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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECIEUNBAET U3YUCHHE APYTUX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAMMO JUIs
NPOIOJDKEHUS 00pa30BaHMsI M B IOBCEIHEBHOM kxu3HU. Pa3Butne y oOydaromuxcs
HAYYHBIX TPEACTABICHHA O NPOMCXOXKIACHUU H CYINIHOCTH airedpandecKux
abcTpakiuii, cnocobe OTpakeHNs MaTeMaTUIECKOM HAYKOMN SIBIICHUHN U MPOILIECCOB
B IpPHUpOJIe U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KauecCTB MBIIIJICHUS, HEOOXOIUMBIX Ui a/IalTallid B COBPEMEHHOM LU(POBOM
oOmiectBe. M3ydenune anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI,
dopmynupoBath yrBepxkaeHus. OcBoeHHE Kypca areOpbl 00ecieunBaeT pa3BuTHE
JOTHYECKOTO MBIIUICHUS! OOYYaIONIMXCS: OHU HCIONB3YIOT JEAYKTUBHBIE H
UHAYKTUBHBIE pacCyXJeHus, 00001eHNe 1 KOHKPEeTU3alHio, abcTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeanonaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSATEJIBHOM  JIeSITETbHOCTH  OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a1a4 SBJsSeTCs peaau3arenl AeaTeIbHOCTHOTO MPUHLIKIIA 00YYEHHSI.

B ctpykrype nporpammer yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMUMAIOT COACPIKATEITHHO-METOIUYCCKAE JTNHHH:
«Yucna W BBIYUCICHUS», «ANreOpanyecKkue BBIPAKEHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkumm». Kaxknas W3 3TUX COAep)KaTelbHO-METOJUYECKUX
JVHUN pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET U3YyUSHHS Kypca, B3aUMOACHUCTBYS C
JIPYTUMU €ro JIMHUSMH. B Xoze wu3ydeHuss y4eOHOro Kypca OOyYaromumcst
NPUXOAUTCS JIOTHYECKU PACCYXkIaTh, MCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSA3M € 3TUM B mporpammy y4deOHOTro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TMPEACTABICHHbIE BO BCEX OCHOBHBIX pazfenax
MaTEMaTU4YECKOro 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHHBEPCAIBHOIO  MaTeMaTWdeckoro s3bika. CoaepiKaTelnbHOW |
CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AunreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne mnuHUM «Yucia W BBIYUCICHHS» CIYXKHT OCHOBOW IS
JTATBHEHIIEr0 M3YYCHUST MATEMaTHKH, CIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BATHCS ATOPHUTMAMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl TOBCEAHEBHOI
KHU3HHU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAUOHAIBHBIMU YHCIaMH, (OPMUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIBLHOM YHKCIie. 3aBEPILICHUE OCBOCHUS YUCIOBOM TMHUN
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCA
MaTEMaTUYEeCKOro armmnapara, HeoOXOAUMOTro Uil PElICHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusl y4yeOHBIH MaTepual TPYNIHUPYETCs] BOKPYT pallMOHAIBHBIX
BbIpaKeHMd. AnreOpa JEMOHCTpUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsi IMPOLIECCOB M  SIBJICHUMN
peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
nHOOpPMATUKNA, ¥  OBJIAJCHUEC HABbIKAMHU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeoOpa3zoBanue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIHMOHATBHO-TPA(UUIECKON JIMHUU HALIETICHO Ha MOJIy4YeHHE
oOy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOHW MOJenu
JUIS OTIMCAHUS ¥ UCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MATEeMaTHUKUA —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
MIPEICTABICHUMA O POJIM MAaTEMAaTHUKU B PA3BUTHH [UBUJIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEP KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DyHKIIHW.

Ha uzyuenune yuebHoro kypca «Anredpay» orBonutcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 ygaca (3,5 yvaca B Heaento). 0,5 4 U3 MIKOJIBLHOTO KOMIIOHEHTa B 9 Kiacca
OTBOJISITCS] HAa peLICHHE 3a7a4, COOTBETCTBYIOIIMX 3a7auaM OTKpbIToro 6anka OI'D
(IpaKTUYECKUM, METANPEIMETHBIM, C TApaMETPaMu) .



COJEPXKXAHUME OBYUYEHUA
7 KUIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (POpPMBI 3aIUCH
npobeit k gapyroi. lloHATne panMOHaIBHOIO YMCHIA, 3alMCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PALMOHANBHBIX  uYuced. Apudmernyeckue JEHUCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelienue 3aaad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JTpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEeIeNeHUe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENETCHUs], 3auch 00ypMX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOH U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 33Ja4H Ha
IIPOLIEHTHI, PEIICHHE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TNpPU3HAKOB  JCIMMOCTH, pPa3lIOKECHUE HAa  MHOMKUTEIU
HaTypaJIbHbIX YUCEIL.

PeanpHble  3aBucMMOCTH, B TOM 4YHClIe TmpsMas u  oOpaTHas
IIPONIOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IIlepemeHHBIEe, YNCIOBOE 3HAUYEHUE BBIPAKEHUs C IIepeMEHHOM. [lomycTumMble
3HA4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TNpaBWia NPeoOpa3oBaHUs CYMM H
IIPOU3BENICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJJOOHBIX CIaraeMblX.

CBOMCTBA CTENEHU C HATyPAIbHBIM II0KA3aTEJIEM.

OpnHounensl © MHOrouseHsl. CreneHp MHorouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JIEHOB Ha
MHO>KUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUA, NpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBIIEHHE YPAaBHEHHM 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco60M noACcTaHOBKU. IIprMepsl peleHns TEKCTOBBIX 3aay C TOMOIIBIO0 CUCTEM
YPaBHCHUU.

DOyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM II0ocKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYITaAMHU.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk byHkmu.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuum y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KVIACC

Yucna v BBIYMCICHUA

KBagparubiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPATMOHANTBHBIX unce. CBOWCTBA apu(PMETHIESCKUX
KBaIPATHBIX KOPHEW M VX MPUMEHEHHE K TTPEOoOPa30BAHUIO YHCIIOBBIX BRIPAKEHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

CreneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alMUCh YHACIA.

AsreOpandeckue BbIPAKEHUS

KBagpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anre6pandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanMveckod AapoOwu.
CnoxxeHne, BBIYHTAaHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonansHbIC BRIpaXKEHUS U UX MPEOOPA3OBAHHE.

YpaBHeHMS U HEPaBeHCTBA

KBanpatnoe ypaBHeHnue, opmyina KOpHEH KBaapaTHOrO ypaBHeHuUs. Teopema
Buera. Pemenne ypaBHEHHWH, CBOASIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHbIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvsi YPAaBHEHUI C IBYMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHU C JABYyMS IEpEeMEHHbIMU. [IpuMepbl pelieHusi CHUCTEM
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 33249 anreOpanvdecKuM CIiocoOoM.

HucnioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCT HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuuu. OOIACTh ONpPEAETICHNUS U MHOKECTBO 3HaYECHUN (QYHKIIUU.
Crioco0bl 3agaHust GYHKITHIA.

I'paduk Pynkuuu. UYtenue cpoiictB (ynkuun mo e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.



@OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIMOHAIBHEIC
3aBHCHUMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucna v BBIYMCICHUSA

PannonanbHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YHCIIA
KaKk OeCKOHEeUHbIe JAecSITUYHble ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXy MHOXECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOMN MPSIMOM.

CpaBHEHME JICHCTBUTENIBHBIX 4YHCEN, apu(MeTnyecKkue JAeUCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MUPA, UIUTEIBHOCTH MPOLECCOB B
OKpPY’KaroIleM MHpE.

[TpuOnam>x€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucel. [Ipuknika 1 oneHKa pe3ynbTaToB BbIUYNCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInnelinoe ypaBHeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
anreOpanvyeckKuM METO/IO0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. PellleHne cucTeM NBYX YpaBHEHUMU,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

UucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue MHEWHBIX HEPABEHCTB C OJHOW IEepeMeHHOW. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padmyeckas uHTEpIpeTalnyds HEPABEHCTB M CHCTEM HEPaBEHCTB C JABYMs
IIEPEMEHHBIMU.

DyHKIMHA

KBanpatnunas ¢yskuus, €€ rpapuk u cpoiictBa. IlapaOosa, kooOpanHATHI
BEpPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadOJIbL.

I'padukn Gpyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.

YucioBbIe MOCIE10BATEILHOCTH U MIPOrPecCUm



[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
peKkyppeHTHO popMyoit u hopMyJoH 1-To WICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apu(PpMETUIECKON U reOMETPUUECKOM MPOTrpeccuil, CyMMbl IEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHiA
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCNOHEHUHUAIBHBIA POCT.
CnosxHbl€ IPOLIEHTHI.

IIpakTHyeckue 3axa4u

3aauu, UCTIOJIB3YIOIIHE TUIAHBI TOMEIIEHUH U MeCTHOCTH. MacmiTal.
[IporieHTHOE OTHOIIIEHUE. 3a/1aui, CBSI3bIBAOIINE CKOPOCTh, BPEMSI U PACCTOSIHUE.
Bomnpocs! ontumansHOro BeiOOpa. 3agauu, UCMOIb3YIOIINE MAPKUPOBKY
mrH.3a1a4u 0 pazMepax u popmartax JUCTOB OymMaru

3ajgaum ¢ napameTrpamMu

Tunel 3axanuil ¢ napamerpamu. JInHelHbIE ypaBHEHUS C TapaMETPaMH.
KBanpatuunsie ypaBHeHus ¢ napamerpami. [ paduku mTuHEHHON U KBaJpaTUIHON
dbyukiuu ¢ napamerpamu. ['paduueckuii criocod perieHus .



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IOpOSIBIEHUEM MHTEpeca K MPOLIJIOMY M  HACTOSIIEMY POCCHMCKON
MaTeMaTUK{, I1I€EHHOCTHbIM  OTHOLIEHUWEM K  JIOCTH)KEHUSM  POCCHMCKHUX
MaTEMaTUKOB U POCCUMCKONW MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITHX
JOCTHMKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:xIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
pa3IMYHBIX CTPYKTYP, SBIEHUH, MPOLEAYp IpaKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C TPAaKTHYECKUM MPUMEHEHHEM JOCTWKEHHI HAayKH, OCO3HAHHEM Ba)KHOCTU
MOpPaIbHO-3TUYECKUX MPUHIUIIOB B IE€ATEIBHOCTH YUEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4yacTHE€ B pEUICHHM NPAKTHUYECKUX 3a]ad
MaTeMaTHYeCKON HaIlpaBICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTEeMaTH4E€CKOTrO
o0pa3oBaHMsl HAa MPOTSIKEHUM BCEW KU3HU JJIs YCHEUIHOM Npo¢eCCUOHAIbHOU
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM U
INOCTPOECHUEM MHIAUBUAYATIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIbHOMY M  3CTETUYECKOMY BOCHPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHUHA, YMEHHUIO BUJAETH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIlel B JCSATENIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YelIOBEYECKOU
JESITEIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYMMOCTH JUIsSl Pa3BUTHS LUBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MAaTeMaTUYECKOW KyJIbTypOil Kak CpeiCcTBOM
NO3HaHUS MHpA, OBJAJECHUEM NPOCTEMIIMMHU HaBbIKAMHM HCCIIEI0BATENbCKON
NESITENIbHOCTH;



6) ¢usumueckoe BocnuTaHHMe, (OPMHPOBAHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0POBbs,  BEIEHUs  370poBoro  oOpasa JKM3HM  (340pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBI PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY U TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTalMel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMN JIJIs pellieHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIlel cpeibl, TNIAHUPOBAHUS IOCTYIKOB M OLIEHKU
UX BO3MOKHBIX MOCJIEICTBUI AJIsI OKPY>KAIOILIEH Cpelibl, 0CO3HAHUEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHON U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOWM IESTEIbHOCTH
HOBBIE 3HAHUS, HABBIKM ¥ KOMIIETEHLIMHU U3 OTBITA IPYTHUX;

HEOOXOIMMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWH, B TOM YHUCIIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM!, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUIO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornyeckue aeiicTByA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMH, (DOpMYyIHpPOBATH
ONpENCICHUSI  TIOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalyu, OCHOBaHMs Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MTPOBOJIUMOTO AHAIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH U MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbIC W OTpUIIATENIbHBIC, €IWHUYHBIC, YAaCTHbIE U OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopedrss B (akTax, MaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA,
JieNnaTh BBIBOABI C WCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTryMEHTAlMI0, TPUBOAHTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBHIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HawboIee MOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHWUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIHME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAHUE IO YCTAHOBJICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHUs, UCCIECIOBAHMs, OIEHUBATH JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(pOpPMALUU, aHHBIX,
HEOOXOIUMBIX JUISI peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy MPEACTaBICHUS HH(POpPMALIMM U WUIIOCTPUPOBATH
peliaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM TO KPUTEPHSM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1elCTBHUA:

BOCIIpUHUMATL U (I)OpMYJIHpOBaTB CYXKICHHUA B COOTBECTCTBUU C YCIIOBUAMU
" 1neJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PAaMOTHO BbIPpAKaTb CBOIO TOUKY 3pCHUS



B YCTHBIX M IMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy pPEHICHHS
3aJa4l, KOMMEHTHPOBATh MOJYyYEHHBIN PEe3yJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BBICKa3bIBaTh MJIEH, HAIICJICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaliora, oOHapy»XUBaTh Pa3lUyUe M CXOACTBO MO3UIHIi, B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEJICTaBISITh  pPE3yJNbTaThl  pEelIeHWs  3a/Jadd,  OKCIIEpUMEHTa,
MCCJICJIOBAHMSI, TIPOCKTA, CAMOCTOSITETLHO BRIOUPATH JOPMAT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH,

MOHMMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U MHIMBUyaTbHOM
paboThI IpU PEIICHUH YYCOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 1EJIb COBMECTHOU AESATEIbHOCTH, TUTAHUPOBATh OPTaHU3aIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAThCH,
00CcyX1aTh MPoIecC U pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIOICH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOKO YaCTh PAOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHHs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEIJIEKT:

BJIaJIETh CIIOCOOAMU CaMOTNIPOBEPKH, CAMOKOHTPOJISI IIpOIEcca U pe3ysibTara
pELIeHNs] MaTEMAaTUYECKOM 3a7a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPY PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa ACSITEIbHOCTH TOCTABICHHON LIETU U
YCIOBUSM, OOBSCHATh MPUYUHBI JOCTHKCHHS WM HEAOCTH)KCHMS LIETH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoniy oOyuenus B 7 KJjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImonHATh, codeTas yCTHBIE M NMHUCBMEHHBIE MPHUEMBI, apu(METHIECKHUE
JEHCTBHS C palliOHAIBHBIMU YHCIIAMH.

Haxonuth 3HaYeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPA3HBIC
CroCOOBI M MPUEMBI BBIYHUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexonuTh OT omHOW (HOPMBI 3aUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHYTO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECSITHYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHALHEIE YHCTIA.

OKpyTJIATh YHCIa.

BBITIONHATE MPUKUAKY M OLIEHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HaUSHUH
YUCJIOBBIX BBIPAXKEHUN. BBHIMOMHATH JEHCTBUS CO CTENCHSIMHU C HATYPaJTbHBIMH
MTOKA3aTeIISIMH.

[TpuMeHSATh IPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATypPaTbHBIX
qHCell.

Pemars mpakTUKO-OPUEHTHPOBAHHBIC 3aa4M, CBS3aHHBIE C OTHOIICHHEM
BEIIMYMH, MPOTOPIIMOHATHHOCTHIO BEJIMYHUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAaThl PEIICHUs 3a7a4 ¢ Y4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpanveckue BbIPaKeHUS

Hcnonp3oBath anredbpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSITh €€
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonmuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

BrImonHATE ipeoOpazoBaHus 1IEIOTO BHIPAXKCHHSI B MHOTOWICH MPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMmoHATE yMHOXXKEHHE OJHOWICHa HAa MHOTOWIEH W MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pPa3HOCTH.

OcCymiecTBIATh pa3joKEHUE MHOTOYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIIET0 MHOKHUTEIIS, TPYIITUPOBKH CIIaraeMbIX, TPUMEHECHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHnsaTs mpeodpa3oBaHUs MHOTOWICHOB /IS PEHICHUS PA3IMYHBIX 33134
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMU IOKa3aTEIsIMU IS
peoOpa3oBaHus BBIPAKCHH.

YpaBHeHMS U HEpaBeHCTBA



Pemare nMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUs K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUH JIUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[TonbGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM MIJIOCKOCTHU rpayK JIMHEHHOTO YPABHEHHUS C ABYMS
IEPEMEHHBIMHU, MTOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMUSL.

Pemate cuctemsl 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIOBHUIO 3a7a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIyYECHHBIN PE3YJIbTAT.

DyHKIUA

N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aTaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOUTh rpa@uk QyHKIUHN Yy = [X|.

OnuceiBaTh C TMOMOLIBIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIUM 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeICTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAUKOB pealTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaroIIMiCA IOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Mcnonp30BaTh HadaJgbHBIE IMPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YuCeNl Il CPABHEHUS, OKPYIJIEHUsI U BBIUMCIEHUM, N300paxkaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAMU HA KOOPJAMHATHOMN MPSMOM.

[TpumensTh mOHATHE apU(METHUYECKOrO KBAaJIPATHOTO KOPHs, HaXOAWTH
KBaJIpaTHbIE KOPHHU, MCIOJIb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKALIMX KBAaApAaTHbIE KOPHU, HCIIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp3oBath 3amucu OONBIIMX U MajbIX YUCEN C MOMOILBIO JIECATUYHBIX
npobeit u creneHeit uncna 10.



AsredpanyecKue BbIPpaKeHUs

[IpyMeHATP TMOHATHE CTENEHUM C LENbIM IIOKAa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHHI, COEPIKAIIUX CTENEHH C LIETIbIM MOKA3aTENIEM.

BhbINoaHsATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHAIBLHBIX BEIPAXKEHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U anreOpandecKuMu Jpo0sMHu.

PacknmanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BBIPAXKEHHUM AJISl PeIICHUs] Pa3INYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE, KBaJpaTHbIC YPABHEHUS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMECHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpeicTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexoauTs OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CHUCTEMBl ypPAaBHEHH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MIOJIYYEHHBIN PE3YIbTAT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpad)uueCcKyIo
WJUTFOCTPALMIO0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh ¥ KCMONB30BATH (PYHKIIMOHAJILHBIE TOHSATHS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENEeNsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIesTh CBOMCTBA (DYHKIMU MO €€ rpaduKy.

CtpouTts rpaduKu AMeMEHTapHBIX PYHKINN BUA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OlICHIBaTh CBOHCTBA YHCIOBOM (HyHKINHN
o e€ rpaduky.

K koniy oOyueHus B 9 kiacce oOydYarOHIMICS TOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BbIYMCICHUSA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALIMOHAJIbHBIC YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHAIBHBIMU YUCIIAMH, COUETast
YCTHBIE M NMHCBMEHHBIEC MPHUEMBI, BBINOJHATh BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MIOKA3ATEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTaTa
BBIYHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.



YpaBHeHMs U HEPaBeHCTBA

Peuiats nuHeliHbIe M KBAJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTeiiire ApoOHO-palMOHATEHBIE YPaBHEHHUS.

Pemare cuctembl ABYX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIU CUCTEMBI IByX YPaBHEHUI C ABYyMSs IEPEMEHHBIMU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeicTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, U
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemiath  cucTeMbl  JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIUCHIBATh PELIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/1a4.

DyHKIMHA

PacmoznaBate (yHKIIMM u3ydeHHBIX BHAOB. [loKa3pBaTh CXEMaTUYECKU

pacmojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpapuKoB (PYHKIMMA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBUCEMOCTH OT 3HaYCHHi
K03 (UIIUEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (QYHKIMM,
ONMCHIBATh CBOWCTBA KBAaIpaTUUHBIX (PYHKIUHI O UX rpadukam.

Pacnio3naBate kBagpaTHuHyr0 (QYHKUHIO 1O (HOopMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIE MOCIEI0BATEILHOCTH U NIPOrPecCUm

PacriozHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUM IIPU Pa3HbBIX
croco0ax 3a7aHusl.

BbInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (QOpMya 1nN-ro  4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHbl IOCIEIOBATEIBHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3ama4ym, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qyclie 337]aud U3 pealbHON )XKU3HU (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne
n/ HaumeHoBaHue pa3/iesioB U TeM MPOTrPAMMBbI Beero JyekTpoHHbIe (HU(POBBIE)
n o0pa3oBaTe/IbHbIE peCypChl
bubmunoreka LIOK
1 Yucna ¥ BeIYKCIIEHUS. PaloHaabHEIe YHCiia 23 hitps://m.cdsoo.rw/741 5590
bubmunoreka LIOK
2 Anrebpanyeckue BhIpaXEHUs 28 hitps://m.cdsoo.ru/7415590
bu6mmoreka [IOK
3 YPaBHEHH H HEPABCHCTRA 20 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 2
OOPAMHATS! H rpaguicH. Pyniiun > https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
I1
> OBTOpeHHE 1 0600meHKe 6 https://m.edsoo.ru/7f415b90
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8 KVIACC

HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl

JJeKTpoHHbIE (HU(POBHIE)

Ne Bcero
o0pa3oBaTe/bHbIE PeCypChl
1 [ToBTOpEHUNE 3
bu6mmoreka [IOK
2 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 14 hitps://m.edsoo.rw/7f417af8
bu6mmoreka [IOK
3 Uucna u BerunciieHus. KBagparHeie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
4 Yucna u Beruncienus. CTeNeHb ¢ 1eNbIM IToKa3aTesieM 7 bubmorexa HOK
’ H https://m.edsoo.ru/7f417af8
Bbubnmuoreka [JOK
5 YpaBHeHus u HepaBeHCTBA. KBajipaTHbIE ypaBHEHUS 15 hitps-//m.cdsoo.ru/7f417af8
N bu6mmoreka [IOK
6 Anrebpanyeckue BoipakeHus. KBaapaTHbiii TpEXdIeH 5 hitps://m.cdsoo.ru/7f417af8
N bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBAa. CHCTEMbI YpaBHEHHM 13 hitps://m.cdsoo.ru/7f417af8
Bbu6nuoreka [JOK
.H 12
8 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.rw/7f417af8
9 Yucna u Beiunciennsi. CTeneHp ¢ LeIbIM MoKa3aTesieM 7 bubmmorexa [JOK
’ I https://m.edsoo.ru/7f417afg
Bbu6nuoreka [JOK
10 () .0 5
YHIHHH. LICHOBHRE HOMTHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
11 ) U
ynkuH. ducaossie pyniunn ? https://m.edsoo.ru/7f417af8
12 [ToBTOpeHue u 0600IIeHNE 3 bubmmorexa [TOK

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

JJIeKTPOHHBbIE
Ne
(undposbie)
n/ HaumeHoBaHme pa3/iesioB U TeM NPOTrPaAMMBbI Bcero
. oOpa3oBaTe/ibHbIE
pecypchbl
. bubmuorexa [JOK
1 Yucna u BeruncieHus. JlelicTBUTEIbHBIC YHCIa 10 hitps://m.cdsoo.rw/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJTHOW MTEPEMEHHOMN 15 bubmorexa [TOK
P P - 7P g P https://m.edso0o.ru/7f419d08
. bu6mmoreka [IOK
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUH 14 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
4 .H 1
VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/7f419d08
Bbu6nmuoreka [JOK
o 1
> YHKHIHA 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 q 15
HCIIOBBIC HOCICHOBATELHOCTH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
I1 i+J1P 1
9 OBTOpEHHE, 00001IeHNe, CUCTeMaTH3aIus 3HaHU K+ /] 6 hitps-//m.edsoo.rw/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

(13

Marematuka. Anrebpa, 7 KI.”, ydeOHHMK 1Ji1 o0O0IIe00pa3oBaTeIbHBIX
YUpEXKIECHUH, MakapsbrueB IO.H../— M.: [Ipoceemienue, 2024
“ Marematuka. Anredpa, 8 KI.”, yd4eOHMK [ 00I1Ie00pa3oBaTEIbHBIX
YUpEKIECHUM, MakapsbrueB IO.H../— M.: [IpocBemienue, 2024

Anrebpa, 9 kin1.”, yueOHUK I 00IIe00pa30BaTEIbHBIX YUPEKICHUMH,
Makapsrues FO.H../— M.: [Ipocsemenue, 2024

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Cucrema OIICHKM JOCTMKCHHH IUIAHUPYEMBIX MPEIMETHBIX pPE3yJIbTaTOB
OCBOEHHMSI yueOHOro npenMera «MaTeMaTiukay : MeTOANYEeCKHe PEKOMEHIAINH. —
OI'BHY «1CPO», 2023. — 48 c.: u.

2. JlocTnkeHrne MeTanpeIMETHBIX Pe3yJIbTaTOB B paMKax HM3Y4YECHHUs MPEAMETOB
MaTeMaTH4ecKoro Oyioka (OCHOBHOE oOmiee 0O0pa3oBaHHWE) : METOIUYECKUC
pexomenaauuu. — ®I'BHY «MICPOy», 2023. - 73 c. : u.

3. Marematuka. Peanu3zanus tpe6oBanuit ®I'OC ocHOBHOTO 00111er0 00pa3oBaHus
: MeToinueckoe nocodue s yuutens. — DI'BHY «MMCPO PAOy, 2022. — 264 c.
4. Metoauueckue peKoMeHAAlMu 1o (OPMUPOBAHUIO (HYHKIIMOHATBHOM
I'PaMOTHOCTH O0yYaromuxcst 5—9 KJIaccoB ¢ HUCIMOJB30BAaHUEM OTKPHITOrO OaHKa
3amaHuil Ha nU@poBoM TIaTGopMe MO IIECTH HANPaBICHUSIM (YHKIHMOHAIBHOM
IPaMOTHOCTH B Y4eOHOM TMIpollecce M Ui MPOBEACHUS BHYTPHUIIKOIBHOTO
MOHHUTOpPUHTA (HOPMUPOBAHUS (PYHKIIMOHATHHONW IPAMOTHOCTH OOYYAIOIIUXCS. —
OI'BHY «M1CPO PAO», 2022. — 360 C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Marematuka. ®I'AOY JII10 «Axanemust Munnpocseiienus: Poccuny.

2. Jlomamaue 3ananusg. Aiaredpa. OcHoBHOe obmiee oopazopanue. PI'AOY JI10
«Axkagemusi MunnpocseiieHus Poccuny.

3. Marematuka. Anreopa. UatepaktuBHblie 3amanus. 5, 6 kiacc. OO0 «CkaeHr.
4. Maremaruka. 5-9 knaccel. TAOY BO MI'TTY.



5. Bcepoccuiickue mpoBepouHbie paboTel 7, 8, 9 wmacc. Maremaruka. OOO
«Sxmace».

6. Marematuka. BupryanbsHbie 1abopaTopHbie U npakTudeckue padorsl. DI'BHY
NCPO.

7. Kypc ypoxkos 1o anredpe. 7 kinacc. OO0 « MHTEPIA».

8. Marematuka. Kourponbusie paboTsl. IHTepakTuBHBIE 3a1anus. 7, 8, 9 kiacc.
00O «CxkaeHry.

9. TecToBbie ynpakaenus no anredpe mis 7, 8, 9 kimacca. OO0 «Yuu.pyy.

10. TectoBbie ynpaxkuenus OI'D no matematuke. OO0 «Yuu.py».

11. DnexTpoHHbIN yueOHUK O MaTemMaTuke 5-9 kmaccel. OO0 «Yuu.py».

12. OKO BITP KMM. Maremaruka 7, 8 kinacc. OO0 «9K3AMEH-ME/I1A».
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