MHHHUCTEPCTBO MPOCBEIIEHUA POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo o0pazoBanusi KpacHosipckoro kpasi
AaMuHHCTPanus odpa3oBanus boryyanckoro paioHa

MKOY "llIuBepckas mkoJa'"

™) YTBEPXIEHO
AOKYMEHT MOANMMCAH

ANEKTPOHHOW NOAMUCHIO HupexTop

Ceptudmkar: 7AAF94C84FE975E50A36A165EAF6F380

Bnapeneu: MockanbyeHko [uHa CtaHucnaBHa Mockanb4eHko H'C'
DerictuteneH: ¢ 05.09.2023 go 28.11.2024 No mpukaza 178 ot «31»

082023 r.
\_ J
PABOYAS ITPOIT'PAMMA
(ID 2983283)

Y4eOHOro Kypca «AJjreopa»

Ju1st oOygaromuxcst 7-9 KjiaccoB

IMuBepckmii 2023



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0ECTIeUnBaeT U3YUCHHE APYTUX AUCHIHUIUIINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Xu3HU. Pa3BuTHe y oOy4arommxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYHNIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTHISCKOM HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJalTaluyd B COBPEMEHHOM IU(POBOM
obmectBe. M3yuenne anreOpel oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJIBI,
dbopmynupoBath yTBepkaeHU. OcBOEHUE Kypca aaredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKPETH3AINIo, abCcTparupoBaHue U
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHOM  IeATEIBHOCTH OOYYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1essTeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o01mrero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
avHUH: «Yucaa v BRIYHCICHUSY, «ANreOpanveckie BBIPAKCHUD», «YPaBHCHUS U
HepaBeHCTBa», «DyHKmu». Kaxkgas W3 3THX COIepiKaTeIbHO-METOIUICCKIX
JVMHHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIST U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole u3ydeHus ydeOHOro Kypca OOyJaromuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOI30BAaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIIOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTU4YECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. ComepkaTenbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AnreOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «YuWClIa W BBIYHCICHUS» CIYXXUT OCHOBOW IS
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHSATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH M HPPAIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM



IPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO O00IIero o0pa3oBaHUsA Y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJENEeH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKKe
JaNbHEWIee pa3BUTHUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUIS OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HbIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NPEJICTAaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECPKAHUS:
«Yucna W BBIUMCIEHUA», «AIreOpanyeckue BbIPAXEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJEPKXAHUME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NIEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaIBHOIO YHMCHA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX  4Yuceld. Apudmernueckue JIEHUCTBUS C
palOHAIBHBIMUA 4MCIIaMu. Pelenue 3aaad u3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONIpEIENIeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIPENETICHMs], 3aluch 00JbINX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jla4H Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HaTypaJIbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YMClIe MpsMas M oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IlepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUS C IIepeMEHHOM. [lomycTumMblie
3HA4YCHMs IEpeMeHHBIX. [IpencTaBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruuciienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BENICHUH, PaBUJjIa PACKPBITUS CKOOOK U IPUBEICHUS TOIOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAIBbHBIM II0KA3aTEIIEM.

OpnHounensl © MHOrowineHsl. Crenenp MHorousneHa. CioskeHue, BBIYMTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IIpaBUja NpeoOpa3oBaHUs YypaBHEHMS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHeHUM. CoOCTaBlIeHUE YpAaBHEHUH IIO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a71a4 C TIOMOIIBI0 YPABHEHH.

JIuneliHOE ypaBHEHHE C ABYMs IEpEMEHHBIMU U ero rpaguk. Cucrema 1ByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM MOACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U opAUHATA
TOUYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa ¢pynkiuil. Jluneitnas ¢pyukuus, e€ rpaduk. I'paduk Gynkunn
y = [x|. I'paduueckoe perieHve IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUSA

KBanpatubeiii kopeHb u3 uucia. [loHstue 00 uUpPpAMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST UppallMOHANbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IIPE0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eiCTBUTEIIBHBIE YHCIA.

CreneHs ¢ LeabIM IOKa3aTeneM U €€ ceorctsa. CTaHmapTHas 3alUCh YHACIA.

AnreOpandeckue BRIpOKCHUSIAJre0pandecKue BhIPaKeHust

KBagpaTHbpii  TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwieHa Ha
MHOKUTEJIH.

Anreb6panueckas apoOb. OCHOBHOE CBOMCTBO aireOpandeckon apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKCHHE, JEJIEHUE alreOpanyeckux ApoOeH.
PannonanbHble BBIpa)KEHUS U UX IPE0Opa3OBaHuUeE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTals YpaBHEHUN C JIBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMSA IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckuM criocoooMm.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

OyHKUMNPYyHKIUHA

[Monsitue ¢ynkmuu. OOIacTh ONpEAeNieHuss W MHOXKECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHus GyHKITUI.

I'paduk dynkuuu. Ytenwe cBoicTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIBHBIE ITPOLIECCHI.



@OyHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpaduku. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanpHpie yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC UMCIIA
KaKk OECKOHEUHble JAeCSITUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSAMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apu(MeTnyecKkue MAEUCTBUA C
JNEUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEeM MHpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienre ypaBHEHN M, CBOASAIIMNXCSA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
buxBangparHoe ypaBHeHue. IIpumepsl pemeHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEUN Pa3JI0KEHUEM Ha MHOKUTEIIHN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHUH. PelleHue TEKCTOBBIX 3azady
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHHU C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
WHTEPIPETALNs] CHCTEMbBl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckuM criocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NIEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHO. KBaxpaTHble HepaBeHCTBA.
I'papnyeckas MHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

OyHKUMNPYyHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGomna, xkoopauHATHI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadOJIbL.

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



Yucnosele  mociaenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTEAI0BATENbHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEIOBATEIIBHOCTH
pexkyppeHTHOH popMyioit u hopMysoH 1-ro WiIeHa.

ApudmeTrnueckas U reoMmerpuueckas nporpeccuu. Qopmyibl n-ro 4jieHa
apu(MeTHYECKON U TeOMETPHUUECKOIN MPOTrPECCHii, CyMMbI TIEPBBIX 714JICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U T€OMETPUUYECKOW MPOTPECCHA
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIOHEHUHUAIBHBIA POCT.
CIoHBbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHKCHHUSM  POCCUHCKHMX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHNHA U peaTu3aluu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, POLEAYP IPaKJAaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM Mpo¢ecCHOHaIbHON
JEATEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHUECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHUHA, YMEHHIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTALlUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOoBEYECKOU
JEATEIbHOCTH, JTAlloOB €€ pa3sBUTHA U 3HAYUMOCTHU JUIsl Pa3BUTUS LUBWIN3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHHMe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpECax CBOETO
3I0pOBbs,  BEIEHUs  37J0poBOro oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
paBa Ha OMIMOKY U TAKOT'O K€ IpaBa APYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAallMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3aiad
B 00JIACTM COXPaHHOCTH OKpY)KaIOWIEH Ccpelpl, IUIAaHUPOBAHUS IOCTYIKOB H
OLICHKM WX BO3MOKHBIX TMOCJEICTBUN MJII OKPYKAIOMIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTeH WX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMyIupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMble pEIICHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBblerornueckueaeicTBUs:

e BBUBJISATh U XaPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpPENCICHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTH U NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE W OTPUIIATEIbHBIC, C€IUHWUYHBIC, YAaCTHBIC W O0OIIHe,
YCJIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npemjiaraTb  KpUTEpUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUNH;

JieaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh J10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAlUI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOHMpaTh CMOco0 pemieHus y4eOHOM 3a7aur (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUICHMs, BBIOMpaTh HaMbOoNee MOAXOAAINMNA C Y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

BaszoBrbiencciienoBarebCcKHeeiCTBHA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MIO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAaMOCTOATEIBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIH
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHE MO  YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHUS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BAaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh MU HM30BITOYHOCTh HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl pELICHHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATH WU HMHTEPIPETUPOBATH
MH(POPMAILIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUs HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMH, HHOM Trpadukod U uX
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIEYHUBEpPCAJIbHbIeyYeOHbleeliCTBUS:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHusl, COMOCTaBISATH CBOM CYXICHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaJIOTa, OOHAPYKUBATh PAa3INYUEe M CXOJACTBO MO3UIUH, B
KOPPEKTHOH Popme PopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEICTaBISITh  pPE3yNbTaThl  pENICHWs  3ajJadd,  JKCICPUMEHTa,
UCCIICJIOBaHMSI,  IMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay/IMTOPHUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH WU
WHANBUAYAIbHON pa0OThl TpU pPEIICHUH YYEOHBIX MaTeMaTHYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, IUIAHUPOBATh OPraHU3aILUIO
COBMECTHON pabOThI, pacmupencyisaTh BUIbI padOT, JIOTOBapHUBATHCH,
00CYXKJIaTh TIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax padboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHMs 3aJaud (MU €ro
4acTb), BbIOMpaTh CHOCOO pEUIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, SMOIUOHAJIbHbINNHTE/JIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOH 3aa4u;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON WEIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 kjacce OOy4aroIIMHCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M MHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PalMOHAIBHBIMU YUCJIAMM.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAXKEHUH, NPUMEHSTh pa3HOOOpa3HbIE
Croco0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasTh YKcCIIa.

BpInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATyPaJbHBIMU
IIOKa3aTeJIsIMU.

[IpuMeHATh  NPU3HAKKM  JACIUMOCTH,  PA3JIOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NpakTHKO-OPUEHTUPOBAHHBIC 33Ja4H, CBSA3AHHBICE C OTHOILLECHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33/a4 ¢ Y4ETOM OIPAaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B IIpoliecce OCBOEHUS yUeOHOIo MaTepuaa.

Haxomuth 3HaueHHs OyKBEHHBIX BBIPQKCHHMH TMPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHNEM IIOJOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOYICHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIUM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXHWTENs, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3jIMYHBIX 3aja4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTeIsiMUA IS
IpeoOpa30BaHUs BIPAKECHUII.



YpaBHeHMs U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIbBHOMY eMy. IIpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpadpuyeckre METOIbI IPU PEIICHUH JIMHEHUHBIX YpaBHEHUHN U UX
CHCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JMHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, HPUBOAUTH MPUMEPHI PEIICHUSA
YpaBHEHHUSL.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUN 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN PE3YJIbTAT.

DyHKIUU

N306paxkath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku JTUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIBIO (YHKIMA HK3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTD, BpEMs, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHaliu3a WH)OpMmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOYYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HadajgbHbBIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHUS U BBIUMCICHHUM, N300paxkaTh ACHCTBUTEIbHBIC
YHUCJla TOYKaMHA Ha KOOPJAMHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3amucu OONBIIUX M MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobelt u creneHeit uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKA3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTEIEHH C LIEJIBIM MOKa3aTeJIeM.

BrIMmomHATE TOXKIIECTBEHHBIC MPEOOpPA30BaHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs] pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON NPAKTUKHU.

YpaBHeHMS U HEPaBEHCTBA

Pemiars nuHEHbIE, KBaIpaTHbIE YPAaBHEHUSI U pallMOHAIbHBIE YpPaBHEHMS,
CBOJISLLIMECS K HUM, CUCTEMBI IByX YPAaBHEHH C IBYyMS IIEPEMEHHBIMHU.

[IpoBOAUTHL MPOCTEUIINE UCCIICNOBAHUA YPABHEHUN U CUCTEM ypPaBHCHHWH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux NpencTaBieHn (YCTaHaBIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUSA YPABHEHUS WA CHUCTEMBl YpaBHEHHIA,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN PE3yibTarT.

[IpuMeHsATh CBOWCTBA YKCJIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OICHKH,
peluaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BATh (DYHKITMOHAIBLHBIE TIOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTapHBIX (PYHKINN BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byHkIuu 1o e€ rpaduky.

K koHiy oOyueHus B 9 kiacce oOydYarOHIMICS MOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucnaa v BBIYMCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAIIBHBIE U UPPALMOHAIIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE U IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHHUS C
VppalMOHaIbHBIMU YUCIAMU.



HaxomuTe 3HauyeHus creneHed C LENBIMM  IOKa3aTeIsiIMA M KOPHEH,
BBIYMCIIATH 3HAYEHUS YMCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEWCTBUTENBHBIE YHUCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemare snMHENHBIE W KBagpaTHbIE YPAaBHEHWS, YPABHEHMs, CBOIALIMECS K
HUM, NIPOCTENIINE TPOOHO-pAIMOHATIbHBIE YPABHEHHUS.

Pemate cucremsl IBYyX JIMHEWHBIX YpaBHEHUN C JBYMs IIEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHHMI, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIICTCS JINHECHHBIM.

Pemartp TeKkcTOBBIE 3ajaud  anreOpandeckuM CIOCOOOM €  MOMOIIBIO
COCTaBJICHMs YPABHEHUS WIIA CUCTEMBI IByX YPABHEHUH C IBYyMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHUIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJIE C IPUMEHEHHUEM IpaUuEeCKUX NPECTABICHUN (YyCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YpPABHEHUMN PELICHUs, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemars nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHre HEPAaBEHCTB HA YUCJIOBOM IPSAMOM, 3alIMCHIBATh PEIICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPaBEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaTb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcrionb30BaTh HEPABEHCTBA IIPU PELICHNUN Pa3JINYHbIX 3a1a4.

DyHKIMHA

PacnioznaBath (yHKUIMM H3y4eHHBIX BHJOB. Iloka3piBaTh CXeMaTH4ECKH

pacrojoXeHnue Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB (PYHKIMM BUOA: ¥ = kx,
=kx+b y=kixy=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHIA.

CtpouTh U HM300pakaTh CXEMATHUYECKU TpaPUKU KBaJAPATUUHBIX (PYHKIIHIA,
OINMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI 10 UX rpadukam.

PacriozHaBath KkBajpaTHUHYIO (QYHKLHIO O (popMmysie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacniozHaBaTh apu(MeTnyecKkyr0o U TE€OMETPUUYECKYI0 IIPOTPECCHM  IIpH
Pa3HbIX CIIOCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJIB30BAHMEM (POpPMYyJT N-ro  4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJIECHOB.

N300paxaTh WIEHBl MOCIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIILHOCTIMHU, B TOM
YHUCIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIB30BAHUEM KaJIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecrBouyacos JJIeKTPOHHbIE
HaumeHoBaHuepas3aeioB U
Ne i/m Kontpoabusie IIpakruueckue  (uudposbie)
TEMIIPOrpaMMbI Bcero
padoTshI padoThI o0pa3oBaTebHbIEPECYPCHI
1 Yucna u BelUKCIIeHUs. PaliuoHaibHbBIE 25 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJIrCOpaHeckHe BhIpaxKeHi 27 ! https://m.edsoo.ru/7f415b90
Bbubnmuoreka [JOK
3 ¥ PABHCHHUS 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
4 Koopwmate u rpamku. Cymiciun 24 ! https://m.edso0.ru/7f415b90
Bbubnmuoreka [JOK
> TosTopenue u 060dmenne 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOI'PAMME




8 KJIACC

KoumnuecrBouyacos JJIeKTPOHHbIE
Ne n/m Haumenosatepaseion 1 Kourpoasusie Ilpakruueckue (mupposbie)
TEMTIPOTPANMET Beero padoTsI padoThbI o0pa3oBaTebHbBIEPECYPCHI
bubmmoreka [JOK
1 Uwucna u Beruncienus. KBajgpatHeie KOpHU 15 hitps://m.c dsogru 7641 7af8
) Uucna u Beruncienus. CTeneHsp ¢ 1eJIbIM 7 bubmuorexa [JOK
moKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubanorexa [HOK
KBanpaTHbIATpEXWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHHUsI. 15 | bubmmoreka [JOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubanorexa [HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus 1 HepaBeHCTBA. CUCTEMBI 13 bubanorexa [HOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubanorexa [HOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBA 12 1 hitps://m.c dsogm 76417af8
8 OyHk1MU. OCHOBHBIE TOHATHS 5 ngg;;fg;gﬁ% 417218
9 Oyukimn. YncaoBble)yHKITUI 9 ngg;;fg;grouﬁ 417218
10 [ToBTOpeHME U 06001IIEHNE 6 1 fgfg;;?:;;gg}i £417af8
OBILIEE KOJIMYECTBO YACOB I1O0 102 5 0
[MPOT'PAMME




9 KJIACC

KoimnuecTBoyacos JJIeKTPOHHbIE
Ne HaumeHoBaHuepasieioB u
Koutpoabunie Ipakruueckue (mupposbie)
n/n TeMIIPOrpaMMbl Bceero
padoTsI padoThI o0pa3oBaTebHbIEPECYPCHI
1 Yucna u BeuncieHus. JlelicTBUTEIbHBIE 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubanorexa [HOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 ] bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7£419d08
Bbu6nmuoreka [JOK
> Pynxuun 16 ! https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 YucnoBblenocae10BaTeIbHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
. [ToBTOpenme, 0600IIEHNE, 18 | Bbu6nuoreka [JOK
cCUCTEMaTHU3allusI3HaHU I https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremartuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.
Tenskockoro C.A., AkinonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Maremarnka. Anredpa: 8-it kjacc: 6a30BbIi YPOBEHB: YUEOHUK, 8 Ki1acc/
MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pe.
Tenskockoro C.A., AkinonepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocseienue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIl ypOBEHb: yUeOHHK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pe.
TensxoBckoro C.A., AkimoHepHoe o0miecTBo «M3aaTenbcTBoO
«IIpocemienue»

» AnreGpa, 9 knacc/ Mepansk A.I'., Tlomonckuit B.B., Skup M.C.; nox
penakimueit [Togonsckoro B.E., O6mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii nentp « BEHTAHA-I'PA®y;
AxmmonepHoe obmiectBo «M3agatenberBo «IIpocBemenney

» Anre6pa, 8 kiacc/ Mepsinsak A.T'., [lononckuit B.b., SAxkup M.C.; nox
penakiueit [Togonasckoro B.E., O0miecTBo ¢ orpaHHueHHOM
OoTBETCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PADy;

AxknnonepHoe obmectBo «M3aarensctBo «IIpocBeienne»



METOANYECKUE MATEPHUAJIBI IUISA YUUTEJIA

Marematuka. Anredpa : 7—9-e kitacchl : 6a30BbIi YPOBEHB : METOUIECKOE
nocobue K mpeAMeTHON TuHuN yueOHuKoB 1o anreope 0. H. MakapsiueBa, H.
I'. Munmrok, K. U. HemkoBa u ap./ 2 e uzna., crep. — Mocksa : [IpocBerienue,
2023.

Meroanueckue pekoMmernanuu. 7-9 kimaccol (k yaeoHuky Maxkapwraea 1O. H.
uzap.) Astopsl: Makapsrues FO.H., Munatok H.I'., Hemkos K.W. u np./ Tlox
pen. Temsikockoro C.A.

Anrebpa. Metoauueckoe nocooue 7-9. Kpaiinera U.B.

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://lesson.edu.ru/02.2/07

https://resh.edu.ru/

https://skysmart.ru

https://www.yaklass.ru
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