PABOYASA ITPOTPAMMA
y4eOHOro Kypca «AJredpa», 0a30Bblil ypOBEHb
(®I'oC 000)

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsieTCSI OHUM M3 OIMOPHBIX KYPCOB OCHOBHOT'O OOIIEro oOpa3oBaHUS:
OHa O00ECIEeYMBACT H3YUYCHHE JPYTrUuX IUCIUIUINH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHUE HEOOXOAMMO ISl TIPOJIOHKEHUsT 00pa30oBaHUs U B
MOBCETHEBHOW kW3HM. Pa3Buthe y oOydaromuxcs Hay4YHBIX MPEJCTaBICHUN O
MPOUCXOKACHUN U CYIIHOCTH alreOpandyeckux aOCTpakiuii, croco0e OTpakeHUus
MaTeMaTHYEeCKOM HAayKOW SBJICHUH U TIPOLIECCOB B TPUPOJE UM OOIIeCTBE, POJIU
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PECHHUS U KAYECTB MBIINIJICHUS, HEOOXOJMMBIX JIJIs
aJanTalid B COBpPEeMEHHOM ILu(ppoBoM oOmiecTtBe. M3ydeHue anreOpsl obecriedmBaet
pa3BuUTHE YMEHUs HaONIOAaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM
NeUCcTBUS W BBIBOIBI, (opMynupoBaTh yTBepxkaeHus. OcBoeHue Kypca aiareopbl
o0OecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaroMIMXCA: OHHU HCHOJB3YIOT
NEAYKTUBHbIE W HWHIYKTUBHBIE pPAacCyXIeHHUs, 0000IIeHrne U KOHKPETU3AIHIO,
abctparupoBanue M aHajoruto. O0ydeHue anredpe npeznoyaracT 3HaAYUTENbHBIA 00BEM
CaMOCTOSATEIILHON NIeATeTFHOCTH O0YYalolIUXCs, MO3TOMY CaMOCTOATENHbHOE pelIeHUe
3a/1ay SIBJSIETCS pean3alueit AesiTeIbHOCTHOTO MIPUHITUIA 00 yUeHHUS.

B crpykrype mporpammpl ydeOHOro Kypca «AnrebGpay» s OCHOBHOTO OOIIIEero
o0pa30BaHHs OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATENbHO - METOAUYECKUE JIUHUU:
«Ywucna U BBIYUCICHUSY, «ANreOpandeckue BBIPAKEHU», « YPABHEHHS U HEPABEHCTBAY,
«DOyukuum». Kaxnasg u3 3TUX COIEpKATEIbHO - METOJUYECKUX JIMHUW pPA3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3Y4YEHUsl Kypca, B3aUMOJECWUCTBYS C JIPYTMMHU €ro JuHUAMU. B
X0JIe M3Y4YeHUs1 y4eOHOro Kypca OOydJaromUMCS TPUXOAUTCS JIOTHUECKH PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3U € 3TUM B MporpaMmy y4eOHOTO
Kypca «Auredpa» BKJIIOYEHbl HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTAaBIECHHBIE BO BCEX
OCHOBHBIX pa3fenax MaTeMaTUYeCKOoro oOpa3oBaHUsi UM CHOCOOCTBYIOIIME OBJIAJICHUIO
O0Oy4YaroIMMICS OCHOB YHHMBEPCAJbHOTO MaTeMaTH4ecKoro s3bika. ComepKaTelbHOU M
CTPYKTYPHOH  OCOOCHHOCTBIO  y4eOHOTO  Kypca  «AnreOpa»  SBISETCS  €r0
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue IUHUU «Yucaa ¥ BBIYMUCICHUS» CIYXUT OCHOBOM ISl JajdbHEUIIIETro
M3YUYCHUS] MaTeMaTUKHU, CIOCOOCTBYET PAa3BUTHIO Yy OOyYarollUXcs JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHSI  TOJIb30BAaThCS ~ AITOPUTMAMHU, a  TaKKe



NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsi TOBCEIHEBHOW >KHU3HH.
Pa3BuTue MOHATHS O YHUCIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl CBSA3aHO C
palMOHANBHBIMU M HUPPALMOHAIBHBIME YUCIaMH, (HOPMHUPOBAHHEM MPEICTABICHUHA O
JNEHUCTBUTENBHOM 4HKCIE. 3aBEpIICHUE OCBOEHHUS YMCIIOBOW JIMHUU OTHECEHO K CpEeIHEMY
o011eMy 00pa3oBaHUIO.

ConmepxaHue AByX anreOpandecKux IWHUH — «ANreOpandecKkue BBIpKEHUS» U
«YpaBHEHHMsI W HEpPaBEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Yy O0OyYarouuxcs
MaTeMaTHYECKOTO ammapaTa, HeoOXOAUMOTO ISl PEIIeHUs 3a7a4 MAaTeMaTHKH, CMEXHBIX
OpEeIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro OOUIETroO
oOpa3oBaHHs Y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKCHHIA.
Anrebpa JEMOHCTPUPYET 3HAYEHHME MATEMAaTUKHM KakK S3bIKa JUJII  MOCTPOEHUS
MaTEMaTUYECKUX MOJIEJIeH, OMMCaHMs TPOLECCOB U SABJICHUN peanbHOro mupa. B 3amaum
oOydeHHsl anredpe BXOJAAT TaKKe JajbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBILIUICHHUS,
HEOOXOJMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca HWH(GOPMATHUKU, W OBJAaJCHHUE
HaBBIKAMH  JIEYKTHBHBIX paccyxnaeHuid. I[IpeoOpazoBannme CUMBOJBHBIX  (HOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUSI, CTOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPYECTBY.

Copepxanue (QyHKIIMOHANBHO-TpaUUEeCKOW JIMHUM HAIIEJIEHO Ha IMOJy4YeHHUe
oOydJaromuMHCs 3HaHUN O (GYHKIMSIX KaK BakKHEHIIel MaTeMaTH4eCKON Moaenu st
ONMMCAHMS W MCCIENOBAaHUS PAa3HOOOPA3HBIX TIPOIECCOB U SIBICHUW B TPUPOJIE U
oOmiectBe. M3yueHue marepuana CHOCOOCTBYET DPAa3BUTHUIO y OOYYAIOMIMXCA YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTeMaTHKU — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIAJ B (POPMUPOBAHHUE MPEACTABICHUN O POIHU
MaTEMaTUKU B PA3BUTHU ITUBUIIN3ALIUU U KYIBTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kilaccax m3ydaeTcsi yUeOHBIM Kypc «Auredpay,
KOTOPBIM  BKJIIOYAET CJENYIOLIME OCHOBHBIE pasfenbl coaepxkanus: «Yucia wu
BBIUUCIICHUS», «ANTeOpandyecKkue BBIPAKECHUS», «YPaBHEHUS UM  HEPABEHCTBAY,
«DYHKIAN.

Ha u3yuenue yueOHoro xkypca «Anredpa» orBoautcsa 306 dacos: B 7 kinacce — 102
yaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Hegento), B 9 knacce — 102 yaca
(3 yaca B HezelNIO).



COIAEPKXAHUE OBYUEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JECATHYHBIE, MIEPEX0] OT OJHOM (OPMBI 3alUcu APoOei Kk
npyroi. IloHATHE palMOHAIBHOTO 4YHCHA, 3alKiCh, CPAaBHEHUE, YIOPSAIOYMBAHUE
pallMOHANBHBIX YHuceld. ApudMETHYeCKHEe JEUCTBUS C pPAIMOHAIBHBIMH YHUCJIaMHU.
Pemienue 3aau U3 peaqbHON NMPAKTUKUA HA YacTU, HA IPOOH.

CreneHb ¢ HaTypaJIbHBIM MOKAa3aTeseM: OMpeieJieHue, MpeoOpa3oBaHue BhIPAKEHUM
Ha OCHOBE OMPEJICNICHHUs, 3aUCh OONBITUX YKcen. [IporneHThl, 3anuch MPOIIEHTOB B BUJIC
poOu 1 ApoOu B BUE MPOLIEHTOB. TpU OCHOBHBIC 33/1a4ud Ha MPOIEHTHI, PEIICHUE 3a/1a4
U3 peaJIbHOM ITPAKTUKHU.

[IpyuMmeHeHne TPU3HAKOB ACIUMOCTH, PA3J0KEHHE HA MHOXKHWUTEIU HATYypaIbHBIX
YHUCEeN.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIC IpsSIMasi U oOpaTHast MPONOPIIMOHATILHOCTH.

AJireOpanyecKue BbIpasKeHHU s

IlepemeHHbIC, YHCIIOBOE 3HAYCHUE BBIPAKEHUS C TepeMeHHOW. JlomycTumbie
3HAUYEHUS] TepeMeHHBIX. lIpelncraBieHne 3aBUCHUMOCTH MEXIY BEIUYMHAMH B BHJE
dopmynbl. Beruncnenus mno ¢opmynam. [IpeoOpazoBaHne OYKBEHHBIX BBIpaKEHH,
TOKJIECTBEHHO PaBHBIC BBIPaXCHHs, MpaBuja MpeoOpa3oBaHMsl CyMM U TPOU3BEICHHIA,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM I1OKA3aTEIIEM.

Opnowrensl W MHorowieHbl. CreneHb MHorowieHa. CrokeHuE, BbIYMTAHUE,
YMHOKE€HUE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBaJgpaT CYMMBbI U
kBaapar pazHocTH. DopMyna pa3HOCTHM KBaApaToB. PazmokeHWe MHOTOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb  ypaBHEHUS, TIpaBWia MpeoOpa3oBaHUsA  ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOEe ypaBHEHUE C OJHOW MEPEMEHHOM, YUCIO KOPHEN JTMHEHHOIO YPaBHEHHS,
pelieHre JIMHEeHbIX ypaBHeHUH. CocTaBleHNe ypaBHEHU IO YCIOBUIO 3aauyu. Pemienue
TEKCTOBBIX 33/1a4 C TOMOUIBIO YPABHEHUM.

JluneiiHOEe ypaBHEHHWE C JABYMsI TMEepeMeHHbBIMH U ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHCHHWU C JABYMs MEPEMEHHBIMU. PerneHue cucreM ypaBHEHUU CIIOCOOOM
MOACTaHOBKHU. [[puMepsl peneHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBK CHCTEM YPAaBHEHHUM.

DOyHKUUMN

Koopannara Toukn Ha npssmoi. YuciioBble NpoMexXyTKU. PaccTosiHre Mexay nByms
TOYKAMU KOOPJIMHATHOW MPSIMOM.



[IpsimoyroJibHas cuctemMa KoopJauHat, ocu Ox u Oy. Abciycca U OpAMHATAa TOYKU Ha
KOOpJAMHATHON TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbIX (QopMynamu. YrteHue
rpadukoB peanbHbIX 3aBuUcuMocTed. [loHstne ¢Qynkuuu. I'paduk pynkumu. CpoiicTBa
¢yuxuuit. Jluneitnas ¢ynkuus, e€ rpaduk. I'papux Qynkumm y = [x|. ['paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 KIIACC

Yucjia ¥ BIYUCTCHUSA

KBanpatHsiii kopenb u3 uucina. [lonstue 06 uppanmoHaibHoM yucie. Jlecaruunbie
IPUOJIMKEHHST UppallMOHAIbHBIX yuce. CBolcTBa apuMETHYECKUX KBAIPATHBIX KOPHEH
U HUX TPUMEHEHHE K TNPEeoOpa30BaHUIO YHUCIOBBIX BBIPAKECHUN U BBIYHUCICHUSIM.
JleNCTBUTENBHBIC YHCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHapTHAs 3alUCh YUCIIA.

AJireOpanvecKne BbIpasKeHHU s

KBanpathbiil Tp€XuiieH, pa3aoKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEH.

Anre6panueckast 1po06s. OCHOBHOE CBOMCTBO anredpanudeckoil Apoou. CroxxeHue,
BbIYMTaHUE, YMHOXKEHUE, JeJIeHUE anredpanueckux npoodeil. ParinonanbHbIe BRIpaXKEHUS U
uX MpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, (opmyna KOpHEW KBaapaTHOro ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHHWH, CBOASIIMXCA K JUHEHHBIM WU KBajpaTHbIM. [Ipocteimime
JIpOOHO-paIlMOHANIbHBIE YPABHEHHUS.

I'paduueckass wHTEpmperanuss ypaBHEHUW C JBYyMS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUM C JByMs MEPEMEHHBIMU. [IpuMephl permieHuss CUCTEM HEJTMHEMHBIX
YPaBHEHUM C IByMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandyecKuM CIiocoOoM.

UucnoBble HEpaBeHCTBA M HUX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM mepeMeHHOU. CHUCTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW EPEMEHHOM.

DOyHKIUHA

[Torstue Qynkmuu. OOnacTh OMpeneseHUS W MHOXKECTBO 3HAYCHUN (YHKIUU.
CrocoOsb1 3amanus QyHKITHA.

I'padux pynxkmmm. Urenue cBoiictB Pynkimu mo e€ rpaduky. [Ipumepsr rpaduxos
(GYHKITUH, OTpaKaroNIUX peaTbHBIC MPOIIECCHI.

@DyYHKIMH, OMUCHIBAIOIINAE MPSMYIO U OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBUCUMOCTH,
nx rpadukn. OyHKIHK y = x2, y = x3, y = \x, y=|x|. [padudeckoe perieHne ypaBHEHHIT 1
CHCTEM YpABHEHUM.



9 KITIACC

Yucaa v BbIYMCICHUS

PauvonanbpHble 4Mcna, HppalMOHAJIbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE
JecATUYHbIE ApoOH. MHOXKECTBO JEUCTBUTENbHBIX YUCEN, NEHCTBUTEIBHBIE YHCIIA KaK
OECKOHEYHbIE JECSATHYHblE JApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPAUHATHOM IPSAMOM.

CpaBHeHME  JEWCTBUTEIBHBIX  YHUCEN, apupmeTnyeckue  JAeUCTBUSA c
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl 00BEKTOB OKpPYKAIOUIET0 MUPA, AJIUTEIBHOCTD IPOLECCOB B OKPYKAIOIIEM
MUpE.

[TpubnuxEnHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpHOIMKeHusl. OKpyrieHue Yuces.
[Ipukunaka v oueHKa pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHuUE. Penienue ypaBHEHUM, CBOASIIMXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOISAIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. lIpuMmepsl pelieHUsT ypaBHEHUUW TpEeTbe U YETBEPTOU
CTEIEHEN pa3I0KEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX — 3ajaad
anredpanvyeckiuM METOIOM.

VYpaBHeHUE ¢ ABYMS MTEpEMEHHBIMH U €ro rpaduk. Pemenne cuctem AByX JTMHEHHBIX
YPAaBHEHUU C IBYMs IIEPEMEHHBIMU. PelieHne cucTteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpoM cTemeHu. ['paduyeckas HHTEPHpETALHs] CUCTEMBI
YPAaBHEHUU C IByMs [IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a/1a4 aareOpandeckuM CIiocoOoM.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenune MMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON. Penienne cucteM JTMHENHBIX
HEpPaBEHCTB C OJHOM mepeMeHHOW. KBanpatHeie HepaBeHcTBa. [ 'padudeckas
VHTEPNPETALNS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.

DOyHKINHA

KBagpartnunas ¢ynkuus, e€ rpaduk u cBoictsa. [lapaboma, KOOpaIUHATHI BEPUIUHBI
napaboibl, 0Ch CAMMETPHUH MTapaOOIIBI.

Ipaduxu ymxmmit: y = kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YuciioBbIE OCAEA0BATEIBHOCTH M MPOrPecCUH

[loHsiTHE  YMCIIOBOM  MOCJIEAOBATEIBHOCTH.  3aJaHH€  MOCJIEAO0BATEIBHOCTH
peKyppeHTHOI hopmyIioi u GopMyIoi n-ro ujaeHa.

Apudmernyeckass u reomeTpuueckas mnporpeccur. DopMmyabl  n-TO  WiIeHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI MIEPBBIX 71 YWICHOB.



N300pakeHne 4aeHOB apu(PMETHUECKON U T€OMETPUUECKON MPOrpeccuil TouKaMu Ha
KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U DKCIIOHEHIIUANBHBIN POCT. CIOKHBIE ITPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS IMPOTpaMMbl yd4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IOPOSIBJIEHUEM HHTEpPECa K NPOLIJIOMY M HACTOAIIEMY POCCHUHCKOW MAaTeMaTHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB W POCCHICKOMN
MAaTEMATUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHIKEHHH B JIPYrMX HayKax |
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEH I'paKJaHWHA M peald3alliy ero mpas,
Ipe/ICTaBIEHNEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOLEAYp TpaxXIaHCKOro oOimiecTBa (Hampumep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO OTHYECKHUX TMPOOJeM, CBA3AHHBIX C MPAKTHYECKUM
OPUMEHEHHEM JIOCTMKEHUM HayKH, OCO3HAHHEM BaXXHOCTH MOPAIBHO-3THUYECKUX
IPUHIUIIOB B I€SITEBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOW HAa aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKON
HAIPABJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOT0 00pa30BaHUs Ha TIPOTSKEHUU
BCCH JKM3HM JUIA YCIEIIHOW Tpo]ecCHOHaIbHONW JEATEIbHOCTH M Pa3BUTHEM
HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBHYaIbHOM
TPACKTOPUN O0Opa30BaHUS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATUIO MaTEMaTUYECKHUX
OOBEKTOB, 3aJay, pEIICHUH, pacCyX ICeHUH, YMEHUI0 BHAETb MaTeMaTUYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAlMEN B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX IPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOABI U OOLIECTBA, TIOHUMaHUEM
MaTeMaTU4YeCKON HayKu Kak c(epbl YETOBEUYECKOU ESITEbHOCTH, 3TANOB €€ pa3BUTHUS U
3HQUMMOCTH IS Pa3BUTHUSl IUMBWIM3ALMUM, OBJAJCHUEM SI3bIKOM MATEMAaTHUKU H



MaTeMaTHYECKON KyIbTYpOl Kak CPEJACTBOM MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEUITUMU
HaBBIKAMH MCCIIEOBATEIBCKON JEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHUHE, (POPMHPOBAHHE KYJIBTYPbl 3A0pPOBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO IPUMEHATH MaTeMaTHUECKHWE 3HAaHWS B MHTEpPECax CBOETO 370POBBS,
BEJICHUS 370pOBOro oOpasza >KU3HU (3J0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM
3aHATUN M OTABIXA, PEeryisipHas Gu3ndecKkas akTUBHOCTbH), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HAHUEM CBOETO TpaBa Ha OLMIMOKY U TAKOTO Ke€ TpaBa JPYroro 4eJ0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUCHTallMell Ha TPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWHA JUIsi pElICHHs 3anad B
00JacTH COXPAHHOCTH OKPYKAIOIIEH Cpelbl, MIAHHUPOBAHHS IOCTYNKOB M OICHKH HX
BO3MOJKHBIX MOCIEACTBHIA JIJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHMEM TII00aIbHOTO XapaKTepa
AKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUS;

8) aganTanus K N3MEHSIIOIUMCS YCJIOBHAM COIHATLHON U MPUPOIAHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOCH KOMIICTEHTHOCTH Yepe3 TNPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIE YMCHHE
YUUTBCS Y NPYTUX JIIOJIeH, MPUOOpEeTaTh B COBMECTHOW JEATEIHLHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIUU U3 ONBITA JIPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHcie (HOPMYITUPOBATH
UJeH, TOHATHUS, TUIIOTE3bl 00 OOBEKTaX W SIBICHUSX, B TOM YHUCJE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBus, GOpPMYIMPOBATh U OIIEHUBATH PUCKU U MTOCIEICTBUS, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS
ba3oBble Jornueckue AecTBUA:

e BBUIBISATH M XapaKTEPU30BATh CYLIECTBEHHBIC IPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHONICHUH MEXAy MOHATHSAMHU, (HOPMYITUPOBATH
OTIpEJICIICHHSI TIOHSITHI, YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCcu(UKaInH,
OCHOBaHUS JIJ1s1 000OIIEHUS U CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

e BOCIPHUHUMATb, bopmMyIHpoBaThH 151 peoOpa3oBHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBUIBJISTH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOMIONCHUSX U YTBEPXKACHUSX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;



JenaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

pa3OupaTh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUM (IpsIMbIE U OT
MPOTUBHOIO), MPOBOJUTH  CAMOCTOSTENIBHO  HECJIOXHBIE  JI0Ka3aTelIbCTBa
MaTeMaTu4ecKux (PakToB, BHICTpPAMBATh apryMEHTALMI0, PUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCOO pelleHusl yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOoyee MOAXOMAUIMH C Y4YETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUM HWHCTPYMEHT TO3HAHUS,
dbopmynupoBaTh  BONPOCHl,  (PUKCHpyOIIHE  NPOTHUBOpPEUUE,  MPoOsIEMYy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh MCKOMOE W JaHHOE, (HOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINI0, MHEHUE,

OPOBOAUTH MO  CAaMOCTOATENBHO  COCTABICHHOMY  IUJIaHY  HECJIOXHBIH
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHNE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOr0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENBHO (OpMYyTUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaMm
NpOBENEHHOTO  HAOJIO/EHUs, HUCCJIEJAOBAaHMS, OIEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pPa3BUTHE TIpOllecca, a TaKkKe BBIABUTATH
IPEIOJIOAKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh  HEJAOCTATOYHOCTh W M30BITOYHOCTH  MH(OpMaIuu, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh,  AHATU3UPOBATh, CUCTEMATU3UPOBATH M  UHTEPIPETUPOBATH
nHGOPMAITNIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BBIOWpATh (opMy TpeAcTaBiIeHHUs] WHGOPMAIMU U WILTIOCTPUPOBATH pEIIaeMbIe
3a/layu CXeMaMH, TarpaMMamMu, HHOU TpaduKoil 1 UX KOMOUHAITUSIMU;
OIICHUBATh HAAEKHOCTh MH(OpPMAIIUU TIO KPUTEPUAM, MPETOKCHHBIM yUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATh U (DOPMYIHPOBaTh CYKIECHUS B COOTBETCTBUU C YCJIOBHUSMH U
LHEeNIsIMH OOUIEHUs, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B
YCTHBIX U MHCBMEHHBIX TEKCTaX, JABATh MOSICHEHUSA MO XOAY PELICHUs 3a]1a4H,
KOMMEHTUPOBATH MOJIYYECHHBIN PE3YJIbTAT;

B XOJe¢ OOCYXJeHHusl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJjieMbl, pelmaeMol 3aJayd, BbICKa3bIBaTh WJEH, HAIICJICHHBbIE HAa IOUCK



peIlleHus, COTMOCTABIATh CBOM CYXACHUSA C CYXKICHUSIMH APYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYME U CXOJCTBO MO3MUIMUH, B KOPPEKTHOU (opme
(opMynHpOBaTh Pa3HOTIACHUs, CBOM BO3PAKEHUS;

e TMPEACTABISATh PE3YNbTaThl PEIIEHUs 3aJadyM, HKCIEPUMEHTa, HCCIeIOBaHMUS,
MIPOEKTa, CAMOCTOSITENILHO BBIOUPATh (OPMAT BBICTYIUIEHUS C Y4YETOM 3ajay
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpHUH;

e TMOHMMATh W WCIOJB30BATh TMPEUMYIIECTBA KOMAHJAHOH W WHANBUAYATbHON
paboTHI NP pPElICHUN YIeOHBIX MATEMAaTHUYECKUX 3a/1a4;

e TMPHHUMATH II€JIb COBMECTHOH [EATEIBHOCTH, IUTAHUPOBATH OPTraHU3AINIO
COBMECTHOW paboThl, pacnpeiensTh BHIbI padOT, OrOBapUBATHCA, OOCYXAATh
poILIecC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e yYacTBOBaTh B TPYMIOBBIX (GopMax paboOThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI W JPYTU€), BBHIMOJHATH CBOK 4YacTh paboOTBl W
KOOPJAMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU UJICHAMH KOMAH[IbI, OIICHHBATH
Ka4eCTBO CBOETO BKJIAJa B OOIIMK MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHHBEpPcaIbHbIE yueOHbIEe TeiCTBUS
Camoopranusanus:

e CaMOCTOSITEIbHO COCTAaBJIATH IJIaH, aITOPUTM pEIIeHUs 3a/ayd (WIM €ro 4acTh),
BBIOMpATh CIMOCOO pElIeHHs] ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C
y4€TOM HOBO HH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e BIIAQJETh CHOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1a4u;

e TMpPEABUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh TpPH PEIICHUWU 3a/1auH,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIHCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa MAESATEIbHOCTH TIIOCTaBICHHON LEIH U
YCIOBUSIM, OOBSICHATH IPUYMUHBI TOCTHKEHUS WIM HEJJOCTUKEHUS 1IeTTH, HAXOIUTh
omunOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniyy oOyuenust B 7 kJjiacce oOydarOUIMICS MOJYYUT CIEAYIOIINE MPEIMETHBIC
pe3yJIbTaTHI:
Yucsa 1 BIYUCICHUSA



BoInonHsATh, coueTast yCTHbIE U MMUCbMEHHBIE MPUEMBI, apuhMETHUECKUE TCHCTBUS C
palMoOHAIbLHBIMU YUCTIAMU.

HaxoauTe 3Ha4eHUs! YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe CLIOCOOBI U
MPUEMBI BBIYMCIICHUS 3HAYCHHUUN JAPOOHBIX BBIPAKEHHUH, COACPKAIMX OOBIKHOBEHHBIE U
JECATUYHbBIE APOOHU.

[lepexoauTs OT OJHOW (OpPMBI 3amMCH YHCEN K JApyrod (mpeoOpa3oBbIBATh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO JIECITUUYHYIO APOOB).

CpaBHUBATH U YIOPSIOYUBATH PALIMOHATIBHBIE YHCTIA.

OKpyrJIsTh yncna.

BorINOHATh TPUKUIKY W OIEHKY pe3yjbTaTa BBIUYUCICHHUM, OIICHKY 3HAYeHUU
YUCJIOBBIX BBIpaXXEHUW. BBIMOMHATH JEUCTBUS CO CTENEHSIMU C HaTypajJbHBIMU
NOKa3aTENSIMHU.

[IpuMeHsATh TPU3HAKK IETUMOCTH, PA3JI0KEHHE HA MHOXKUTEIIN HATypaJbHbIX YUCE.

PemaTth npakTHKO-OpUEHTUPOBAHHBIC 33J]a4M, CBA3aHHBIE C OTHOILIEHUWEM BEJIMYUH,
POMOPLUHUOHATBLHOCTBIO BEJIMYMH, MIPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YJIHTATHI PEIICHUS
3a/1ay ¢ Y4ETOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMbBIX OOBEKTOB.

AJireOpanyecKkue BbIpasKeHUsA

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJOTHIO U CUMBOJIMKY, MPUMEHSTH €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

Haxomute 3HaueHus OyKBEHHBIX BBIPDRKEHHM TIpU  3aJaHHBIX 3HAYEHUSAX
NIEPEMEHHBIX.

BoimonHATh TipeoOpa3oBaHUs I1EJOTO0 BBHIPAKEHHWS] B MHOTOWICH MPHUBEIACHUEM
MOTIO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOKEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
IPUMEHATH GOPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3ioKEeHUE MHOTOUYIEHOB HA MHOKHUTENH C MOMOIIBIO BBIHECEHHS
3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH CIAraeMbIX, MNpPUMEHEHUs G(opMyl
COKpPAIIEHHOTO YMHOXXEHUS.

[IpuMeHsaTh NpeoOpa3zoBaHMsI MHOTOYIEHOB [JISl PELICHUS pa3IMYHbIX 3aJad W3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEM C  HATypaJdbHBIMM  IIOKA3aTEIsAMM  JUIA
peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUs] 1 HEPAaBEHCTBA

Pemate nuHeHbIE ypaBHEHHUS C OJHOW MEPEMEHHOM, MPUMEHS NPaBWIIA NEPEX0a
OT UCXOJTHOTO YPABHEHUSI K PABHOCWJIBHOMY eMy. [IpoBepsITh, SBISIETCS TU YUCTIO KOPHEM
YpaBHEHHSI.



[IpumensaTes rpaduyeckue METOAbl NPU PEIICHUU JIMHEWHBIX YPaBHEHUHM M HUX
CUCTEM.

[lonOupaTe mpUMephI Hap YUCEN, SBISIONIUXCS PELIEHUEM JIMHEMHOrO YpaBHEHUS C
IBYMSI IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTU TpaUK JIUHEHHOTO YpaBHEHHSI C JABYMS
NePEMEHHBIMHU, MOJb3YSICh TPaQUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemrate cuctemsbl 1BYX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM UYHCIIE
rpaduyueck.

CocTaBiATh U penaTh JUHEWHOE YPaBHEHUE UM CUCTEMY JIMHEHWHBIX YPaBHEHHI IO
YCIIOBHIO 33]1a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJYyYECHHBIN
pe3ynbTar.

DyHKUUH

N300paxkaTb Ha KOOPAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIMHATaM, JYy4Yd, OTPE3KH, WHTEpBAJIbl, 3alHUCHIBATh YHUCJIOBBIE NPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPAUMHATHOMN IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAWHATaM, CTPOUTh
rpaduku uHeHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOUIBIO (PYHKIIUNA HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIHMUYMHAMM:
CKOpPOCTb, BpEMs, pAacCTOSIHHUE, L€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTh 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii crmoco0 TMpeACTaBICHUS W aHailu3a HHQPOPMAIUH,
U3BJIEKaTh W HMHTEPIPETUPOBATh WH(MOpPMAIKI0O U3 TrpadUKOB pEaNbHBIX IPOIIECCOB U
3aBUCUMOCTEH.

K koHiy oOyuenusi B 8 kijacce oOy4aromuiics MOMYYUT CIASAYIONIME MPEIMETHBIC
PE3YIBTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HaydalubHBIE IIPEICTABICHUS O MHOYKECTBE JEUCTBUTEIIBHBIX YHCEII
JUIs CPaBHEHHUS, OKPYIJICHHS U BBIYMCIEHUH, H300pa)xkaTb J€HCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOU MPSIMOMU.

[IpumMeHATh OHATHE apU(PMETHIECKOI0 KBaPATHOTO KOPHSI, HAXOAUTh KBapaTHbIE
KOpPHHM, HCHOJB3ysd NpHU HEOOXOAMMOCTH KaJbKYJISTOp, BBIIOJHATH HPEeoOpa3oBaHUs
BBIPAYKCHUH, COJICPKAIINX KBAJIPaTHbIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEW.

Hcnonb30BaTh 3aMCH OOJBIIMX U MaJIbIX YHACEI C MOMOIIBIO IECATUYHBIX Ipo0Oei U
crenenen uyncina 10.

AuredOpanyeckue BbIpaKeHUs

[IpuMeHATh MOHATHE CTENEHHU C LIEJIBIM [I0Ka3aTesIeM, BBIIOJIHATH IMPeo0pa3oBaHUs
BBIPQXEHUH, COAEPKAIIMX CTEIIEHHU C LIEJIBIM IOKA3aTEJIEM.



BbINONMHATh TOXKAECTBEHHBIE MMPEOOpPa30BaHMs PAIMOHAIBHBIX BbIpAXXEHUN Ha
OCHOBE IpaBUJI JCHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKuMu APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpumensaTh mnpeoOpa3oBaHMsl BBIPAXKEHUM IS DPEIICHUS pa3JIMYHBIX 3a/ad W3
MAaTEMAaTHKH, CMEXKHBIX MTPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeEWHBIE, KBaJpaTHbIE YPAaBHEHUS W pallMOHAJIbHBIC YpPAaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C IByMs IEPEMECHHBIMHU.

[IpoBoaUTH MpOCTEHIINE HUCCIAEAOBAHMS YpPABHEHUNW W CHUCTEM ypaBHEHUW, B TOM
yucjiae ¢ TMNPUMEHEHHEM TpaduyecKux MpencTaBieHuil (yCcTaHaBIMBaTh, HWMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoYee).

[lepexonuth OT ciioBeCHOW (HOPMYIHMPOBKHU 3a7auu K €€ anredpanueckoil MOJAeNH C
MOMOIIBI0 COCTAaBJICHUSI YpPAaBHEHUSA WM CHUCTEMBl YpaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYECHHBIN PE3yIbTarT.

[IpuMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLICHKHU, PEIIATh
JUHEWHbICE HEPAaBEHCTBA C OJHOW TMEPEMEHHOW W WX CHUCTEMBI, JaBaTh T'papUUYECKYIO
WJUTIOCTPAIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUH

[ToruMats W HCHONB30BaTh (PYHKIIMOHAIBHBIC TOHSITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS), ONIPEACIISITh 3HaUeHUE (DYHKITUHU 110 3HAUYCHHUIO apTyMEHTa,
OTpeNIeNIATh CBOMCTBA (PYHKIIMM 1O €€ rpaduKy.

CtpouTth rpaduku dJIeMEHTaAPHBIX (PYHKIIUHA BUAA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCHIBATH CBOMCTBA YNCIOBOI (YHKIIHH 10
e€ rpaduky.

K xoniy obyuenuss B 9 kjiacce oOydJarOIIUICS MOMYYUT CICAYIOIMIKE TPEIMETHBIC
pE3yJbTATHI:

Yucja ¥ BLIYUCTIEHUS

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHAIIBHBIC U UPPAllMOHAJIbHBIC YHCIIA.

BeimonHATh apudmMeTHUECKHE ACHCTBHUS C PAMOHAIBHBIMH YHCJIAMH, coYeTas
YCTHBIE U MUCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPAMOHATIBHBIMU YHCIIAMMU.

HaxonuTe 3HayeHHs CTENEHEHW C UEJbIMU IMOKAa3aTesIMU W KOPHEW, BBIYHCIATH
3HAYCHUS YUCIIOBBIX BBIPAXKCHUM.

OKpyraaTh 1EUCTBUTEIIBHBIE YHCIIA, BBITIOIHSITH MPUKUJIKY Pe3yJibTaTa BEIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemarh nuHEWHbICE W KBaJpaTHbIE YpPAaBHECHUS, YPaBHEHHS, CBOIAIIMECS K HUM,
npocTeiine ApoOHO-pallMOHATIbHBIC YPABHEHHUS.



Pemate cuctemsl ABYX JTUHEHHBIX YpaBHEHHUU C JBYMS TEPEMEHHBIMU U CHCTEMBI
IBYX YpaBHEHHI, B KOTOPBIX OJJHO YPaBHEHHE HE SIBISETCS JTNHEHHBIM.

PemaTte TeKCTOBBIE 3aJauM anredOpandyeckuM CrocoOOM C MOMOUIbIO COCTaBIEHUS
ypaBHEHUS W CUCTEMBI IBYX YPaBHEHHH C IByMsI IEPEMEHHBIMHU.

IIpoBoauTh HpOCTEHIINE HMCCIEAOBAHUS YPABHEHUM U CHUCTEM yPaBHEHUU, B TOM
qyclie C MpUMEHEHUWEeM TrpadUyecKux TMpeAcTaBleHu (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHHE WJIM CUCTEMA YPABHEHUI pElIeHUs], €CIIU UMEET, TO CKOJIBKO, U MpOUee).

PemaTe nuHeliHble HEPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, M300pakaThb pEIICHHUE
HEPABEHCTB Ha YMCIOBOM MPAMOM, 3aMMUCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Pemate cucTempl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMOM, 3aIMCBIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKUUH

Pacno3HaBath  QyHKIMHM  W3Y4YCHHBIX  BHJIOB. |lOKa3pIBaThb  CXEMaTUYCCKHU
PacIoiOKEHHE Ha KOOPJMHATHOM IMJIOCKOCTH IpaduKkoB GyHKIUN BuAa: y = kx, y = kx +
byy=kix,y=ax2 + bx + ¢, y=x3, y=13x, y = |x|, B 3aBHCHMOCTH OT 3Ha4YCHUIA
K03()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutrb u wu300paXkaTh CXeMaTHYECKH Tpaduku KBaAPAaTUYHBIX (DYHKIIHA,
OIMCHIBATh CBOMCTBA KBAPATHUHBIX (PYHKIUH 1O UX Tpaduxam.

PacriozHaBaTh KBaIpaTH4HYIO (QYHKIUIO 10 (GOopMysie, TNPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

YucsioBble MOCI€0BATEIbHOCTH U POrPeccHu

PacriozHaBaTh apu@METHUYECKYI0O W TEOMETPUUYECKYIO TMPOTPECCHH TPH Pa3HBIX
croco0ax 3agaHus.

BhINOJIHATH BBIYUCIICHUS C UCTIOIB30BaHUEM (OPMYIT N-TO WieHa apupMeTUIeCcKon u
r€OMETPUUYECKOM MPOrPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh WieHbI MOCIEI0BATEIbHOCTH TOUKaMU Ha KOOPAUHATHOM MIOCKOCTH.

Pemarp 3amaun, CB3aHHBIE C YHCIOBBIMU IOCJEIOBATENILHOCTSIMH, B TOM YHCIIE
3aJ]a4uM U3 peasbHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOIOTHIN).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
| Yucna 1 BBIYUCIICHUS. 75 | bu6mmoreka [IOK
PannonaneHbie yncia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bu6nmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopauhatsi # rpaduki. OyHiiih 24 ! https://m.edsoo.ru/7f415b90
bu6moreka [IOK
: Hosropeithe it 0bobumerie 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
| Uucna v Beruncienus. KBagparueie 15 bu6mmoteka [IOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTerneHs ¢ 7 bu6mmoteka [IOK
IEIBIM OKa3aTEIIEM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BhIpaKEHHUSL. 5 bubnuoreka [JOK
KBagpartHslii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BhIpaKEHHUSL. 1 bubnuoreka [JOK
Anrebpanveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUSs 1 HEPABEHCTBA. 15 bubnuoreka [IOK
KBanpaTHbie ypaBHEeHMS https://m.edsoo.ru/7f417af8
6 YpaBHEeHUS U HEPABEHCTBA. 13 bubnuoreka [JOK
CucrteMbl ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHEeHUSs U HEPABEHCTBA. 12 bubnuoreka [JOK
Hepapencrtpa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIE IOHATHUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKUMH. HHCTOBLIC pyHKIH https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpEHue u 06001IeHNE 6 2 nomorexa O
https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB ITO

102 6 0
[TPOI'PAMME
9 KJIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
| Yucna 1 BEIYUCIICHUS. 9 bu6moreka [IOK
JlecTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuotexa [JOK
YpaBHEHUS C OJIHOM MTEPEMEHHOI https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. 14 | bubnuorexa [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 | bubnuoreka [IOK
Hepasencrtpa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHIHIH https://m.edsoo.ru/7f419d08
6 YucaoBbIe OCIEI0BATEILHOCTHU 15 1 Bubmorexa ITOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 000OIICHNE, 18 | bu6mmoreka [JOK
cucTeEMaTH3alys 3SHAaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KITIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE pPe3yJabTaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI
HPOBEPHEMOTO NpPorpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BIYMCICHUS
11 BoinonHATh, coyeTast ycTHbIE M MTMCbMEHHbIE TPUEMBI, apu(pMeTHUYECKUE AEUCTBUS C
' paloHaIbHBIMU YU CIIAMU
Haxonuth 3HaueHHs] YMCIOBBIX BBIPAKEHHM, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
1.2 U TOpu€Mbl BBIYUCICHHS 3HAYEHUH JIpOOHBIX BBIPAKEHUH, COJEpMKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU
[lepexonuTe OT oOnHOW GOpPMBI 3alMUCH YHUCceNl K Jpyroid (mpeoOpa3oBbIBATH
1.3 NECSITUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHMBATh U yIIOPSAAOYNBATH PALIMOHAIBHBIE YNCIA
1.5 OKpyrasaTh yncna
BbINONHATE NPUKUAKY M OLIEHKY pe3yJlbTaTa BBIUUCIEHHM, OLIEHKY 3HAa4eHUM
1.6 YUCIIOBBIX BBIPAKEHUW. BBINMOTHATH ACHCTBUS CO CTENEHSAMH C HAaTypaJlbHBIMU
MoKa3aTeIsIMU
17 [IpuMeHATh NpU3HAKK JETUMOCTH, DPA3JIOKEHHE HAa MHOXHUTEIM HaTypaJbHBIX
' qucen
Pemare npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOILIEHUEM BEIUYMH,
18 PONOPIHOHAIBHOCTBIO BEIMYMH, IMPOLEHTAMHU, HHTEPIPETHPOBATH PE3YJIbTAThI
' pemieHust 3agad ¢ y4€TOM  OrpPAaHUWYEHUH, CBS3aHHBIX CO  CBOWCTBaMH
paccMaTpUBaeMbIX 0OBEKTOB
2 AnreOpandecKkue BhIpaKEHUs
)1 Hcnonb3oBath aireOpanveckyr0 TEPMHUHOJIOTHUIO M CHUMBOJIHMKY, NPUMEHATh €€ B
' Ipolecce 0CBOEHUs ydeOHOro MaTepuaia
5 Haxonute 3HaueHuss OyKBEHHBIX BBIPQOKEHHUH HpPU 3aJaHHBIX 3HAYEHUSX
' EPEMEHHBIX
)3 BbimonHATe mpeoOpa3zoBaHMs LEIOTO BBIPRKEHHsT B MHOTOWIEH IpPUBEICHUEM
' M0/I00HBIX CIaraeMbIX, PACKpbITHEM CKOOOK
24 BBINOJIHATE YMHOKEHHE OJHOYJIEHA HA MHOTOUWIEH M MHOIOWIEHAa Ha MHOTOYIEH,
' IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH
OcymniecTBIATh pa3IoKEHNE MHOTOWICHOB HAa MHOXHTEIN C MIOMOILBIO BHIHECEHMS
2.5 32 CKOOKHM OOIIEro MHOXKUTEIs, TPYNIUPOBKU ClIaraeMblX, MpUMEeHeHus (popmym
COKPAILEHHOIO YMHOXEHUS
2.6 [IpumensTh mpeoOpa3oBaHUS MHOTOWICHOB Ul PEIICHHUs pPazIM4YHBbIX 33734 U3




MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKU

Hcnonp3oBarh CBOMCTBA CTENEHEH C HATypalbHbIMU  IIOKA3aTEISIMU U

2.7
peoOpa3oBaHMsl BRIPAKEHUH
3 VYpaBHEHMS U HEPaBEHCTBA
PemaTe iMHENHBIE YpaBHEHUS C OJIHOWM NEPEMEHHOM, MPUMEHSS TPAaBUIIA NIEPEX01a
3.1 OT MCXOJIHOTO ypaBHEHHUS K paBHOCWJIbBHOMY eMy. IIpoBepsiTh, SBIsETCS JIM YUCIIO
KOPHEM YpaBHEHHUS
32 [IpumensTe rpaduyeckre METOABI NPHU PEIICHUH JUHEWHBIX YpaBHEHUH M UX
' cucTeM
13 [TopOupath mpuMepsl ap 4YKced, SABISIOUUXCS PELIeHUEM JIMHEHHOTO YpaBHEHHUS C
' JBYMsI IEPEMEHHBIMU
34 Crpouth B KOOPJIMHATHOM IUIOCKOCTU TIpadUK JIMHEHMHOTO YpaBHEHHUS C ABYMS
' [IEPEMEHHBIMU; MOJIb3YACh IPaQUKOM, IPUBOIUTH MPUMEPHI PELLICHUS YPABHEHUSI
35 Pemath cuctemsl IBYX JTMHEMHBIX YpaBHEHHH ¢ ByMs MEpPEMEHHBIMU, B TOM YHUCIIE
' rpaduueckn
CocraBiATh U penaTh JIMHENHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO
3.6 YCIIOBUIO 3aJ[auyd, WHTEPIPETHPOBaTH B COOTBETCTBUU C KOHTEKCTOM 3aJaydu
MOJIy4YE€HHBIH pe3yabTaT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N3obOpaxaTs Ha KOOPIWHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
4.1 KOOpAMHATAM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3alIMChIBATh YHMCIIOBBIE IPOMEKYTKH Ha
anreOpanvecKoMm si3bIKe
4.2 OTtMeuaTh B KOOPAMHATHOM MIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM
4.3 CtpouTts rpaduku muHEHHBIX GyHKIIUNA. CTpouTh rpaduk GyHKIUA y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIUI M3BECTHBIE 3aBUCHMOCTH MEXIYy BEITUUMHAMU:
4.4 CKOPOCTb, BpeMs, paccTosiHue, LEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHre GyHKIMH 110 3HAYCHHIO €€ apryMeHTa
[Tonumarp rTpaduyeckuii cnoco® mnpeAcTaBleHUs W aHaiau3a uHMOpManuy,
4.6 W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPadUKOB PEeaTbHBIX MPOIECCOB U

3aBUCUMOCTEN




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaMeTHbIC PE3yJIbTaTbl 0OCBOCHUA OCHOBHOM 06pa30BaTeJ’[LHOﬁ

nmporpaMmmbl OCHOBHOI'O 0611161"0 oﬁpasonaﬂnﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcnonp30BaTh Ha4aIbHbBIE IPEACTABICHHS O MHOKECTBE JEMCTBUTEIBHBIX YUCEI
JUIL CPaBHEHHWs, OKPYIJICHHUS W BBIYMACICHUH, H300pa)xarb ICWCTBUTEIbHBIC
YHUCIIa TOYKAMHU Ha KOOPAUHATHOU MPAMOU

1.2

[IpumensTs TOHATHE apU(PMETHYECKOTO KBAJPaTHOIO KOPHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHU, HCIOJB3YSI P HEOOXOIUMOCTU KaJIbKYJISTOP, BBIIOJIHATH
peoOpa3oBaHMsl BBIPAKEHHUH, COJIEp)KalluX KBaJgpaTHbIE KOPHH, HCHOJB3YS
CBOWCTBA KOpHEH

1.3

Hcnons3oBare 3amucu OONBIIMX M MalbIX YHUCET C IIOMOIIIBKO JOCCATHUYHBIX
npoOeit u creneHelt yucia 10

AnrebpandecKkue BbIpaKeHHs

2.1

[IpuMeHSTh MOHATHE CTETIEHH C  IEJbIM  [MOKa3aTeJeM,  BBITIOIHATH
npeoOpa3oBaHus BEIPAKESHUN, COAEPKAIINX CTEMEHHU C IETBIM MOKa3aTeIeM

2.2

BoInonHATE TOXKJECTBEHHbIE NMpeoOpa3oBaHUs pallMOHAJIbHBIX BBIPAKEHUN Ha
OCHOBE IPaBWJI ACWCTBUI HAJ MHOTOWIEHAMH U ajdredpandeckumMu Apo0sMu

2.3

PackmanpiBath KBagpaTHBINA TPEXUICH HA MHOKUATEITH

24

[IpumensTh mpeoOpa3oBaHUs BBIPRKEHUN IJISl PElICHUs Pa3IUYHbIX 3ajad M3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PealIbHOM MPaKTUKU

VYpaBHEeHHS 1 HEPABEHCTBA

3.1

PemraTe J'II/IHCI‘/'IHI)IC, KBaJApaTHBIC YPAaBHCHUA MW palWOHAJIBHBIC YpPaBHCHU,
CBOJAINHNECA K HUM, CUCTEMBI IBYX ypaBHCHI/Iﬁ C IBYM: IICPEMCHHBIMU

3.2

[IpoBoauTh NMpoCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM
YHCclie ¢ MpUMEHeHNeM TpadudecKuX npeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIn
ypaBHEHUE WU CHUCTEMa ypaBHEHUI pEIIeHUs, €CIH HMEEeT, TO CKOJbKO, U
npoyee)

3.3

[lepexonuTes OT cioBecHOW (GOPMYIHPOBKH 3adadyud K e€ anreOpanydeckoi
MOJIEIM C IIOMOILBID COCTaBJICHHUS YpPAaBHEHUS WM CHCTEMbl YpaBHEHUIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3yabTar

34

HpI/IMeHHTB CBOIMCTBA YHCIIOBBIX HEPaBCHCTB JIs1 CPABHCHUA, OLUCHKHU, PCIIATb
JIMHEHHbBIC HEpaBCHCTBA C OJIHOH nepeMeHHoﬁ n HUX CHUCTCMBI, JdaBaTb
rpa(bnqecxylo HWIUTIOCTpAUI0 MHOKCCTBA peH_IeHI/Iﬁ HCPABCHCTBA, CHUCTCMbI
HEpPaBCHCTB

OyHKIMU




[lonnMaTh M HCIOJB30BaTh (PYHKIHMOHAIBHBIE TMOHATUS M S3BIK (TEPMUHBI,

4.1 CUMBOJIMYECKUE O0O03HAYCHHUS), ONPEACIATh 3HAYCHHE (PYHKIUU MO 3HAYCHUIO
apryMeHTa, OINpeJIeNIATh CBOMCTBA (PyHKIMHU 1O e€ rpaduky
40 CtpouTs rpaduku neMeHTapHbIX QYHKIUH Buna: y = k/x y=k/x, y =x2, y = x3,
y = |X|, OIIMCBIBAaTh CBOMCTBA YUCIOBOM PyHKIHHU 110 €€ rpaduky
9 KJIACC
Kon N o
IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
HpOBEPHEMOTO NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Yucna v BIUKCICHUS
1.1 CpaBHUBATh U yHOPSAOYMBATH PAIMOHAJIBHBIE U HPPALIMOHAJIBHBIE YMCIIa
BreimonHsaTe apudMeTnueckne NEHCTBHS C pallMOHAIBLHBIMH YHUCIAMHU, COUYeTas
1.2 YCTHBIE W TTUCHbMEHHBIC MPUEMBI, BBITIONHATH BBIYHCICHUS C MPPAIMOHATBHBIMHU
YUCIIaMH
13 Haxonuth 3HaueHus cTeneHeil ¢ HenbIMU MOoKa3aTeNssMU U KOPHEW, BBIYUCISTH
' 3HAYEHUS YUCIIOBBIX BBIPAKEHUIN
L4 OkpyrnaTh  JIeHCTBUTENbHBIE 4YMCIIA, BBIIOJHATH MPUKUAKY pe3ysibTaTra
' BBIUHCIICHUH, OLICHKY YMCIOBBIX BBIPAKECHUN
2 YpaBHEHUS U1 HEPABEHCTBA
51 Pemarp nuHeliHbIe U KBaJpaTHbIC YpaBHEHUS, YPAaBHEHHUS, CBOJSALIUECS K HHUM,
npocTeire JpoOHO-paloHalIbHbIE YPaBHEHUS
55 Pemath cuctembl IBYX JTMHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI
' JIBYX ypaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
)3 Pemath TekcTOBBIC 337aUu aNreOpanyecKuM CIOCOOOM C MOMOIIBIO COCTaBICHUS
' YpaBHEHUS WM CUCTEMBI IBYX YpaBHEHUI C IByMs IIepeMEHHBIMU
[IpoBoauTH MpocTElIe UCCIeIOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B TOM
54 Yyclie ¢ IPUMEHEHHEM IpaduyecKuX MpeAcTaBIeHUH (HallpuMep, yCTaHABIUBATD,
' MMEeT JIM YpaBHEHHE WJIM CHUCTEMa YpPaBHEHUW pEILIEHHS, €CIH HMEEeT, TO
CKOJIBKO)
Pemarr nuHeWHbIE HEpaBeHCTBA, KBaJpaTHbIE HEPaBEHCTBA, U300paxarh
2.5 pelieHue HepaBeHCTB Ha YMCJIOBOW MPSIMOM, 3alMChIBaTh PEUIEHUE C MOMOILIBIO
CUMBOJIOB
Pemrate cucteMbl TUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOUAIOIINE
2.6 KBaJIpaTHOE HEPABEHCTBO, H300pa)KaTh pEIIEHHWE CHUCTEeMbl HEPaBEHCTB Ha
YUCJIOBOU MPSMOM, 3alMChIBATH PEIIEHUE C OMOIIbIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN PA3IMYHBIX 33124




OyHKIMU

Pacmio3naBats q)yHKI_[I/II/I HN3Y4YCHHBIX BHOB. Iloka3pIBaTh CcXeMaTHYECKHU
pacroyio)keHue Ha KOOPAMHATHOW IJIOCKOCTU TpadukoB (yHKIUH BHIa: y=kX,

3.1
y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCHUMOCTH OT 3Ha4eHHI KOA((HUIIUEHTOB,
ONMCHIBATh CBOMCTBA (DyHKIUI
39 [loka3blBaTh CXEMaTHMYECKH PACIOJIOKEHHE Ha KOOPAWHATHOW IUIOCKOCTH
' rpadukoB QyHKIMIA BUIa y = VX, y = |X| ¥ OIIMCHIBATh CBOMCTBA (DYHKITHIA
33 Crtpouth W u300pakaTh CXEMaTHUYECKH TpadUKH KBAJAPATUYHBIX (DYHKIIHH,
' OTIHMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIMH 10 UX rpadukam
34 PacniozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (Qopmyrie, HTPUBOIUTH MPUMEPHI
' KBaJIpaTUUHBIX QYHKIUI U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUU
4 Apudmernueckas U reoMeTpruecKas porpeccuu
41 PacnioznaBath apu@meTHyecKyr0 U I€OMETPHUYECKYI0 IPOrpEecCUr MPU Pa3HBIX
' crocobax 3amanust
49 BbInoHATE  BBIYMCIIEHHS C  UCIOJIb30BaHHMEM  (QOpMydl  n-TO  4YjieHa
' apudmeTHyecKoil 1 reoOMeTpUUECKON MPOrPecCHii, CyMMbI IEPBHIX N YJICHOB
4.3 N3obpaxaTs wieHbl MOCIEA0BATEIPHOCTH TOYKAMHU Ha KOOPIMHATHOM TIOCKOCTH
Pemartp 3amaun, CBS3aHHBIE C YUCIOBBIMU IMOCIEIOBATEILHOCTSIMHU, B TOM YHUCIIE
4.4 3a/1ayd M3 PEATbHOW JKU3HU (C HCIOJIB30BAaHMEM KaJIbKYJIsATOpa, HHU(PPOBBIX
TEXHOJIOTHI)
IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIC M JECSATHUYHBIEC, TIEPEX0] OT OAHON (OPMBI 3alucU Ipodeit k
1.1 npyroii. IloHATHe panUMOHAIBHOIO 4YHUCHA, 3allCh, CPAaBHEHHE, YHOPSI0YMBAHUE
palMOHaIbHBIX YUCEI
12 Apudpmernueckue 1eicTBHS ¢ pallMOHATBHBIMY YHcIaMU. Pemenue 3a1ad u3 peaabHOR
' MIPaKTUKU HA YaCTH, Ha JPOOH
13 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeNeM: ONpeiesieHne, IpeoOpa3oBaHue BhIpaXKEHUH Ha
' OCHOBE OTIpe/IeICHNUS, 3aHCh OOIBIINX YHCEI
14 [IpoueHThl, 3amKch NPOLIEHTOB B BUJE ApoOM M JpobM B BUJIE NpPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTHI, PELIEHUE 3a1a4 U3 PealbHON IPAKTUKU
1.5 [IpumeHeHne NPU3HAKOB AETMMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYpaJIbHBIX YUCEI




1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE MIPsIMast U 0OpaTHast MPOTIOPIUOHATILHOCTH
2 AnreOpandecKkue BEIPaKCHUS
71 [IepeMeHHBIE, UNCI0BOE 3HAYEHUE BBIPAXKECHUS C IIEPEMEHHOU. JlonyCTUMBIE 3HAYEHUS
' HepPEMEHHBIX
29 [IpencraBnenne 3aBUCHIMOCTH MEKIy BeIMUYUHAMHU B BHJE (hopMynbl. Beraucnenus mo
' bopmynam
2.3 [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PAaBHBIC BBIPAKEHHS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 Opnounensl W MHoroujeHsl. CreneHp MHorowieHa. Cro)keHue, BBbIUUTAHUE,
' YMHOXEHHE MHOTOUICHOB
26 @opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOrOWICHOB HA MHOKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb  YpaBHEHMs, INIpaBWjia  IpeoOpa3oBaHMs  ypaBHEHUS,
' PaBHOCHIILHOCTH YpaBHEHUIA
39 JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YHCIO KOPHEW JMHEHHOTO ypaBHEHHS,
pelleHne JMHEWHbBIX ypaBHEHU N
33 CocraBneHne ypaBHEHUI IO YCIOBUIO 3a/1auu. PellieHne TeKCTOBBIX 33/1ad ¢ TOMOIIIBIO
' ypaBHEHUi
34 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €r0 Tpadux
CucreMa AByX JIMHEHHBIX YpAaBHEHHH C JBYMSI NMEPEMEHHbIMH. PeleHwe cucrem
3.5 ypaBHEHUH CrocoOOM TMOACTAaHOBKU. I[Ipumeppl pemieHuss TEKCTOBBIX 3aaad ¢
MOMOIILbIO CUCTEM YpaBHEHUI
4 Koopaunatse! 1 rpaduku. OyHKIIIH
4.1 Koopaunara Touku Ha npsAMoit
4.2 YucnoBble MPOMEXYTKU. PaccTossHrEe MEXKly IByMs TOUKAMU KOOPJAUHATHOM MPSIMO
43 [IpssmoyromnpHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opMHaTa TOYKUA Ha
' KOOPAMHATHOMU IJIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX Qopmyaamu. YUreHue rpadUKOB peabHBIX
' 3aBHCHMOCTEH
4.5 [Tonstne pynkuuu. I'paduk Gynxmuu. CoiicTBa PyHKUINN
4.6 Jluneitnas ynkuus, e€ rpaduk. I'paduk dyHkumuun y = |x|
4.7 I'paduueckoe pelieHre TMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX ypaBHEHUN




8 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BIYKCICHUS
11 KBanparuslii kopeHb u3 uucina. [lonstue 00 mppanuoHaabHOM umciie. [lecsTuuHbie
' MPUOTKCHHS UPPAMOHABHBIX YHCEI
12 CpoiictBa apu(METHYCCKMX KBagPaTHBIX KOPHEH HM WX MPUMEHEHHE K
' PeoOPa30BAHMIO YUCIIOBBIX BRIPAKEHUH M BEIYUCICHUAM. [[eHiCTBUTEIILHBIC YUCIIa
1.3 Crernens C 1eJIBIM TIOKa3zateneM u €€ cBoicTBa. CTaHmapTHAs 3alKiCh YHCIIa
2 Anrebpandeckue BbIpaKeHHs
2.1 KBanpaTHbIli TpEXWIEH, pa3JI0KEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpanieckoit 1poou
2.3 CrnoxeHue, BRIUUTaHNUE, YMHOKECHHE, JISJICHUE areOpandecKux apooei
2.4 PanmonanbHbIe BEIpaykeHUs U UX TpeoOpazoBaHue
3 VYpaBHEHHUS U HEPABEHCTBA
3.1 KsagpatHoe ypaBHeHME, hopMylia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemenune ypaBHeHHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIpaTHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIC YPAaBHEHUS
I'padmyeckas wuHTepmperanusi ypaBHEHMH C JBYMS TEPEMEHHBIMH M CHUCTEM
34 JIMHEHHBIX ypaBHEHUW C JABYMs MEepeMEHHbIMH. [IpuMepbl pemeHus cucreMm
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 33724 alreOpandecKuM CIIoco00M
3.6 YucnoBble HEpABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 0/1HOM NepeMEeHHO
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOU
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJJHOM MepEMEHHON
4 OyHKIUU
41 [Tonsitne ¢ynkuunu. OOnacTe oOMpeneNeHUuss W MHOXKECTBO 3HAUCHUH (DYHKIUH.
' CriocoOsI 3a1anus QyHKIHMA
4.2 I'paduk pynkiuu. UreHue cBOUCTB (HyHKINH 1O e€ rpaduKy
4.3 [Tpumeps! rpadgukoB GYHKINN, OTPAKAIOIINX peaTbHbIE TPOIECCHI
44 OYHKIMH, OMHUCHIBAIONINE MPSAMYI0O U OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu
4.5 OyHKIUU y =x% y = x3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUN




9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BIYKCICHUS
11 ParmonanbHblie 4ncia, uppalMoOHAIbHBIC YMCIIa, KOHEUHbIE U OECKOHEUHBIE JICCSITUYHbBIC
' apobu
MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIA KaK OECKOHEYHBIE
12 JeCATUYHbIE JApoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM
' JNEUCTBUTENBHBIX 4YHCENl M KOOpPAMHATHOW mnpsimMoil. CpaBHEHHE JI€HCTBUTENBHBIX
qucen
1.3 ApubdmMernueckue NeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
WN3smepenusi, npubmmkeHus, OueHKUA. Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh IPOILIECCOB B OKpyxXaromeMm wmupe. I[lpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTHb mpuOmmkenus. Oxpyrienue uucen. [Ipukuaka W oOIleHKa
pe3yJAbTaTOB BHIYMCICHUIA
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUSI C OJJTHOI EPEMEHHON
2.2 JIuneliHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIINXCS K JIMHEMHBIM
2.3 KBanpatHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHenue. [Ipumepsl pelieHHs: ypaBHEHUM TPEThed M YETBEPTOU
' CTENEeHEeN pa3oKeHHEM Ha MHOXKUTEIN
2.5 Pemenne mpoOHO-paniMOHATBEHBIX YPaBHEHUIH
2.6 Cucremsl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cuctem AByX TUHEMHBIX YpaBHEHUH € IByMs MEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHH, OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOil
CTENEHU
2.10 I'paduaeckas nHTEpIpETALMS CUCTEMBI YpaBHEHUH C ABYMsI TIEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3aau aNreOpanvdeckum crnocodom
2.12 YucnoBble HEpAaBEHCTBA U UX CBOMCTBA
2.13 Penienne nuHEeMHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM
2.15 KBanpaTHbsle HEpaBeHCTBA
516 I'padmyeckas wuHTEepmpeTanyss HEPaBEHCTB U CHCTEM HEPABEHCTB C JBYMS
' HepEMEHHBIMH
3 OyHKIMH
31 Ksamparnunas ¢ynkius, e€ rpaduk u cBoiicta. [lapabomna, KOOpIUHATH BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl
3.2 I'paduku pynkumit y=kx, y=kx+b 1 ux cBoiicTBa




3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBoicTBa

34 I'paduxyu QyHKIMIA , ¥ KX CBOHCTBA
4 UYucnoBele NOCIEA0BATENBHOCTH

41 Omnpenenenne M crnocoObl 3aJjaHMsl YUCIIOBBIX IIOCIIENOBATENBHOCTEH. 3ajaHue
' MOCJICIOBATEIILHOCTH PEKYPPEHTHOU (popMyItoit U popmMysoit n-ro wieHa

40 Apudpmerrnueckas nporpeccus. Dopmyibl 7-10 wieHa apuMETHIECKONW MPOTPECCHH,
' CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckas nporpeccus. @OpMyIIbl n-ro 4j€Ha T€OMETPUYECKON MPOTPECCUN,
' CYMMBI TIEPBBIX 71 YJICHOB

44 N300paxkenue wieHOB apu(pMETHUECKON U FEOMETPUUECKOM MPOrpeccuii TOUKaMu Ha
' KOOPAMHATHOM IJIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIIMAIBHBIA POCT

4.5 CrnosxHble POLIEHTHI

MPOBEPSEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN

IPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon
nposep
s1eMOro
TpedoBa
HUA

IIpoBepsiemblie TpeOGOBaHNS K MPEAMETHBIM Pe3yJibTAaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs HA OCHOBE
oroc

YMeHue onepupoBaTh MNOHSTUSIMHU: MHOKECTBO, IOJIMHOKECTBO, OIEpalUl Hal
MHO>KECTBAMU; YMEHHUE ONEpHUpOBaTh MOHATUAMHU: rpad, CBs3HBIM Tpad, Iepeso,
LUUKJ, TPUMEHATh UX MpU pEHIeHUH 33aJay; YMEHHE HCIOJIb30BaTh rpaduueckoe
MIpPE/ICTaBJICHUE MHOXECTB JJIsi OMMCAHUSA PEAIbHBIX IPOLIECCOB U SBJICHHM, IMPH
pELIeHUH 33724 U3 IPYTUX y4eOHBIX MTPEIMETOB

YMeHue OIICPHUPOBATH IIOHATHUAMMU: OIIPCACIICHUC, aKCHoMa, TeOoOpEMaA,
AO0Ka3aTeJIbCTBO, YMCHUC paACIIO3HABATh HUCTUHHBIC U JIOXKHBIC BbICKAa3bIBAHW,
INPpUBOJUTL IIPUMCPBI W KOHTPIIPUMCPLI, CTPOUTb BbBICKA3bIBAHUA KW OTpULAHUA
BBICKA3bIBaHUM

YMeHnue oneprupoBaTh NOHATUSMU: HATYPAJILHOE YUCIIO, IPOCTOE U COCTABHOE YHCIIO,
JEIMMOCTh HaTypaJbHBIX YHACEN, IPU3HAKHU JEIMMOCTH, 1IEJI0€ YNCI0, MOLYJIb YHCIIA,
OOBIKHOBEHHAs JIpo0b U JIeCITUYHAS 1pOoOb, CTAaHIAPTHBIA BT YHCIIA, PAllUOHATIBHOE
YHCII0, MPPALMOHAIBHOE YHCIIO, apu(PMETHUEeCKUil KBaJpaTHBIH KOPEHb;, yMEHHE
BBIMIOJIHATh  JACUCTBMSL C UHMCIAMH, CpaBHUBaThb M YHOPSAOYMBATH YHUCIA,
MPEJCTaBIATh YHUCIA HA KOOPIUHATHOW MPSAMOMN, OKPYIJIATH YUCIA; YMEHHUE JeaTh
MIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUN




VYMenne OIICpHUPOBATh NOHATUAMM: CTCIICHL C LCJIBIM I1OKA3aTCJICM, apI/I(bMeTI/I‘-IeCKI/II\/II
KBaJ[paTHBI KOPCHb, MHOTOWICH, ajreOpanyeckasi Apo0b, TOXKIAECTBO; 3HAKOMCTBO C
KOPpHCM HaTypaJIBHOﬁ cTeneHu OOoJIbIIe CANHUIBI; YMCHHC BBIIIOJHATH paC‘IéTbI 110
dbopmynam, TpeoOpazoBaHUs IENBIX, JAPOOHO-PANMOHAIBHBIX BBIPAKCHHH U
BI)Ipa)KeHI/II\/JI C KOpHAMH, PA3JIOKCHUC MHOI'OYJICHA HAa MHOKHTCIU, B TOM YHCJIC C
HCIOJb30BaHUEM (POPMYJT pa3HOCTH KBaPATOB U KBaJpaTra CyMMbI U Pa3HOCTH

YMeHHe OonepupoBaTh IOHATHUSAMM: YHUCIOBOE pPAaBEHCTBO, YPAaBHEHHE C OJHOMU
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE peulaTh
JUHEMHbIE U KBaJpaTHbIE ypaBHEHUS, APOOHO-pallMOHAJIbHBIE YPaBHEHUSI C OJHOU
IIEPEMEHHOM, CUCTEMBI ABYX JMHEHHBIX YpPAaBHEHWM, JTUHEHHbIE HEPABEHCTBA U HX
CUCTEMBI, KBaJipaTHbIE U JAPOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHON MEPEMEHHOM,
B TOM 4YMHCJIE NPU PEUICHUH 3aJad W3 APYTHX NPEIMETOB M NMPAKTUYECKUX 3a]ad;
YMEHHUE HCIOJIb30BAaTh KOOPJAMHATHYIO NPSIMYK0 M KOOPJAMHATHYIO IIJIOCKOCTH JUIS
M300paKeHUs pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBarh MOHATHSAMH: (GYHKUMS, Tpapuk (QyHKIUH, HYIH (GYHKIUH,
MPOMEXYTKA  3HAKOMOCTOSIHCTBA,  NPOMEXYTKHM  BO3pacTaHus,  YObIBaHUS,
HauOoJblllee U HAUMEHblIee 3HaUeHUs (QYHKIMH;, YMEHHE ONEpUpPOBaTh MOHATHSIMMU:
mnpsiMasi  [IPONMOPLMOHANIHOCTh, JIMHEHHass (QyHKIMsS, KBaJapaTuyHass (yHKIHS,
oOpaTHas MPONOPLUUOHANBHOCTb, Napadoa, runepboi1a; yMEeHUe CTPOUTh TpapUKH
(GyHKUUMH, HCHOJB30BaTh TpaQUKH Ui ONpEICNIeHUs] CBOMCTB MPOLIECCOB U
3aBHCHUMOCTEH, A pelleHMs 3ahad U3 JAPYTHX y4eOHBIX MPEIMETOB M peaabHOMN
KHU3HHU; YMEHHUE BBIpaKaTh (POpPMyIaMH 3aBUCUMOCTH MEXY BEITMUYNHAMU

YMeHue omnepupoBaTh TMOHSATUSMHU: TOCIENOBATEIBLHOCTb, apudMeTHdeckas u
reoMeTpuuecKas IPOTrPECcCui; yMEHUE HCII0JIb30BaTh CBOiiCcTBa
Mocye0BaTeIbHOCTEN, (OPMYJIBl CyMMbl M OOILEro wieHa NpU pelieHUH 3aj]ay, B
TOM YHCJI€ 3a/1a4 U3 APYTHX Y4EOHBIX IPEIMETOB U peaabHOU KUIHU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YKCII€ HA MPOLEHTHI, JOJU U YacTH,
NBUKEHHE, paboTy, LIEHYy TOBAPOB M CTOUMOCTD MOKYIIOK U YCIIYT, HAaJIOTH, 33J1a4i U3
obnacTu ympaBlieHUS JUYHBIMM M CEMEWHbIMH (PUHAHCAMHU); YMEHHE COCTaBIISTH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 334U, UCCIEI0BATh
MOJIy4€HHOE PEIIeHHE U OLIEHUBAThH MPABIONOI00HOCTh MOTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Mpsmasi, JIyd, JJOMaHas,
yroj, MHOTOYIOJbHHUK, TPEYrOJbHUK, PpaBHOOCIPEHHBII W  PaBHOCTOPOHHHN
TPEYroJIbHUKH, TPSMOYTOJBHBIH TPEYrojbHUK, MeIuaHa, OMCCEKTpHCa W BBICOTA
TPEYroJIbHUKA, YeTBIPEXYTOJBHHUK, IMapajulesiorpaMM, pomO, MpSMOYTOJIBHHK,
KBaJpaT, Tpameuus; OKpPYXKHOCTb, KpyI, KacaTellbHasi; 3HaKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTypaMH; yMEHHe pelarh 3aJa4d, B TOM 4HCIEe U3
MOBCETHEBHOM JKM3HU, Ha HAXOXKJEHHE MeOMETPUUYECKUX BEIMYUH C IPUMEHEHHEM
U3YyUYEHHBIX CBOMCTB (Uryp u GpakroB
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YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (DUTYp, PAaBEHCTBO TPEYTOJIBHUKOB;
NapajyieIbHOCTh W MEPHEHIUKYIAPHOCTh TPSAMBIX, Yol MEXAY TNPSMBIMH,
NEPIIEeHANKYIISAP, HAKJIOHHAs, MPOEKLUs, mogooue Guryp, moao0HbIe TPEYTOIbHUKH,
CUMMETPHsSI OTHOCHTEIBHO TOYKH W NPAMOH; yMEHHE paclO3HaBaTh pPaBEHCTBO,
CUMMETPHIO U ToJ00Ke (puryp, mapaiiensHOCTh U MEePIEeHANKYIIPHOCTh TMPSMBIX B
OKPYKaIOIIEM MHpE

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSHUE, YroJl (BEJIMYMHA YIJIa, CUHYC
U KOCUHYC yIJIa TPEYrOJbHUKA), IUIOLA/lb; YMEHHE OLIEHUBATH Pa3MePhI IPEAMETOB U
O00BEKTOB B OKpPYXKAIOIIEM MHpE; yYMEHHE MPHUMEHATh (OpMyJBl IMepuMerpa H
IUIOLIAAM MHOTOYIOJIBHUKOB, JUIMHBI OKPY)KHOCTHM U IUIOIIaAud Kpyra, oObema
NPSIMOYTOJIbHOTO MapajjiesienuIie/la; yMEHUE MPUMEHSATh IPHU3HAKU paBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TpeyrojibHuka, teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOLLIEHUS JJIsl BBIUMCIIEHUS JUIMH, PACCTOSIHUM, TUIoIIaien

12

YMmenue uzoOpaxarbh IUIOCKHE (QUIYppl M UX KOMOMHALIMM, MPOCTPAHCTBEHHBIE
Gurypsl OT pykd, C MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB
10 TEKCTOBOMY WJIM CHMBOJIbHOMY OIHCaHUIO

13

VYMenne ONICpHUpPOBATH IIOHATHUSAMMU. MpAMOYTOJIbHAA cucremMma KOOpJAUHAT,
KOOPJAMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEJACHHUE BEKTOpa Ha YHCIIO,
CKaJIIPHOE TIPOU3BEACHUE BEKTOPOB; YMEHUE UCIIOIH30BAaTh BEKTOPHI M KOOPAMHATHI
JUIS TIPEICTaBJICHUS JAaHHBIX M pEUICHHs 3a/Jad, B TOM YHCJIE U3 JPYrHuX y4eOHBIX
MPEIMETOB U PeaIbHOM )KU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJOUKOBBIE U KPYTrOBbIE AHArpaMMbl, TaOIHUIIbL,
cpenHee apupMeTHUecKoe, MeauaHa, Haubosbllee 1 HauMeHbIlIee 3HAaUCHUs, pa3Max
YHCIIOBOr0 Habopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH U MPeoOpa3oBbIBAThH
uH(poOpMalMIO, TPEJCTABICHHYI0O B TallMLax M Ha JuarpaMmax, OTPa’Karollylo
CBOMCTBA U XapaKTEPUCTUKHU peabHBIX MPOIIECCOB U SIBJICHUI; YMEHHUE PACcIIO3HABATD
M3MEHUYMBBIE BEIMYMHBI B OKPY)KAIOILIEM MUPE

15

YMeHHe onepupoBaTh MOHATHAMH: CIYYalHBIM OMBIT (CIIy4allHBIA SKCIIEPUMEHT),
3JIEeMEHTapHOE COOBbITHE (RJIEMEHTApHBIN MCXOJ) CIy4ailHOTO OIbITa, CiydyaiiHOe
coObITHE, BEPOATHOCTb COOBITHS; YMEHHE HAXOJIUTh BEPOATHOCTH CIY4alHBIX
COOBITHII B ONBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHE
pelaTh 3aa4d METOJJOM OPraHU30BAHHOTO Mepedopa U ¢ MCIOIb30BAaHUEM ITPaBHIIa
YMHOKEHUS; YMEHHE OIICHMBAThb BEPOSATHOCTH PEaTbHBIX COOBITUI U SBJICHUH,
MOHUMATh POJIb TMPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOATHBIX COOBITHI B
OKPY)KaIOIIeM MHUPE W B JKM3HH; 3HAKOMCTBO C MOHSATHEM HE3aBHCHMBIX COOBITHIA,
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOUMpaTh NOAXOMAIIMA HW3YYEHHBI MeETOA Ui peLIeHHs 3ajauu,
IIPUBOJUTL IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U KU3HH,
pacro3HaBaTh IPOSIBJICHME 3aKOHOB MAaTE€MaTUKM B MCKYCCTBE, OIIUMCBHIBATh
OTZEIIbHBIC BBIAAIOIINECS PE3YJIbTAThI, MOJYYEHHBIE B XOJAE Pa3BUTHSA MaTEMaTHUKH
KaK HAayK{, [PUBOJIUTH IPUMEpPHl MATEMAaTUYECKUX OTKPBITMH M HMX aBTOpPOB B
OTEYECTBEHHOW Y BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA,

INPOBEPAEMBbBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Ywucna v BEIYUCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
1.2 OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE IEPUOUUECKUE IPOOU
1.3 Panmonaneubie uncna. ApugmMeTudecKkre onepaum ¢ paiuoHaIbHBIMU YACIaMU
1.4 JeiicTButenbHble yncia. ApupMeTuyecKre onepamnmuy ¢ AeNCTBUTEIbHBIMU YU CIAMU
L5 [Tpubmx€HHBIC BBHIYMCIICHUS, TPaBUJia OKPYTJICHMs, MPUKHUIKA M OILIEHKa pe3yibTaTa
' BBIUUCIICHUN
2 Anrebpandeckue BbIpaKeHHs
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ mensiM mnokazareneM. CTENMeHb C palMoOHaJbHBIM MokKaszaTeneMm. CBoicTBa
' CTENEHU
2.3 MHoro4ieHs!
24 Anrebpanyeckas 1po0b
)5 ApubdMeTnuecknii KOPEHb HATypaJlbHOW cTerneHu. JlelcTBus ¢ apudMeTHdecKuMu
' KOPHSIMU HaTypaJbHOU CTENIEHU
3 YpaBHEHUs U1 HEPABEHCTBA
3.1 enpie u npoOHO-paroHanbHbIe YpaBHEeHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.2 enwie 1 npoOHO-paoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
3.3 Perrenye TeKCTOBBIX 3a1a4
4 YwucaoBeIe MOCIEIOBATEILHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIEN0BATEILHOCTEN
4.2 ApudmMernueckas ¥ TeOMeTprUUecKas nporpeccuu. @opmMyiia CJI0KHBIX MPOIEHTOB
5 OyHKIUU
Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['padux dyaknuu. O6macTh ompeneneHus u
51 MHOKeCTBO 3HaueHu#d ¢(yHkuuu. Hynu ¢ynkuun. IIpomexyTku 3HAKOMOCTOSHCTBA.
o [IpomexxyTku MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl © MHHUMYMBI (DYHKIIHU.
Haubonbiiee n HauMeHbllee 3Ha4eHne (PyHKIIMN Ha IPOMEKYTKE
6 Koopannats! Ha psiMO# M MJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOHCTBA
7.2 TpeyroybHUK
7.3 MHOroyrojasHuKH




7.4 OKpyXHOCTb U KpYyT
7.5 N3mepeHune reoMeTpu4eCKuX BEIMYUH
7.6 BexkTopsl Ha mockocTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
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