MHUHUCTEPCTBO NPOCBEIMEHUSA POCCUIICKOM ®EJEPALINN
MunucrepcrBo o0pazoBanus OpeHOyprckou odJiacTu
OTtaen oOpazoBanusi aaMUHUCTPauMu r.MeaHOropcKka
MBOY "Cpennsisi 061eodpasoBareabHas mkoJaa Ne 2 r.MeagHoropcka'

PACCMOTPEHO YTBEPXJIEHO
PykoBoautens [IIMO HupexTop

ManannukoBa H.. Kopuaxxuukosa 1.B.
[Ipotokon ot «25» aBrycra npuka3 Ne 253-1 ot «31»
2023 1. aprycra 2023r.

SBEYOEJEe0 RisdBO
AdCltstetsokz0

PABOYASI [IPOTPAMMA
(ID 984399)

yueOHOoro Kypca «Ajaredpa (yriry0JiéHHbI YPOBEHb)»

J1s1 oOyyaromuxcst 7 — 9 kiaccon

r. MeaHoOropck
2023 r.



INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTE€CTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOIO
IUKIIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl MPOJODKEHHsT 00pa3oBaHUS M Ul TOBCEIHEBHOM
xu3HU. PazBuTHe y 00ydyarommMxcsi HAyYHBIX NPEJCTABICHUN O MPOMCXOXKIECHUH U CYIIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MpPHUpOJAE U OOIIEeCTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHSI HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NeiCcTBUS, BBIBOIBI, (popMyinrpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCsA: OHH HCIOJB3YIOT JEAYKTHBHBIE W
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydaromuxcsi, IMOATOMY CaMOCTOATEIbHOE pelIeHHue 3a7ad OOydYaroIIMMHUCS — SBISETCS
peanu3anuei 1esiTeIbHOCTHOTO MPUHINIIA 00YIeHUsI.

B cTpykType nporpaMMel yaeOHOTO Kypca «Anredpay yriayOonéHHOTO U3y4eHUs OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeNIbHO-METOAMYECKHe JHMHUU: «Uucna ¢ BBIUYMCICHHS,
«AnreOpanueckue BhIpAXKECHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkiumy. Kaxnas u3 »Tux
COJIepKATEITbHO-METOJUYECKUX JTMHUN pa3BUBACTCS Ha MPOTSHKCHUHU TPEX JIET M3YyUeHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €To JUHHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs IPUXOIUTCS
JIOTMYECKH PACCYXkJaTh, MCIIOJIB30BaTh TEOPETHUKO-MHOXECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
nporpaMMmy  yueOHOro Kypca «Anaredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfeliax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTeIbHOM U CTPYKTYpHOM OCOOEHHOCThIO yueOHOTO Kypca «Airedpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUIECCKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIie. 3aBEpIICHUE OCBOCHUS YMCIOBON
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTHYECKOTo anmapaTa, HEoOXOIMUMOTO /ISl pEIIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
MIPEAMETOB U OKpYyKarolel peanbHOoCcTH. Ha ypoBHE OCHOBHOTO 00111€TO 00pa3oBaHus Y4eOHBIH
MaTepuajg TpPYNIUPYETCsl BOKPYr pallMOHAIBHBIX BbIpaXEHUH. AnreOpa JeMOHCTpPUPYET
3HaYeHHE MaTEeMaTHKU KakK s3bIKa Ui MOCTPOCHHMS MAaTEeMaTUYeCKHX MOJeNei, ONmucaHus
MPOLECCOB W SBJICHUM pealbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TaKxkKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOAUMOIo, B YaCTHOCTH, MJIs
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBIX MPOIECCOB M SIBICHHUI B mpupoje u obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuECcKoro,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKUE MPEJCTABICHUM O POJIM MAaTEMATHKU B Pa3BUTUU LIMBUIIM3ALIUN
U KYJBTYpBI.

YrnyOon€Hueld  Kypc — anreOpbl  XapaKTepU3yeTcsl M3YYEeHHUEM  JOMOJHUTEIHHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUJISl ONMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYXUT OCHOBOHW MaTeMaTH4eCKOIo
MonenupoBanus. [lpu 3ToM camMu OOBEKThI MAaTEMaTHYECKHX YMO3AKIIOUEHUH U MPUHATHIE B
anreOpe IpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJICHWS, Pa3BUBAIOT MATEMAaTHYECKYI0 HMHTYHILHUIO, KPAaTKO M HATJSIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUHN U ydaT UX MpUMEHEHHI0. Tem caMbiM anredpa
3aHMMaeT OJIHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

CornmacHo ywyeObHOMYy IUTaHy B 7-9 Kilaccax u3ydaercss Y4eOHbIl Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3lenbl coiepxaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpanyecKkue BIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Henen0), B 8 knacce — 136 gacoB (4 yaca B Heneno), B 9 kiacce — 136 wacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue ICHCTBUS C
paluMOHAIBHBIMU YncaaMu. YucaoBas npsimas, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTejaeM U €€ CBOMCTBA. 3alUCh 4uCIa B JIECATHUYHON
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemennie TekcTOBBIX 3a4ay apudmernyeckuM crocodom. Pemienue 3amau w3 peaabHOU
MpaKkTUKU Ha 4YacTH, Ha JIpoOH, HAa MPOIEHTHI, MPUMEHEHHUE OTHOILICHUNW W TPOMOPLUHM Mpu
peIIeHNH 3a/1a4, pelIeHue 3a/1a4 Ha IBKEHHE, paOoTy, IIOKYIIKH, HAJIOTH.

Henumocts nenbix ynucen. CBONCTBA JEIUMOCTH.

[Ipoctbie u coctaBHble yncna. YETHbIE U Heu€THbIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEACHUS LETIBIX YUCEI PU PEUICHUU
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HaubGonpmumii oOmuii nenuTens U HauMEHblee olllee KpaTHOEe ABYX 4ducenl. BzaumHO
npocteie uncia. Anroputm EBkinuna.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HAJl OCTATKAMHU.

Auredpanyeckue BbIpaKeHUs

BolpaxkxeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIpaXKEHHs ¢ nepeMeHHbIMU. [IpeacraBnenue
3aBUCHUMOCTH MEXKy BETUYMHAMHU B BUJIE (POPMYIIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
JlokazaTenbCTBO TOXKJIECTB.

Onnounenbl. OIHOWIEH cTaHAapTHOrO BuAa. CTeneHb OHOWICHA.

MHuorounensl. MHorowieH crangaptHoro Buaa. CrteneHb MHorowieHa. ClioxeHwue,
BbIUWTAaHUE, YMHOXXEHHME M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPaKEHUS B
MHorouwieH. Kopau MHOrouseHa.

@opMynbl COKpAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT PAa3HOCTH JIBYX
BBIpaXEHHH, KyO0 CyMMBI W KyO0 pa3HOCTH JIBYX BBIPOKEHUH, Pa3HOCTh KBAJpaToB JBYX
BBIPOKEHHM, MPOU3BEACHUE PAa3sHOCTH M CYMMBI JBYX BBIPAXKEHUN, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKEHUM.

PaznoxxeHne MHOrouwileHa Ha MHOXWTENU. BblHeceHHe O0IIero MHOXHTENS 3a CKOOKH.
Meton rpynnupoBKH.

YpaBHeHUsI M HEpaABEHCTBA

VpaBHeHue ¢ onHOW mepeMeHHOW. KopeHb ypaBHeHMs. CBOMCTBa ypaBHEHUH C OJHOMN
MEpEMEHHON. PaBHOCUIIBHOCTh ypaBHEHHI. YpaBHEHHE KaK MaTEMAaTHYECKasi MOJIENIb PeajlbHOU
CUTYaIH.

JIuneliHOe ypaBHEHHE C OJHOM NEpeMEHHOW. UMCIOo KOpHEH JIMHEWHOrO YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ady C MOMOIIBIK JIMHEWHBIX ypaBHEHWW. JIMHEilHOe ypaBHEHUE,
coZiepaKalllee 3HAaK MOJYJIA.

VYpaBHeHue C JABYMS IepeMeHHBbIMH. ['paduk nuHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMS MEpeMEHHBIMH. [ paduyeckuii MeTona
pEUIEHUs] CUCTEMBI JINHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU. PerieHne cuctem JIMHEHHbBIX
YpaBHEHUU C JABYMSI MEPEMEHHBIMM METOJOM IMOJCTAaHOBKHM M METOAOM clioxkeHus. Cucrema
JIBYX JIMHEUHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMHU KaK MOJIETb PeaIbHON CUTYyaIlNH.



DOyHKIUHA

Koopaunara Touku Ha npsMou. YucioBsle IPOMEKYTKH. PaccrosHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctemMa KoopAuHaT. AbGcuucca M OpJuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpaukoB, 3aiaHHBIX GopMmynaMu. YrteHue TrpadUKOB PpeabHbIX
3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMmu. [lonstue ¢pyHkuun. OyHKIUsS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust Gynkuu. ['paduk Gynkuu. [loHsaTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHH HA IPUMEPAX PeaibHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoN Qynkmu. ['paduk pysknmm y = |X|.
Kycouno-3aannble pyHKINH.

8 KJIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHsle kopHU. ApudMeTHdecKuil KBaJIpaTHBIH KOpPEeHb U ero cpoiicTBa. [loHsTne
UPPaLMOHAIBHOrO 4ucia. J[edcTBusA ¢ uppanuoHaIbHbIMM unciaaMu. CBOWMCTBAa IEHCTBUH C
MppalMOHAIBbHBIMU yrciiaMu. CpaBHEHHE HPPALlMOHATIBHBIX YHCET.

[IpencraBieHus 0 pacUIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHbIX, LENbIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX Ynced. CpaBHeHUE ynces. UncioBble TPOMEKYTKH.

JeiictBus ¢ ocrarkamu. Ocratkn creneHed. IIpuMeHeHHe oOCTaTKOB K PEIIEHUIO
YpaBHEHHUH B LENBIX YUCIIAX U TEKCTOBBIX 3ajau.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTH IPOILIECCOB B OKPY)KAIOIIEM
mupe. CTaHJapTHBIN BUJL YKCHA.

AuredpanyecKkne BbIPaKeHUS

Anrebpanueckasi 1poOb. [lomycTMble 3HAUEHUS NEPEMEHHBIX B IPOOHO-paIlMOHATIBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiioxkeHne, BBlUUTaHUE, YMHOKEHUE
U JlerieHue anredpandeckux qpodeit. Boraenenue nenoii yactu anredpandeckoit 1poou.

PanyonaneHbple  BbIpakeHHMs.  TOXIECTBEHHbIE  IMPeoOpa3oBaHMs  PAL[MOHAIBHBIX
BBIPAKCHUI.

JlonycTuMble 3HAUYE€HUS TEPEMEHHBIX B BBIPAKEHUSAX, COJEPXKALIMX apupMeTHYecKue
KBaJpaTHble  KOpHU.  TOXXAECTBEHHbIE  NPeoOpa3oBaHMUs  BBIPAKEHHMH,  COJEpKaILIUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Cremenp ¢ 1enslM TMoKazateaeM u e€ cBoiictBa. IIpeoOpa3oBaHue BbIpaxeHHH,
COJIepKAIINX CTEIECHH.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTO ypaBHeHMs. KosmuecTBo
JIEMCTBUTENIbHBIX KOPHEH KBaJIpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHEeHUs, CBOIAUMBIE K
JUHEHHBIM ypaBHEHUSM WM K KBaJpaTHBIM ypaBHeHUsM. KBaapaTHoe ypaBHEHHE C
napaMeTpoM. Perienne TeKCTOBBIX 3ajad ¢ IOMOIIBIO KBAJPaTHBIX ypaBHEHUI.

JpoOHo-paninoHanbHbIe ypaBHEHHUs. PemieHue ApoOHO-pALlMOHATBHBIX — YPaBHEHUI.
Pemenne TEKCTOBBIX 3a7a4 C TMOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHHH. ['padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. ClOXKEHUE |
YMHOXEHHE YHCIOBBIX HepaBeHCTB. OlEeHMBaHUE 3HA4YeHMsI BbIpakeHHd. Jloka3aTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHUH HEPaBEHCTBA C OJIHOW TNEpPeMEHHOW. MHOXKECTBO pelIeHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJJHOU NepeMeHHON. CUCTEMBI U COBOKYITHOCTH JINHENHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pelmenne TeKCTOBBIX 3a/a4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOU
MIepEMEHHOM.

DOyHKUUHA

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHH ¢yHKuuu. CriocoObl 3aganus (yHKIUH.
I'paduk dbynknuu. Ytenue cBoiictB ¢yHkiuu mno e€ rpaduxy. Ilpumepsr rpadukoB QyHKIMIA,
OTPaXKAIOIIUX PeAIbHbIE IPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINH, ONMCHIBAIOIINE TPSMYIO U 00paTHYIO TPOIOPIIHOHATBHBIC
3aBHCUMOCTH, UX IpauKu.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia ¥ BbIYUCICHUA

Kopenp N-i1 crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeleM MU €€
CBOMCTBA.

Auredpanyeckue BbIPaKeHHUs

ToxnecTBeHHble NPeoOpa3oBaHUS BBIPAKEHUH, COJAEpXKAaIUX KOpeHb N- CTENeHH.
ToxnecTBeHHblE NpPeOOpa3oBaHMsl BBIPAKEHUH, COJAEpXKAIIUX CTEHNeHb C PpalOHAIBHBIM
IIOKA3aTeJIEM.

KBagparubeiii TpéxuneH. KopHu KBagpaTtHoro TtpéxwieHa. Pa3nokeHune KBaJIpaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHHUs M HEPABEHCTBA

buxBanpatHeie  ypaBHeHus. IIpumepsl NpUMEHEHHMH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbI IEPEMEHHOMN, TpaduuecKoro MeTojia MpHU pelleHnr ypaBHeHHUH 3-i1 u
4-i1 cTeneHe.

Pemenne npoOGHO-paliMOHAIBHBIX YPaBHEHUI.

Pemenne cucreM ypaBHEHHH C JIByMsl MEpEMEHHBIMH. PelleHne mpocTeHnIMX CHCTEM
HEJIMHEWHBIX YpPaBHEHHH C JBYyMsl NepeMeHHbIMHU. ['paduyeckuii MeTo]l pemieHus CHUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs NepeMeHHbIMH. CuUcCTeMa JABYX HEIMHEWHBIX YPaBHEHMH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYalUU.

UucnoBbie HEpaBeHCTBA. Perienne TMHEMHBIX HEpaBeHCTB. [[oka3aTeibCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM NEpeMEHHOM. PemieHue KBaJpaTHBIX HEPABEHCTB
rpadpu4eckuM METOJOM U METOAOM HWHTEpPBAIOB. MeETOJ WMHTEpPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nepeMeHHbIMU. PeleHue HepaBeHCTBA C ABYMs IIEPEMEHHBIMH.
CucreMbl HEpPaBEHCTB C JByMs IepeMeHHbIMH. ['paduueckuii MeToJ pEIIeHUs CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIM (QYHKIHH, TPOMEXKYTKA 3HAKOIOCTOSHCTBA
(GyHKIMU, TPOMEXYTKHA BO3pacTaHHsl M yObIBaHUS (YHKIMHU, YETHBIE W HEUETHBIC (YHKIINH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢ynknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
¢bynkuuu s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoil ¢yHkumu. Ilomoxkenue
rpaduka KBaApaTUYHON (PYHKIIMH B 3aBUCUMOCTH OT €€ KoapduuueHToB. I'padhuku ¢pynkuuii y
=ax2, y = a(x — m)> u y = a(x — m)®> +n. Iocrpoetne rpaduKoB (GYHKIHHA ¢ TOMOLIBIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pyakius. MccnenoBanue GyHKITUH.

®ynkuus Y = X' ¢ HaTypaJlbHBIM [OKa3aTeaeM N 1 €& rpaduk.

Yucii0Bble MOC/I€10BATEILHOCTH U POrpeccuu

[Tonsitue YHCIIOBOM MOCIIEI0BATEIHLHOCTH. Koneunsie u OecKkoHeUYHbIe
nocieaoBarenbHOCTH. OrpaHuyeHHas IOCJIEN0BaTebHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. COCOOBI 3a/IaHUs MOCIIEA0BATSILHOCTH: OIMMUCATEIbHBIMH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIN.

ApudmeTrndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHyecKoi u
reOMEeTpPHUECKON mporpeccuit. DopMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @OpMyJibl CyMMBI TEPBBIX N UWICHOB apUPMETHYECKOW H TE€OMETPUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

Meron marematndeckoit HAYKIMH. [IpocTeimme npuMepsl.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMBI YYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAaMMBI MO MaTeMaTHKE XapaKTEepU3YIOTCs B
YacTH:

1) mnaTpuoTHYeCcKOro BOCIUTAHUSA:

MPOSIBJICHUEM HWHTEpeca K TNPONUIOMY W HACTOAMIEMY POCCHMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHWEM K JOCTHDKCHHSAM POCCHHCKUX MAaTeMAaTHKOB W POCCHUHCKOU
MaTeMaTHYEeCKOU HIKOJIbI, K HCITIOJIB30BAHHUIO 3THUX IIOCTI/I)KCHI/Iﬁ B IPYIruX HayKax U IMPUKIAIHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINTOJHEHUIO O0S3aHHOCTEH TIpakJaHWHA W peanu3alliy €ro IIpas,
MpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)KI[€HI/IIO ITUYCCKUX HpO6JICM, CBA3aHHBIX C IPAKTHYCCKHUM IMPHUMCHCHUCM IlOCTI/I)KCHI/IfI
HAayKH, OCO3HAHUCM BaA)KHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTU yLIéHOFO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PELICHUHM MPAKTUYECKUX 3a/lad MaTeMaTHU4yecKOi
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTMYECKOT0 BOCTIMTAHMSL:

CITOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTaIe B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHHUEM
MaTeMaTHYeCKON HayKh Kak c(hepbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTUSA U
SHAYUMOCTH IJId pa3BUTUA LUBHUIIN3allWKU, OBJIAJICHUCM A3BIKOM MAaTCMAaTUKH U MaTeMaTUYEeCKOMI
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJEHUEM HABBIKAMU MCCIIEOBATEIbCKON
JeSATEIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1IAronoJIyuns:

TOTOBHOCTBIO MNPHUMCHATHL MATCMATHUYCCKUE 3HAHUA B HHTECPECAX CBOCTO0 3O0POBbA,
BEJICHUS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa IPyroro 4eI0BeKa;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUYCCKUX 3HAHUU IJid pCHICHUA 3a/1a4 B O6J13_CTI/I
COXPaHHOCTH Opr)KaIOH_[efI CpcAbl, IUIAHUPOBAHHA TIIOCTYIIKOB M OICHKU HUX BO3MOXHBIX
MOCJICJICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aJIBbHOTO XapaKTepa SKOJOTHUYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanuM K M3MEHSIIOUMUMCSH YCIOBUAM COIMATBHON U PUPOJIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, IMOHATHS,
THUITOTE3bI 06 06’beKTaX " ABJICHUAX, B TOM YUCIIC paHCC HCU3BCCTHLIX, OCO3HABATH I[e(bI/II_II/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH IPUHHMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynpTate ocBoeHUs MpPOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOydaromerocss Oyayr CcGOpMUPOBAaHBEI MeTampeaMeTHbIe Pe3yJbTaThl,
XapaKkTEepU3yIOLIMEeCs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKue AeicTBUA:

BBISBJISITH M XapaKT€pPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 00OOLIeHHs U
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIU3A;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUECHHM, YMO3AKIIFOUEHH 110 aHATIOTUU;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MPOTHBHOIO),
OPOBOJIUTH  CAMOCTOATENBHO  JIOKA3aTEeNIbCTBA MaTeMaTW4YeCcKHX (DaKkTOB, BBICTPAUBATh
apryMEHTalHi0, IPUBOJAUTh IPUMEPHI U KOHTPIIPUMEPHI, PUMEHATh METOJ MaTEMaTU4YECKON
WHAYKIIMHU, 000CHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMpATh CMoco0 pemieHus y4deOHOW 3agaun  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOASAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHUE;



MIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIE0BaHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOIO
HAOJIOJIEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBAThb JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBHTATh MPEAONOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1auu;

BbIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpeICTABICHHUS;

BBIOMpATh (HOpMy TMpenCcTaBICHUS MHPOPMALUU U WILIIOCTPHUPOBATH peIIacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HWHGPOPMALMM 1O  KPUTEPUSM, MPEAJIOKEHHBIM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe JeliCTBUSs

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaxX, JaBaTh I[OSCHEHUS IO XOAY pelIeHHs 3a/ladd, KOMMEHTUPOBATh IOJyYEHHBIN
pe3yibTar;

B Xoz€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEeMBbI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JPYTMX YYaCTHHUKOB JAMajora, oOHapyXHuBaTh pa3indue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEJICTaBISATh PE3yJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn y4eOHBIX MaTeMaTH4eCKHX 3a7ady, MNPUHUMATh I€JIb COBMECTHOM JesTeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCA,
00CyX/1aTh MPOLIECC U Pe3ybTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4J€HAMHM KOMaHJbl, OLIEHMBATh KAadyeCTBO PE3yJIbTaTa M KadyeCTBO CBOETO BKJIaJa B
OOIIMI pe3yNbTaT M0 KpUTEpUsM, c(HOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBIABIIATH NPOOJEMBI Ui pelieHHs B JKU3HEHHBIX U y4eOHBIX CHTYaIMsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX OJXO0/1aX MPUHATHUS pellleHUi (MHANBUAYAIBHOE, TPYIIIOBOE);
CaMOCTOSITENILHO COCTaBJISITh IUIaH, AJITOPUTM pEIeHHs 3a/1a4u (MJIU €ro 4acTh), BBIOUPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh NPH PEIICHHH 33]a4l, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meianm u yCJIOBI/ISIM,
OOBSCHATH MPUYUHBI JTOCTHIKEHUS WM HEAOCTHIKEHUS 1ISJIH, HAXOAUTh OITHOKY, AaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4eHwust B 7 KJIacceoOydaronuics MOMYIUT CIASAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yucsia ¥ BLIYUCICHUSA

PaunonanbHbIe yncia.

[lepexonuTh OT 0AHOM (hOPMBI 3amMCH YUCeN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YaCTHOCTH B OCCKOHCUHYIO
JIECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPAJbHBIX YHMCEN, MHOXKECTBA IEJIBIX YHCEll,
MHOXECTBA pAallMOHAJIBHBIX YHCEJI TIPU pEHIeHUWW 3a7a4, MPOBEACHUM PpACCYKICHUH U
JI0Ka3aTeNbCTB.

[Tornmath 1 OOBSCHATH CMBICH MTO3UIIMOHHON 3alMCU HATYPaJIbHOTO YHUCIIA.

CpaBHMBATh U yNOPSAAOUYUBATH PALIMOHATIBHBIE YHCTA.

BrinonHsaTe, coyeTas yCTHbIE W TUCHMEHHBIE TNMPUEMBI, apU(METUUECKHE IEHCTBUS C
palMoOHAIBHBIMM YHCIIAMH, HCIOJIB30BaTh CBOMCTBA YHCENT M TpaBWia JCUCTBUHN, MPUEMBI
palMOHANbHBIX BEIYMCIICHUMN.

BBINIONHATE ACMCTBUS CO CTENIEHIMU C HATYypalbHBIMU MOKA3aTEISMU.

Haxoauth 3HaueHUsT YHUCIOBBIX BBIPAKECHUM, COACPKAIIUX pAIMOHAIBHBIE YHCIA U
CTEMEHW C HATypaJbHBIM IIOKa3aTeJieM, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI W MPUEMBI
BBIYHCIICHHS], COCTaBISATb U OLIEHWBATH YHWCJIOBBIE BBIPAKEHUS MPH PELICHUU MPaKTUYECKHX
3a/1a4 ¥ 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

OKpyriaTh yucia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKKE 1O CMBICIY MPAKTUUYECKON CUTyalluu,
BBITIOJIHSITh TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHHM, OIICHKY 3HAYE€HWW YHCIIOBBIX
BBIPOKEHHM, B TOM YHCJIE NIPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Pemath TekcToBBIC 337a9U apU(PMETHIECKUM CIIOCOOOM, MCTIOIH30BaTh TAONHUIIBI, CXEMBI,
YepTekKu, APYrre CPeACTBA MPEACTABICHUS JAaHHBIX IPU PELICHUH 3a/1ay.

Pemare mNpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM BEJIUMYHWH,
MPOTIOPIIMOHAIIBHOCTHIO BETTUYHMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX 00BEKTOB.

JleIuMOCTh.

Jloka3pIBaTh U MPUMEHATH MPU PEIICHUH 3a]a4 IPU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKy J€TUMOCTA CYMMbI U IIPOU3BEICHUS LIETbIX YHUCEIL.

PacknanpiBaTh Ha MHOXUTEIN HATypaJlbHbIEC YUCIIA.



CB00OHO OnepupoBaTh MOHATUAMHU: YETHOE YMCIIO, HEUYETHOE YUCIIO, B3AUMHO IPOCTHIE
YUCIIA.

Haxomute HamOonbmmii oOmMiA JeMWTEeTh W HAWMMEHbIEE OO0IIee KpaTHOE YUCENT U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTh NOHATHEM OCTaTKa II0O MOJYJIIO, INPUMEHATh CBOMCTBA CPABHEHWMM IIO
MOJIYJIIO.

Auredpanyeckue BbIpaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hcnonb30BaTe MOHATHE TOXJIECTBA, BBINOJHATHE TOXKIECTBEHHbIE MPeoOpa3oBaHUs
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOrouneHsl.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPaXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuaTe neiictBus  (ClokeHUe, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIEHAMM U C
MHOTOWICHAMH, TMPUMEHATh (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4HCIE JUIS
YIPOILEHUS BBIYUCICHUI.

OcylecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOXKMTEIM C IIOMOLIbIO BBIHECEHUS 32
CKOOKHM O0ILEro MHOXHUTEINs, TPYNIHUPOBKU CllaraéMbIX, IPUMEHAS (OPMYIIbI COKPAIIEHHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonp30BaTh CBOMCTBa cTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMHU JJi1 IPeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpUMephI Map YUCE, SBISIOLUIMXCS pelleHueM JHHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pematps cucreMbl IBYX JIMHEHHBIX YpaBHEHUH C JABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33Jayd MOJyYEHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM s3bIKE.

OtmedaTs B KOOpAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATaM.



DyYHKIUH.

CrpouTts rpaduku TUHEHHBIX ()YHKITHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOpPOCTb, BpeMs, PAacCTOSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeAcTaBIeHUS U aHANIW3a UHPOPMALUU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBONCTBA (PYHKIMI U1l aHAIM3a rpa)IKOB peaibHbIX 3aBUCUMOCTEH (HYIH
(GyHKINHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MIPOMEKYTKH BO3pACTAHUS U yOBIBAaHUS
¢yHKkuMM, HanboIbIIIee U HAUMEHbINee 3HAUCHHS (DYHKIINHN).

Hcnonb3oBate rpaduku i McCIel0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IPU pELICHUU
3ajia4y U3 IPYrUx y4eOHbIX IPEIMETOB U PeabHOM JKU3HU.

K koHIty 00y4eHwms B 8 KiIacceoOydaronuics MOIYIUT CIASAYIONUE MPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BLIYMCTIEHUS

HppanuoHanbHbie yncia.

[ToHuMaTh 1 UCMIOIB30BATH MIPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CBOOOTHO OIEpPUPOBATH MOHITHSIMH: KBaJIPATHBIN KOPEHb, apH(PMETHUSCKUN KBAAPATHBIN
KOpPEHb, MPpPAlMOHAIBHOE YMCIIO, HaXOAHWTh, OLEHUBATH KBAJPATHBIE KOPHH, UCIOJIb3YS IpHU
HEOOXOJUMOCTH  KaJIbKYJSTOP, BBIIOIHATh MPEOOPa3OBaHMsI BBIPAXKEHHH, COJAEpKAIINX
KBaJpaTHBIE KOPHH, UCTIOIb3Ysl CBONCTBA KOPHEH.

Hcnonb30BaTh HavalbHBIE TPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHCET IS
CpPaBHEHHMSI, OKPYTJIEHUS M BBIYHCICHUHN, M300pakaTh EHCTBUTENIBHBIE YHUCIIA TOYKAMU Ha
KOOPJAMHATHOU IIPSMOM.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHerd ywcia 10, 3amuchIBaTHh U OKPYIJISATH YHCIIOBBIE 3HAYEHUS PEATbHBIX BEIMYHUH C
WCIIOJIb30BAHUEM PA3HBIX CHCTEM H3MEPEHUH.

JlemuMocCTb.

CB00OIHO OTIEepUPOBATh MOHITHEM OCTaTKa MO MOJYIO, IPUMEHSTH CBOICTBA CpaBHEHUN
10 MOJTYJIIO, HAXOJUTh OCTaTKU CyMMBI U TIPOU3BEICHUS 110 JAHHOMY MOJIYIIIO.

AuiredpanyecKkue BbIpasKeHUs1

JpoOHO-palinoHabHbIE BRIPAKEHUSI.

HaxomuTh nonycTumbie 3HaUEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX BBIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BrimonHATE TIpUBEZicHUE anre0pandecKux ApoOe K 0o0meMy 3HaMEeHATeNo, CIOXKEHUE,
YMHOXEHHE, JIeIeHNE alredpandeckux ApoOeii.

BrInONMHATE TOKAECTBEHHBIE MTPEe0Opa30BaHus PallMOHAIBHBIX BBIPAKCHHIH.

[Ipumenaty mpeoOpa3oBaHMsl BBIPAXKEHUW JUIA  PEIICHHWs] pa3IWYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

CremneHu.

[IpuMeHsSTh TOHSATHE CTENEHH C IIENIBIM IOKa3aTelieM, BBIMONHATh MpeoOpazoBaHUs
BBIPAXKEHUM, COJIEPHKAIIUX CTEIICHU C IIEIbIM MTOKA3aTEIEM.

NppanuoHaibHbI€ BEIPAKECHUS.

Haxoauts nmomycTumble 3HAYE€HHMs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEPKAIIUX
apudmeTHuecKre KBapaTHBIE KOPHHU.



BeimonHATe npeoOpa3oBaHUs HUPPALMOHAIBHBIX BBIPAXKEHUM, MCIIOJIB3Ysl CBONCTBA
KOpHEH.

YpaBHeHHUs M HEpABEHCTBA

Pemarts kBagpaTHbIE ypaBHEHUS.

Pemate 1po6GHO-paliiOHaIbHBIE YPABHEHUS.

Pemwlats nMHENHBIE ypaBHEHUS C IIapaMETPAMH, HECIOKHBIE CHCTEMBl JIMHEHMHBIX
YPaBHEHUU C IapaMETPaMH.

ITpoBOAMTE HCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHABIUBaTh, UMEET JIM YpaBHEHHE WM CUCTEMa ypaBHEHHUH
pELIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoauth OT ciOBeCHOH (GOPMYIHMPOBKH 3ahayu K e€ aireOpanyecKod MOAETH C
IIOMOLIbIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJa4y IIOJy4YEHHBIN PE3YJIbTaT.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBl HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HUCHOAB30BaTh (YHKUMOHAJIBHBIE TOHATUS W S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE O003HAYEHUS), ONPENCISITh 3HAYeHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

Crpouts rpaduku GyHKLIUH , ONUCHIBATH CBOWCTBA YMCIOBON (PyHKIUM 110 €€ rpaduky.

K xoniy 00y4yenus B 9 kj1acceo0ydarOmuiics MOMYyIUT CISAYIOMNE MPEIMETHBIE PE3YyIbTaThI:

Yuciia 1 BbIYUCICHUA

CB060OHO omepupoBaTh MOHATHUSAMH: KOPEHb N-il CTENEHH, CTENeHb C palMOHAIbHBIM
[IOKa3aTeJIeM, HaxOIWTh KOPEHb N-H CTENEHW, CTENEHb C pPAMOHAIBHBIM II0KA3aTelleM,
UCIONIB3YSl MpPH HEOOXOJUMOCTH KalIbKYJISTOp, HPUMEHSATh CBONCTBAa KOpHS N-Ml CTemeHw,
CTEIEHNU C PALIMOHAIBHBIM IIOKa3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHCENl IpPU pEIIEHMH 3ajad,
IIPOBEJEHUH PACCYXACHUN U JOKA3aTEIIbCTB.

CpaBHUBaTh M YNOPAJOUYMBATH JIEWCTBUTEIbHBIE YHUCIA, OKPYIJIATH JACHCTBUTEIbHBIE
YHCJIa, BBITOIHSTH MPUKUIKY PE3YJIbTaTa BBIYUCICHNUN, OLIEHKY YHCIOBBIX BHIPAKEHUH.

Auredpanyeckune BbIPaKeHHUs

CBoOoHO oOmepupoBaTh TMOHATHEM KBaJIpaTHOrO TPEXWICHA, HAXOAUTh KOPHHU
KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaTe KBaApaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKHUTEIIN.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHelHbIe U KBaJpaTHBIE YpaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HUM, APOOHO-
paloHaIbHbIE YpaBHEHUS.

Pemath Hecl0XHbIEe KBaJIpaTHbIE YPABHEHHSI C TAPAMETPOM.

Pemate nuHEHBIE HEPAaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, HCIOJIb30BAaTh METOJ
MHTEPBAJIOB, U300pakaTh PELICHWE HEPAaBEHCTB Ha YHUCIOBOM MPSIMOH, 3alMChIBATh PELICHHE C
IIOMOUIBIO CUMBOJIOB.

Pemate cuctemsl IByX JIMHEWHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMH U CHCTEMBI IABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIAETCS JTMHEUHBIM.

Pemrats Hec10KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUU C ITApaMETPOM.



[IpumMeHATh  MeTOABI  PABHOCWIBHBIX  MpeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpadu4ecKoro MeToia Mpy peleHN: ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3alAChIBATh PEILICHHUE C TIOMOILBIO CHMBOJIOB.

Pemate ypaBHEHHS, HEpaBEHCTBa M HX CHUCTEMBI, B TOM YUCJIE C OrPAHUYCHUIMH,
HaIpHUMep, B LIEIbIX YHUCTIax.

ITpoBOAMTE HCCIENOBAaHUS YPABHEHUHN U CUCTEM YPAaBHEHHM, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHAaBIUBaTh, UMEET JIM ypaBHEHHE WU CHCTeMa ypaBHEHUMH
pELIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate TekcToBbIe 3amauM  anreOpanyeckKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpPaBEHCTBA M HUX CHCTEMbl JJI  COCTaBJICHUS
MaTeMaTUYeCKON MOJENIM PEaJbHOM CUTyallud WIM MPUKIAJHON 3a1ay, WHTEPIPETUPOBATh
[IOJIy4YEHHBIE PE3YJIbTAThl B 3aJAaHHOM KOHTEKCTE.

YucnoBble MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

CB0060HO OnepUpoOBaTh MOHATUAMU: 3aBUCUMOCTb, (DYyHKIMS, rpaduK QyHKIMU, TpsMas
IPONOPLUUOHAIBHOCTD, JIMHEHHAass (yHKUMsA, oOpaTHas MNPONOPLHOHAIBHOCTh, Hapadoia,
rurnepooa, KyCOuYHO-3aJaHHast PyHKIHSI.

HccnenoBath (yHkuio mo e€ rpaduky, ycTaHaBIMBaThb CBOMCTBa (yHKIMHA: 00JacTb
OINpe/ieNIeHUsl, MHOXKECTBO 3HAueHUH, HyIM (QYHKIUM, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKH BO3pacTaHUsl U YObIBaHHUS, YETHOCTh U HEUETHOCTh, HaMOOJbIIEE U HAUMEHbIIEE
3HAUEHUsl, aCUMIITOTHI.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  ¢Gopmysae, NPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON KU3HHU, PU3UKHU, FEOMETPHH.

Onpenensatb nojiokeHUe rpaduka KBaJpaTMUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €€
KOA((UIINEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIMHU, ONMUCHIBATh CBOWCTBA KBAPAaTUYHON (YHKIIUU
1o e€ rpauky.

Hcnonp30BaTh CBOMCTBA KBaAPATUYHON (QYHKIIMH [Tl pEIICHUS 3a/1a4.

Ha mpumepe kBagpatiuuHod (yHKumu crpoutsh rpadpuk ¢yHkimu y =af(kx + b) + ¢ ¢
OMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WnmtocTpupoBaTh ¢ MOMOIIbI0 Tpaduka peasbHyl 3aBUCHMOCTh MIIM IPOLECC MO HX
XapaKTepUCTHKAM.

ApudmMernyeckasi ¥ reoMeTpuUYecKasi IPpOrpeccuu

CBoOoHO omepupoBaTh MOHATHSAMH: TOCJIEIOBATENbHOCTh, apupMeThdeckas |
reoMeTpHUEeCcKasl IPOrpeccuu.

3amaBaTh MOCIEAOBATEIBHOCTH PAa3HBIMU CIOCOOAMH: OIKCATENbHBIM, TAaOIMYHBIM, C
MOMOIIbIO (OPMYJIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIEHHUS C MCIOIB30BaHMEM (GOpMyN N-ro uieHa apudMeTHdeckoil u
TEOMETPUUECKOH MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemarte 3agaun, cBA3aHHBIE C YMCIOBBIMU IIOCIIEIOBATEIBHOCTSMH, B TOM YHUCIE 3aJa4H
U3 pPealbHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYISATOPa, HU(PPOBHIX TEXHOIOTHIA).



Pacrio3HaBaTe W IPUBOAUTH MPUMEPHI KOHEUYHBIX U OECKOHEUHBIX IMOCIIEI0BATEILHOCTEH,
OIrPaHUYEHHBIX MOCJIEN0BATEIbHOCTEM, MOHOTOHHO BO3pacTaroux (yObIBaromuX )
MMOCJIEOBATEIHLHOCTEH.

NMeTh TIpeiCTaBICHHE O CXOAMMOCTH IOCIIECIOBATEIBLHOCTH, YMETh HAXOAHWTh CyMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM IIPOTPECCHH.

HpI/IMeHHTb MECTO/L MaTeMaTH‘ICCKOﬁ I/IHI[yKLII/II/I HpI/I pCIJ_IeHI/II/I 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

Temaruueckoe IJIaHUPOBAHUC T10

anredpe

s 7-9-ro Kjacca COCTaBJIEHO C y4deToM pabodel MporpamMMbl BOCIUTAHUS.

BocnurarenbHbrit NOTCHI Al JaHHOI'O y‘~I€6HOFO nmpeameTa obecrieunBacT peaii3aliio CICAYIOIINUX HCJICBBIX IMPHUOPUTCTOB BOCIIMTAHUA

oOyuaromuxcst O0O0:

1. K Tpyny Kak OCHOBHOMY CIIOCOOY TOCTHKEHUS )KU3HEHHOTO 0JIaronoiydus 4ejJoBeKa, 3aJI0Ty ero yCnemHoro npoheccuoHaabHOro
CaMOOMPE/IEICHUS U OIYIIEHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

2. K cBoemy OrteuectBy, cBoeld Majoil u Oombiiol PomuHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC W TO3HAJ TEPBBIC PAOCTH H
HEeyJauu, KOTopas 3aBellaHa eMy MpeKaMu U KOTOPYIO HY>KHO o0eperarb.

3. K 3HaHMsAM Kak HMHTEIUICKTYaIbHOMY pecypcy, oOecrednBaronieMy Oyayllee denoBeKa, Kak pe3yslbTaTy KPOIMOTIMBOTO, HO

YBJIEKATEJIbHOTO Y4eOHOTO Tpy/ia.

4. K camum cebe Kak X035€BaM CBOEH CynbObl, CAaMOONPEAEISIIOIIMMCI U CaMOPEATU3YIOIIMMCS JTUYHOCTSIM, OTBEYAIOIIMM 33 CBOE

coOcTBeHHOE OymyIee

7 KJIIACC
Ne HaumeHnoBaHMepas1e/ioB 1 Kosnuecrsouacosn nexTpommLIE (WHpPOBHIE) IleneBbie
n/n TeMIIPOrpaMMBbl Bcero KoHTpoabHbIe IIpakTuyeckue B — IMIPUOPHUTETHI
padoThI padoThI BOCIIUTAHUSA
UMCJIA 1 BBIYUCIIEHUA. 11 1 bubnnorexka [JOK 1,2,3,4
PanmonanpsHbie 4rcna (IOBTOPEHUE) https://m.edsoo.ru/7f415b90
®YHKILIU. KoopauHaTsl 1 17 L Bu6auoreka [IOK 1234
rpadpuxu. OyHKIMN https://m.edso0.ru/7f415b90
AJITEBPANYECKUE BBIPAXXEH . 7 bu6mmoreka [JOK 134
BeIpaxenus ¢ nepeMeHHbBIMU https://m.edso0.ru/7f415b90
YPABHEHI/I}UI N CUCTEMBI 10 1 bubnnorexka [JOK 1,3,4
YPABHEHUMN. JIuneiinbie ypaBHEHMS https://m.edso0.ru/7f415b90
YUCJIA U BEIYUCJIEHU . CreneHb bubimmoreka [IOK 1,34
C HaTypaJIbHBIM MOKA3aTENEM 6 https://m.edso00.ru/7f415b90
AJITEBPAMYECKUE BBIPAXKEHU L. 23 1 bubnuoreka [IOK 1,3,4

MHuorouseHsl

https://m.edsoo0.ru/7f415b90



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

; AJITEBPAYECKUNE BBIPAXKEHU . 14 bubmuoreka [JOK 1,34
DopMyJibl COKPAILIEHHOTO YMHOKEHHUS https://m.edso0.ru/7f415b90

3 YUCJIA U BBIYUCJIEHNA. 10 bu6mmoreka [IOK 1,34
JlenumocThb https://m.edso00.ru/7f415b90

9 ®YHKLNN. Jinneiinasdyrxuns 16 ngjﬁfjﬁ)gﬁ}; 415500 134
YPABHEHI/I{{ N CUCTEMBI ) BuGnorexa LIOK 13,4

10 YPABHE{II/II/I. CucteMbl THHEHHBIX 14 https://m.edsoo.ru/7f415b90
ypaBHEHUU

1 [ToBTOpEHHE, 0000IICHUE, 8 bu6mmoreka [IOK 12,34
cUCTeMaTHU3alUsI3HAaHUH https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 136
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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

HaunmMeHoBaHHEpa31e/I0B U KoumnuecTBo yacos LeaeBbie
Ne i/ JuiekTpoHHbIE (LU pPOBbIE)
TEMIIPOrPpaMMbl Koutpoasubie IIpakTuyeckue MPHOPHUTETHI
Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI BOCIIMTAHUS

1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnmnoreka HOK 1,2,3,4
HepaBencrtBa https://m.edsoo.ru/7f415b90

) UNCJIA U BBIUNCJIEHHAL. 17 1 bubmmoreka [JOK 1,2,34
KBanpatHbiii KOpeHb https://m.edso00.ru/7f415b90

3 YPABHEHUWS 1 HEPABEHCTBA. 17 1 bu6nmorexa LIOK 1,3,4
KBagparssle ypaBHeHUS https://m.edsoo.ru/7f415b90

4 AJITEBPAMYECKUE BBIPAKEHU . 17 1 bubmmoreka [JOK 1,34
JpoOHO-palinoHaNbHbIe BHIPAKEHUS https://m.edsoo.ru/7f415b90

5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubmuoreka [IOK 1,34
JpoGHO-paluoHanbHbIe YpaBHEHUS https://m.edsoo.ru/7f415b90

bubmmoteka IIOK 1,3,4

6 OYHKIMH 15 1 https://m.edso00.ru/7f415b90

7 AJITEBPAMYECKUWE BBIPAYKEHU . 14 bubnmnorexa [JOK 1,34
Crenenu https://m.edso0.ru/7f415b90

8 UUCJIA U BBIYNCJIEHU L. 7 1 bu6nmorexa LIOK 1,34
JemumocTb https://m.edso0.ru/7f415b90

9 [TosTOpenue, 06001IeHNE, 10 L 12,34
CUCTEeMaTHu3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 8 0
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9 KVIACC

Ne KoaunuecTBouacos DaekTponubie (HUpPOBLIE) IleneBbie
HaumeHoBaHue pa3/iejioB U TeEM
n/n KoHTpobHbI IpakTuueckne  0OpaszoBaTebHbIE NIPHOPHUTETEI
NPOrpaMMsbl Bcero
e padoThl padoTsI pecypchl BOCIIMTAHMS
bub6nmmoreka [IOK 1,2,3,4
! OYHKLHM 25 ! https://m.edso0.ru/7f415b90
5 YPABHEHN 1 HEPABEHCTBA. 15 1 bu6nmoreka LIOK 12,34
KBanparHble HepaBeHCTBa https://m.edsoo.ru/7f415b90
3 YPABHEHUWA 1 HEPABEHCTBA. 25 1 bubmnorexa [IOK 134
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edso00.ru/7f415b90
UM CJIOBBIE 134
4 TIOCJIEJIOBATEJILHOCTH 1 25 1 ﬁ;‘gﬁrﬁé‘; ?8;? 415500
I[MPOI'PECCHUU T '
5 AJITEBPAMYECKUE BBIPAXXEHI . 12 1 bu6nmorexa LIOK 134
Crenens ¢ palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f415b90
6 [TosTOpEeHue, 0600IIEHNE, 34 1 1234
CUCTEMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOTPAMME
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