoOu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJeHHE anredpandeckux JapoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAXKECHUI.

JlonycTMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUSX, COJEPIKALINX
apudMeTHUeCKue KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, cofiepKaInX apudMeTHIECKUE KBaAPaTHbIE KOPHHU.

Crenenbr ¢ 1edbiM TOKazaTeneM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAXKECHU U, COAEPKAIIUX CTCTICHHU.

YpaBHeHUsS M1 HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJAPATHOTO YpPaBHEHMUS.
KonndecTBo neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHEeHUs, CBOJUMBIE K JIMHEHHBIM YypaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOE ypaBHEHHUE ¢ TapaMeTpoM. PellleHre TeKCTOBBIX 3a/1a4 C
MOMOIIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-pariioHaIbHBIE ~ ypaBHEHHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JIPOOHO-PAIIUMOHATBHBIX
ypaBHeHui. ['paduueckast HHTEpIIpeTallUs YpaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosble HepaBeHCTBA. CBOKWCTBA YUCIOBBIX HEPABEHCTB.

HepaseHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHUE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEpPAaBEHCTBA C OJHOW NEpEeMEHHON. MHOXeCTBO
peIIEHU HEpaBEeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHEeNHOE HEpPaBEHCTBO C OJHOM MEPEMEHHOM W MHOMXECTBA €T0 PEIICHHUM.
Penrenrie TMHETHBIX HEPABEHCTB C OJJHOM MepeMeHHON. CUCTEMBbI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PellleHne TEKCTOBBIX 3aday C
MMOMOIIBIO JTMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKUUA

OO6nacTpb onpesienennsi 1 MHOXKECTBO 3HaueHU (GyHKInU. CriocoObl 3a1aHus
bynkiuit. ['padux Gyakuuu. Urenne cBoiicTB GpyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

Jlunevinas ¢yskuusa. DyHKIMHM, ONHUCHIBAIOIIUME NPSIMYI0O M OOpaTHYIO
MPOTIOPIIMOHATILHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmmn y = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| 1 ux cBoiicTBa.
Kycouno-3anannbie QyHKIUU.

9 KIIACC

Yuciaa ¥ BLIYUCIEHUS



Kopenp n-i cremenn u ero cpoicrtBa. CTeneHb C pPalHOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

AJireOpandecKue BbIpasKeHU s

ToxaecTBeHHbIE NPeoOpa30oBaHUS BBIPAKEHUN, COAEpPKAIIMX KOPEHb n-i
crenieHd. ToxaecTBEHHbIE MPEOOPa30BAHUS BBIPAKEHUN, COAEPIKAIIUX CTEIEHb C
palMOHATIBHBIM [TOKA3aTEIIEM.

KBagpatneiii TpéxuneH. KopHu kBagpaTHOro tpéxuieHa. Pasnoxenue
KBaJpaTHOI'0 TPEXWICHA HA JINHEHHBIC MHOKUTEIIU.

YpaBHeHUS ¥ HEPABEHCTBA

bukBanpatHele ypaBHeHHs. [[pumMepsl NpUMEHEHUI METOJI0B PaBHOCHJIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpauyecKoro MeTojAa MpU PEIICHUH
ypaBHEHUM 3-U U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANbHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU ¢ JByMs NIEpEMEHHBIMU. PellieHre mpocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHMU ¢ ABYMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNsl CHCTEMbl HEJIMHEMHBIX YpaBHEHUN C AByMs nepeMeHHbIMU. Cucrema
IBYX HEJIMHEWHBIX YPAaBHEHUH C JABYMS NEPEMEHHBIMU KaK MOJENb PEaJbHOMN
CUTyalUu.

YucioBele HepaBEeHCTBA. PenieHne NTMHEMHBIX HEPABEHCTB. Jloka3aTenbCTBO
HEPaBEHCTB.

KBagpaTHbie HepaBeHCTBA € OJHOW NEPEMEHHOW. PelieHue KBaapaTHBIX
HEPABEHCTB IpaUUECKUM METOJAOM M METOJIOM HMHTEpBAJIOB. METOJ] MHTEpPBAJIOB
IUIsl pallMOHaIbHBIX HepaBeHCTB. [IpocTeiiline HepaBeHCTBA € MAPAMETPOM.

Pemienrie TeKCTOBBIX 3a/1ay C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByMsi nepeMeHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsl TepeMeHHbIMH. [paduueckuit
METO/] PEIICHHS] CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DOyHKIUMN

Oynkrusa.  CBoiictBa  GyHKIMA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOMOCTOSHCTBAa (DYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEYETHBIC (DYHKIIMK, HAUOOJIbIIIee U HAUMEHbIIIee 3HaUYeHUs () yHKITUH.

KBagpatnunas ¢ynkmuss u  e€ cBoicTBa. lcmomb3oBaHHWE CBOWCTB
KBaJIpaTUYHOW  (QyHKIMW Juisi  pemieHwst 3amad.  lloctpoenme  rpaduka
kBagpatuyHoii ¢yHKkumu. llomokenne rpaduka KBagpaTHUHOW (YHKIIMU B
3aBHCUMOCTH OT €& Kod(pduienTon. ['papuku GyHkumii y =ax2, y = a(x —m)*u y
= a(x —m)? +n. lloctpoenne rpapukoB GyHKLIHUA ¢ MOMOLIBIO IPeOOpPa3OBaHUIA.

HpobHo-nuHeitHas hyukums. MccneqoBanne QyHKITUN.

OyHKIUS y = X" ¢ HATYpPAJIbHBIM TIOKa3aTesieM n U €€ rpaduk.

YuciioBbIC OCAEA0BATEIbHOCTH M MPOrPecCuH



[lonsTue uucnoBOil mnociaenoBaTeNbHOCTH. KoHeEuHble U OECKOHEYHbIE
nmocienoBaTenbHOCTH.  OrpaHudeHHass  MOCIEAOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocieaoBaTeabHOCTh.  CrmocoObl  3ajaHus
MOCJIEIOBATEILHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (HOPMYJIBI 1-TO
YJICHA, PEKYPPEHTHBIM.

Apudmernyeckas u reomeTrpuyeckas mnporpeccud. CBolcTBa YJIEHOB
apudMeTHUEeCKON U TreoMeTpuueckoil mporpeccuit. @DopMynbl 7-ro YjieHa
apugmeTndyeckoil U reomeTpuyeckoi mporpeccuid. dopmynsl CyMMBbl MEPBBIX 7
YJICHOB apu(METUUECKOH U TeOMETPUYECKON mporpeccuii. 3ajaur Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCJIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematnyecko nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBJIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJb30BAHUIO0 ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

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

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJIaHUHA U peau3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BaXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHHHM BCEH JKU3HU JUIS YCIEIIHOW NpodecCHoHaIbHOMN
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYaATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPACCYXKICHUU, YMEHHUIO BHUIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE HAYYHOI'0 NO3HAHMS

OpPUEHTAallMEd B JIEITEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl YeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTUS LIMBWIN3ALMU,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH U MAaT€MaTHUYECKOW KYJIBTYPOU KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMU UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
3MI0POBbSI, BEACHUS  3J0pPOBOTO  00pa3za  >KHM3HU  (30pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBbIKA peQIEKCUM, MTPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO YK€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

OpUEHTAIIMEH Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIeH Ccpeabl, IJIaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM JJISI OKPYXAKIIEH Cpeabl, OCO3HAHHEM
100aJIFHOTO XapaKTepa AKOJOTUUECKUX TPOOJIeM U MMyTeH X pelieHus;

8) ajanTanuM K U3MEHAKWIIMMCS YCJOBUSIM COUHMATLHON U MPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEILHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJeH, MPUOOpEeTaTh B COBMECTHON JIEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMHUPOBAHUH HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMOTE3bI 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEE HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEUCTBHs, (DOpPMYyIHUpOBaThH M OICHUBATH PUCKH H
NOCIENCTBUS, (HOPMHUPOBATDH OIIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHMS MPOrpamMMbl 110 MAaTEMATUKE HA YPOBHE OCHOBHOI'O
oOmrero odpa3oBanus y o0ydaromierocst 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIecs OBJIaJICHUEM YHUBEPCAJIbHBIMU
MMO3HABAaTEIbHBIMU  JEUCTBUSIMH,  YHUBEPCAJbHBIMHU  KOMMYHUKAaTHUBHBIMU
JNEUCTBUSIMU U YHUBEPCAJIBHBIMU PETYIISITUBHBIMU JI€CTBUSMU.

ITo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruuyeckue JqelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWUH MEXAy IOHATHAMH, (OPMYIHPOBATH
omnpeeaeHUs TOHATHUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(HUKAIINH,
OCHOBaHMS 1711 0000IIEHNUS U CPAaBHEHUSI, KpUTEPUH TIPOBOAUMOIO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENbHBIC U OTPUIATEIbHBIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpEAsiaraTb KpPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, ICAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSMBIE U OT
IPOTHBHOTO), TPOBOJAUTH CAMOCTOSTENBHO JOKA3aTeNbCTBA MaTeMaTHYeCKHUX
(dakTOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOAWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHUs, BBIOMpATh Hauboiee TOAXOASAMHMA ¢  Yy4ETOM
CaMOCTOSITEITLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBHA:

UCTIOJh30BaTh BOTPOCHl KAaK HCCIIENOBATCIILCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBHUCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yjbTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HUCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O0IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOIOKEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JIaHHBIX,
HEOOXOANMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (opMmy TmpeAcTaBieHUS HWHDOpPMAIMM W  WLUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, TuarpaMMaMi, HHOM rpadukoi U ©X KOMOMHALIUSAMU;

OLIEHMBATh HaAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
cOopMyITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCIPUHHUMATh U (DOPMYJIUPOBATh CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXIEHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA TOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3liMuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3yabTaThl PEIICHUs 3aJlauM, SKCIIEPUMEHTa, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M MHAUBUAYaTbHOM
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/ad, NPUHUMATH LEJb
COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M pPe3ybTaT
paboThl, 000011aTh MHEHUST HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (0O0CYXIeHHs, OOMEH MHEHU,
«MO3TrOBbIE€ IITYPMBl» U UHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM 4J€HAaMH KOMAaH/bI, OLICHUBATh
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUSL.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHITHS PEIICHUN (MHANBUAYAIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3aayu (WiId €ro
94acTh), BBIOMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBaTh U KOPPEKTUPOBATH BapHAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbI HHTEJJIEKT:

BJIAJETh COCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHs] MaTeMaTHIeCKOW 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aJ]1auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIbHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUYMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU MPU HM3YYEHUH MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh YMOLIMOHAJIBHYIO OLICHKY PEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oO0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT CIeayroNIue MpeMeTHbIe
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Pannonanehbie yncia.

[lepexonuth OT OHON (OPMBI 3alUCH YKUCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBH).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAJIbHBIX YMCEII, MHOKECTBA 1IE€JIbIX
4yucesl, MHOXKECTBAa palMOHAJIBHBIX YHCENI MPU PEUICHUH 3a/a4, MPOBEACHUU
paccyXIeHU U JOKa3aTeJIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aIMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YNOPSAJ0YMBATH PAllMOHAJIbHBIE YUCIIA.

BrimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE MPUEMBI, apudMeTHuecKue
NEUCTBHS C PALMOHAIBHBIMHU YHCIIAMH, UCIIOJIb30BAaTh CBOMCTBA YMCE U IpaBUja
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYUCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4ueHUs YMCIOBBIX BBIPAXKEHUMH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HaATypalbHBIM TIOKa3aTelieM, NPUMEHSITh pa3HooOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUYMCIICHUS, COCTABISATh U OLEHUBATH YHCIIOBBIC BBIPAKECHUS
MIpU PEIICHUHU MPAKTUYECKUX 3a/1ay U 33/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyryisiTh uMciia C 3aJaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh MPUKUAKY M OLEHKY pe3yJjbTara
BBIUMCIICHUM, OILIEHKY 3HAYEHHUM 4YHCIIOBBIX BBIPAXKCHUM, B TOM 4YHCIIE IIpU
PEILIECHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apu(PMETHUECKUM CIOCOOOM, HCIOJIB30BAThH
TAONUIBI, CXEMbl, YEPTEXKH, APYTrU€ CpPEACTBA MPEJCTABICHUS AHHBIX MPH
pELICHUN 3a7a4.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUUOHAIBHOCTHI) BEJIMYWH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTrPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.



J1eIuMOCTb.

Jloka3bIBaTh U MPUMEHSATH MPH PEIICHUN 33/1a4 IPU3HAKK JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETUMOCTH CYMMBbI U TTIPOU3BEICHUS LIEJIBIX YUCEIL.

PackiiaipiBaTh HA MHOKHUTEIHU HATYPAIBHBIE YUCTIA.

CBoOOIHO OMEpUpPOBATH MOHATUSAMH: YETHOE YMCIO, HEUYETHOE YHCIIO,
B3aUMHO ITPOCTHIE YHUCTIA.

Haxoauth Hambonbliuii OOIIMI IeIUTeNh U HaUMEHbIllee 00Ilee KpaTHOe
YuCell U UCIIOJIB30BaTh UX MPU PEIICHUU 3a]a4, IPUMEHATh ArOpUT™M EBKIHAA.

OnepupoBaTh TOHATUEM OCTAaTKa [0 MOJYJII0, MPUMEHATH CBOMCTBA
CpPaBHEHUH 110 MOYIIIO.

AJire0panvecKue BbIpasKeHH s

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnons3oBaTh anreOpanvecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSIThH
e€ B mpoIiecce OCBOSHUS Y4eOHOTO MaTepuara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKJAECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BBIPAKEHUM, I0KA3bIBATh TOXK/ECTBA.

MHOrouneHsl.

BoimonHaTh  mpeoOpa3oBaHUS  LENOr0  BBIPAXEHUS B MHOTOYIEH
IPUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITHEM CKOOOK.

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U C MHOTOWIEHAMU, MPUMEHATH (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT U
KyO CyMMBbI, KBajgpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM UHMCJIE JJIs1 YIPOIICHUS BEIYUCIICHUN.

Ocy1iecTBIATh Pa3JI0KEHUE MHOTOWIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIET0 MHOXKHUTENS, TPYNIUPOBKHA CIIaraeMbIX, TPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[IpuMensaTh peoOpa3zoBaHKsl MHOTOYJICHOB JJISI PELICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU U
npeoOpa3oBaHUs BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSs NpaBUiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, sBuseTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[TonOupaTs mpuMepsl MMap 4YWCEN, SBISIONINXCA PEIICHHEM JHUHEWHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIByMsI TEPEMEHHBIMH, TMOJB3YysSICh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemiath cucteMbl IBYX JIUHEWMHBIX YPABHEHUMN C JBYMSI IEPEMEHHBIMU, B TOM
quclie rpaguuecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yl TIOJyYEeHHbIN pe3yJbTar.

DyHKUUMA

Koopnunate! u rpaguku.

N3006paxkaTh Ha KOOPAMHATHON MPSIMOIM TOUKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUChIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOM MIOCKOCTH TOYKHU IO 33JJaHHBIM KOOPAMHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TMOMOIIBI (YHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHue QpyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAINH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPa)HUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYHKIMA Ui aHalu3a TpauKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEKYTKA 3HAKOTOCTOSHCTBA (DYHKIIHNH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUs (YHKIHUU, HAUOOJbIIee W HaUMEHbIIIEEe
3Ha4YCHUS (DYHKITUN).

Hcnonp3oBaThk rpaduku A UCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, pu
pellIeHny 3a7a4 U3 JPyTUX y4eOHbIX IPEIMETOB U PEabHOM KU3HU.

K xonIty 00yuenus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONTUE TTPEIMETHBIC
pe3yJIbTaThI:
Yucua 1 BIYUCICHUSA
HppaunonanbsHble ynca.
[loHnmaTte W HWCHOJIB30BaTh MPEACTABICHUS O PAaCHIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OTIEPUPOBATH MOHITHAMU: KBAJIPATHBIA KOPEHB, apU(METHICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCII0, HAXOJIUTh, OLICHUBATh KBaJpPaTHbIC
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KaJIbKYJISTOP,  BBIIOJHSITH



npeoOpa3oBaHusl BBIPAXKEHUM, COAEP)KAUIUX KBAJApPAaTHbIE KOPHH, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydanbHBIE MPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPABHEHUSI, OKPYTJIEHUSI M BBIYMCIEHUH, n300paxarb 1€HCTBUTEIbHBIE
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOM.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJBIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAUYECHHUS
pEeabHBIX BEJIMYHMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

J1eauMOCThb.

CBoOOIHO omepupoBaTh TMOHATHEM OCTaTKa MO MOJIYJII0, HPUMEHSThH
CBOMCTBAa CpPaBHEHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panvecKue BbIPaKeHU s

JpoOHO-palmoHanbHbIE BBIPAXKEHUS.

HaxoauTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAJIBHON JIPOOH.

BrinonHaThs npuBeseHune anredpandeckux apoleil Kk o01ieMy 3HaMeHaTeNo,
CJIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BrInosiHATh TOXIECTBEHHBIEC MPE0OPa30BaAHUS PAllMOHAIBHBIX BRIPAXKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUM ISl PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTHUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKHU.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHM C LEIbIM  II0Ka3aTesieM, BBINOJHITH
npeoOpa3oBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHHU C EJIBIM MTOKa3aTeIeM.

HppauronanbpHble BBIPAXKEHUS.

Haxonutes nonyctumMble 3HaY€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COIEPKALINX
apu(pMETHIECKUE KBAIPATHBIE KOPHHU.

BoinonusaTh npeoOpa3oBaHUs HUPPALUMOHAIBHBIX BBIPAKEHUH, HCIOIb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTte kBaspaTHble ypaBHEHMUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHS.

Pemate nMHEKHBIE YypaBHEHHs C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI
JIMHENHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN M CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
npUMEHEeHHUEM Tpaduyuecknx TpencTaBieHHuid (yCTaHAaBIMBaTh, WMEET JIU
YpPaBHEHUE WJIA CHUCTEMA YPABHEHUW PEILICHUS, €CIU HMEET, TO CKOJbKO, H
npoyee).



[lepexonuth OT ciOBeCHOW (OPMYIHPOBKU 3adauv K €€ airedpandeckoun
MOJEIN C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHHUS WM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPaBHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUMA

[TonnMate ¥ WCMOIB30BaTh (PYHKIIMOHAJBbHBIC TMOHSTHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMPEACNsITh 3HaueHWe (YHKIUMU TO 3HAYEHUIO
apryMeHTa, onpeessaTh CBoMCcTBa GYHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GyHKIUNA , OMUCHIBATh CBOMCTBA YUCIOBOW (YHKIIMH T10
e€ rpaduky.

K xoniy obyuenus B 9 kiacce 00y4Jaromuiics MoayyuT CICIYIONNE MPEeIMETHBIC
pe3yJIbTaTHhI:

Yucia v BbIYMCICHUS

CB00OOHO oOlepupoBaTh TOHSATUSAMHU: KOPEHb #-W CTENEeHH, CTENEeHb C
pallMOHANIBHBIM [IOKa3aTejieM, HaxOAUTb KOPEHb #H-U CTENEHU, CTENEHb C
paIlMOHANILHBIM TMOKa3aTelieM, HCIONb3yd NpHU HEOOXOJUMOCTH KaJbKYJISATOP,
IIPUMEHSATH CBOMCTBA KOPHS 71-1 CTEIIEHU, CTEIIEHU C PALlMOHAJIBHBIM IIOKA3aTEeIEM.

Hcnonp30BaTh NMOHATHE MHOKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a7a4, IPOBEACHUHN PACCYKICHUN U JOKa3aTEJIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JIEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCIIA, BBINOJIHATh NPUKUAKY PE3yJbTaTa BBIUYHUCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUIM.

AJireOpanvecKne BbIpa:KeHH s

CB0OOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHENHBIE M KBAaJpAaTHBIE YpPABHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, IPOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)KHBIE KBaApPATHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHbIE HEpAaBEHCTBAa, KBAaJApaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJ] MHTEPBAJIOB, M300pakaThb pEIICHWE HEPaBEHCTB Ha YMCIOBOM MPSIMOMH,
3alMChIBaTh PELICHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cuctemsl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JINHEHHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHU € MAPAMETPOM.



[IpyuMeHsATh METO/Ibl PABHOCHJIBHBIX NMPE00Opa30BaHMM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHUN 3-1 U 4-1 cTeneHen.

Pemate  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alMCBHIBATH PELIEHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpaBEHCTBA M WX CHCTEMbl, B TOM YHCIE C
OrpaHUYECHUSIMU, HAIPUMED, B LEJBIX YHACTIAX.

IIpoBoauTh HcCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
npuMeHeHrueM rpaduyeckux MpejcTaBlieHuid (ycTaHaBlIMBaTh, HMEET JIH
yYpaBHEHHE WJIM CUCTEMa YpaBHEHUW pELIeHUs, €ClM HMEET, TO CKOJbKO, H
npouee).

PemaTe TeKCTOBBIE 3ajJauyd aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJICHUS YPaBHEHUHN, HEPABEHCTB, X CUCTEM.

Hcnonb3oBaTh ypaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI JIJIi COCTABIICHUS
MaTEMaTUYECKOM MOJIEJIM peajbHOM CUTyallud WM TPUKIAJHOM 3a]ayH,
UHTEPIPETUPOBATH MOJTYyUYEHHbIE PE3yJIbTaThl B 3aJJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuu

CB0oOOIHO omepupoBaTh MNOHITHSMHU: 3aBUCUMOCTb, (DYHKIMS, Tpaduk
GyHKIIMK, TpsAMas MPONOPUUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
POMOPLUOHATIBHOCTB, Tapadoia, Turnepoosa, KyCouHo-3aqanHas yHKIIHs.

Uccnenorathk PyHKIuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKITHA:
00JacTh OMpeeNeHHsl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKUUH, MTPOMEKYTKU
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HANOOJIbIIIEE K HAUMEHbIIIEE 3HAYEHUS, ACUMIITOTBHI.

PacrioznaBaTh kBagpaTuyHyr0 QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUN U3 pEaTbHOU KU3HH, PUIUKH, TEOMETPUH.

Onpenensate moyiokeHue rpaduka KBaJpaTUYHONW (DYHKIMH B 3aBUCHUMOCTHU
oT € Ko PUITMEHTOB.

Ctpoutrh rpaduk  KBaApaTUYHOW  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaIpaTUIHOU (PyHKIMH 10 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a/1a4.

Ha npumepe kBanpatnyHoit GpyHKIMM cTpouTh rpaduk GyHkmun y =af(kx +
b) + ¢ c moMomIbio IpeoOpazoBanuii rpaduka GyHKIUN y=f(X).

NnnroctpupoBaTh ¢ TOMOIIBIO Tpaduka peasbHYI0 3aBHCHMOCTD WIIH
IIPOLIECC 10 UX XapaKTEPUCTHUKaM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060HO OnepUpOBATH MOHATHUSAMU: TIOCIEA0BATENBHOCTD, apu(MeTHIecKast
Y T€OMETPUYECKasi IPOrPECCHH.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  ONHUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIBI 1-TO WIEHA, PEKYPPEHTHBIM.

BbINOJIHATE ~ BBIYMCIEHHS C  HUCIOJB30BaHHEM (OpPMYNT An-TO  4JieHa
apu(PpMETUUECKON U T€OMETPUUYECKON TPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakaTh wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YKUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quCclie 3a/1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYISATOPA, HU(POBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPBl KOHEYHBIX M  OECKOHEYHBIX
[IOCJIEOBATEIIbHOCTEH,  OIPAHUYEHHBIX  ITOCJIEA0BATEIILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBarolIMX) MOCIEI0BATEIHHOCTEH.

NmeTts npencraBieHue 0 CXOAUMMOCTH I1OCJIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[IprMeHATs METO MATEMATUYECKOW MHAYKIMHU IIPU PELICHUU 3a/a4.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
| UNCJIA U BBIUNCJIEHU L. 1 | 0
PanmonaneHpie uncna (IOBTOPEHNUE)
) OYHKIMU. KoopauHatsl 1 17 1 0
rpaduxu. DyHKIIIH
3 AJITEBPAMYECKUE BbIPAXXEHI . 7 0
Bripaxenus ¢ nepeMeHHBIMU
4 YPABHEHUA 1 CUCTEMBI 10 | 0
YPABHEHU. JIuneittsie ypaBHeHUs
5 UNCJIA U BBIYUCJIIEHUS. Crenens ¢ 6 0
HaTypaJbHbIM [TOKa3aTelIeM
AJI'EBPANYECKUE BbIPAKEHI L.
6 23 1 0
MHorousneHsl
7 AJI'EBPANYECKUE BbIPAKEHI L. 14 1 0
@opMyIbl COKPAIEHHOTO YMHOXKEHUS
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10 0
9 OVYHKIUU. Jluneiinas ¢pyHkuus 16 1 0
YPABHEHUA U CUCTEMBI
10 YPABHEHWH. CrcTeMs! THHEHHBIX 14 1 0
ypaBHEHUH
1 [ToBTOpEeHnue, 06061IeHNE, 8 | 0

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

VYPABHEHUNS U HEPABEHCTBA.

1 20 1 0 https://myschool.edu.ru/
HepasencrBa
YUCJIA 1 BBIYNMCJIEHM . K i

2 BaspaTHbIH 17 1 0 https://myschool.edu.ru/
KOpEHb
VPABHEHUN A U HEPABEHCTBA.

3 17 1 0 https://myschool.edu.ru/
KBagparHsle ypaBHEHUS
AJITEBPAMYECKHUE BBIPAYKEHI .

4 17 1 0 https://myschool.edu.ru/
JpoOHO-panroHaIbHbIE BRIPAKEHUS
YPABHEHMA 1 HEPABEHCTBA.

5 19 1 0 https://myschool.edu.ru/
JpoOHO-panMoHaIbHbIC YpaBHEHUS

6 OYHKIMUN 15 1 0 https://myschool.edu.ru/
AJITEBPAMYECKUE BBIPAYKEHI .

7 14 0 https://myschool.edu.ru/
Crenenu

8 UUCJIA 1 BBIUUCJIEHUA. JenumocTb 7 1 0 https://myschool.edu.ru/
I1 000

9 OBTOPEHAE, 0O meHI:Ie’ 10 1 0 https://myschool.edu.ru/
CHCTEMAaTH3alUs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OYHKINN 25 1 0
) YPABHEHUA 1 HEPABEHCTBA. 15 | 0
KBagparHbie HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. )5 1 0
VYpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU )5 : 0
N ITPOI'PECCUUA
5 AJI'EBPANYECKUE BbIPAKEHI . 12 | 0
Crenens C pallMOHAJIBHBIM MOKAa3aTEIEM
6 HOBTOPGHI/IC, 00001IeHre, CUCTEMATHU3ALUS 34 | 0
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0
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