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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: oHa 0OecreurnBaeT U3y4eHHE APYTUX JAUCUUILIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK MU TYMAaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOO0XOIUMO Jif
POJIOJKEHUs 00pa30BaHus U B MOBCEAHEBHOM >ku3HU. Pa3zButue y oOyuarommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpanvecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTEMaTUYECKOM HAYKOW SIBJICHUH U MPOLECCOB
B MpUPOJE W OOINECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHHUS, HEOOXOIMMBIX I afaNnTalld B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpnl obOecreurMBaeT pa3BUTHE YMEHHsS HaOII0/aTh,
CpaBHMBaTh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxKAcHUA. OCBOCHHE Kypca areOphl 00ecIeunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHM HCIOJB3YIOT JACAYKTUBHBIE W
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpPETH3aINio, abcTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1esTeTbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B crpykType mporpammbl y4eOHOro kKypca «Anredpa» sk OCHOBHOTO
o0mrero oOpa3oBaHHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKHE
JuHUU: «Yucnaa u BeIUUCIECHUD», K ANTeOpandecKue BBIPAKCHUSNY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxmas U3 3THX colepiKaTelbHO-METOIUUYECKIX
JVHUHA pa3BUBAETCs HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS €
IpyrUMH €ro JuHUsIMH. B Xole wu3ydeHus ydeOHOro Kypca OOydaromumcs
IPUXOJIUTCS JIOTHYECKH PacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro oOpa3oBaHus U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOU OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Copnepxanve nuMHUM «Yuclia W BBIYMCICHUSD CIYKUT OCHOBOM IS
JaIbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHUs
CBS3aHO C PAIMOHAIBLHBIMH W HPPAIMOHAIBLHBIMU YHUCIaMH, (OPMHUPOBAHHUEM
NPEACTABICHUN O JCHCTBUTEIBHOM YHCIIEC. 3aBEpPUICHWE OCBOCHHS YMCIIOBOU
JIMHUY OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOOXOJUMOTO JUIsl PEIICHUs 3aJad MaTEeMaTUKH,



CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOIO 0011ero o00pa3oBaHusl y4eOHBIM MaTepual TIpPYNIHUPYETCS BOKPYT
paLMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHKU Kak
A3bIKa JUISI TIOCTPOCHUS MaTeMAaTUYECKUX MOJENEH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKxKe
JaJbHENIIEe pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, /I OCBOCHHS Kypca HWH(MOPMATUKH, M OBJaJICHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENH
JUISL OTIMCAHUS M UCCIIEJOBaHMs Pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPHUPOJIE
u obmectBe. M3yueHune marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJINYECKUE, TpaUuecKue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MPEICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTHU [TUBUJIN3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«AnreOpa», KOTOpBIA BKIIIOYAET CIIEAYIOIIUE OCHOBHBIE pa3Jelbl COJEPIKAHUS:
«YUucna W BBIUKCICHUS», «AnreOpayeckue BBIPAKEHUSN», «YPaBHEHHUA U
HEPAaBEHCTBA», « DYHKIIMW.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kinacce — 102 ygaca (3 yaca B Heaenro), B 9
kiacce — 102 ygaca (3 yaca B HeJIelI0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucna v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroid. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpAJOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBUS €
palMOHAIIBHBIMYM YuCiamMu. Pemienue 3agad u3 peanbHOM MPAaKTHUKA HA 4acTH, HA
JpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHne, MpeoOpa3oBaHUe
BBIPOKECHHUI HA OCHOBE OIPEAENICHNUs, 3anch 00abImuX uncel. [IporeHTsl, 3anuch
MIPOIICHTOB B BHUjE JpoOU U ApoOH B BHJIEC MPOICHTOB. Tpy OCHOBHBIC 3a/1aud Ha
MPOIIEHTHI, PEIICHHUE 33]]a4 U3 PeaJbHON MPAKTUKH.

[IpumMeHeHUEe TPU3HAKOB JCIMMOCTH, pa3J0KEHHE Ha MHOXHUTENIH
HaTypaJbHBIX YUCEIL.

PeanmbHble  3aBHUCMMOCTH, B TOM  4YHCle TpsiMas W oOpaTHas
MPONOPLUOHAIBHOCTH.

AnreOpanveckue BbIPAKeHUS

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3HA4YEHUs NepeMEHHBIX. [IpeacTaBneHne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmyibl. Beraucnenus o gopmynam. IIpeoOpasoBanrue OyKBEHHBIX BBIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, TIPABIIIA PACKPBITHS CKOOOK M MPUBEICHUS MOAOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Opnouwnensl U MHOTOUWIEHBI. CteneHb MHOrowieHa. CroxKeHue, BbIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHS: KBaApar
CyMMBl W KBajpaT pa3zHocTu. Dopmylia pa3sHOCTH KBaApaToB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHHUM.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO
YPaBHEHMS, pELICHHE JIMHEWMHBIX ypaBHEHHU. COCTaBJIEHHE YpPaBHEHUH IIO
YCJIOBHIO 3aJjauu. PenieHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHHUIA.

JIuneliHoe ypaBHEHHUE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs INEPEMEHHBIMH. PenieHue cucreM ypaBHEHHU
CrIocoOOM TOACTaHOBKU. [IpuMepbl pemieHuss TEKCTOBBIX 3a/lad C IMOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU
Koopaunara Touku Ha npssMou. Uucnossle npoMexXyTKU. PaccTosiHne Mexay
JBYMS TOUKaMU KOOPJAMHATHOMN MPSMOM.



[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opAuHaTa
TOYKHU Ha KOOpJAUHATHOM 11ockocTh. [IpumMepsl rpadukoB, 3ajaHHBIX (pOopMyTIaMu.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuun. [paduk
dbyukiuu. CroiictBa dhyukiui. Jlunelinas pyukius, e€ rpaduk. ['pabux GyHkimm
y = [x|. 'paduueckoe pernieHne TUHEHHBIX ypaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucna v BBIYMCICHUA

KBanmpatueiii kopeHp u3 uucia. [lonHstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIKEHUST HppalMOHANbHBIX yrces. CBolicTBa apu(METHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHACIA.

AJiredpanyeckue BbIpaKeHUs

KBagpaTHbiii  TpE€XuieH, pas3ioKEHHE KBAJAPATHOIO  TpEXWiIeHa Ha
MHOHUTEIIN.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanveckod Aapoowu.
CnoxxeHue, BbIYMTAaHHE, YMHOXXEHHE, JeJIeHHEe aireOpanvyeckux JpoOeu.
PanronanbHbie BhIpaXKEHUS U UX IPE0OpPa3OBAHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpeAesieHHs] W MHOXKECTBO 3HAaYeHUU
dbynkiuu. CiocoOsl 3a1aHust GyHKIIU.

I'paduk dynkuuu. UYrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumeps
rpadukoB QPyHKIMIA, OTpaXKAIOIINX peaTbHbIE MPOIECCHI.

OyHKIMM, ONUCHIBAIOIINE TPAMYI0O M OOpaTHYI0 MPONOPLUOHAIBHBIC
3aBHCUMOCTH, HX rpaduku. PyHkuun y = x°, y = x5, y = \x, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BLIYUCJICHUSA
PanmonanpHbie unciia, UPpallMOHAIBHBIC YHCIIA, KOHEYHbIE M OCCKOHEYHBIC
JeCATUYHBIC APOOH. MHOXECTBO JIEUCTBUTEIBLHBIX YHCEII, ICUCTBUTEIbHBIC YUCIIA



KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOMN MPSIMOMN.

CpaBHEHME JIEHCTBUTENBHBIX 4YHMCEN, apu(MeTuyecKkue JeUCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIAMH.

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

[TpuOnam>x€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMS U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxBagparHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune apoOHO-palMOHaIbHBIX ypaBHEHMH. PelieHue TEKCTOBBIX 3azady
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEepeMEHHBIMU U €ro rpaduk. PemieHue cuctem nByx
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPABHECHUMU,
OJIHO W3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIPETALNsl CHCTEMBl YPABHEHUU C IBYMS IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEepHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. IlapaOosa, koopanHaThI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUH NapadoJIbL.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHHU

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEAOBATEIIBHOCTH
peKkyppeHTHOU popMyoit u hopMyJiol 1-ro WiIeHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Qopmynbl n-ro djieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBBIX 71 YUJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKONH W TEOMETPUUYECKOW MpPOTpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JInuHoCTHBIE Ppe3yJibTaThl OCBOEHHUS IMpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKkTepusyroTCs:

1) naTrpuoTHYeCcKOe BOCIMTAHME:

NPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [I€HHOCTHBIM OTHOIIEHWEM K JIOCTIKEHUSIM  POCCUHCKHUX
MAaTEMATHKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JTOCTIKCHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpaKAaHWHA M PeaTN3allii €ro
mpaB, TPEICTABICHHEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBICHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAKTUYECKHM IPUMEHEHUEM JIOCTHIKEHH HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IESTEIbHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTME€ B PEUICHUWHM MPAKTHYECKUX 3a]ady
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJIS YCHENIHONW Mpo¢eCcCHOHATbHON
JEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIWBUIYATHbHOU TPACKTOPUH 00pa30BaHMsI M )KU3HECHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHYECKOMY  BOCHIPHUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3aJad, PEHICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHEHTAlMed B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAayYHBIX
MPEAICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oO1recTBa, MOHMMAaHUEM MATEMaTHYEeCKOW HayKu Kak cdepbl 4YeloBeYeCKOon
JEATEIIBHOCTH, JTAlOB €€ PAa3BUTHS WM 3HAYMMOCTH JJISI PA3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MATEMATUYECKOW KYJIbTYpOHW KaK CpPECTBOM
MO3HAHUS MHpPA, OBIAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCJIEI0BATEIbCKON
NEATEIIbHOCTH,

6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOIO 0JIArOMOJyYns:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
30pPOBbSl, BEACHUS  3J0pOBOTO  o0Opa3a KU3HM (3M0pOBOE  MHUTaHHUE,
cOaIaHCUpPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusuyeckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

OpHUEHTAIME HA TPUMEHEHUE MAaTeMaTUUECKUX 3HAHUM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl cpeabl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [JIs OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
I100aTbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U ITyTeH UX PeIICHHUS;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO NESATEIBHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA Yy APYTHX JIOJEH, MpUOOpeTaTh B COBMECTHOW JESATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKM U KOMIICTEHIIUH U3 OIIbITA IPYTUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pelIeHUs W JeWUCTBUSA, (OPMYJIUpPOBATH U OIEHUBATh PUCKU U
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABIITH U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU MAaTEMATUYECKUAX
OOBEKTOB, MOHSATUHN, OTHOIICHUN MEXIy IMOHATUAMHU, (HOPMYIUPOBATH
ONPENEIICHUS]  NOHATWUM, YCTAaHABJIMBATh CYIIECTBEHHBIM  IIPU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUU
IIPOBOJMMOTIO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  IPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpIAUTENIbHbIE W OTPULIATEIbHBIC, €AUHMYHBIE, YacTHblE M OOIIHE,
YCIIOBHBIE;

e BBUIBIKITH  MAaTEMaTU4YECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
OpoTUBOpeurss B (akTax, AAHHBIX, HAOMIOACHMSIX M YTBEPXKICHUSX,
npearatb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

e JI€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JAEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh 0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAllMI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;



BbIOMpaTh CMOco0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BAapUaHTOB peIICHUs, BbIOMpAaTh Hamboee MOAXONAMUNA ¢ Yy4EToM
CaMOCTOSTEJIbHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIFHO YCTaHABJIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, ApIYMEHTHPOBAThH CBOIO ITO3HIIHIO, MHEHUE;

NPOBOJHUTH [0 CaMOCTOSITEIIPHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAaHWUE 1O  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEIEHHOTO HAOIOICHUsS, UCCIECIOBAHM, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIlECca, a TaKXKE BBIJIBUTATH
MPEJIOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMALUU, AaHHBIX,
HEOOXOIMMBIX JUISl peLLICHUs 3a/1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM IpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUsS HHPOpPMALMM U WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM rpadukod U uX
KOMOHMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITI0KEHHBIM
yUuTeNeM UM cpopMyITuPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIPUHUMATh U (QOPMYIHPOBAaTH CYXICHHS B COOTBETCTBUU C
YCJIOBUSMHU U LIETSIMH OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U NHUCHhMEHHBIX TEKCTaX, JaBaThb MOSCHEHHS IO
X0y pelIeHus 3a7auu, KOMMEHTUPOBATh MOJTYUYECHHBINH Pe3yibTaT;

B X07i€ 00CYKJeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pellIeHusl, COMOCTABISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHayiora, oOHapy»XUBaTh Pa3IMYUe M CXOJACTBO MO3UIMI, B
KOPPEKTHOM popme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIEPUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUJICHHS ¢ YYETOM 3a/1a4 MPE3CHTAUN U OCOOCHHOCTEH ayAUTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIeCTBAa  KOMAaHTHOW U
UHIMBUIYaIbHOM paboThl NpU pelIeHWH Y4eOHBIX MaTeMaTHYeCKUX
3ajay;



e TPUHUMATH II€TTh COBMECTHOM NESITEILHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM pabOTHI, pacmpenensTh BUAB pabOT, IOTOBapUBAThCH,
00CYXKJIaTh TIPOIIECC U Pe3ybTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

e yYacTBOBaTh B TpynmoBbIXx ¢dopMax paboTel (00CyXJIeHHs, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTUE), BBITIOJHATH CBOK 4YacTb
paboThI U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU YICHAMU KOMaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OOMIUN MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcCTBUS
Camoopranusanus:

e CaMOCTOSITEJIPHO COCTaBIIATH IUJIAH, aJTOPUTM PEIICHUS 3aJaud (WA €T0
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

e BIAQAETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJSI Ipolecca M|
pe3ylbTaTa penieHusl MaTeMaTHIeCKON 3a/1auw;

e TPENBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh MPH PEIICHUH
3a/la4i, BHOCHTH KOPPEKTHUBHI B JESITEILHOCTH Ha OCHOBE HOBBIX
00CTOSATEIHCTB, HAWACHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IEIH
U YCJIOBHSIM, OOBSCHSTh MPUUUHBI JOCTIKCHUS WU HEIOCTYDKCHUS IEITH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 7 KJjacce OOyYarONIUICS TMONYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbinonHsTh, codyeTas YCTHbIE M MNHUChbMEHHbIE NPUEMBI, apuMeTHUEeCcKue
JNEUCTBUS C PAallMOHAJIbHBIMU YUCJIAMU.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpPIKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuTh OoT 0AHON (HOPMBI 3aMUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHHBATh U YIOPSIOYMBATH PALIMOHABHBIE YHACIA.

OKpyrasTh yKcIa.

BrInoHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHHI. BBINONHATH JEHCTBUS CO CTENEHSAMHU C HATypalbHBIMU
MOKA3aTEIISIMH.



[IpumMeHATh  NpPU3HAKK  JCIMMOCTH, PpAa3JOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOLLICHHEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEIUYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUHN, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnreOpanveckue BbIPaKeHUs

Hcnonp3oBaTh anredpanyecKyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaa.

Haxonute 3HaueHus: OyKBEHHBIX BBIPQKCHHMI TMPHU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEJIOr0  BBIPAXKEHHS B MHOTOWIEH
IpUBEIEHNEM TOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BpINoOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBajipaTa pa3HOCTH.

OcCyIIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHTENIU C IOMOULIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEJS, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (HOpPMyJ COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUSI Pa3IUYHbIX 3a/1a4
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TOKa3aTelsiMUA IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepATs, siBaseTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[TonOupaTe npuMepbl Map YUCEN, SBISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpadUMKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN PE3yJIbTaT.

DyHKIUU

N300pakath HA KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOLINE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.



OTMeuaTh B KOOPJMHATHOW IJIOCKOCTU TOYKU IO 3aJ]aHHBIM KOOpJUHATAM,
CTpOUTH Tpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk PyHKINH Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsI, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WH)OpMauw,
W3BJICKATh U MHTEPIPETUPOBATH HH(MOPMAIHIO U3 TPadUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0OydYaromuiics TMONMYYUT CIICTYIONTHE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaldbHbIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIbHBIX
YUCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300pakaTh JACHUCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpyuMeHATh TMOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHUs BHIPAKCHUH, COAEPIKAIINX CTETICHH C IIEJIBIM MOKa3aTeJIeM.

BBIMOMHATE TOXIECTBEHHBIC MPEOOpa30OBaHUS PAIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM 1JIs1 pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJISAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHI C IBYMS IIEPEMEHHBIMM.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpecTaBieHni (YyCTaHaBIUBAaTh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauts OT cioBecHOU (OPMYIUPOBKH 3amadu kK e€ anrebpandeckoi
MOJIEIM C IIOMONIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBI YpaBHEHHUI,
MHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJYYEHHBIN PE3ybTaT.

[IpyuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLECHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpa@uyuecKkyo WUTIOCTPALMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.



DOyHKIUU

[ToHumaTh W KCMONB30BATh (PYHKI[MOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeessaTh CBOMCTBA (DYHKIIUH 110 €€ TpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKIMNA BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 kjacce 0OydYaronmuiics TMONMYYUT CIICTYIONTHE
peIMEeTHbIEC PEe3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATh U YHOPSAIOYUBATH PallMOHAIIbHBIE U UPPALIMOHATIbHBIC YHCIIA.

BoimonusaTe apudmernueckue JEHCTBUS C PALMOHAIBHBIMH YHCIAMHU,
codeTras YCTHBIE H TIUCBMCHHBIC TPUEMBI, BBIMIOJHITH BBIYUCICHHUS C
UppalMOHATBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHs] CTENEeHeW C 1edbIMU TOKa3aTels MU U KOpHEH,
BBIYHCIIATH 3HAUEHUS YUCIIOBBIX BHIPAKEHHI.

OkpyrasiTh JEWCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYHCIICHU, OIIEHKY YUCIIOBBIX BHIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHeiliHbIE U KBaJpaTHbIE YPAaBHEHMS, YpPaBHEHUs, CBOISIIMECS K
HUM, NIPOCTENIINE TPOOHO-pAlIMOHATIBHBIE YPABHEHHUS.

Pemare cucrembl AByX JIMHEMHBIX YPaBHEHHW C IBYMs NEPEMEHHBIMU M
CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJTHO YPABHEHHE HE SBISCTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3alaud  anreOpandecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHHs YPABHEHHMsI UJTM CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMa YpaBHEHUN pELIEHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpAaBEHCTBAa, KBAaJpaTHBIE HEPABEHCTBA, M300pa’kaThb
pelIeHrue HEPABEHCTB HA YHUCIIOBOW MPSMOM, 3alUChIBATh PEHICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemate  cuctemMbl  JTUHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB HA YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHNUH PA3IUYHBIX 33]a4.

DOyHKIUU

Pacno3naBate (yHKIMH W3Yy4eHHBIX BHIOB. lloka3piBaTh CXeMaTHYECKH
pacrojoXeHne Ha KOOPAMHATHOM IMIOCKOCTH rpaukoB QpyHKUMN Buaa: y = kx, y
=kx+b y=kiy=ax’+bx+c¢ y=xy=1x y=|x|, B 3aBECHMOCTH OT
3HaYeHUN KO3(PPULIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U n300pakarb CXxeMaTU4YeCKH rpaduKu KBaJApPAaTUYHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUN MO UX IpaduKam.



Pacno3naBate kBagpatuuHyo (QyHKIHIO IO (GOpMYIie, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIIUNA U3 peanbHOM XKU3HU, PUZUKH, TCOMETPUH.

YucsioBbIE MOC/I€10BATEILHOCTH U MPOrPeccun

Pacno3naBate apuMeTHUYECKYI0 M TEOMETPUYECKYI0 MPOrPECCUU IPHU
pa3HBIX CIOoco0ax 3aaHusl.

BeIMosHATE  BBIUMCICHHS C  HCMOJb30BaHHEM (GopMyna n-ro ujieHa
apupMETHIYECKON U TEOMETPUIECKON MPOTPECCU, CYMMBI IEPBBIX N WICHOB.

N300pakath YJ€HBI TMOCIENOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
TIJIOCKOCTH.

Pemath 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YUCJIC 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIH30BAHUEM KaJIBKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauuecTBo 4acoB
Ne n/m HaumeHoBaHue pa3iesioB U TeM Kontpobupe  TpakTieckne JyeKTpOHHBbIe (LM pPOBbLIE)
B orpa oOpa3oBarte e pecypc
NMPOrpamMMbl Bcero paGoTHI paGoTHI pa3oBaTejibHbIE PeCypPChl
1 Yucia ¥ BEIYKCIIEHUS. 15 1 Bbu6nuoreka [JOK
PanmonanbHble yucia https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
2 YpaBHCHIS 1 HCPABEHCTBA 14 I https://m.edsoo.ru/7{415b90
bu6mmorexa [IOK
3 Koopmunatst u rpaguicu. dynkim 21 ! https://m.edsoo.ru/7f415b90
4 CTeneHb ¢ HaTypanbHbIM 11 1 https://lib.myschool.edu.ru/content/14234
MoKa3aTejieM
bu6mmoreka [IOK
5 AnrebpanuecKue BHIPAKCHUS 25 1 hitps://m.edsoo.rw/7f415590
6 JIHCHHEIC yDABHCHNUA C ABYMS 11 1 https://lib.myschool.e
MIEPEMEHHBIMU U UX CUCTEMBI
bu6mmorexa [IOK
7 Iosropenne u o6obmerme > I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://lib.myschool.edu.ru/content/14234
https://m.edsoo.ru/7f415b90
https://lib.myschool.e/
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m HpOrPAMMEL Beero K0611Tp0.111>nble HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecype
but6mmoreka [IOK
1 UYucna u Berurcienus. KBagparueie KOpHU 15 https://m.edsoo.r/7f417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eIbIM 7 bubnuoreka [JOK
[10Ka3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUS. 5 1 bubmmoreka [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 bu6muorexa [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7417af8
bubmunoreka LIOK
8 DyHKIMH. OCHOBHEIE HOHATHS 3 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? PyHKUMK. HHCIOBEIC (YHKINH ? https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
10 Hosroperue 1 06obmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0



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

9 KVIACC

KoanuectBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATEbLHBIE
padoTsI padoThI pecypesl
1 Uucna u BeruucieHus. JleiicTBUTENbHbIE 9 bubmuorexa [JOK
qucia https://m.eds00.ru/7f419d08
) YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubanorexa HOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.cdsoo.ru/7419d08
bu6mmoreka [IOK
> DynKN 16 1 https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [JOK
6 YucnoBble MOCIEI0BATEILHOCTH 15 1 https./m.cdsoo.r/7419d08
7 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 18 1 Bbu6nuoreka [JOK
3HAHU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

» AnreOpa, 8 kmace/ Mep3msik A.T'., [Tononckuit B.b., SAxkup M.C.; noxg
penakiueit [Togonsckoro B.E., Ob6miecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii nentp « BEHTAHA-I'PA®Dy;
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» AnreGpa, 9 knacc/ Mepansak A.I'., Tlomonckuit B.b., Sxkup M.C.; nox
penakmueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narensckuii nuentp « BEHTAHA-I'PA®Dy;
AxmmonepHoe obmectBo «M3aatenberBo «lIpocBemenney

» Maremaruka. Anredpa: 7-it kjacc: 6a30BbIi YPOBEHB: YUeOHUK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
Tenskockoro C.A., AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemienue»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEHB: YUeOHHK, 8 Kiacc/
MakapsrueB FO.H., Munatok H.I'., Hemiko K.W. u npyrue; noa pe.
Tenskockoro C.A., AkinonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocseuieHue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIl ypOBEHb: yUeOHUK, 9 Kiacc/
MakapsrueB FO.H., Munatok H.I'., Hemiko K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkinonepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocsemnienue»

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

Marematuka. Anrebpa : 7—9-e kitacchl : 6a30BbIi YPOBEHB : METOUYECKOE
nocobue K

M34 npenmeTHoii muHMK yueOHUKOB 1o anredpe FO. H. Makaperuea, H. T'.
Munmiok, K. Y. HemkoBa u np./ —

2e u3n., ctep. — Mocksa : [Ipocsemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bubmuoreka IIOK

https://lesson.edu.ru

https://www.yaklass.ru
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