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NPEACTAaBICHU O JACHCTBUTEIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHUSI YHCIOBOMU
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHMUIO.

Copnepxanue IByX anreOpandeckux JIMHUN — « AITeOpanyecKue BhIPaKCHUS
U «YpaBHEHHSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYYaIOIIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro i PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady. Ha ypoBHe
OCHOBHOro 001iero o0Opa3oBaHMsl Y4eOHBIM MaTepuan TpPYIHIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXXEHUH. AsireOpa AEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOCHHMS MAaTEMaTUYECKUX MOJENel, OMMCaHUs IPOLIECCOB H
SBJICHUM peanbHOTO Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKke
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0OXO0AUMOro, B
YacCTHOCTH, MJI1 OCBOEHHMS Kypca HWH(MOpPMATUKHA, U OBJAJCHUE HaBbIKaMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKeHHUs, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTRY.

Coneprxanue GyHKIHOHATHHO-TPAPUUECKON JIMHUY HAIEJICHO Ha MOJIyYeHHUE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTuuecKol Mojenu
JUTSL OTUCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obmecTtBe. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYyYaroIIUXcs
YMEHHSI UCTIOIb30BaTh Pa3IMUHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIaI B (OpMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax wu3ydaeTcsi y4eOHBIM Kypc
«AureOpa», KOTOpBI BKIIOYAET CIEAYIOIIHE OCHOBHBIE Pa3/eiibl COJEP KAHMS:
«Yucna ¥ BBUHUCICHUA», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, NEPEXO OT OJHON (HOpPMBI 3amucu
npobeit k apyroi. IloHaTne panMOHAIBPHOTO YHCHA, 3aMuCh, CPAaBHEHHE,
YyHOPSA0UMBAHUE  PALMOHAIBHBIX — 4Yuced. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMU 4YnciaaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
TpoOu.

CreneHb C HaTypaJibHbIM IOKa3aTeJeM: OIpeAesieHne, NpeoOpa3oBaHUe
BBIPQXXEHHUI HAa OCHOBE OIpEeNeIeHUs], 3aUCh 00NbIIMX yucen. [IponenTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33J]aul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3j0KEHHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHcie TmpsMas u  oOpaTHas
IPONOPLMOHAILHOCTH.

Aure0panvecKkue BbIPpaKeHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOMU. JlomycTuMBbIe
3Ha4YEHHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
POU3BEIAECHUM, MPaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMbiX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyIsbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBI W KBajpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBuUjia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHentHOe ypaBHEHHE C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHWE JIMHEWHBIX ypaBHEeHHW. COCTaBIEHHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4M. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUH C JABYMs I€pEeMEHHBIMH. PellleHHe cucTteM ypaBHEHUN
crnoco0oM MOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. YucnoBbele npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJMHATHOU MPSMOH.

[IpsamoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opauHaTa
TOYKH Ha KOOPAMHATHOM MI0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne rpadukoB peanbHbIXx 3aBucumoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa hyukumii. JIunerinas gynkuus, e€ rpaduk. ['padux dynkimm
y = |x|. I'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPAaBHEHH.

8 KVIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHaTrhe 00 uppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPEoOPa30BAHUIO YHCIOBBIX BBIPAKEHUN
Y BBIUHUCIICHUAM. JI€MCTBUTEIIBHBIE YUCIIA.

Crenensb ¢ 1enbIM okazaTtesnaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKCh YUCIa.

AnreOpaunyeckre BhIpaKeHUSIAJTre0panyeckue BbIPasKeHHUs

KBampaTHpiii  TpE€XuieH, pas3joKEeHUE KBAAPATHOTO  TpEXWIeHAa Ha
MHOXHTEIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOHCTBO ajredOpanueckoil apoowu.
CnoxxeHue, BbIUUTAHUE, YMHOXEHHUE, JEJIEHHE aiaredpanyeckux ApoOei.
PanonanbpHbIe BRIpaXEHUS U UX MPE0OpPa3OBaAHHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-palIMOHANbHBIE YPABHEHUSI.

I'paduueckas uHTEepIpeTalysi ypaBHEHUN C ABYMSI MIEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YPAaBHEHUW C JBYMsl IE€pEeMEHHbIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 alredpanyeckKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM ITEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOIACTH ONpENeNeHUs] U MHOXKECTBO 3HAYCHUU
dbynkuuu. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakmum. Urenue coiictB (yHkmuu no e€ rpaduky. [Ipumeps
rpadukoB pyHKINN, OTpaKAIOIIUX PEAIbHBIE POIIECCHI.



OYHKIMY, OINHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHATBHBIC
3aBUCHMOCTH, uX rpadukn. OyHkuun y = x2, y = x3, y = \Vx, y=|x|. ['paduueckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia 1 BBIYUCTICHUSA

PaunoHnanpHble yucia, MppalMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YU CIIA
Kak OECKOHEUYHbIE JAecATHYHbIE JpoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEII U KOOPAUHATHOM IIPSMOMU.

CpaBHeHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(PMETUUYECKUe JIEUCTBUS C
NENCTBUTEIBHBIMU YU CIAMU.

Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh THPOIIECCOB B
OKpY’KaroIleM MUpE.

[TpuOnmxE€HHOE 3HaUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknuaka u onieHka pe3yIbTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIunentHoe ypaBHeHUE. PenieHne ypaBHEHUN, CBOASIIMXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. PellleHre ypaBHEHUN, CBOAAIIUNXCS K KBaJApaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMI. PenieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHue cucTeM IByX ypaBHEHUM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckum crocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHEHHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'paduyeckas uHTEpIpeTalnds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYyMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanpatuunas ¢yskuus, e€ rpapuk u cBoiictBa. IlapaOosa, koopanHaThI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPHUH MTAPAOOJIBI.

Ipaduxu pyrximit: v =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOMCTBA.



HucnoBble  mociienoBaTebHOCTUHHCI0BBIE  MOCJIEA0BATEIBHOCTH M
Nporpeccuu

[TondaTre YMCIIOBOW MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM (hopMynoit U GopMyJIoH 1-TO YJieHa.

Apudmernueckass U reoMerpuueckas mporpeccur. PopMmysibl n-ro yjieHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI NIEPBBIX 71 YJICHOB.

N3obpakenne uaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHCHLMAJIbHBIA POCT.
CI10HbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJibTAaThl OCBOCHMSI MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yHOTCs:

1) naTrpuoTHyYecKoe BOCIUTAHUE:

IIPOSIBJIECHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTYIKEHHMSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYrUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PeaIU3alUuu €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMuYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOlecTBa (Hampumep,
BbIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJAEHHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESITEILHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCIICHUM NPAKTHUYECKUX 3a1a4
MaTeMaTU4YECKOM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU IS YCHENTHOW Mpo(ecCHOHAIbHOU
JESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
HOCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PELICHWI, pacCyXJCHHI, YMEHHUIO BUJIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NNO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HayKd Kak cQepbl YeloBeYeCKOn
NEATEIIBHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaT€MaTUYECKOU KyJIbTYpOU KaK CpPEeACTBOM
NO3HAHUS MHpPA, OBJAJECHUEM IMPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, GopMHpPOBaAHME KYJbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBbS, BEACHUA  3J0pOBOro  oOpa3a KU3HU  (30pOBOE  IHUTAHWUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
aAKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pehIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rHYeCcKoe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEMaTUYECKUX 3HAHWM JJIs1 PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX TMOCJIEACTBUN [JIi OKPY’)KAIOIIEH Cpebl, OCO3HAHUEM
I00aJIBLHOIO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanranus K M3MEHAKINMUMCH YCJOBHAM COLMAJBHON U NMPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO E€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIEC
dbopMyIIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIOMUNM KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIC pelIeHUs] U JeWUCTBUSA, (GOPMYJIMPOBATH M OIEHUBATh PHUCKH HU
NOCJIECTBUA, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornyeckue AeicTBu:

e BBIABIAATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMATHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYJIHPOBATH
OTIpe/ie/ICHUS] ~ MOHATHUW, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaIMi, OCHOBAaHUS JUIsl OOOOIIEHUS W CPaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH H  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YacTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTHH;
pa30bupaTh JT0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKAa3aTEeIbCTBA
MaTeMaTU4eCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOAUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOCOO pemieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBHIOMpaTh HawbOoNee MOAXOAAINMH ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciieqoBarejLCKHe 1eMCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK WCCIIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUSA,
bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME IMPOTHBOpEUne, MpodiemMy,
CaMOCTOSATENILHO YCTAaHABIMBaTh WMCKOMOE W JaHHOE, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

IPOBOJHUTH II0 CaMOCTOSITEILHO COCTABJICHHOMY IIIAHY HECIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HCCIACAOBAaHME IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOTO HAOJIOJCHUS, HMCCIIEIOBaHUsA, OICHHBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEATOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOMMBIX JJIsl PEIICHUS 3a/auH;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (GopMy TMpeACTaBiIeHUS HWH(DOpMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3ajladyd  CXeMaMH, JIuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HWH(POpPMAIUK TI0 KPUTEPHSIM, TMPEITOKESHHBIM
yUHTENIeM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:



BOCIIPUHUMATh W  (QOPMYIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCY>KJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
IpoOJIeMBbI, pelraeMoi 3a/1auv, BHICKa3bIBATh HJICH, HAIICIICHHBIC HA TIONCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX
YYaCTHHKOB JHaora, OOHApPY>KWBATh PA3IMYAC W CXOJACTBO TMO3UIIUH, B
KOppeKkTHOU popme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAMTOPHH;
NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOHM |
WHIUBUIYAIbHOW pabOThl TPH PEIMIeHWH YYEOHBIX MaTEeMaTHYSCKUX
3ajay;

NPUHAMATH TEJIb COBMECTHOU JESATENbHOCTH, TUTAHUPOBATh OPTraHU3aIINI0
COBMECTHOM pabOThI, pacmpeaenarTb BHUALI pabOT, IOTOBapUBATHCH,
00CyKJ1aTh MPOLIECC U PE3YIbTaT padOThl, 0000IATh MHEHHS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyX)aeHus, OOMEH
MHEHUSIMH, MO3TOBBIC INTYPMBI WM JPyTHE), BBHINOJHATH CBOK YacTh
paboTHI U KOOPIMHUPOBATH CBOM JCHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI,
OIICHMBATh KA4ECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIE Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3aa4yu (WJId €ro
4acTh), BBIOMpATh CIOCOO peIIeHrs C y4€TOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yJibTara peleHnusl MaTeEMaTHUeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PELICHUU
3a7laui, BHOCHUTh KOPPEKTHUBHI B JIECSITEIHBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJacce OOyYarolIMIICS TOJYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHCICHUSA

BoinonusaTh, coyeTass yCTHbIE M NHUCbMEHHbIE NPUEMBI, apUPMETHUYECKUE
JNEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4ueHMs] YMCIOBBIX BBIPRKEHUN, MPHUMEHSTH Pa3HOOOpa3HbIC
CHoco0bl U MPUEMBI BBIYUCICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUH, COJEprKalIiX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT oAHOW (HOPMBI 3amUCH YUCeN K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTe yucna.

BbINONHATS MPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HaYE€HUN
YHUCJIOBBIX BBIPAKEHUI. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

IIpuMeHATh  NpPU3HAKKM  ACIMMOCTH,  PA3JIOKEHHWE HAa  MHOXHUTEIN
HaTypaJbHBIX YHCEIL.

PemaTte mpakTUKO-OpHEHTHPOBAHHBIE 3aJa4yM, CBSI3AHHBIE C OTHOLUIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl peIIEHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM
paccMaTpuBaeMbIX OOBEKTOB.

AJure0panvecKue BhIPaKeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHUIO M CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHHUsI yueOHOro MaTepuara.

Haxomuts 3HaueHHs OyKBEHHBIX BBIPQXKEHMH IpU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoinonuaTe  mpeoOpa3oBaHUs — LEIOr0  BBIPAKEHHS B MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE yMHOKEHHME OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENSA, TPYNIUPOBKU  CIAraeMbiX,
npUMeHEHUs1 (OPMYJI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh npeoOpazoBaHUSI MHOTOYJICHOB JUJISl PELLEHUS PAa3IMYHBIX 3a]ay
U3 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMM II0Ka3aTEIsAMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHEHUA U HEPABEHCTBA

Pemars nHMHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, MPHUMEHSS MNpaBuia
NepeXoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsATs, sBisIeTCS
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumensaTs rpaduyeckre METOIbI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepbl Map YMCEN, SBISIIOUIUXCS PEHICHHUEM JUHEHHOTO
YPaBHEHMS C ABYyMs IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpauK JIUHEHMHOrO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpaduKOM, MPUBOJIUTH TPHUMEPHI PEHICHUS
YpaBHEHHS.

Pemate cuctemsbl IBYX JIMHEWHBIX YPABHEHUHN C JBYMS IEPEMEHHBIMHU, B TOM
qucIie rpauuecKu.

CocraBisaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHUW 110 YCIOBUIO 3a/1a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkath HA KOOPAMHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATH YHNCIIOBbIE TPOMEKYTKHU HA
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTh Irpaduku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIHH y = |X|.

OnuceiBaTh C TMOMOLIBI0 (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHune QyHKIUMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod MpeACTaBICHUS U aHadu3a WHQpOpMAIlUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(POPMAIIHIO U3 TPaPUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOydenuss B 8 KJjacce o0Oydyaromuics TMOMYYUT ClEAyIOLINE
IIPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BIYMCICHUSA

Hcenonp30BaTh HadalbHBIE INPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YUCeN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh ACHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(METHUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIONB3YsS MPH HEOOXOAWMOCTH KaJIbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucna 10.

AJuire0OpanvecKue BhIPaKeHUs

[IpuMeHsTh MOHSTHUE CTENEHU C IEeJbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAXKCHU, COJEPKAIIUX CTETICHH C LIETBIM IMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE TMPaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu JPOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUM JUIsl pEUICHUS PAa3IUYHbIX 3a]a4 U3
MaTeMaTUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHBIE, KBaJpaTHbIE YpaBHEHUsI M pallMOHAJIbBHBIC YpaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYyMs IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpeicTaBlieHuil (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, W
nmpouee).

[TepexoauTs OT ciiOBeCHOW (HOPMYIHUPOBKM 3amadd K e€ anreOpandecKkon
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMBbI YpaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHsATH CBOWCTBA YHMCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 HWIUTIOCTPAIIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKUUA

[ToHumaTh ¥ HUCTOJIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMUECKHUE O0O03HAUYEHUsI), ONPENCTATh 3HAUeHUE (PYHKIUU MO 3HAYECHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEHTApHBIX (YHKIIMI BUIA:

y=kix,y=x2, y =x3,y = [x|, y = VX, OIHCBIBaTh CBOWHCTBA YHCIOBOIi
byHKIMH 110 €€ rpaduKy.

K xoHiy oOydenuss B 9 kJiacce oOyYarolIMiiCsi TMOJYYHUT CIEAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAJIbHBIC YUCJIA.

Bemmonuare apudmernyeckue JEWCTBUS C  pallMOHAJIbLHBIMU YHCJIAMH,
coyeTrass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMU.



HaxomuTh 3HaueHUs CTENEeHEeW C LEIbIMM IOKAa3aTeIs MU M KOPHEW,
BBIUMCJIIATh 3HAYECHUS YUCIIOBBIX BBIPAYKECHUM.

OKpyriiaTh JEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHbIE YPaBHECHUWS, YPAaBHEHWS, CBOJIAIIMECS K
HUM, MIPOCTEHIITNE TPOOHO-paIMOHATBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMSI NEPEMECHHBIMU M
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS IMHECUHBIM.

Pemrare TekcTOBBIE 3amauu  alreOpandecKHM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WIIM CUCTEMBI IBYX YPABHECHUU C ABYMS IIEPEMEHHBIMU.

[IpoBoauTe npocrenmme UCCIeA0BaHU YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
JY ypaBHEHUE WM CUCTEMA YpPABHEHUW DPELICHHS, €CIIM UMEET, TO CKOJIBKO, U
pouee).

Pemare nuHeliHBIE HEpPaBEHCTBA, KBaJIpaTHbICE HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbBl  HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMMCHIBATH PEIICHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMH HW3YYEHHBIX BHJOB. IloKa3piBaTh CXeMaTHYECKH

pacnoiokeHue Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUaa: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢, y =x3, y=1\x y = |x|, B 3aBuCHMOCTH OT
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth W n300paxaTh CXeMaTUYeCKU rpauKu KBaJApPAaTUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBajpaTHuHyl (QYHKLHUIO 10 (HOpMyIie, IPUBOJUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YuciioBble NOCTEA0BATEIbHOCTH U IPOrPeccHm

Pacnio3naBaTe apu(pMETHUYECKYI0O M TE€OMETPUYECKYID MPOrPECCUH MpHU
Pa3HBIX CIOCO0aX 3a/1aHMs.

BbINONMHATE  BBIYMCICHUS C  UCHOJB30BaHWEM (opMyd n-ro uieHa
apu(pMeTHYECKON U TeOMETPUUECKON MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxarh ujeHbl MOCIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.



Pemare 3amaum, CBsI3aHHBIC C YUCIOBBIMHU TIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C HMCITOIB30BAaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (undpossbie)
pa3aesioB U TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTbl padoThI
pecypchl
| Ypcna ¥ BEIUKMCIICHHUS. )5 | bubnuoreka [IOK
Panmonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bubnuoreka LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U 20 | bubnuotexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | bubnunoreka [IOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 IToBTOpeHue n 6 1 bubnuorexa IIOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoauuyecTBo yacoB

DJIEKTPOHHBIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIEC
NPOrpamMMmbl padoThI padoThI
pecypchl
1 Yucna v BBIYUACIICHUS. 15 bubmuorexa [JOK
KBanpaTHble KopHU https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIICHUS.
2 CreneHsb C 1eIbIM 7 bromorexa [OK
H https://m.edsoo.ru/7f417af8
MoKa3aTeseM
AnreGpanueckue
3 BBIpaKCHHUS 5 1 bubmotera [IOK
P N https://m.edsoo.ru/7f417af8
KBanpatHblii TpéxuneH
Anrebpanueckue
bu6mmoreka [JOK
4 BBIPAKCHMUS. 15 1
https://m.edsoo.ru/7f417af8
AnrebGpanueckas qpoob
YpaBHeHuUs U
5 HEPaBEHCTBA. 15 1 bub6nuorexa [IOK
KBanpartubie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHU U
6 HepaBeHCTBa. CUCTEMBI 13 Bubmmorexa [JOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUU
VYpaBHeHus u
7 HEpaBEHCTBA 12 1 bromorexa OK
P ’ https://m.edsoo.ru/7f417af8
HepasencrtBa
g @yukiuu. OCHOBHBIE 5 bubmuorexa [IOK
[MOHATUA https://m.edsoo.ru/7f417af8
9 @yHkuuu. Yuciaosbie 9 bub6nuoreka LIOK

byHKIIUU

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10 [ToBTOpEHuE 1 6 bubnuoreka [IOK
00o0rmIeHue https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 100

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8

9 KUIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u (uu¢posbIe)
Konrpoabnbie | IIpakTuyeckue
n/m | TeM NPpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
| Ypcna ¥ BRIUUCICHHS. 9 bubnuoreka [JOK
JlericTBUTENBbHBIC YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEeHUs C OAHOU 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
NepeMEHHOMN
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmuoreka [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 | bubnmnoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHEHHH https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 | bu6nuoreka [JOK
TIOCJIEIOBATEIIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHUE, 13 1 but6mmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0
[10 TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSEMBIE TPEEOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe MNPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p330BaTeJH)HOﬁ nporpaMmsbl OCHOBHOI'O o0mIero 06p830BaHHH

1

Yucna ¥ BEIYUCICHUS

1.1

BBIHOJ'IHHTB, coucTasa YCTHBIC )51 IIUCBMCHHBIC HpI/IéMLI,

apI/I(i)MeTI/ILICCKI/IC I[Gi/JICTBHSI C palMOHAJIBHBIMU YHCJIaMU

1.2

Haxomuth ~ 3Ha4YeHWsT  YWCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
pa3zHooOpa3Hble CIOCOOBI U MPUEMBI BBIUMCICHHS 3HAUEHUH APOOHBIX

BBIpKEHUH, Co/IepKauX OOBIKHOBEHHBIE U AECATUIHBIEC APOOH

1.3

[lepexomute oOT omHON ((OPMBI 3amMCH YUCEN K  JPYyrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOb)

1.4

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHAIBHBIE YHCIA

1.5

OkpyriasTh yucia

1.6

BBINONHATE NPHUKUIIKY WM OLEHKY pe3yJibTaTa BBIYMCICHHM, OIEHKY
3HAYEHUW YHUCIIOBBIX BBIPAKECHUW. BBINOIHATE  IEUCTBUS €O

CTCIICHAMM C HAaTYPAJIbHBIMH IMOKa3aTCIIIMU

1.7

[IpuMeHATh mNpHU3HAKU JEIUMOCTH, pa3JIOKECHUE HAa MHOKHUTEIU

HaTypaJIbHBIX YUCCII

1.8

Pemate  NpakTUKO-OPUEHTHpPOBAHHBIE  3aJa4yM,  CBA3aHHBIE C
OTHOLLEHUEM BEJINYUH, IIPONOPLUOHAIBHOCTHIO BEJINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJNbTAaThl pPEIICHUA 3aJad ¢
y4E€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PAaCCMATPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHIO M CHUMBOJIHKY,

MMPUMCHSATH e€ B nmponecce 0CBOCHUA y‘-IC6HOFO MaTepuaia




2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIPAXKEHUH TIpU  3a/laHHBIX

3HAYCHHUAX MCPCMCHHBIX

23

Brimonasars Hp606paSOBaHI/I${ ICJIOro BbIPpAXCHHUA B MHOI'OYICH

MMPUBCACHUCM HO[[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BpInoaHATE YMHOXKEHHE OJIHOWJIEHa HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJICH, NPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajapaTa

pasHoCTH

2.5

OCyH_[eCTBJ]}ITL PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTECJIN C TIOMOIIBIO
BBIHECEHHS 3a CKOOKH 061].[61"0 MHOXHUTEIIA, TPYIIIUPOBKU ClIara€MbIX,

npuMeHeHus: GopMYyJIT COKPAIEHHOTO YMHOKEHUS

2.6

HpI/IMCHﬂTB npeo6pa3OBaHH;[ MHOT'OYJICHOB IJIsI PCIICHUA PA3JIMIHBIX

3a1a4 U3 MaTeMaTHKHU, CMEKHBIX ITPEAMETOB, 13 peaHBHOﬁ IMPaKTUKH

2.7

Hcronb30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEIIsIMU

JUIs IpeoOpa30BaHus BbIPAXKEHUN

ypaBHeHI/IH N HCPAaBCHCTBA

3.1

Pemiate nuHEWHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, NPUMEHSS
npaBuja Mepexoja OT UCXOJHOIO YPaBHEHUSI K PaBHOCHIBHOMY €MY.

HpOBepHTB, ABJIICTCA JIM YUCJIO KOPHEM YPABHCHUA

3.2

[Tpumensaty rpaduyeckue MeETOAbl TPU  PEIICHUU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonGupath npuMephl map Yucel, SBISIOMIUXCS PEUICHUEM JTMHEHHOTO

YpaBHCHUA C ABYMA IEPEMEHHBIMU

3.4

Ctpoutb B KOOPAMHATHON IJIIOCKOCTH IpaduK JMHEHMHOTO ypaBHEHUS C
NBYMsl TEPEMEHHBIMU; IOJIb3YSACh TI'paUKOM, NPUBOJUTH MPUMEPHI

peleHus: ypaBHEHUS

3.5

Pemate cuctemsl IByX JMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMH,

B TOM 4HCJIe TpaduyecKu

3.6

CocTaBnsaTh U peuiaThb JIMHEMHOE YPaBHCHUC HIIN CUCTEMY JIMHEMHBIX
ypaBHeHI/Ifl M0 yCJIOBHIO 3aJa4u, HHTCPIIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHBIfI PE3yiabTaT

Koopaunate! u rpadpuku. OyHKIUN

4.1

N300paxaTb Ha KOOPJMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH, WHTEPBajbl, 3alUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa1/1qe01<0M SA3BIKE




4.2

OrMmeuath B KOOpI[I/IHaTHOI\/II IINIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpAuHaTamMm

43

Ctpouts rpaduku nuHeiHbIX QyHKIMH. CTpouth rpaduk QyHKIHH Y

=[x

44

OnwuceiBaTh C MOMOIIBIO (DYHKIMK HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSAHME, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTEIIEHOCTD, BpeMs, 00BEM paboThI

4.5

Haxoaute 3HaueHne QyHKIMY 110 3HAYSHUIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuii crnoco0 TNpEACTaBICHUS M aHAIW3a
WHPOPMALIMU, W3BIIEKaTh W WHTEPIPETHPOBATH HWHPOPMALHUIO U3

rpauKOB peabHBIX MPOILECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJjibTara

IIpoBepsiemble MpeagMeTHBIE Pe3y/IbTAThI 0CBOCHHS OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1

Yucna 1 BEIYMCIIEHUS

1.1

Hcnonn3oBaTh Ha4daJIbHBIC MNpEaACTaBJICHUA (o) MHOXECTBEC
Z[CﬁCTBHTeHLHBIX qucell AJist CpaBHCHUS, OKPYIJICHUA U BBIHHCH@HHﬁ,
I/I306pa}I(aTB I[GI\/'ICTBI/ITGJ'II)HI)IC qyucCila TOYKaMH Ha KOOpI[HHaTHOﬁ

NpSIMOU

1.2

HpI/IMeHHTB IIOHATHUC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOI'O KOpPHA,
HaxXOAWUThb KBaJApaTHBIC KOpPHH, MHCIIOJIB3YysA IIpHU HGO6XOI[I/IMOCTI/I
KaJIbKYJISATOP, BBIIIOJHATD Hp606p330BaHI/IH BBIpa}I(eHI/Iﬁ, CoACpIKAIINX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp3oBaTh 3amucH  OONBIIMX M MAallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u crenieHeit uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

HpI/IMeHﬂTI) IHOHATHUEC CTCICHHU C 1ICJIBbIM IIOKa3aTcJICEM, BBIINIOJHATH
npe06pa30BaHI/I$1 BLIpa)KeHPIfI, coAcpKamux CTCIICHU C LCJIbIM

IIoKa3aTecjieM

2.2

BBIMONHATE ~ TOXIECTBEHHBIE  NPEOOpPAa3OBaHHUS  PAMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JEUCTBUM HajJ MHOTOYWICHAMHU MU




anredpandecKuMu 1po0sMu

23

PacknanpiBaTh KBaIpaTHBIM TPEXUIIEH HA MHOKHUTEIN

2.4

[IpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX

3aJla4 U3 MaTCMAaTUKH, CMCIKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemare JsMHEHHBIE, KBaJpaTHBIC YPABHCHWS U PALMOHAJIBHBIE
YpaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUH C JIByMs

MNEPEMEHHBIMU

3.2

[IpoBoanuTh npOCTEHINIME HCCIECAOBAHUS YPAaBHEHHM W  CHCTEM
ypaBHEHMH, B TOM 4YHCIEé C HpPUMEHEHHEM TIpapUuecKux
npeJcTaBlIeHU (yCTaHaBIUBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJIBKO, U Hpoqee)

3.3

[lepexonuTs OT ciHOBeCHOH  (OpMYyITHpPOBKM 3amayd K e
anreOpanyecko MoOJEIM C MOMOILBIO COCTABJICHUS YpPaBHEHHS WU
CUCTEMBbl YpaBHEHMI, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J]a4¥ MTOJYUYECHHBIN pe3yJIbTaT

34

[IpuMeHsTHh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTth JIMHEHHBIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
MaBaTh  rpauueckyr0  WDIIOCTPAllMI0O  MHOXECTBA  PEIICHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[TonumaTth ¥ UCHONB30BaTh (YHKIMOHAIBHBIE MOHATHS M SI3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUs), OIpeNeNiaTh 3HAYEeHUE
GYHKIIMM 1O 3HAYEHHIO apryMEHTa, OINpEAeNsATh CBOMCTBa (YHKIUU

no e€ rpauky

4.2

Crpouts rpauku 37eMeHTapHbIX GYHKUUN BUA:

y =k/x

kix
, Y =x%, y = X% y = [X|, onucbIBaTh CBOMCTBA YUCIOBON (PYHKUIUHU MO €€

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUSA

1.1

CpaBHI/IBaTB H YIOpAAO4YMBATb pPAallHOHAJIbHBIC W HPpAlMOHAJIBLHBLIC

quciia

1.2

BrImonsaTs apI/I(i)MeTI/ILIeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMU,
CcoucTasd YCTHBIC W IMUCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATE BBIYMCICHUA C

HppanquoHaJIbHBIMU YHUCJIaMHU

1.3

HaxonuTek 3HadyeHHUs CTENEHEW C IEeJIbIMM IMOKa3aTelIsIMHU M KOpHeﬁ,

BBIYUCIIATH 3HAYCHHUA YHCIJIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OprrJ’IfITB HeﬁCTBHTCHBHBIC YuClia, BBIIIOJHATh IPUKUAKY pPE3yJIbTaTa

BLI‘-II/ICJ'ICHI/II\/'I, OLCHKY YMCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemware  nuHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, ypaBHEHUS,

CBOJISIIUECS K HUM, IIPOCTENIIINE TPOOHO-pallMOHANIbHbIE YPABHEHUS

2.2

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHHE HE SBIIIETCS

JIMHEHHBIM

23

Pemate TexcToBBIE 3amauM anreOpandecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YpaBHEHUS WM CHUCTEMbl JABYX YPaBHEHHH € JByMs

NEPEMCHHBIMU

24

[IpoBoanuTh mpOCTEHIIME HCCIECAOBAHUS YPAaBHEHMM W  CHCTEM
yYpaBHEHMH, B TOM 4YHClIeé C IPUMEHEHHEeM TIpapUuecKux
npejcTaBiIeHuit (HarnpuMmep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJpaTHbIE  HEPABEHCTBA,
n300paxath pelIeHne HEPABEHCTB HA YUCIIOBOW MPSMOM, 3aMHUCHIBAThH

PEICHUE C TIOMOUIBIO CUMBOJIOB

2.6

Pemars cucTeMbl JTMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOUAIOIUE KBAJIPaTHOC HEPABEHCTBO, HM300pa)kaTh pPELICHUE




CHUCTEMbl HCPABCHCTB Ha JHCJI0BOM HpHMOﬁ, 3aIlIMCbIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpABEHCTBA NP PELICHUH PA3JIMYHBIX 3a1a4

DyHKIMU

3.1

PacniosHaBath  (yHKIME ~ W3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKHU PACTIONIOKEHHE Ha KOOPAUHATHON TIOCKOCTH TpauKkoB
bynkuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB, ONIMCHIBATH CBOMCTBA (PYHKIIUH

3.2

[Toka3piBaTh CXEMaTHYECKH pAacloJIOKEHHE Ha  KOOPJIUHATHOM
TUIOCKOCTH TpaukoB (QyHKUMH Bupa y = VX, y = |X| U ONHCHIBAThH

CBOICTBa PyHKIMIA

3.3

Crpoutb ¥ wu300paxaTb CXeMaTU4eCKH TIpaduKd KBaJpaTUIHBIX
GyHKIMI, ONUCHIBATH CBOMICTBA KBaJpaTHUYHBIX (QYHKIUHA IO HX

rpadgukam

3.4

Pacno3naBare kBampatnuHyio (yHKIUO 1m0 ¢Gopmyse, MPUBOIUTH
OpUMEphl KBAJPAaTUUYHBIX (YHKIUN M3 peasbHOM JKU3HH, (PU3UKH,

TCOMCTpUHU

ApudmeTrnueckasi U reoMeTpUuecKas Mporpeccun

4.1

Pacno3naBate apupmMeTHdecKyto U reOMETPUUECKYIO TIPOTrPECCUH MIPH

pa3HbIX crioco0ax 3agaHus

4.2

BBINONMHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYNT A-TO UJICHA
apu(METHUECKOW U TeOMETPUIECKON MPOTPEecCHii, CyMMBI MEPBBIX N

YHJICHOB

4.3

I/I306pa)KaTb YICHBI ITOCICA0OBATCIBHOCTH TOYKaAMHM Ha KOOpI[HHaTHOfI

IIJIOCKOCTH

4.4

Pemarn 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMH ITIOCIICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadyu U3 peaﬂbHOﬁ JKHN3HHU (C HUCIIOJB30BaHHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIE, TIEPEX0o] OT OIHOM (OpMBI 3amucu
1.1 npobeit k napyroil. IloHsTHe panMOHaIBLHOrO 4YHCIA, 3aIllUCh, CPAaBHEHUE,
YHOPAI0YMBAHUE PALIMOHAIBHBIX YACEI
1o Apudmerndeckue IEUCTBUS ¢ PallMOHAIILHBIMU YKClIaMu. Perenue 3a1aq u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypalbHBIM [OKa3aTeleM: OIpeleieHne, MNpeodpa3oBaHUE
' BBIPQXXEHHI Ha OCHOBE OIpeeNieHus, 3aIUCh OOJIBIIUX YUCEl
14 [IponieHTHI, 3amKUCh TMPOILEHTOB B BHUAE IpoOU W ApOOH B BHJIEC MPOIICHTOB.
' Tpu OCHOBHBIE 33]]a4M Ha MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MPaKTUKHU
Ls [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTEIH
' HATypaJbHBIX YUCET
L6 PeanpHble  3aBHUCMMOCTM, B TOM  4YHcle MpsMas W oOparHas
' IPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
)1 IlepemeHHbIE, YUCTOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOU. [lomycTumblie
' 3HAUYEHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXAYy BEIUYMHAMHU B BHIE (DOPMYIIBL
' Brraucnenus mo ¢popmynam
)3 [IpeoOpazoBanre  OYKBEHHBIX  BBIPOKEHUU, TOXKICCTBEHHO  pPaBHBIC
' BBIPKEHUS
2.4 CBolicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeIeM
5 Opnnounensl 1 MHOrousaeHsl. CreneHnb MHOrowieHa. CoKeHHue, BhIUUTAHUE,
' YMHO>KEHHE MHOTOUYJICHOB
26 @opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPAaT CYMMbI M KBaApPaT Pa3HOCTH.
' ®opMyna pa3HOCTH KBaapaToB. Pa3nokeHrne MHOrOYJI€HOB HA MHOKUTEIN
3 YpaBHeHust




VYpaBHeHHe, KOpPEHb YpaBHEHUs, IMpaBuia NpeoOpa3oBaHUS ypaBHEHUS,

>l PaBHOCHUIIBHOCTb YPAaBHEHUI
12 JluneliHOE ypaBHEHHME C OJHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUI IO yCJIOBUIO 3a/1auyM. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOILIBIO YPAaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHHH C JABYMs NEepeMeHHbIMH. PemieHune
3.5 CHCTEM YpaBHEHUH CHOCOOOM IMOJICTAHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a7a4 C MOMOIIBIO CUCTEM YPABHEHHI
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopannara Touku Ha npsMoi
12 Hucnossle TPOMEKYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAWHATHOMN
. PSIMON
43 [IpssmoyrosbHas cuctema koopauHat, ocu Ox u Oy. AGciucca u OpJIMHAaTa
' TOYKHU Ha KOOPJAUHATHOM IUIOCKOCTU
44 [Tpumeps! rpadukoB, 3aaaHHbIX (opMmyiaamu. UreHHe rpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk ¢pynkuuu. CoiicTBa GpyHKIMN
4.6 JIuneitnas pynkmus, e€ rpaduk. I'padux Gyskmum y = [X|
47 I'padmueckoe pemreHne IWHEHHBIX YPaBHCHWH W CHCTEM JIMHEWHBIX
. ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIEHUS
. KBagpatHblii kopeHb u3 uucna. IloHsTHe 00 uppanMoOHAIBHOM YHCIIE.
' JecsaTuunble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBAJIpaTHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BHIYHCICHUSM. JeHCTBUTENbHbBIE
qucia
1.3 Crenens ¢ 1eabpIM ITOKazaresneM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yucia




AnreGpanyeckre BbIpaXeHHs

2.1 KBanpathblil TpéxuseH, pa3ioxkeHHe KBaApaTHOro TPEXWIEHa Ha MHOXKUTEIN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alnre0pandeckoi qpoou
23 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JIeJICHNE anre0pandeckux Ipoodei
24 PanyonanbHble BEIpaXXEHUS U UX ITpeodpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBampatHoe ypaBHenue, Qopmyna KOpHEW KBaJpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOAAIIMXCS K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimme ApoOHO-paIMOHATBHBIE YPAaBHEHHS
I'paduueckas MHTEpIpETaLUsl YPAaBHEHUN C ABYMSI MEPEMEHHBIMH M CHUCTEM
34 JIMHEWHBIX YpaBHEHUI C ABYMs MepeMeHHbIMU. [IpuMepsl peleHus cucrteM
HEJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a7au aJireOpandeckuM cocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 OyHKIMU
il [Tonsatne ¢ynkuuu. OOnMacTe omnpeAeNeHHss W MHOXXECTBO 3HAUCHHH
' ¢yskunu. CiocoOsl 3a1aHus GyHKIUH
4.2 I'paduk dynakmuu. Utenue cBoicTB GyHKIMH 1O € rpaduky
4.3 [Tpumeps! rpadukoB PyHKIUH, OTpAKAIOMIUX peabHBIE TPOIECChHI
a4 OyHKIMK, OIUCHIBAIOIIME NPSIMYI0O U O0OpaTHYIO MpPOMOPLUOHAIBHBIE
. 3aBUCUMOCTH, UX IpaduKu
4.5 OyHkumu y =x? y = x?
4.6 Oyskuun y = vx, y = |x|
4.7 I'paduyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KUIIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

1 Yucna v BBIYUCICHUS
. PamonanpHble Yncna, WppalUoOHAIBHBIE YHCTA, KOHEYHbIE M OECKOHEYHBIE
' JECSTUIHBIE IPOOH
MHO0€ecTBO AEUCTBUTEIBHBIX YUCEN, IEHCTBUTENbHBIE YK CIIAa KaK OECKOHEUHbIE
> JecsTHUHBbIE ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE NEHCTBUTEIbHBIX
qucen
1.3 Apudmerndeckue A1UCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenusi, npulnmkeHus, oleHKH. Pa3Mepsl 00bEKTOB OKpY:KaIOIIEro MHpa,
14 JUIMTENILHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuOmmwkenus. Oxpyrinenue uucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHOW ITIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenne ypaBHEHUM, CBOJAIIMXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHnue. Pemienre ypaBHEHUM, CBOASIIIIMXCS K KBAaJIPATHBIM
4 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUuss YpaBHEHUWM TpeThbed U
' 4ETBEPTOU CTEIICHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-paliMOHANBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHUN
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemienue cucrtem AByX JTMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemienue cucrem ABYyX ypaBHEHHM, OJTHO U3 KOTOPBIX JIMHEHHOE, a JpPyroe —
' BTOPOM CTEIECHU
2.10 I'paduueckas MHTEpHIpETALUs CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 Penienue TekcTOBBIX 33a4 aJIreOpandeckuM crocoOoM
2.12 YucrioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBA
516 ['padmyeckas uHTEpHpeTalysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

NEPpECMCHHBIMU




DyHKIMU

Ksanmparnunas ¢ynknus, e€ rpaduxk m cpoiictBa. [lapaGona, KOOpIUHATHI

>l BEPILUHBI Mapaboibl, OCb CAMMETPUHN TTapaloIIbI

3.2 I'paduku bynkomii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmmit y=k/x, v = x* 1 uX cBOKCTBa

34 I'paduku pyHKIMI , ¥ UX CBOWCTBA
4 Hucnossle OCIEI0BATEIBHOCTH

41 Omnpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX MOCJIENI0BAaTEIbHOCTEN. 3ajaHue
' MOCIIeA0BATEIBHOCTH PEKYPPEHTHOM (hopMynoit U GopMyIoif n-ro dieHa

42 Apudmetnueckast mporpeccuss. Dopmynsl n-ro  uineHa apupMeTHUYECKON
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mporpeccus. PopMmyibl  #n-r0  WIEHa T'€OMETPUYECKON
' IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

4 N3o00pakeHre UWIEHOB apu(METHUYECKOM ¢ TEOMETPUYECKON MPOrpeccHit
' TOYKAMHU HAa KOOPAMHATHOW IIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CrnoxHbIE TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30oBaTe/IbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATHUSMHU: MHOXECTBO, ITOJMHOXECTBO,
omepaly HaJl MHOXECTBAMH, YMEHHUE OIEepPUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LUK, MPUMEHITh MX NpPU PEIICHUU
3aJa4; yMEHHE HCIIOJIb30BaTh Tpa@ruecKoe MPEICTaBICHUE MHOXKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBICHU, MPU PELICHUH 3a7ad

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpEMa,
JI0OKa3aTelIbCTBO; YMEHHUE PACIO3HABAaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IIPUMEPBl U KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHHI

YMeHne ornepupoBaTh MOHIATHSAMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, IPU3HAKU
JIETUMOCTH, IIeJIO€ YHUCJIO, MOAYJb YhCia, OOBIKHOBEHHAs APOoOb W
JIecsTHUYHAs TpoOb, CTAHIAPTHBINM BUJ YKCIA, PAMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBAaThb U
YHOOPSIOYMBATh YHWCJIA, MPEACTABIATh YHCJIA HAa KOOPAWHATHOU
NpsIMOM, OKpYTJIATh YHUCIA; YMEHUE JeNaTh MPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUM

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEIbIM IOKa3aTelIeM,
apudmMeTHuuecKuid KBaJpaTHBIM KOpEHb, MHOTOYJICH, anredOpanveckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
0oJbIlle E€AMHUIIBI; YMEHHUE BBIMONHATH pacdy€éTel Mo ¢dopMmylam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKEHUN U
BBIPQXEHUI C KOPHSIMH, PA3I0KEHHE MHOTOUYJIECHAa Ha MHOXXUTENIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ Ppa3HOCTH KBaJApaTOB U

KBaJapaTra CyYMMbI U Pa3HOCTU

YMmenune OIICPHUPOBATH INOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE pellaTh JUHEWHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWMH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHble U JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMI
NIEPEMEHHOM, B TOM UYHCJIE NIPYU PELIEHUH 3a/1a4 U3 APYTUX MPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsIMyI0 ¥ KOOPAMHATHYIO IIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUA, Tpaduk QyHKIUH, HYIH
GyHKIHH, POMEXKYTKH 3HAKOITOCTOSTHCTBA, MPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJIbIIee W HAMMEHbIIEEe 3HAYCHUS
GyHKIHIH; yMEHHe OIIepUpOBaTh HOHSATHSMH: npsmast
NPOTNOPLUUOHATIBHOCTD, JTMHEHHAsT (PyHKIMS, KBagpaTu4Has (yHKIHSA,
oOpaTHasT TPOMOPIMOHATBHOCTh, TMapabosa, rumnepOoia; yMeHHUe
CTpouTh Tpaduku PyHKIUN, UCTIONH30BATh TPAdUKH JIJIS ONIPEICTICHUS
CBOHMCTB IPOIIECCOB W 3aBUCHMOCTEH, JUIS peIICHHs 3a7ad U3 JAPYTUX
y4eOHBIX TIPEAMETOB W PEAIbHOW IKU3HH, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YmMmenue OIIepUpOBaThH MOHSITUSMU: MOCJIEI0BATEIHHOCTb,
apupMeTHueckass M TeOMeTpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oO0IIero 4ieHa MpH pelIeHUH 3a/1ad, B TOM YHUCIE 3a7ad U3 APYTuxX

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMmenune peuiaTh 3aga4u pas3HbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEI,
JOJIM W YacCTu, ABHUIKCHUC, pa60Ty, HCHY TOBapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT', HAJIOTH, 3aa4U 13 obnactu YHpaBJICHUA JTUYHBIMU U
CeMEMHBIMU (l)I/IHchaMI/I); YMCHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHUA, HCpPAaBCHCTBA MW CUCTEMBI 110 YCJIOBHUIO 3aJadyu,
HCCJIICA0BATh MOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBI[OHOI[O6HOCTL

MOJIYYCHHBIX PE3yJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PAaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYrojJbHUK,

MEOAHUaHa, 6I/ICCCKTpI/IC3 U BBICOTA TPCYI'OJIbHUKA, tleTHpéXYl"OJ'II;HI/IK.,




napajuiesiorpaMM, pomO, TpSAMOYTOJIbHUK, KBajapar, Tpamerus;
OKPYXHOCTb, KpYT, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pemaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOM
JKU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (pakToB

10

YMeHHne omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MAapalIeIbHOCTh U INEPHEHAUKYISAPHOCTh INPSMBIX,
yrol MEXAYy MpsMBIMH, MEPHEHIUKYISp, HAKJIOHHAs, IPOEKLHs,
nogobue Gpuryp, noJo0HbIe TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM U NPSAMOW; YMEHHE DPACIIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nojgobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTh MPSIMBIX B

OKPYXKAaIoIIeM MHpPE

11

YMeHue omnepupoBaTh IOHSATUSAMM: JUIMHA, PACCTOSHUE, YIroJl
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KaIOIEM
MHUpE; yMEHHE TMPUMEHATh (GOpMyJbl MepUMeTpa U IUIOIIAIU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuIeNIeNIUIela; YMEHHE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYIOJBHUKOB, TEOPEMY O CyMME YIJIOB TpPEyrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOUICHMS  JJIs

BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMmenue u3zo0pakaTh IUIOCKHE (UIYypsl W UX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUTYPBl OT pPYyKH, C MOMOLIBI0 YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWIJIH

CHMBOJIbBHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IOHATUSAMHU:  HPSAMOYTOJIbHAsE  CUCTEMA
KOOpJIMHAT; KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOM3BENICHUE BEKTOPA HA YHCIIO0, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pELIeHus 3ajad, B TOM YHCIE U3 JPYrux Yy4eOHBIX

MpeaAMETOB U peaHLHOﬁ KHN3HU

14

YMeHHMe omnepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBbIE
IMarpaMMBbl,  TaOIWIBL, cpenHee — apudmMeTHUeckoe, MeauaHa,
HauOoJplllee M HaMMEHblIee 3HAYEHUs, pa3Max YHUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIIaX M Ha JuarpaMMax,
OTPaXXaloILIy0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>KarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIIyYaiHBIH ONBIT (CIy4alHBIN
OKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXOJ)
CIly4ailHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMCHUEC HaXOAWUTb BCPOATHOCTU CﬂyqaﬁHLIX COOBITUA B OIBITAX C
PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMH COOBITUSIMHM; YMEHHE peIIaTh
3a7jauyll METOJOM OPraHM30BaHHOIO Tepedopa M C MCHOIb30BaHUEM
npaBWia YMHOXKEHUS, YMEHHE OLCHWBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITUH M SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHH B OKpY)KalOIIeM MHpPE W B JKU3HH,
3HAKOMCTBO C IIOHATHUEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BBIOMPATh MOIXOANTUN W3YYCHHBIM METOJ MJIsS PEIICHHS
3a/1aud, NPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, NMPHUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii JJIEeMEHT COAEePKAHUS

Yucia ¥ BEIYUCIICHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haku qeMMOCTH HEIbIX YUCET

OOBIKHOBEHHEIC u JACCATHYHBIC I[pO6I/I, IMPONLCHTEI, OCCKOHCUHBIE

2 NEPUOANYECKHE JPOOH

3 PanmonanbHple  yucna. ApudMeTHdyeckue OmepalMu C PaLUOHAIbHBIMU
' qucIaMu

L4 JelicTBuTenpHble uuciaa. Apu(METHYECKUE OIlepaluu ¢ JAeHCTBUTEIbHBIMU
' quciIaMu

s [TpubnukEHHBIE BBIYMCIIEHUS, NpaBWIAa OKPYIJICHMs, NPHUKHIKA U OLIEHKa
' pe3yJbTaTa BRIYMCICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. [Henictus c
' apu(METHIECKUMH KOPHIMHU HATypaIbHOMN CTETICHN

3 VYpaBHEHMS U HEpaBEHCTBA

. Ilensile u 1apoOHO-panMoOHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

35 [lensie 1 npoOHO-palioHaNbHbIE HepaBeHCTBAa. CHCTEMBl U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a4a4

4 UYucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TTOCIEA0BATEIHHOCTEN

4.2 Apudmernueckass U reomeTpuyeckas nporpeccur. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3amaHus  ¢GyHKnuud. ['paduk  ¢ysknuun. OOmacth
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pyHkimu. Hynu ynkmuu. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl (QyHkuuu. HauOospliee W HauMeHblllee 3HauY€HHE (QYHKIMHM Ha
MPOMEXKYTKE
6 Koopaunats! Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroapHuK
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
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