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MNOACHHUTEJIBHAS 3AIMHCKA

Anredpa sABifeTCA OJHMM M3 ONOPHBIX KYpPCOB OCHOBHOTO 001I€ro
oOpasoBanus: oHa oDecrieuHBaeT M3yYeHHE APYTHX JUCIHIINH, KaK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMaHHTAPHOTO UHKIOB, €& OCBOEHHE HEOOXOAMMO [Id
NpooKEeHHs 00pa3oBaHus M B NOBCEJAHEBHOM #H3HH. PassuTue y o0yyarommxcs
Hay4HBIX TIpEACTABICHHII O TPOMCXOXKIEHHMM M CYIIHOCTH anredpanveckux
abcTpakumii, criocode OTpakeHHs MaTEMaTHYECKOH HAYKOH ABICHHI W ITPOIIECCOB
B NPHPOJE W ODIIECTBE, POIH MATEMATHYECKOIO MOJEIHPOBAHHA B Hay4yHOM
MO3HAHMH M B TIPAKTHKE CMOcoOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHSA
H KauyecTB MBIIJIEHHUS, HEOOXOIMMBIX U1 aJanTalid B COBPEMEHHOM LIH(PPOBOM
obmectre. M3ydenue anredOpel oOecrnevHBaeT pa3BUTHE YMeHHs HaOIHOIaTh,
CPaBHMBATb, HAXOAMTh 3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIILICHHS,
CHOCOOHOCTH apryMeHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS M BBIBOJEI,
(dopmynupoBath yTeepikacHHA. OcBOeHHE Kypca anredpsl 00ecneunBaeT pa3BuTHE
JOTHYECKOro MbIIIEHHS O00y4aroUMXca: OHM  MCIOJIB3YIOT JAEAYKTHBHBIE H
HHIYKTHBHBIE paccyxaeHus, o0o01IeHHne 1 KOHKpeTH3alH, abcTparupoBaHue
aganoruto.  OOydenme  anrebpe  mpeamonaracT — 3HAYMTENBHBIH — 00BEM
CAMOCTOATENILHOH  JEATEIbHOCTH 00YJYarOUIHXCA, MMO3TOMY CaMOCTOSTENbHOE
pelLIeHHe 3a/1a4 ABIAETCA pealn3aluel JeaTeIbHOCTHOTO MPHHIIHIA 00yYeHHS.

B crpykrype mnporpammel yueOHoro kypca «Anredpa» s OCHOBHOIO
o0uiero o0Opa3oBaHUs OCHOBHOE MECTO 3aHMMAKOT COJepikKaTelbHO-MeTOIHYeCKHe
nHHUH: «YHcna ¥ BBIMHCICHUA», «AlredpandecKue BhIPAKCHHA», «YPaBHEHHA H
HepaseHcTBa», «@yHKIHM». Kaxaas M3 3THX  COJepkKaTelIbHO-METOHYECKHX
JNUHUH pa3BHBAETCA HA MPOTAMKEHUH TPEX JIET U3YyUEHHs Kypca, B3aUMOCIHCTBYS C
JPYIMMH  €ro JauHusMH. B Xojae wusydenus yuedHOro kypca oOydarommmcs
NPUXOJUTCH JIOTHYECKH PACCYIKIaTh, HCIMOJIB30BATH TEOPETHKO-MHOMKECTBEHHBIH
f3bpIK. B cBA3m ¢ oTMM B mporpammy yueOHoro kypca «Anrebpa» BKIIOYCHBI
HEKOTOPbLIE OCHOBBI JIOIMKH, IPEJICTABIEHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTH4YeCKOro 00pa3oBaHHA M CMOCOOCTBYIOIINE OBJIAJEHHIO 00y4YalOIIHMHCH
OCHOB  YHUBEPCAJILHOTO  MareMaTHyeckoro  saspika.  CogepxartelbHOH W
CTPYKTYpHOIHl oco0eHHOCTBEO y4eOHOro Kypca «Aunredpa» sABIgeTCA €ro
HHTCTPUPOBAHHBIH XapakTep.

Copep:xanme JHHMHM «YMcna M BBIYMCIEHHS» CIYKMT OCHOBOM  JUIs
JanbHEeHIIero H3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy 00y4aKIIMXCA
JNOTHYECKOT0 MBIIUICHHA, (JOPMHPOBAHHIO YMEHHA TOJIB30BATLCSA aJITOPUTMAaMH, a
Takxke NpuoOpeTeHH0 NMPaKTHYECKHX HABBIKOB, HEOOXOUMBIX JUIA MMOBCEAHEBHOMH
KM3HH. PazBUTHE MOHATHA O 4HCIE HAa YPOBHE OCHOBHOTO 00uiero odpazoBaHHA
CBA3aHO C PalMOHAIBHBIMM M HPPALHOHAJLHBIMH YHcaaMH, (popMHpOBaHHEM



[MpeJACTABIEHUI O JIEHCTBUTEILHOM 4MCle. 3aBepIIeHHE OCBOEHMS YHCIIOBOJ
JHHHH OTHECEHO K cpeaHeMy o0lieMy 00pa3oBaHHIO.

Coaepranue 1ByX anreOpanyuecKux JHHUI — « AnredpaniecKie BhIpaKEeHUA»
H «YpaBHeHHs W HepaBeHCTBa» CrocodCTBYeT (POPMHPOBAHHIO Y 00yYarommMxcs
MaTeMaTH4eCcKOro amnmnapara, HeoOXOJMMOTO [Jis pelleHHs 3aaad MaTeMaTHKH,
CMEKHBIX [PEJMETOB MW  NPAKTHKO-OPUEHTHPOBAaHHBIX 3a1a4y. Ha yposne
OCHOBHOTO 00miero oOpa3zoBaHus y4eOHBII Marepuan TpPyONHPYeTcs BOKPYT
PalMOHANIBHBIX BhIpakeHHiH. Anredpa 1eMOHCTPHPYET 3HAUYCHHE MATEMATHKH Kak
S3BIKA U1 TOCTPOEHHS MaTeMaTHYeCKHX MOJIENei, OIMcaHus IpPOLECCOBR H
ABIEHHI peansHOro MHpa. B 3amaun  oOydenus anredpe BXOOAT Takxke
JanbHelee pa3BUTHE  AITOPHTMHYECKOIO  MBINUIEHHA, HEOOXOJAMMOro, B
YACTHOCTH, JUIS OCBOEHHMA Kypca WH(OPMATHKH, W OBIAJICHHE HABLIKAMH
JNEAYKTHBHBIX paccyiaeHuii. [IpeoOpaszoBanne cuMBOIBHBIX (DOPM criocoOCTBYET
Pa3BUTHIO BOOOpaKeHMs, CrocOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTRY.

Copepikanue QyHKIHOHAIBHO-TPAQHYECKOH JTHHHH HALEICHO HA TOJTyYeHHE
00yHAIOMMMHUCH 3HAHMH O (PYHKIMAX KaK BayKHEHIICH MaTeMaTHYECKOH MOJeIH
JUISL OITHCAHHA W MCCIIe/OBaHHA pa3Ho0OpasHBIX MPOLECCOB U ARIEHHH B MPHPOJIE
1 obmectee. M3yuenne marepmana crnocoOCTBYET pa3BUTHIO y 00ydawommxcs
YMEHHA MCIO0JIL30BAThH Pa3/IMYHbIE BRIPA3HTE/ILHBIE CPE/ICTBA A3LIKA MATEMATHKH —
CIIOBECHBbIE, CHMBOJIMYECKHE, TpaduveckHe, BHOCHT BKIaJ B (OPMHPOBAHHE
MPEACTABACHHH O POJIM MATEMATHKH B Pa3BUTHH LHBHIH3ALMH H KYJILTYPBHIL.

CornmacHo yuebOHOMY muiaHy B 7-9 kiaccax wu3ydaercs ydeOHBIH Kypc
«AnreOpay», KOTOpBIH BKJIIOHACT CIEAYIONIHE OCHOBHBIC pa3jeibl COACpPKAHHA:
«Uucna M BeIUMCHEHHs», «AJredpavyeckue BbIpAXKEHHs», «YpaBHEHMS M
HepaBeHCTBa», « DYHKIIHNUY.

Ha msydenue yuedHoro kypea «Anredpa» oreoaurcsa 306 gacos: B 7 kiacce
— 102 vaca (3 yvaca B Hejenw), B 8 knacce — 102 ygaca (3 yvaca B Henenw), B 9
kinacce — 102 gaca (3 4aca B Henemn).



COJEPKAHHUE OBYYEHHUA
7 KJIACC

Unc/1a ¥ BBIMHC/ICHHUS

HApoOn 0OBIKHOBEHHBIE H JIECATHYHBIE, TEpPeXoj OT OJHOH (OPMEBI 3arucH
apobdeit k apyrod. [lonAaTtHe pauMoHaIBHOrO YHCIA, 3alKCh, CpPaBHEHHE,
VIOPAIOUYHBAHHE  PAUMOHATLHBIX  4HCeNl.  ApH(METHYEeCKHEe JCHCTBHA ¢
paloHANBHEIMH UHcIaMH. PelieHue 3a4a4y U3 peanbHON MPAKTHKH HA 4YacTH, Ha
npo0Owu.

CreneHr ¢ HaTypaJibHBIM TOKa3aTeleM: OIlpejeliente, npeodpazoBaHue
BEIpaKEHHI HA OCHOBE ONpe/ie/ieHHs, 3aniuck 00NbIIHX unceln. [IpoueHTsl, 3anuce
NPOLEHTOR B BU/E ApoOK M aApodH B BHIE NpoleHTOB. TpH OCHOBHBLIE 33134l Ha
MPOLIEHTBI, PELIEHHE 3a/a4 H3 PealbHOH NpakTHKY.

[IpiMeHeHHe MPHU3HAKOB  [EJIMMOCTH, pAa3/I0KEHHE Ha  MHOKHUTEIH
Hﬂ']‘}’pﬁ.}thhlx HHCE.

PeansHble  3aBHCHMOCTM, B TOM 4Hcle mOpsamas M oOpaTHas
PONOPLHOHAIBHOCTH.

Adredpanyeckie BbIpaKeHHs

[lepeMeHHBIC, YHCIOBOE 3HAMECHHUE BRIPAKECHHA C MEpeMeHHOI. JlomycTHMBIe
3HA4YeHMs nepemenHsbiX. [peacrasienne 3aBHCHMOCTH MEKLY BEIIMYHHAMH B BUJIE
thopmynel. Beraucnenus no gopmynam. [Ipeodpazosanne OYKBEHHBIX BhIPAKEHHIH,
TOMJIECTBEHHO PaBHBIC BBIPDAJKCHMA, TNpaBujia npeodpa3oBaHui CyYMM H
NPOU3BE/IEHHH, ITpaBHIIa PACKPBITHA CKODOK M IPHBEIEHHA 1MOJ00HBIX CllaraeéMaIX.

CBoiicTBa CTENEHH C HATYPAJIBLHBIM [TOKA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenens MHorowiena. CloxeHHe, BbIYHTAHHE,
VMHOKEHHE MHOro4IeHOB. @DOpMynbl COKpPamEHHOIO YMHOMKEHHA: KBajpar
CyMMBI H KBaapaT pasHocTH. @opmyna pasHOCTH KBaaparoB. Paznoxenue
MHOT'OYWICHOB HA MHOMKHTEIIH.

VYpaBHeHHH H HEPABEHCTBA

YpaBuenue, KOpeHb YpaBHEHMs, IpaBHJIa NpeoOpa3oBaHHA ypaBHEHHS,
pPaBHOCHUIILHOCTE YPaBHEHHIA.

JIMHelHoe ypaBHEHHME ¢ OJHOH MEPEMCHHOM, YHCIO0 KOPHEH JHHEHHOTO
ypaBHEHHs, pEIIeHHe JHHEHHBIX ypaeHeHuH. CocTaBleHHe YpaBHEHUH [10
VCIIOBHIO 3a1a4ui. PerieHHe TeKCTOBBIX 3a7a4 ¢ MOMOILBIH YPaBHEHHIA.

JIuneiiHoe ypaBHEHHE ¢ ABYMA NEpeMeHHbIMH H ero rpaduk. Cucrema nByx
NHHEHHBIX YpaBHEHHH ¢ JByMs NepeMeHHBIMH. PelieHHe cHCTEM YpaBHEHHIl
cnocoboM moacTaHOBKH. IIpuMepsl pemieHHs TEKCTOBBIX 3a4ad € MOMOIIBIO
CUCTEM YpaBHEHHH.

PyHKuMH



Koopaunara Toukn Ha npsMoil. Yuciosele npomexyTku. Paccrosnue mexiy
JIBYMs TOUKAMH KOOPIHHATHOH MPAMOIA.

[IpamoyroneHas cuctema koopauHat, ocu Ox u Oy. ABcumcca u opauHara
TOYKH Ha KOOPJAHHATHOH 1ockocTH. [IpuMepsl rpadukoB, 3aanHbIX (opmyliaMH.
Urenne rpamKoB peanbHBIX 3aBucuMocTeii. [lonstwe dyukuun. [Npaduk
(pyukumn. Croiictea pynkumii. JInneiinas ¢pyuxuns, € rpadgumk. I'padux Gpynkimm
y = |x|. ['padpuueckoe peuieHHe JIHHEHHBIX YpPaBHEHHH M CHCTEM JIMHEHHBIX
YpaBHCHHH.

8 KJIACC

Yuciia U BEIMHCICHHHA

Kpaaparueiii kopens H3 uucna. [lonsatne o0 MppauHOHAIBHOM YHCIIE.
JecsaTuunbie npuOAMKeHUA UppalMoOHaIbHBIX Yicen. CBolicTBa apupMeTHIeCKHX
KBa/IPATHBIX KOPHEH H MX MPUMEHEHHE K MPeoOpa30BaHHIO YHUCIOBBIX BHIPAKCHHI
H BIYKCeHuaM. [leficTBUTENbHBIE YHCIa,

CremneHs ¢ LenslM NokazaTteneM U e€ crolicTea. CTaHnapTHas 3aMKUCh YHCIIA.

Anrebpandeckue BRIpAKCHHAAJTeOpanyecKHe BbIpaKeHHs

KBagparueiii  TpéxuneH, paslokeHHE — KBaJpaTHOro  TpéxwieHa Ha
MHOKHTEIH.

Anrebpanveckas apods. OcHOBHOe cBoiicTBO anredpamdeckoil apoOu.
CnoseHwe, BBMHTAHWE, VYMHOMKEHHE, JelcHHEe anreOpandeckux ApoOeii.
Paumonanbhbie BeIpaKeHHst H UX nipeodpasoBaHue.

YpaBHeHHs ¥ HEpaBeHCTBAY paBHEHHHA H HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢opMmyla KOpHEH KBaJpaTHOTO YpPaBHEHH.
Teopema Buera. Peuenue ypapHeHHH, CBOAAIIMXCA K JTHHCHHBIM H KBaJAPaTHBIM.
[Tpocreiimme apodHO-palHOHANIEHEIE YPABHEHMSL.

['padpuveckas uHTEepnpeTanua YpaBHEHUH C JBYMS MEePEeMEHHBIMHU H CHCTEM
JHHCHHBIX YPABHEHHWII € AByMA MEpeMCHHBIMH. [IpuMepsr pemicHHs CHCTEM
HEJTMHEHHBIX YPABHEHHH C JIBYMs EPEMEHHBIMH.

PelieHne TeKCTOBBIX 3a/1a4 aredpandeckHM crocoOoM.

Yucnossle HepaBeHCTBA W UX cBoiicTBa. HepaBeHCTBO ¢ 0J1HOI mepeMeHHOI.
PagHocunbHoCTs HepaBeHCTB. JIMHEHHBIC HEpPABEHCTBA C OJHOH MEPEMEHHOMH.
CHeTeMBbl JIMHEHHBIX HEPABEHCTB C OJIHOH MepeMEHHOM.

DOyHKUHNDYHKIHH

[Touatne ¢yukuun. OOmacTe onpeaeneHHs W MHOKECTBO 3HAYCHHI
dyuxupn. CrnocoOsl 3a1anus GyHKIMI.

['papuk ynxumn. Yrenue cpoiicts (yHKMH 1o e€ rpaduky. Ilpumeps
rpauKoB (DYHKIHIT, OTPAKAIOUIMX PeaTbHbIE TPOLIECCHL.



DyHKUMK, OMHUCHIBAIOIIKME TPAMYKD W O0PaTHYH [PONOPIHOHAIBHbIE
3aBHCHMOCTH, HX rpapuku. @yHkuHu y =x2, y =x3, y = \x, v=|x|. I'papuueckoe
pelleHHe YpaBpHEHHI U CHCTEM YPAaBHEHHH.

9 KJIACC

Unc/1a ¥ BBIMHC/ICHHS

Paumonanbibie yncna, MppalHOHalibHbIE YHCIa, KOHEYHbIe H OeCKOHEeYHbIe
JnecaTH4HbIe Ipo0H. MHOXKECTBO IeiCTBHTENBHBIX YHCEI, JeIICTBUTEIbHEIE YHCA
Kak OCeCKOHEYHBIC aeCATHYHBIC IpoOH. B3auMHO O0ZHO3HAYHOE COOTBETCTBHE
ME3K/1Y MHOKECTBOM JEHCTBHTENIBHBIX YHCEN H KOOPAUHATHOH NpAMOIi.

CpaBHeHHe JEHCTBHTENBHBIX 4YHCENd, apupMeTHYeCKHE [CHCTBHA C
JIEHCTBHTEbHBIMH YHCIIAMH.,

Pa3zmepel OO0OBEKTOB OKpyKalOIIero MHPa, AMHTEIBHOCTE MPOLIECCOB B
OKPY/KAIOILIEM MHPE.

[TpubnmkE€HHOE 3HAYEHHE BEJIHYHHBI, TOYHOCTH NpUOIMxKeHus. OKpyrieHue
uyrcen. [[puknuaka v olleHKa pe3yabTaTOB BEIMHCIICHHII.

YpaBuenusi H HePABEHCTBA

JIuneiiHoe ypaBHeHHe. PeleHne ypaBHeHHH, CBOIALINXCA K JTHHEHHBIM.

Kgagparnoe ypasuenue. Peiienue ypaBHEHHIH, CBOAAIIMXCA K KBaJAPATHBIM.
buksajpatHoe ypasHenue. [Ipumephl pemeHHs ypaBHeHHH TpeTheH W YeTBEPTO
CTereHeil pa3nokKeHHeM Ha MHOKHTEIN.

Pemenune npodHo-panmoHaibHBIX ypaBHeHui. Pemenue TekcToBBIX 3aja4
anredOpanyecKuM MeTOI0M.

YpaBHeHHEe ¢ IBYMS NEpeMEHHBIMH M ero rpaduk. Pemenue cucrem aByx
JIMHEHHBIX YpaBHEHMI ¢ JBYMS lIepeMeHHBbIMH. Pellienne cueTeM JIBYX ypaBHEHMId,
OJTHO M3 KOTOpPBIX IIHHEIHOE, a Jpyroe — BTOpoi crenenn. ['paduieckas
MHTEPIIPETALIMA CUCTEMBI YPABHEHHH € JBYMs NEPEMEHHBIMH.

Perienne TeKCTORBIX 3a71a4 anrebpanyeckuM crocodoMm.

YucnoBeie HEpaBEHCTBA U HX CBOICTBA.

Pemenne NMHEHHBIX HEPABEHCTB ¢ OJIHOH nepemeHHoil. Pemenne cucrem
JNHHEHHBIX HEpaBeHCTB C OJHOI mnepeMeHHoil. KBagpaTHele HepaBeHCTBA.
['padmueckas vHTEpHpETAalMs HEPABEHCTB M CHCTEM HEPAaBEHCTB ¢ JByMd
nepeMeHHBIMH.

DOyHKUUH

Kgpagparnunas ¢yuxkums, eé rpapuk m cpoiicrea. [lapabousia, xoopauHatsl
BEPIIMHEI 11apaboJIbl, OCh CHMMETPHH Napadoibl.

Ipaduku pyuxmmit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| , u ux
CBOMCTBA.

Yuc/10BbI€ MOC/1E10BATE/ILHOCTH H NPOTrPecCHH



IToHsiTHe YHCIIOBOH 1MOCJEN0BATENLHOCTH, 3ajJlaHMe I0C/IeI0BATEILHOCTH
peKkyppeHTHOH GopMynoil n Gopmynoil n-ro unexa.

Apudmerntueckas M TeoMeTpudeckas mnporpeccHH. @opMynel K-TO HIEHA
apupMeTHYECKOIT M TeOMETPHYECKOH MPOrpeccHii, CYMMBbI NEPBLIX A 4JICHOB.

M3zobpamenne uneHoB apuMETHUECKOH W IeoMEeTpHYecKOoH NporpeccHi
TOYKAMH Ha KOOPJAWHATHOH MUIOCKOCTH. JIMHEHHBIH W 3KCIOHEHILHAIIBHBIH POCT.
CnoskHBIE TTPOLIEHTHI.



INJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I1POI'PAMMBI
YYHEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHHA

JIHHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTATHLI OCBOGHHMA TIporpaMmbl  yueOHOTO Kypca
«Anredpa» XapakTepH3yoTes:

1) narpHoTHYECKOe BOCIIHTAHHE:

NPOABICHHEM HMHTEpeca K TMPOULIOMY W HAcTOAUIEMY POCCHICKOMH
MaTeMaTHKH, [EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHHMAM  POCCHICKHX
MaTeMaTHKOB M POCCHIICKOH MaTeMaTH4YeCKOH MIKOJBI, K HCMOJIL30BAHHIO ITHX
JNOCTHKEHMIT B IPYTHX HAYKAX M MPUKIAIHBIX cepax;

2) rpaAIaHCKoe H IYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBHITIOJIHEHHIO 00A3aHHOCTEH TpajkKIaHWHA M PeaTu3alliH ero
||pa|s, npem:'ramerMEM 0 MATEMATHYSCKHX OCHOBAaxX (l)}-’HKI[HﬂHHp(}HﬂHHH
PA3THYHBIX CTPYKTYP, ABJICHHH, MpoLeayp rpaxJaaHcKoro oduiecTsa (Harpumep,
BBIOOPEI, OMPOCH]), FTOTOBHOCTEIO K 00CYKICHHIO A THYECKHUX Tpo0JIeM, CBA3AHHBIX
C MPaKTHYECKHM TPHMEHEHHEM JOCTH/KEHHH HAayKH, OCO3HAHHEM BaKHOCTH
MOPATBHO-ITHYECKHUX MPHHIIUITOB B ICATEIBHOCTH Y4EHOTO;

3) TpyaoBOe BOCIIHTAHHE:

YCTAHOBKOH Ha aKTHBHOE y4YacTHe B pEHIeHHH TPaKTHYEeCKHX 3ajad
MATEMATHYECKOH HaNpaBICHHOCTH, OCO3HAHHMEM BaKHOCTH MAaTeMaTHUCCKOTO
00pa3oBaHus Ha TMPOTHKEHUH BCEH JKM3HH JUIS YCHEIHOH npodecCHOHAIBHON
NeATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHil, OCO3HAaHHBIM BBIODOPOM H
MOCTPOEHUEM HHIMBHIYAILHOH TPAEKTOPHH 00Pa30BaHHs H JKH3HEHHBIX TJIAHOB C
VUETOM JTHYHBIX HHTEPECOB M 00IIECTBEHHBIX MMOTpeOHOCTEI];

4) 3cTeTHYeCKOE BOCTIHTAHHE:

CrocOOHOCTEID K OMOIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHITHIO
MaTEMaTHYECKUX OOBEKTOB, 3aj7a4, PElIeHHi, pacCy:KIeHHi, YMEHHID BHIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTRE,

S) HeHHOCTH HAYYHOI'0 MO3HAHHA:

OpHEHTALIMEH B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAaY4YHBIX
npejicTaBleHnH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHs 4YellOBeKa, NMPUPO/ILI H
oOmIecTBa, MOHMMAHMEM MATEMATHYECKOH Hayku Kak cdepbl 4eloBe4ecKOil
NEATENBHOCTH, ITanoB €€ pasBUTHA W 3HAYMMOCTH JUIS PA3BUTHA LIMBHIM3ALIMH,
OBJIAJICHHEM A3BIKOM MATeMAaTHKH M MaTeMaTHYeCKOH KyJbTYPOH Kak cpeJCcTBOM
MO3HAHHA MHpA, OBJAJCHHEM MPOCTEHIIMMH HABBIKAMH HCCIEI0BATEIbCKOM
JesTelIbHOCTH;



6) ¢uzHyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJILTYPbI 310pOBbi H
IMOUMHOHAIBLHOIO DJIArONMOJYYHSA:

TOTOBHOCTBI) MNPUMEHATH MATEMATHHYCCKHE 3HAHHA B HHTEpPEcax CBOETO
3/I0pPOBBA,  BEJEHHA  3/0pOBOrO  odpasa  KHM3HM  (3/10pOBOE  INHTaHHE,
cOamaHCHMpPOBaHHBIH PEXKUM 3aHATHII W OTIOBIXA, perynspHas (Qusnveckas
AKTHBHOCTB), C(OPMHUPOBAHHOCTLIO HaBbIKa pe(IeKcHH, NPU3HAHHEM CBOETO
MpaBa Ha OIIHOKY M TAKOTO e Mpasa JPYroro YeI0BeKa;

7) IR0JIOTrHYeCKOe BOCIIHTAHHE:

OpHEHTalHEH Ha NPUMEHEHHe MaTeMaTHYeCKUX 3HAHMI JUIs peleHus 3aj1a4
B 00NacTM COXpPAaHHOCTH OKPYXKAaIIei cpelbl, IIaHHPOBAHHA IIOCTYIIKOB W
OLEHKH HX BO3MOMHBIX [TOCIEIACTBHH Il OKPY:KAloUIeH cpefbl, OCO3HAHHEM
rnodanbHOrO XapakTepa K0J0rHUeCKHUX IpodiieM U myTeH UX pelleHus;

8) aganTauua K M3MEHAIIHMCH YCJI0BHAM COUHAJBHOH W NPHPOIHOH
cpelbl:

FOTOBHOCTBIK) K JCHCTBHAM B YCIOBHMAX HEONPEIelEHHOCTH, MOBBIIICHHIO
VPOBHS CBOEH KOMIIETEHTHOCTH 4Y€Pe3 NPAKTHYECKYH0 ACATE/IbHOCTh, B TOM YHCIIE
YMEHHE YYMTBCHA Yy JIPYTHX IH0jeH, npHoOperaTte B COBMECTHOH JIeATElIHOCTH
HOBBIC 3HAHHA, HABBIKM H KOMIICTCHIIMH W3 OTBITA IPYTHX;

HEOOXOJMMOCTEI0 B (DOPMHPOBAHMM HOBBIX 3HAaHWH, B TOM 4HCIE
(hopMyIHPOBATh HJIEH, IOHATHA, THIOTE3bl 00 00BEKTAX M ABIEHUAX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAe(PUUMTBI  COOCTBEHHBIX 3HAHMH H
KOMIIETEHTHOCTEH, IUIaHHPOBAaTh CBOE Pa3BUTHE;

CrocOOHOCTBI0  OCO3HABAaTh  CTPECCOBYK)  CHTYAIHIO, BOCIPHHHMATH
CTPECCOBYIO CHTYAllMI0 Kak BbI30B, TpeOylOIIMi KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAaEMBbIe pEILICHUS W JelCcTBHA, (OpPMYIHPOBaTH M OLEHHUBATH PUCKH H

nocaeacTBHS, (POPMHPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIBTATbI

Ilo3znaBarte/ibHbIE YHHBEPCA/IbHBIE YueOHbIe 1eHCTBHA

bazoBblie JOorH4YecKHe JeiicTBHA:

e BBIABIATH W XapaKTEPH30BaTh CYIIECTBEHHBIE MPH3HAKM MaTeMaTHYeCKHUX
00OBEKTOB, TMOHATHH, OTHOIICHWH MEKIYy MNOHATHAMH, (OPMYITHPOBATEH
ONpe/Ie/IeHus  TMOHATHI,  YCTaHaBIMBATL  CYIIECTBEHHBIH  NPH3HAK
KnaccH(UKAIMH, OCHOBAaHMSA Uil 0DOOIIEHWS W CpPaBHEHHS, KPUTEPHH
MPOBOAMMOrO aHAJIM3a;

e BOCNpPHHHMATh, (OPMYIHpPOBaTE M  MpeoOpa3oBLIBaTE  CYKIACHHI:
YTBEPHTEIbHBIE M OTPHLATEIbHBIC, CAHHHYHBIC, HAacTHBIE M 0O0IIHE,
YCIIOBHBIE;



BLIABJIIATE MaTEeMaTHYECKHE 3EKUHHMEPHUC'I'H, B3IAHMOCBA3H H
NpPOTHBOPeYHSA B (paKTax, JaHHBIX, HAOMIOJEHUAX M YTBEPHKIACHUAX,
npeaiarath  KpHTEPHH 78 BBIABICHHSA — 3aKOHOMEpPHOCTEH M
NPOTHBOPEYHIA;

7enaTh BBIBOJABI C HCMONB30BAHHEM 3aKOHOB JIOTHKH, JE€IYKTHBHBIX H
HHAYKTHBHBIX YMO3AKIHOYEHHH, YMO3aKIIOUEHHI 110 aHAJIOTHH;
pa3bupaTth J0Ka3aTENbLCTBA MAaTEMAaTHYECKUX YTBEPXKISHHI (MpAMBIE H OT
MPOTHBHOI'O), MPOBOAHTE CAMOCTOATEILHO HECI0KHBIC TOKA3aTCILCTBA
MaTeMaTH4YeCKHX (DaKkTOB, BBICTPAHBATh APTYMEHTALHIO, TIPHBOIHTH
MpUMEPBLI H KOHTPIPUMEPHI, 000CHOBBIBATE COOCTBEHHBIE PACCYHKICHHUS;
BeIOMpaTk cnocod pemenus y4uedHOI 3a1auM (CpaBHHMBATL HECKOJIBLKO
BAPHAHTOB pellleHHus, BLIOMpaTh HaubOlee TNOAXOAMMI ¢  YUETOM
CaMOCTOATENBHO BBIICTCHHBIX KPHTEPHEB).

Ba3zoBble HecienoBare/ibCKHe JJeHCTBHSA:

HCIIONIB30BATh BOMPOCH KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT TO3HAHHA,
(hopmyliHpoBaTh BONPOCH], (UKCHPYIOIIME IPOTHBOPEYHE, npodiemy,
CaMOCTOATE/IbHO YCTAaHABIMBATh HCKOMOE M JaHHOe, (OPMHPOBAThH
THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIHIO, MHCHHE;

NPOBOJHTE [0 CAMOCTOATENBHO COCTABIEHHOMY IUIAaHY HECIOMHBIH
IKCTIEPHMEHT,  HeDOMbIlIOe  HMCCIEAOBAHME 10  YCTAHOBJIEHUIO
ocoOeHHOCTEIT  MaTEeMaTHYECKOro O00BEKTd, 3aBUCHMOCTEH O00BEKTOB
MexIY coDOH;

CaMOCTOATENBHO GopMyTHPOBaTH 0000IIEHHA H BBIBOIBI 1O PE3yIbTaTaM
npoBeéHHOro HabOAEHHs, HCCIE0BAHM, OLEHHBATL OCTOBEPHOCTh
MOJIYYEHHBIX Pe3y/IbTaTOBR, BHIBOIOB H 0000IIEHHIT;

NPOrHO3HPOBATH BO3MOKHOE Pa3sBUTHE TPOLECCd, a TAKKE BBIABHUIATDH
MPE/NONIOKEHHA O ero Pa3BHTHH B HOBBIX YCIIOBHSX.

Padora ¢ undopmanneii:

-

BBISBJIATE HEJOCTATOYHOCTE W H30BITOYHOCTH HH[[)()]}MaImM, JAHHBIX,
HeOOXO0IUMBIX IS pelleHus 3a1a4H;

BLIOMpaTh, AHAJIH3HPOBATH, CHCTEMATH3MPOBATE M HHTEPNPETHPOBATH
HH(POPMALHIO Pa3IHYHBIX BUI0B U (DOPM IIPEICTABICHHS,

BbIOMpaTh (OpMYy MpeiCTaBleHHs HH(OPMALMH H HUTOCTPHPOBATh
pelaemMple 3aja4yd CXEMaMH, JHarpaMmamd, HHOH rpadukoil M MX
KOMOMHAIIMAMH;

OLICHMBATL HAAEKHOCTH HMH(OPMALMM MO0 KPHUTEPHAM, MPEII0KECHHBIM
YUHUTEIEM HITH CPOPMYJIMPOBAHHEIM CAMOCTOATENLHO.

KoMMyHHKATHBHbBIE YHHBEpCAIbHBIE YUeOHbIe el cTBH:



BOCIIPDHHHMATE W (POPMYJIMPOBATL CY#JIEHHS B  COOTBETCTBHHM C
YCIOBHAMH H LIEISAMH 00IIeHHs, ACHO, TOUHO, TPAMOTHO BBIPAXKAThH CBOID
TOYKY 3PEHHA B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XO/1y pelleHus 3a/a4i, KOMMEHTHPOBATH MMOJIYYeHHBIH pe3ylbTar;

B X07e 00CyK/IeHHs 3a1aBaTh BOMPOCHI 0 CYLIECTBY 00CYKIaeMOii TEMBL,
npodlieMel, peniaeMoi 3aj1a4uM, BbICKa3biBaTh MJIEH, HAlIEIEHHbIE HA TIOHCK
pEelIeHHsl, COMOCTARNATE CBOHM CYHKIEHHS C CYKIGHHAMH JIPYTHX
YYACTHHKOB JMajlora, oOHapyKHBaTh PasjndHe M CXOJCTBO MO3HMIIMIA, B
KOPPeKTHOH (hopMe (pOpMYyITHPOBATE PASHOTIACHS, CBOH BO3PAKEHHS;
NpeACTaBNATL  pe3yAbTaThl  pelleHus  3aJa4yi,  JKCIepHMEeHTa,
HCCIIE/IOBAHMSA,  [POEKTa,  CaMOCTOATENbHO  BhIOMpath  dopmar
BBICTYILJIEHHA ¢ YUETOM 3a/1a4 Npe3eHTallid U 0coDEHHOCTEH ayAuTOPHHE;
NOHMMATL W HMCMONB30BATH  TNPEHMYLIECTBA  KOMAaHIHOH  H
HHJ[HBHJI}“HJIhH(}ﬁ paﬁ(}'rhl MpH  pelIeHHH yqeﬁﬂhlx MATEMATHUYECKHX
3a/1a4;

[PHHUMATh 1€J1b COBMECTHOM JIEATEIBLHOCTH, IJIAHHPOBAThL OPraHH3aLHI0
COBMeCTHOH paloTel, pacnpejenaTs BHALL padoT, J0roBapuBaThCs,
o0cyKIaTh nipouece M pe3ynbTat padoTel, 00001aTH MHEHHSA HECKOIBKHX
JIOJIEH;

y4acTBOBaTkE B TPyNmNoBeIX ¢dopmax padoTel (oOcykaeHus, o0OMeH
MHEHHSAMH, MO3TOBBIC IITYPMbI H JPYTHE), BBINOJHATL CBOK HacTb
paboTEI U KOOPAHHHPOBATE CBOM JAEHCTBHA C IPYTUMH YWIEHAMH KOMAaH/IbI,
OIICHMBATH Ka4€CTBO CBOEr0 BKJIAaJa B OOLIMIT MPOIYKT MO KPHTEPHAM,
chOpPMYJIHPOBAHHBIM YHACTHHKAMH B3aHMOIEHCTBHA.

PeryasiTHBHBIC YHHBePCATBLHEIE YueOHbIe 1eHCTBHS
Camoopranmnsanus:

CAMOCTOATENIEHO COCTABIIATE TJIAH, alTOPHTM pelleHHs 3a1a4yi (HIIH ero
4acTh), BBIOMpaTh CMOCO0 pemeHHs ¢ y4ETOM HMMEIOIIMXCA PECYPCOB H
cOOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATH
BapHAHTHI PELICHHI ¢ YUETOM HOBOI HH(OpMALIHH.

CHMDKDHTPHJ’I b, IMOIIHOHAJIEH blil HHTE/LIEKT:

BIAJeTh CHOCODAMH  CaMONPOBEPKHM, CAMOKOHTPOJNIA  Ipolecca H
pe3ynbTaTa perieHns MaTeMaTHYecKoil 3a1a4n;

NPEABHAETE TPYAHOCTH, KOTOPLIE MOIYT BO3HMKHYTH IIPH pEIIEHHH
3a/1a4d, BHOCHTh KOPPEKTHUBBI B [IeATeILHOCTH HA OCHOBE HOBBIX
00CTOATENLCTB, HAMICHHBIX OIIHOOK, BBISBICHHBIX TPYIHOCTEH;
OIIEHUBATE COOTBETCTBHE PE3Y/ILTATA JIEATEIBHOCTH NMOCTABICHHOH LEH
W YCIIOBHSIM, OOBACHATH MPUYHUHEI JOCTHIKEHHS WM HEJIOCTHIKCHHS 11elu,
HAXOAUTh OMIMOKY, JIaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIbTATDI

K xonmy oOydenus B 7 Kjaacce oOyyalomMiics NOJYYHT CISAYIOMIME
NpeAMETHBIE Pe3Y/IbTaThI:

Yucyia ¥ BBIMHCICHHS

BeinmonusaTs, coueras YCTHBIE M NHMCbMEHHBIE NPUEMBI, apu(MeTHUYECKHE
JIeHCTBHSA C pallHOHATIBHBIMH YHCIIAMH.

HaxonuTh 3HAYeHMs YHCIIOBBIX BBIPAKEHHIl, NMPUMEHATL pasHOOOpa3sHbIE
croco0bl H MPHEMBI BHIYHCIICHHA 3HAYeHHH JpOOHBIX BBIPaKEHWI, copepKalimx
OOBIKHOBEHHBIE M JICCATHYHBIE IPOOH.

[Tepexonuts oT 0HOI GopMBl 3anMcH Yucen K Jpyroil (npeodpa3oBbIBATH
JECATHYHYK JpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYK) B [ECATHUHYHO, B
YACTHOCTH B OECKOHCHHYIO IECATHHHYIO Ipo0hk).

CpaBHMBATB H YIOPSAJAOYHBATE PAllHOHAIBHBIE YHCIIA.

OKpyraaTe 4uucna.

BBINOAHATE NPUKHIKY W OLEHKY Pe3y/ibTaTa BIYMCICHH, OLIEHKY 3HAYCHMI
YHCIIOBBIX BBIpayKeHHWil. BBIMONHATH AeHCTBHA CO CTENEHSAMH C HaTypaJbHBIMH
MOKa3aTeJIAMH.

[IpyMeHATE  NMPH3HAKH  JEJUMOCTH,  pPas/OkKeHHe Ha  MHOMKHTEIH
HATYPaJbHBIX YHCEI.

Pemate npakTHKO-OPHEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYHH, MPOMOPIHOHAIBHOCTBI) BEJIMYHH, TPOLEHTAMH, HHTEPIPETHPOBATH
pe3ynbTaThl PEIICHHA 3a7a4 ¢ Y4ETOM OTPaHHYCHMI, CBA3aHHBIX CO CBOICTBAMH
paccMaTpHBaEMbIX 0OBEKTOR.

Anredpanyeckne BhIpaKeHH

Henonb3osath alredpanyeckylo TEPMHHOIOTHIO H CHMBOJIHMKY, NPUMEHSATEH
e€ B npoliecce 0CBOCHHA yueOHOro MaTepHana.

Haxonute 3HaueHus OYKBCHHBIX BBIPAKCHHI NPH 3aJaHHBIX 3HAYCHUAX
IIepfﬁMﬂHHhIX.

BeimonHATE  mpeo0pa3oBaHMs — LENOr0  BBIPAXKEHHS B MHOTOYJICH
NPUBEIEHHEM 1TOJ00HBIX ClIaraeéMbIX, PACKPBLITHEM CKODOK.

BBINONHATE YMHOMKEHHE OJIHOWIEHA Ha MHOTOWIEH W MHOrowieHa Ha
MHOTOWIEH, IPUMEHATH (POPMYIIBI KBaIpaTa CyMMBI M KBapaTa Pa3HOCTH.

OcyIecTBIATE Pa3sioREHHEe MHOINOYJIEHOB HAa MHOMKHTENH C [OMOILLIO
BbIHECEHHA 3a CKOOKHM 0O0IIero MHOMXKHTENs, TPYNIHPOBKH  ClIaraeMsiXx,
npuMeHeHus GOpMYIl COKPALIEHHOTO YMHOKEHHS.

[TpuMeHsTH npeodpasoBaHHs MHOTOYJIEHOB [JIsl PElIEHHs PasJIMuHBIX 3a/1a4
W3 MaTEMaTHKH, CME/KHBIX MPEIMETOB, H3 PEallbHOH MPaKTHKH.

Henonb3oBaTh cBOMCTBA CTENEHEH € HATYpaJbHBIMM [OKa3aTEelAMH J1s
npeoOpazoBaHus BeIPAKEHHH.



YpaBuenusi U HepaBeHCTBA

PemaTts nHHeliHBle ypaBHEHHMS C OJHOH NepeMeHHOIl, TpHMeHAs MpPaBHIIA
Mepexo/1a 0T UCXOJAHOTO YPaBHCHHA K PABHOCHILHOMY emy. I1poBepsaTs, sBnaeTca
T YHCJIO KOPHEM YpaBHEHHS.

[TpuMenaATs rpaduuecKkue MeTOIbI IPH PEUICHHH JIMHEHHBIX YpaBHEHHI U UX
CHCTEM.

[Tondupate npumepsl nap YHcel, SABIAWIIMXCA pPELIEHHEM JHHEHHOro
VPABHCHHA C IBYMS [ICPEMEHHBIMH.

CTpouTe B KOOPJMHATHOH IIOCKOCTH TpaMK JIMHEHHOro YpaBHEHHS C
JBYMSI TepEeMEHHBIMH, TMOJIb3YACh TpadUKOM, MPHBOAWUTH NPHUMEPBI PEIIeHHS
VPaBHEHHA.

Pemate cucTeMBl JABYX JTHHEHHBIX YPABHEHWH ¢ JIBYyMs MEPEeMEHHBIMH, B TOM
qHce rpaguuecKH.

Cocrap/isiTe W pemiark JIMHEHHOe YpaBHEHME MM CHUCTEMY JIMHEHHBIX
VPaBHEHHH MO YCIOBHK 3aJa4yd, HHTEPOPETHPOBaTL B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4H MOJIYYECHHBIH Pe3ybTar.

PDYyHKUHH

M300paxkarh Ha KOOPAMHATHOM MPAMOH TOYKH, COOTBETCTBYIOUIHE 32 aHHBIM
KOOpJHHATAM, JIYy4H, OTPE3KH, HHTEPBAJIbl, 3alIHCHIBATE YHCJIOBBIE ITPOMEKYTKH Ha
anrebpanyuecKoM fA3BIKE.

OTrmedarTh B KOOPAMHATHOH MJIOCKOCTH TOYKH 10 3aJaHHBIM KOODIHHATAM,
CTPOUTE rpaduku THHEHHBIX QYHKUHH, CTpouTh rpaguk GyHKUHH v = |X|.

OnuceiBaTh ¢ TMOMOIIBI  (YHKIUIT M3BECTHBIC 3aBUCHMOCTH  MEWKIY
BEJIMUMHAMM: CKOPOCTh, BPEMs, paccTOsHHE, 1leHa, KOJHYECTBO, CTOHMOCT,
MPOH3BOIUTENIEHOCTh, BpeMs, 00bEM padoTEI.

Haxoauts 3navenne GyHKIUMH MO 3HAUYCHUIO & apryMeHTa.

[Tonumate rpaduueckuii crnocod MnpejacTaBleHHs W aHalIH3a WH(POpPMAalNH,
H3BIIEKATh H MHTEPIPETHPOBATH HH(POPMAIIHIO W3 TPA(PHKOB PEalIbHBIX MPOLIECCOB
H 3aBHCHMOCTEH.

K konuy oOyuenus B 8 kiaacce oOyuarwuiuiics MNOMYYHT CIEIYHIOLINE
MPEAMETHEIC PE3YIbTATHI:

Yuciia v BbIYHCIEHHH

Mcnonk30BaTe HavanbHBIE TPEACTABICHHA O MHOMKECTBE HeliCTBHTEIBHBIX
YHCEN JUISl CPABHEHHS, OKPYTJIEHH W BBIYHCIICHUH, M300pakaTh AeHCTBUTELHBIE
qHCIa TOUKAMH HA KOOPIHHATHOH NPAMOI.

[IpuMenATs MOHATHE apH(pMETHYECKOT0 KBaJPaTHOIO KOPHSA, HAXOIHTh
KBa/IpaTHBIE KOPHH, WCIOJbL3YA NPH HEOOXOHMOCTH KalbKYJATOP, BINOIHATE
npeoOpa3oBaHuA BhIPAkKEHHI, COAEpPIKAIUX KBAJApPaTHBIE KOPHH, HCIOIB3YA
CBOICTBA KOpPHEH.



Henone3oratek 3anmiucH OOJIBIIHX H MAJIBIX YHCE ¢ NMOMOIIBH JIeCATHYHBIX
npo0Oeit 1 crenenei uucna 10.

AnredpanvecKkHe BbIpaKeHHS

[IpuMeHATE TOHATHE CTENEHH ¢ LEJBIM  TIOKa3aTesleM, BhITOIHATE
npeoOpa3oBaHus BBIPAKEHHI, COIEPIKALMX CTEMEHH ¢ LEIBIM TTOKa3aTeIeM.

BhINMoaHATE TOMKAECTBEHHBIE Npeo0pa3oBaHus PAallMOHAIBHLIX BhIPAKEHHI
Ha OCHOBE MpaBHJI JeiicTBHIT Ha/1 MHOTOUJIEHAMH W anredpanvecKuMH JIpOOSMH.

PackianbiBaTh KBaApaTHBIH TPEXUICH HA MHOKHTEIH.

[IpuMenaTs npeodpasoBaHus BeIPAKEHHUH [UIs PELIEHHs Pa3IMYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX MPEMETOB, U3 PealIbHOH MPAKTHKH.

YpaBHeHHs H HEPABEHCTBA

Pemiate JMHelHBbIe, KBAJpaTHBIE YpaBHEHHs W palMOHAJIbHBIE YpaBHEHHS,
CBOJIALIIMECH K HUM, CHCTEMBI JIBYX YPaBHEHHIT ¢ IBYMS TEPEMEHHBIMH.

[TpoBOANTH NpOCTEHIIHE HCClIe0BAHHSA YPaBHEHHH H CHCTEM ypaBHEHMH, B
TOM YHCIIE ¢ PHMEHEHHEM TpaH4YecKHX NpPeICTaBICHHH (YCTaHABIMBATh, HMEET
M YpaBHEHME MIIM CHCTEMa YPAaBHEHMH PEUICHMs, €CJIM MMEET, TO CKOJIbKO, H
npoyee).

[lepexoauTh OT cloBecHOH (GOPMYTHPOBKH 3amadyu K e€ anredpauyeckoii
MOJIENIM € TIOMOIIBIO COCTABIEHHS YPaBHEHMs WIM CHCTEMBI YpaBHEHHIA,
HHTEPIIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a1a4H MOTYMEHHBIH pe3yIbTaT.

[IpuMeHATL CBOHCTBA YMCIOBBLIX HEPABEHCTB JUIS CPAaBHEHUA, OLICHKH,
peniaTh JWHEiTHBIE HEPaBEHCTBA ¢ OJHOH TEepeMEeHHOH M WX CHCTEMBI, JaBaTh
rpaM4ecKy0 MIUTIOCTPALIMI0 MHOMKECTBA pEIICHHIH HEpaBEHCTBA, CHCTEMBI
HEPABEHCTB.

PyHKuuH

[lTonuMaTe W MCMONBL30BaTh (PYHKUHOHATLHBIC TOHATHA M A3BIK (TEPMMHBI,
CHMBOJIHUECKHE 0003HAYEHHs), ONpe/eNnaTs 3HaueHHe (PYHKIHH 10 3HAYEHHIO
apryMeHTa, OTpe/IesaTh CBOHCTBA (DYHKINH 10 €€ rpaduky.

Crpouts rpadmku 3/1eMeHTapHbIX (PYHKUMA BHA:

y=kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBATE CBOIICTBA YHCIIOBOI]
hyHKIHH 1o e€ rpaduky.

K xonmy obOyuenus B 9 Kiaacce oOyyaomMiics NOAYYHT CIASAYIOMIME
NpeAMETHBIE Pe3Y/IbTaThI:

Yucia ¥ BBIMHCICHHS

CpaBHUBATHL H YIIOPSIOYMBATHL PAllMOHAILHBIE H HPPAIHOHAIILHbIE YHCIA.

BeimonHATE  apu)MeTHYecKHe JeHCTBHA C pallHOHAJIBHBIMH  YHCJIAMH,
coyeTass YCTHbIE M NHCbMEHHBIC NPHEMBI, BBIMOIHATL  BBIYHCICHHA C
HPPaLHOHAIBHBIMH YHCIIAMH,



HEIX(}JI,H'I‘h 3HAYEHHA ﬂ'I‘ﬁI[EﬂHEﬂﬁ ¢ HellbIMH - IToKa3aTe/iiMM  H I{DpHE!IL;I,
BEIYHCIATE 3HAYEHUS YUCIOBBIX BRIPAKEHHII.

OKpyrasaTe ACHCTBUTEIBHBIC YHCIA, BBIMONHATH TNPHKHIKY pPe3yabTaTa
BBIUHCIIEHHH, OLIEHKY YHCIIOBBIX BBIPAKEHUH.

VpaBHeHHs H HEPABEHCTBA

Pelnars nuHeliHble M KBaJpaTHLIE YPAaBHEHHS, YPaBHEHHA, CBOJALIMECH K
HUM, TIpocTelume ApoOHO-paliOHaNbHbIE YPABHEHHS.,

Pemats cHCTEMBI 1BYX JMHEHHBIX YPABHCHHMH C [BYMSI INEPEMCHHBIMH H
CHUCTEMBI JIBYX YPaBHEHHH, B KOTOPLIX O/IHO YpaBHEHHE He ABISETCs THHEHHBIM.

PemaTe TekcTOBBIE 3aJav anredpanvecKHM CHOco00M € TIOMOIIBID
COCTABJICHHS YPABHEHHUA MM CHCTEMBI JIBYX YPABHEHHH C JIBYMS [IEPEMEHHBIMH.

[TporoauTe npocTeiiline Uccle 0BaHUS YPABHEHWH M CUCTEM YpPaBHEHHIl, B
TOM YHCIIE ¢ MPHMEHEHHEM TpaHYeCKUX NPEICTABICHUH (YCTaHABIMBATh, HMEET
JIH }-’pﬂHHEHHﬁ HIH CHCTEMA }"pﬂHHEHHﬁ pEIIIEHHH,, SCJIH HMEET, TO CKOMIBKO, H
npouee).

Pelnats nuHeiiHble HEpaBEHCTBA, KBAJPAaTHBIE HEPABEHCTBA, M300pakaTh
pellleHHe HEepaBEeHCTB Ha YHCIOBOH NPAMOM, 3alMCBIBATE PELIEHHE C MOMOIIBID
CHMBOJIOB.

Pelnars  cHcTEMBl  JIMHEHHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BK/IIOYAIOIIME KBaJApaTHOE HEPaBeHCTBO, H300pakaTk pelIeHHe CHCTeMBI
HEPABCHCTB HA YHCJI0BOH NPAMOH, 3alHCLIBATH PEILICHHE € TOMOIILI0 CHMBOJIOB.

HMcnonks30BaTe HEpaBeHCTRBA MPH PELISHHH Pa3IHYHBIX 3a7a4.

DOyHKUUH

Pacniosnasare QyHkuMH u3ydeHHblX BuaoB. [lokaseiBaTh cxeMaTH4ecKH

pacrnoyioykeHHe Ha KOOPIUHATHOMH TUIOCKOCTH TpadukoB QyHKUMI BHaa: v = kx, v
=kx+ b y=ki,y=ax2 + bx + ¢ y =x3, y=1x y = |x], B 3aBHCHMOCTH OT
3HAYeHUH KOA(h(PHIIHEHTOR, OMTHUCHIBATEL CBOICTBA (YYHKIIHIA.

CtpouTh ¥ H300pakaTh CXEMATHHCCKH TpaQHMKH KBaOpaTHHHBIX (DYHKIIHIA,
OIHCHIBATH CBOHCTBA KBAJAPATHYHBIX (PYHKIHH 10 UX rpadukam.

Pacnio3HaBaTh KBaApaTHYHYI (PYHKIHIO 10 GopMYyIe, MPUBOAHTE MPUMEPEI
KBa/IpaTHYHBIX (PYHKIHI U3 pealibHON KH3HH, (PH3HKH, TE€OMETPHH.

Yucoosble nocae10BaTeILHOCTH H IIPOrPeccHH

PacnioznaBath apudMeTHUECKYI0 M TEOMETPHYECKYIO TPOTPECCHH  TPH
pasHeIX criocodax 3ajaHus.

BRIMONHATE  BBIMHCIACHHA C HCHOIb30BaHHEM (OPMYIT N-ro  wieHa
apuPMETHUECKOH H IeOMETPHYECKOH NMPOIPeccHii, CYMMBI IIEPBLIX N YIEHOB.

M300paxkarh uieHBl MMOCIEI0BATENBHOCTH TOYKAMH Ha KOOPIHHATHOM
MIIOCKOCTH.



Pemate 3anaumn, cBs3aHHBIE C YHCIOBBIMH [OCJEI0BATENLHOCTAMH, B TOM
YHCIIE 3aavH U3 PealbHOMH KH3HHU (C MCMOIL30BAHHEM KalbKYJIATOpa, HH(POBLIX
TEXHOJIOTHi).



TEMATHYECKOE IIJIAHUPOBAHHE
7 KJIACC

Haumenosanune pasiejios v Tem
nporpaMmel

Ne i/

Uucna ¥ peluMCcIcHnd. Panyonansunie

HHCIA

Anrebpandeckne BRIpaKeHHA
YpapHeHHA W HEPABEHCTRA
Koopaunare: v rpadukn. DyHkumn

[loeTopenne u obobmenne

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

Koanuecreo 4acop

Beero

25

27

102

Konrpoikusie
paboTsl

IpakTHueckHe
padoTkl

INEKTPOHHBIE
(undposbie)
obpazoBaTelibHbIe
pecypent

bubnuotexka LIOK
https://m.edsoo.rw/ 7415690
butmiorexa LHLOK
hitps://m.edsoo. /74 15h90
Bubnuorexa IIOK
https://m.edsoo.ru/7f4 15690

bubnuotexa LIOK
https:/m.edsoo.ruw/7f4 150590

bubnuorexa LIOK
htips://m.edsoo.rw/ 7415090




8 KJIACC

Ne n/m

10

HaumenoBanue pasiesioB H TeM
NPOrpaMmel

Uucna v BEMHCIEHHA, KBHJPHTH]}I'E KOpHH

Yucna H seludciennd. CTenelb ¢ HelbiM
MnoKazareineM

Anrebpandeckne BRIpaKeHHA.
KBanpatHbrii TpéxuneH

Anrebpandeckie BRIPAKEHHA.
Aunrebpanyeckas 1pods

YpapueHus u HepapeHcTBa. KBanparHeie
ypaBHEHHA

YpaeHeHus W HepageHCTRA, CHCTEMBI
YpPABHEHHH

Ypaenenus u nepasencrsa. HepaseHcrea

GyukHH. OCHOBHBIC TOHATHSA

Gyukiumn. Yucnopsie GyHKIHH

[losTopenne n obobieHHE

OBUIEE KOJIMMECTBO YACOB I10 ITPOI'PAMME

KoanvuecTeo uacor

Beero

15

15

13

12

102

KourpoibHbie
patoTh

Ipakruyeckne
patoThI

NIeKTPOHHBIE
(undpoebie)
odpa3zoBaTe/bHbIE
pecypesl

bubnunorexa [IOK
https:/m.edsoo /741 Tafd

bubnuotexa LIOK
https:/m.edsoo.ru/7f4 1 7af¥

Butmorexa LLOK
https://m.edsoorw/714 1 Taf®
bubmworexa [JOK
https://m.edsoo.rw/ 741 7af®

butnuorera LLOK
https://m.edsoo.rw/7f417af8

bubnworexa [JOK
https://m.edsoo.rw/7f417af8

bubnuorexa LIOK
https://m.edsoo. /7141 7af8
butmiorexa LLOK
https://m.edsoo.ru/7t4 1 7at8

Butmorexa 1LOK
https://m.edsoo.rw/741 7afR

bubnuorexka LIOK
https:/m.edsoo.rw/7f417af8




9 KJIACC

Ne n/m

OBUIEE KOJIMHECTBO YACOB T10 ITPOI'PAMME

HanMeHoBaHHe pa3ae/ioB v TeM
NPOrpaMmmMbl

Uuena u eelaucienud, JeiicrenrelibHble
YHCTa

YpaBHeHHS H HEPaBCHCTBA. Y paBHCHHS C
OJHOH NepeMeHHOi

YpaeneHus W HepageHcTRa, CHCTEMEI
VpaBHEHHH

Ypaenenus W HepasencTea. HepaseHcrtsa

PyHKIHA

YucnoBeie mociaenoBaTenbHOCTH

n(‘JB']'GPEHHe* obobdIeH He, CHCTEMATH3AUHA

FHAHHH

KoanvuecTeo uacor

Beero

14

14

16

16

15

18

102

Konrpoibusie
padoTh

IMpakTH4yeckne
padoTh

DIeKTPOHHBIE
(uudposbie)
ofipazoBaTebHbIE
pecypehl

bubnnorerka [JOK
https://m.edsoo.ru/71419d08
butnuotexa LHOK
https://m.edsoo.ru/7419d08
butnunorerka HHOK
https://m.edsoo.ru/71419d08

butnuoreka HOK
https://m.edsoo.ru/71419d08

butnuoreka LHOK
hitps://m.edsoo.rw/71419d408

butnnoreka LHOK
https://m.edsoo.rw/ 74 19d08

butnuoreka HOK
https://m.edsoo.rw/71419d08










