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INOSACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIseTcss OIHUM H3 OHNOPHBIX KYpPCOB OCHOBHOrO 00Iero oOpa3oBaHHs: OHa
obecrieynBaeT M3y4CHHE JAPYIMX UCHMILIMH, KaK €CTECTBEHHO-HAy4HOr0, TaK M T'yMaHUTapHOIO
IIUKJIOB, €€ OCBOGHHWE HEOOXOAMMO [UI1 MNPOJODKEHHS 00pa3oBaHMS M B IIOBCEIHEBHOW JKU3HHU.
Pa3Butne y 00yJaromumxcs Hay49HbIX MPEJCTaBICHUNA O MPOUCXOKICHUN U CYIIHOCTH alredpandyeckux
abcTpakiuii, crnocode OTpakeHHs MATEeMaTHUYECKOW HAyKOW SBJICHHWHA M MPOILECCOB B MPHPOJE H
0011IeCTBE, PO MaTEMaTUYECKOI0 MOJICTTMPOBAHNS B HAYYHOM MTO3HAHUH M B MIPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS M KAa4ECTB MBILIUIEHUS, HEOOXOJUMBIX AJIs aJalTallud B
coBpeMeHHOM IupoBoM obuiectBe. M3ydeHue anredpsl odecrnedrBaeT pa3BUTHE YMEHHs HAOII01aTh,
CpaBHUBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTH
apryMEeHTUPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS U BBIBOABI, (OPMYIHPOBATH YTBEPKICHUS.
OcBoenne Kypca aiareOpsl oOecrnedyuBaeT pa3BUTHE JIOTMYECKOIO MBINUIEHHS OOYy4YaloUIUXCs: OHU
UCMOJIB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pacCyXAEHUs, O0O0OIIeHHe M KOHKPETU3alUIo,
abctparupoBaHue U aHajgoruto. OOydeHue anrebpe mpeAnonaraeT 3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIbHON AESITEIbHOCTH 00y4arolMXCsl, IOITOMY CaMOCTOSATEIbHOE PEIICHUE 3a]1a4 SBJISETCS
peanuzanuei 1esiTeIbHOCTHOrO MPUHIUIIA 00 yICHHS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTIO OOIIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHMMAIOT COJEp)KATEeIbHO-METOANYECKUe JMHUU: «YUucia ¥ BBIYMCIECHUN,
«AnreOpanyeckue BbIPAKEHUS», «YpaBHEHMs M HepaBeHCTBa», «Dynkuumy». Kaxnas u3 3THX
COZIEpKATEIbHO-METOANYECKUX JIMHUM pa3BHUBAaeTCAd HAa NPOTSHKEHUM TpEX JIeT H3Y4YeHUs Kypca,
B3aUMOJCHCTBYSl C JAPYTUMH €ro JMHUSAMH. B Xome wu3ydyeHus ydeOHOro Kypca OOYyYaroIIUMCS
IPUXOJUTCS JIOTHYECKH PACCYKATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBA3M ¢ 3THM
B IIPOrpaMMy y4eOHOro Kypca «Anredpa BKIIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, IIPE/ICTaBIEHHBIE BO
BCEX OCHOBHBIX pasJelax MaTEeMaTHYeCKOro oOpa3oBaHUsS M CHOCOOCTBYIOIIME OBJIAJCHHUIO
00YyJaroIMMHCI OCHOB YHHBEPCAJbHOIO MaTEMaTHUECKOro s3bika. CopepikaTelbHOW U CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOro Kypca «Airedpa» sIBJISETCS €ro UHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUN «YUucna M BBIUKUCICHUS) CIIY)KMT OCHOBOH JUIsl JajbHEHINEro HU3y4deHMs
MaTeMaTHUKH, CHOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS JIOTMUECKOro MBIIUIEHUs, (HOPMHUPOBAHHIO
YMEHUS M0JIb30BaThCs AJITOPUTMAMH, & TAKXKe MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIs TTOBCETHEBHOM XM3HU. Pa3BUTHE NMOHATHA O 4YHMCIIe Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs
CBSI3aHO C pAllMOHAJIBHBIMH U HUPPALMOHAJIBHBIMU YHUCIAMHU, (OPMHUPOBAHMEM IpPEICTaBICHUN O
JEUCTBUTENLHOM uucie. 3aBepllieHHe OCBOEHMsI YMCJIOBOW JIMHMM OTHECEHO K CpeAHEeMY oOlieMy
00pa3oBaHMIO.

Conepkanue JByX aiareOpandeckux JIMHUN — «Anredpanyeckue BbIpaXeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OpPMHUpPOBaHHIO Yy oOOydalolUXcsd MaTeMaTUYecKOro ammapara,
HEOOXOAMMOrO JJIs pelIeHUs 3a/1a4 MAaTEMaTHUKU, CMEXHBIX IPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHusi yuyeOHBIH MaTepuan TPYHIUPYETCS BOKPYT
pallMOHAIBHBIX BbIpaXKeHUil. Anredpa JAEeMOHCTPUpPYET 3HAUEHHME MAaTEMaTHKU KakK s3blKa IS
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeJel, ONMCaHUs MPOLECCOB U SBJIEHUI peajbHOro Mupa. B 3amaun
oO0yueHuss anreOpe BXOAAT TaKKe JajbHeWIllee pa3BUTHE aAJITOPUTMHUYECKOTO  MBILIUICHMS,
HEOOXOIUMOro, B YAaCTHOCTH, [UIS OCBOEHHS Kypca HH(DOPMATHKH, M OBJIAJCHHE HaBBIKAMU
JNENyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre CHMBOJBHBIX (OpPM CHOCOOCTBYET Pa3BUTHIO
BOOOPayKeHUsI, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanre (QyHKIIMOHAIBHO-Tpa)hUUECKOH JIMHUHM HAILEJICHO HA IOIyYEeHHE O0YyJaroIUMHUCS
3HaHUM O (QYHKUMSIX KaK BaKHEHIeW MaTeMaTH4eCKOM MOJAENU IJsl OMUCAHUS U HUCCIEeIOBAHMS



pPa3HOOOpa3HbIX MPOLECCOB M SIBJIEHUI B mpupoje u oduiectBe. VM3yuenue matepuana cnocoOCTByeT
pPa3BUTUIO Yy OOYyYarONIMXCS YMEHHS HCIOJIb30BaTh pa3jMUYHbIC BbIPA3UTEIbHBIE CPEACTBA S3bIKA
MaTeMaTUKH — CJIOBECHbIE, CHMBOJIMYECKHE, TIpauuecKkue, BHOCHUT BKJIaJ B (OpMUPOBaHUE
IPEACTABICHUN O POJIM MATEMATUKU B Pa3BUTUU LIUBUIIM3ALMH U KYJIbTYpBHI.

CornacHo yuyebHOMy miaHy B 7-9 kimaccax u3ydaeTcsl y4eOHBIH Kypc «Auredpa», KOTOPBIH
BKJIIOYAET CIIEAYIONME OCHOBHBIE pa3jielibl copepxaHus: «Hucna u BBIYMCICHUS», «Alredpandeckue
BBIpaXKEHUA», «YPaBHEHUSI U HEPABEHCTBa», « DYHKIIUI.

Ha u3zyuenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 vaca (3 vaca B
Hezemo), B 8 kiacce — 102 yaca (3 vaca B Hezenmo), B 9 knacce — 102 gaca (3 yaca B He1eIN0).

COILEPKXAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BIYUCICHUSA

JpoOu OObIKHOBEHHBIE U JECATHYHBIE, MEPEX0A OT OJHOW (GopMbl 3amucHu Apodell K Apyroi.
IlonsiTe paLMOHAIBHOIO YHCIA, 3alUCh, CPABHEHUE, YIOPAAOYMBAHUE PALMOHAIBHBIX YHUCEIL.
ApudmeTnueckue JeiCTBUS ¢ pallMOHAIBHBIMH unciaaMu. PemeHue 3ajqad U3 peajabHON NMPaKTHKU Ha
4acTH, Ha APOOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeNeM: ONpeleieHrne, Mpeodpa3oBaHre BBHIPAKEHUI HAa OCHOBE
OIpeNeNIeH s, 3amuch OombIMX Yncen. [IpoleHTsl, 3anuch TPOIEHTOB B BUAE ApoOU M APOOU B BUAE
NpoLeHTOB. Tpy OCHOBHBIE 3a7jauM HA MPOLIEHTHI, PELLICHUE 3a/1a4 U3 pealbHON MPaKTUKHU.

[IpuMeHeHM e PU3HAKOB AEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAJIbHBIX YU CEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi 1 oOpaTHasi IPOMOPIIMOHATIBHOCTH.

Adare0panveckue BbIpaKeHUs

[lepeMenHble, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MEpeMeHHOW. JlomycThMmble 3Ha4YeHUS
nepeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEITUYMHAMU B BHAE (popmynbl. Beruncnenus mo
dopmynam. [IpeoOpa3oBaHre OYKBEHHBIX BBIpa)KEHUH, TOXKIECTBEHHO paBHbIC BBIPAXKEHMsI, MpaBUia
npeoOpa3oBaHUsl CyMM U TPOM3BEACHUMN, MpaBUa PACKPBITUS CKOOOK W TPUBEIEHHUS IMOAO00HBIX
CJIaraeMblIX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM I10Ka3aTEIEM.

OpnouneHsl U MHoroujieHsl. CreneHb MHorowieHa. CloXeHHME, BBIYUTAHHE, YMHOXKEHUE
MHOrowIeHOB. ®OopMyJIbl COKpAaIEHHOTO YMHOXKEHMS: KBaJApaT CyMMBI U KBaapat pasHoctu. @opmyia
Pa3HOCTH KBaApaTOB. Pa3iiokeHre MHOIOYJICHOB HA MHOKUTEIIH.

YpaBHeHus M HEPAaBEeHCTBA

VYpaBHEHUE, KOpeHb YpaBHEHHUs, MpaBuUia IPeoOpa3OBaHUsS YypaBHEHUS, PaBHOCUJIbHOCTh
YpaBHEHUH.

JIuHeitHOe ypaBHEHHME C OJIHON TMEPEMEHHOU, YUCIIO KOpPHEW JIMHEWMHOTO ypaBHEHMS, PEIIEHUE
JUHEWHBIX ypaBHeHUM. COCTaBJIeHHE YpaBHEHUU MO YCIOBHIO 3ajiaud. PereHue TEeKCTOBBIX 3a7ad C
MOMOIIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE C JByMs MepeMeHHbIMH u ero rpaduk. CucremMa IBYX JHHEHHBIX
ypaBHEHUH ¢ IByMsl NIepeMeHHbIMH. PelieHue cucteM ypaBHEHUH CocoOoM moacTaHoBKH. [Ipumepst
pEeLIeHUS TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHM.

DyHKUMHU

Koopaunara Ttoukm Ha mpsimoi. YUucioBble npoMexyTku. PaccrosiHue Mexay AByMs TOYKaMu
KOOPIAMHATHOM IIPSMOM.



[IpsimoyronbHast cuctema koopauHat, ocu OX um Oy. AOcuucca M opAMHATA TOYKH Ha
KOOpAHHATHOM niockocTu. [Ipumepsl rpadukoB, 3agaHHbX GopMynaMu. UteHne rpadMKoB peanbHbIX
3aBucumocteld. [lonsatue ¢pynkuuu. I'padux Qynkuuu. CoiictBa Gpynkumid. Jluneitnas QyHkuus, e€
rpaduk. I'paduk ¢pyukuuu y = |X|. ['paduueckoe penicHue TMHEHHBIX YPAaBHECHUN U CUCTEM JIMHCHHBIX
YpaBHEHMIA.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBagpatubiii kopeHb u3 uucna. I[lonstue o0 wuppanuoHampHOM uucie. JlecsTuuHbie
NpUOMIDKEHUST MppaldoHANbHBIX uYncen. CBoiicTBa apu(MeTHUECKHMX KBAJIpaTHBIX KOPHEH M HX
IPUMEHEHHE K TPeo0pa30BaHUIO YUCIOBBIX BBIPAKEHUHN U BHIYMCIEHUAM. [leficTBUTENIbHBIE YHCIIa.

Crenenb ¢ LebIM IIOKa3aTeNneM U €€ cBoicTBa. CTaHAapTHas 3allUCh YHCTIA.

Adredpanveckue BbIPpAKeHUs

KBanpaTHblil TpéxuiieH, pa3ioKeHne KBaIpaTHOIO TPEXUIeHa Ha MHOKHUTEINH.

Anrebpandeckast 1pobb. OCHOBHOE CBOWCTBO airedpanyeckoil apoOu. CioxeHue, BhIYUTAHUE,
YMHOXKEHHUE, eJIeHne are0pandeckux apooeii. PanronanbHble BIpaKEHUS U UX NTpeo0pa3oBaHue.

YpaBHeHus M HEPpaABEHCTBA

KBanpaTtHoe ypaBHeHue, popMmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHHUH, CBOASAIIMXCA K JIMHEHHBIM U KBajapaTHbIM. IIpocTteiimue apoOHO-palroOHAIbHbIE
YpaBHEHMS.

I'padmueckas wuHTEpmpeTanusi YpaBHEHHA C JBYMsI TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YpaBHEHUU C JBYMs TNEepeMeHHbIMU. [IpuMepbl pellleHusl CUCTEM HEIMHEHHBIX YPAaBHEHUN C JBYMS
epeMEHHBIMH.

Pemenue TekcToOBbIX 3a/1a4 anreOpandecKuM CrocoOoMm.

UucnoBbele HEPaBEHCTBA U UX CBOWCTBAa. HepaBeHCTBO ¢ OHOW NepeMeHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OAHOM nepeMeHHoM. CucTeMbl JIMHEWMHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOM.

DOyHKIAA

[Monsitne pynkuu. O6IacTh ONpeaeaeHust U MHOXKeCTBO 3HaueHn pyHknmn. CriocoOsl 3a1aHus
(GYHKUIMH.

I'paduk ¢ynkuuu. YUrenue cpoiictB ¢pyHkuuu no e€ rpaduxy. I[Ipumepsl rpadukoB ¢QyHKImil,
OTpa)XaroIUX PEAIbHBIE IIPOLECCHI.

@OyHKLNH, ONUCHIBAIOLINE NPAMYIO U 00paTHYIO IPOIOPLHOHAIBHBIE 3aBUCUMOCTH, UX T'paUKH.
OyHkuuu Yy = X2,y =X3,y = VX, y=|x|. T'paduueckoe perieHne ypaBHEHHIA U CUCTEM YPaBHEHHIA.

9 KUIACC

Yucia u BoIYUCIEHUS

PannonanpHbIe YMcna, HPpalMOHAILHBIE YKCIIA, KOHEYHBIE U 0€CKOHEUHBIE JIECATUYHBIE IPOOH.
MHOXX€ECTBO JEHCTBUTEIBHBIX YUCEII, IEHCTBUTEILHBIC YHCIIA KaK OCCKOHEUYHBIC AECATHYHBIC APOOH.
B3anmMHO 0IHO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JEHCTBUTEIBHBIX YHUCET U KOOPAMHATHOU
PSIMOiA.

CpaBHeHUE EHCTBUTEIBHBIX YHCEN, apu(METHUECKIE ISUCTBUS C IEHCTBUTEIPHBIMHA YHCIAMHU.

Pa3smepsl 00EKTOB OKPYKAIOIIEr0 MUPA, JIIUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MUPE.

[IpubnmxEnHOE 3HaUYEHUE BEIMYUHBI, TOYHOCTh Npubmmkenus. Oxkpyrienue yucen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BHIYM CJICHUM.

YpaBHeHHs U HepaBeHCTBA



JIuneitHoe ypaBHeHue. Penienre ypaBHEeHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUMH, CBOIAINMXCS K KBaJpaTHBIM. bUKBagpaTHOE
ypaBHeHue. IIpumepbl pelieHus ypaBHEHHMM TpeTbed M 4YETBEPTOM CTENEHEH pas3IokKEHUEM Ha
MHO>KHTEIH.

Pemenne npoOHO-palMoHaIbHBIX ypaBHEHUH. PeleHune TEKCTOBBIX 3ajau anreOpanyecKum
METOJIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMH U ero rpaduk. Pemenne cucrem AByX JTMHEWHBIX ypaBHEHUN
C IByMs IepeMeHHBbIMU. PellleHne cucreM IBYX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe —
BTOpO# creneHu. ['paduyeckas nHTEpHpeTanus CUCTEMbl YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3a/1a4 anredpandeckuM CriocoOOM.

UYucioBbIe HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Perienne cucrteM JTMHENHBIX HEPABEHCTB
¢ oziHOM nepemeHHOl. KBanpaTHble HepaBeHCTBa. [ pauueckast HHTEpIIpETaLisl HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C IByMs IIEPEMEHHBIMH.

DOyHKUHMHU

KBanpatuunas ¢yHkius, e€ rpaduk u coiicrsa. IlapaGona, KOOpAUHATHl BEpPIIMHBI apabobl,
0Cb CUMMETpPUH 1apad okl

[padukn Gpynxuuit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x|, 1 ux cBoiicrsa.

Yuci0Bble NMOCJI€10BATEIBHOCTH U IMPOTPECCHH

[TonaTue 4YKMCIOBOM TMOCIENOBATEIBLHOCTH. 3aJaHue IOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmysoli U GopmyIIoi N-ro yieHa.

Apudpmernueckass U reomerpuueckas mporpeccur. @opmynsl N-ro uieHa apupMeTudecKoil u
reOMETPUYECKON MPOrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N3o0paxenne dieHOB apu(METHYECKOW U TeOMETPUYECKOH TPOTPeccCHil TOoYKamMHu Ha
KOOPJAMHATHOM MIIOCKOCTHU. JINHEHHBIN 1 SKCITOHEHIIMAIbHBIN pOCT. CII0KHBIE POIICHTHI.

IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUS IPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl  OCBOGHHMS  INpOrpaMmbl  ydeOHOro  Kypca  «Ajredpar
XapaKTepU3YyIOTCS:

1) narpuoTHyeckoe BOCIIMTAHUE:

IPOSIBIICHUEM HMHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTHUKU, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTH)KEHUSAM POCCHUICKUX MAaTEMaTUKOB U POCCUMCKOM MAaTEeMAaTHYECKOM ILIKOJBI, K
HCIOJIb30BAaHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaxX U NPUKJIATHBIX cepax;

2) rpa:xkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEW TpakJaHMHA U pealu3allud €ero Ipas,
NPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Ipolenyp TpakJaHCKOro oOmiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM HPUMEHEHHEM JIOCTH)KEHUN HayKH, OCO3HAHUEM
BaKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B AESITEIbHOCTU YUEHOTO;

3) Tpy10BOE BOCIIMTAHME:



YCTAaHOBKOH Ha aKTUBHOE YydYacTM€ B pEIICHUM IPAKTUYECKUX 3alad MaTeMaTH4eCKON
HAIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMAaTHUECKOro o0pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU
JUIsl YCIEIIHOW MpogecCuOHaIbHON NeITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM
BbIOOPOM U ITOCTPOECHUEM MHIUBUIYATbHON TPAEKTOPHH 00pa30BaHMS U )KU3HEHHBIX IJIAHOB € y4ETOM
JMYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHHE:

CMOCOOHOCTHIO K AMOLIMOHAIILHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyX1€HUH, YMEHUIO BUJETh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYC CTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTaLEN B AESITEIbHOCT HA COBPEMEHHYIO CUCTEMY HayUHBIX NPEICTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKAa, MPUPOABI U 00IIEeCTBA, TOHUMAHUEM MAaTEMaTHUYECKOM HayKu
KaKk c¢epbl YEJIOBEUECKOM MAESITENbHOCTH, 3TanoB €€ pa3sBUTHUS M 3HAYMMOCTU JJs Pa3BUTUA
LUBUIM3AI[MH, OBJAJEHUEM S3bIKOM MaTeMaTHUKM M MaTeMaTHYEeCKOM KyJIbTYpPOHM KakK CpeICTBOM
NO3HAHMS MUPA, OBJIAICHUEM IIPOCTEUIIMMH HaBbIKAMHU U CCIIEJ0BATENILCKON AEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHWe, (POPMHMPOBAHME KYJIbBTYPbI 310POBbS H 3MOLHOHAJBLHOIO
O0J1aronos1y4us:

TOTOBHOCTBIO INPUMEHATh MAaTEMATUUECKUE 3HAHUS B MHTEpPECaX CBOETO 310POBbs, BEIEHUS
30pOBOro 00pa3a JKU3HU (340pPOBOE NHTaHUE, COAJAHCHUPOBAHHBIM pEXHUM 3aHATUH U OTIbIXa,
peryisipHas gu3nyeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKA peiIeKCUuu, IPU3HAHUEM CBOETrO
IpaBa Ha OIMOKY U TaKOro e IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHE:

OpHEHTalMell Ha MpPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUM A peleHus 3agad B 001acTu
COXPaHHOCTH OKpY’Kalolllel cpelibl, INIAHWPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUI
JUIS OKpYXKarolle cpesibl, OCO3HAHHEM II00AIbHOTO XapakTepa SKOJIOTMYeCKUuX MpoOJeM U MyTed ux
pelIeHus;

8) aganTauus K U3MEHSIIOIMMCS YCJIOBHAM COLMATBHON U IPUPOIHOI cpeabl:

TFOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUUThCA Y JPYIUX JIOJEH,
nIproOpeTaTh B COBMECTHOM AESITEIbHOCT HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OIbITa JPYIHX;

HEOOXOAUMOCTBIO B (POPMHUpPOBAHMM HOBBIX 3HaHUH, B TOM 4ucie (QOpPMYJIUpPOBaTh HUIEH,
HOHATUS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIE PaHEEe HEM3BECTHBIX, OCO3HABATh A€(PUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOMINI KOHTpMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JEUCTBUS, POPMYINPOBATH
U OLICHUBATh PUCKH U MOCIEICTBU, (POPMUPOBATDH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe1bHbIE YHUBEPCAJIbHbIE YUeOHbIe NelcTBUS

Bba3oBbie JJornueckue geicTBUs:
® BBUIBISITh M XapaKTEpU30BaTh CYIICCTBCHHBIC TMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSATHH, OTHONICHUH MEXKIYy TOHSATUSAMU, (DOPMYIUPOBATH OMPEACICHUS TOHITHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCH(PHUKAIMM, OCHOBAHHS [JIs1 000OIIEHUS M
CpaBHEHUS, KPUTEPHUH MMPOBOAMMOTO aHAIIN3A;
® BOCIPHUHHUMATH, (QOPMYIUPOBATH W MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIBHBIE H
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIE U 00IIIKE, YCIOBHBIE;



BBISIBJSITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUUS B (QakTax,
JaHHBIX, HAOMIONEHUAX U YTBEPXKICHUSAX, MpeaiaraTb KpUTEPUU JJISI  BBISABJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JefaTh BBIBOABI C MHCIOJIB30BAHMEM 3aKOHOB JIOTMKH, AEIyKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOU€HU A, YMO3aKIIOUEHUH 110 aHAJIOT U Y,

pa3bupaTh JOKazaTeIbCTBA MAaTEMaTHUYECKUX YTBEpPXKICHHH (IpsiMble M OT IMPOTUBHOIO),
MPOBOAUTH  CAMOCTOSITEIbHO HECJIOKHBIE JIOKa3aTelbCTBA MaTeMaTHYecKuX (paxTos,
BBICTpanBaTh AapryMeHTAlUI0, IPUBOAMTH MPUMEPHl M KOHTPIPUMEPHl, OOOCHOBBHIBAThH
COOCTBEHHBIE PaCCyKECHUS;

BBIOMpPATh Croco0 pemreHus y4eOHOW 3a1auM (CpaBHMBATH HECKOJIbKO BApPHAHTOB pEIICHUS,
BBIOMPATh HAaUOOIEe MOAXOIAIINN C YIETOM CaMOCTOSITETIHFHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBarelbCcKue JeiicTBUS.

UCII0JIb30BaTh BOMPOCHI KaK HCCIENOBATEILCKUI MHCTPYMEHT IMO3HAHHs, (HOpMYIHpOBaThH
BOIIPOCHI, (PUKCHPYIOIIME MPOTHBOPEUUE, MPOOJIEMY, CaMOCTOSTEIbHO YCTaHABIIMBAThH
MCKOMOE ¥ JIaHHOE, (OpPMUPOBATh FUIIOTE3Y, apI'yMEHTHPOBAThH CBOIO TTO3HIINI0, MHEHHE,
MPOBOJHUTH TIO CAaMOCTOSITEILHO COCTABIICHHOMY IUIAHY HECJIOKHBIA JKCIICPHUMEHT,
HEOOJIBIIIOE KMCCIENOBAaHUE 10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIICHHS W BBIBOJABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HAO0JIIOICHU S, HCCIICIOBAHNUS, OLICHUBATh JJOCTOBEPHOCTH MOJYYSHHBIX PE3yJIbTATOB, BEIBOJIOB
H 0000IIIEHHIT;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, @ TAKXKE BBIIBUTATh MIPEATIONOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢c nundopmanueii:

BBISIBJISITh HEJJOCTATOYHOCTh M M30BITOUHOCTh WMHGOpPMAIMM, TAHHBIX, HEOOXOJUMBIX JUIs
pelIeHus 3a0a4H;

BBIOMpPATh, AaHAIM3MPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETHPOBATH WH(OPMAIHIO
pa3IUYHBIX BUAOB U (POPM IIPECTABIICHNUS;

BbIOMpaTh (hopMy mpencTaBieHHs WHGOpPMAaMM M WUIIOCTPUPOBATH pelIaeMble 3aJauu
CXeMaMH, uarpaMMaMu, HHOU rpaMKol U NX KOMOMHALUAMY;

OLIEHUBAThb HAJA&KHOCTh HMH(GOpMALUMU 110 KPUTEPUSAM, MPEIJIOKEHHBIM YUYUTEIEM HWIIU
copMyIMpPOBAaHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHuBepcaJbHbIC yqeﬁnble JeHCTBHUA:

BOCIIPUHMMATh ¥ (OPMYIHPOBATh CYKACHUS B COOTBETCTBUM C YCIOBHSMH U IIEISIMU
o0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MUCHMEHHBIX
TEKCTaxX, JaBaTh IIOSICHEHUS IO XOAY pEHIeHUs 3aJa4yd, KOMMEHTHPOBATH MOJyYCHHBIN
pe3yJIbTaT;

B XOme OOCYXAEHHS 3a/JaBaTh BOIPOCH IO CYIIECTBY OOCYXIAeMOH TeMbl, IIPOOJIEMBI,
pelraemMoii 3aa4yu, BEICKAa3bIBaTh UJICH, HALICIICHHBIC HA MTOUCK PELICHUS, COIIOCTABIATh CBOU
CY)KJICHHS C CYXKJACHUSAMH JIPYTHX YYaCTHUKOB JTMAJIOra, OOHAPYKUBATh PA3JINYHE U CXOJICTBO
MO3HIINH, B KOPPEKTHOI GopMe (HOpMyYITHPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHHUS;
NPEACTABIATh PE3YyJbTAaThl PEIIEHHs 3aJaud, OSKCIIEPUMEHTA, WCCIEIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBHICTYIUICHHS C YYETOM 3a1ad MPE3CHTAllUd U
0COOEHHOCTEN ayIUTOPUU;



® [IOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAILHOW pabOTHI IpH
pemeHny y4eOHbIX MaTEMAaTHIECCKUX 33124,
® [PUHUMATH Ieb COBMECTHOW MAESITENbHOCTH, MIAHUPOBATh OPraHHU3AIUI0 COBMECTHOU
paboThI, pacnpenesisiTh BUIbI pabOT, JOroBapUBaThCsA, OOCYXIATh IPOIECC U PE3YJIbTAT
paboThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH
® yyacTBOBaThb B IPYNHOBBIX ¢GopMax paboThl (00CYyXIeHHsS, OOMEH MHEHUSMH, MO3TOBBIE
IITYpMBl B APYTHUE), BBHIIOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHHPOBATH CBOHM IEHCTBUS C
JAPYTUMH YJIeHAMH KOMAaHJbI, OLEHMBATh KAa4eCTBO CBOETO BKJaJa B OOHIMHA TPOAYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH B3aHMMOJICH CTBUSL.
Pery1siTuBHbIe YHUBepcalbHbIe YueOHbIe AeficTBUSA
Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBISATH IUIAH, aJITOPHTM pEIICHUS 3aJaud (WIM ero 4acTh), BHIOMpATh
Croco0 pemieHus: C y4E€TOM HUMEIOIIMXCS pECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAIIH.
CaMOKOHTPOJ1b, SMOIIMOHAIbHbIN HHTEJJIeKT:
® BIANETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJII MpOIecca W pe3yibTaTra peIIeHHs
MaTeMaTU4YEeCKOM 3a/1a4H;
® TpeABHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpH PEUICHWW 3a7add, BHOCHUTb
KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWJIEHHBIX OIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OICHHUBATh COOTBETCTBUE pE3yJbTaTa [EATEIbHOCTH IIOCTABICHHOW M€ M YCJIOBHUSM,
OOBSICHITh TPUYUHBI TOCTHKEHHS WM HENOCTIXKEHUS 1€, HAaXOOUTh OIIMOKY, NaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

K koH11y 00ydenus B 7 kiacce o0ydaromuiics MOJIyduT CIEAYIOMUE IPEAMETHBIE PE3YIbTAThI:

Yuciia 1 BIYUCICHUSA

BeimonHsATe, coueras YCTHBIE M TUCbMEHHbIE MPHEMBI, apudMeTHdyeckue AEeHCTBUS C
pPaLMOHAILHBIMU YU CJIAMH.

HaxonuTh 3HaueHMs YUCIIOBBIX BBIPAKEHUH, NPUMEHATh pa3HOOOpPa3HbIE CIOCOOBI U MPUEMBI
BBIUHCIIEHUS 3HaYEHUI IPOOHBIX BBIPAXKEHUH, COAEPKAIINX OOBIKHOBEHHBIE U 1IE€CATUYHBIE APOOH.

IlepexoanuTh OT OAHOM (hOPMBI 3aUCH YHMCET K Apyroi (mpeodpa3oBbIBaTh JECATUYHYIO IpO0b B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO 1ECATUYHYIO IPOOB).

CpaBHUBATh U yHOPSAA0YMBATh PALlMOHAJIbHbBIE YN CIIA.

OxpyryiATh ynca.

BbINIONHAT NPUKUAKY U OLICHKY pE3yJbTaTa BBIYUCIEHUN, OLICHKY 3HAYCHUH YHUCIIOBBIX
BBIPAKECHUI. BBITONHATE ACHCTBUA CO CTENCHAMU C HATYpaJIbHBIMU IOKA3aTEISAMU.

[IpuMeHATh NPU3HAKYU NEIUMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HATYyPAJIbHBIX YU CEI.

Pemate nNpakTUKO-OPHEHTHPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOLIEHUEM  BEJIUYMH,
IPONOPLHHOHAIBHOCTBIO BEIMYMH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3yJIbTaThl pPEHICHUS 3a7ad C
y4€TOM OrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

Anredpandeckne BbIpaKeHUs!

Hcnonp3oBaTh anredOpandyecky0o TEPMHUHOJOTHI0 W CHMBOJIMKY, HNPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOI0 MaTepuaia.

HaxoanuTb 3HaueHnst OyKBEHHBIX BBIPDAKEHUHN NPU 3aJaHHBIX 3HAUEHUSAX [1€PEMEHHBIX.



BbinonHATe npeoOpa3oBaHUS LEJIOr0 BHIPAKEHUS B MHOIOWIEH IPUBEACHHEM IOAOOHBIX
CllaraéMblX, PaCKpPbITHEM CKOOOK.

BBINTONHATE YMHOXKEHUE OJHOYJIEHA Ha MHOTOYJIEH M MHOIOWIEHAa Ha MHOTOYIEH, IIPUMEHAThH
(dopMyibl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcyuiecTBIATh Pa3jaoKeHUEe MHOTOYJIECHOB Ha MHOMKUTENIU C IOMOIIbIO BBIHECEHUS 3a CKOOKH
00I11er0 MHOXKUTEJS, TPYIIUPOBKH CIIaraeMbIX, IPUMEHEHHs] GOpMYJI COKPAIEHHOIO YMHOXKEHHSL.

[IpumensaThs MpeoOpa3zoBaHUS MHOTOWIEHOB JJIsl PEIIEHUS pa3MYHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PealbHON NPAKTUKU.

Hcnonp30BaTh CBOMCTBAa CTEMEHEH C HATypaJbHBIMH MOKa3aTeNsIMH JUIS NpeoOpa3oBaHUS
BBIPAYKECHU.

YpaBHeHHs U HEpaBeHCTBA

PemaTte JsMHEWHBIE YpaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHsAs IpaBWiIa Iepexoja oT
HCXOJHOr O YPaBHEHUS K PABHOCWIBHOMY eMy. IIpoBepsTh, SBISETCSA M YHUCIIO KOPHEM YPaBHEHHUS.

ITpumeHsATh rpaduuecKkue METObl IPU PELICHUH JIMHEWHBIX YPaBHEHUHN U UX CUCTEM.

[TonOupate mpuMepsl Hap 4Mces, SBJIAIOLIMXCSA PELIEHHEM JIMHEHHOro ypaBHEHUS C JBYMs
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IMJIOCKOCTU Tpa(MK JMHEHHOro ypaBHEHHs C JIBYMs I€pEMEHHBIMH,
HOJIb3YACh TPA(UKOM, IPUBOJAUTE IPUMEPHI PELICHUS yPaBHEHHUS.

PemaTh cucteMbl IBYX JIMHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM YHUCIIE IPahUUECKH.

CocTaBiATh M pellaTh JMHEMHOE YpPaBHEHHE UJIM CUCTEMY JIMHEHMHBIX YPaBHEHHMH IO YCIIOBHUIO
3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYYEHHBIN pe3yJIbTaT.

DOyHKIIUA

N3o6pakath Ha KOOpAMHATHOM MPSIMOW TOYKHU, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPIWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIHCHIBATh YMCIOBBIC IPOMEXYTKH Ha aJlredpanyeckoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOM IMJIOCKOCTM TOYKU IO 33JaHHBIM KOOpPAMHATAM, CTPOUTH I'papuKu
nuHeHHbIX QyHKIUH. CTpouTth rpaduk GyHkmun Yy = [x|.

OnwuceiBaTh C MOMOIIBIO (DYHKIMH W3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYHMHAMU: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTENBHOCTD, BpEMsI, 00BEM PabOTHI.

HaxomuTs 3HaueHne GyHKINHU 110 3HAYEHHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnoco0 NpenCTaBICHUS M aHaiaM3a HHQOpPMalMM, W3BJIEKATb U
MHTEPIPETUPOBATH NH(OPMALIUIO U3 I'Ppa(PUKOB peasbHbIX IPOLECCOB U 3aBUCUMOCTEH.

K xoHIly 00yueHus B 8 Kiacce 00y4arolUiiCs MOIYyYUT CIELYIONE IPEMETHbIE PE3YIbTaThl:

Yucia ¥ BIYHCTICHUSA

Hcnonp3oBaTh HauaIbHbIE IPEACTABICHNS O MHOXKECTBE 1€ CTBUTEJIBHBIX YUCEI JIs1 CPAaBHEHNUS,
OKPYIJIEHUS U BBIYUCIIEHUH, 1300paxaTh AeHCTBUTEIbHBIE YUCIIA TOYKAMH Ha KOOPJMHATHONW IPSIMOM.

[TpumeHATh MOHATHE apU(PMETHUECKOrO KBAJpPaTHOI'O KOPHS, HAXOAUTh KBaJpaTHbIC KOPHH,
UCTIOJIB3YS IPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHATE IPeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX
KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJMBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX JIpoOeil U creneHen
yucia 10.

Anredpanveckue BbIpaKeHUs!

[IpuMeHSTh MOHSATHE CTENEHHU C LENbIM MOKa3aTeIeM, BBIMOIHATh IPeo0pa30BaHUs BEIPAKEHUH,
COJepKAIINX CTENEHU C IEIBbIM IT0Ka3aTEIEM.

BbINOMHATE TOXKAECTBEHHBIE MPEOOPAa30BAHUS PALMOHAJIBHBIX BBIPAXKEHUI Ha OCHOBE IpPaBHII
JIWCTBUI HAJ MHOTOWIEHAMH U alTre0pandecKuMu IpOOsIMH.

PacknanpiBaTh KBapaTHBIA TPEXUIIEH HA MHOXKHUTEIH.



[TpumensaTs mpeoOpa3zoBaHUsl BBIPAKEHUH ISl pEIIeHUs Pa3IMYHbIX 3aJa4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAILHON IPAKTUKH.

YpaBHeHus M HEpaBEeHCTBA

PemaTp nuHeliHbIe, KBaJpaTHBIC YPAaBHEHUS M PAallMOHAIbHBIE YPAaBHEHMS, CBOASIIMECS K HUM,
CHUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTe mpocCTEWIIME HCCIEAOBAHMS YPAaBHEHHW W CUCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHUEeM TrpaduuecKkux HpencTaBieHUi (ycTaHaBiIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHUI PELIEHHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoanuTh OT CIOBECHOW (OPMYIMPOBKU 3a/adyd K €€ aaredpanyecKkod MOJAETH C TOMOIIBI0
COCTABJICHMS YPABHEHUS WJIM CUCTEMBbl YPABHEHUMN, HHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJIyYCHHBIN pe3ynbTar.

IIpuMeHATE CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLEHKH, pEIIaTh JIMHEHHBbIE
HEpaBEHCTBA C OJHOM NMEPEMEHHON M MX CHCTEMbI, AaBaTh I'paUUECKyr0 WIIIIOCTPALUI0 MHOXECTBA
pELIeHN HEpaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DYyHKUHMHU

[lonumate U HMCHONB30BaTh (DYHKIMOHAIBHBIE TOHSTUS U S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HaueHHUA), OINpENeNsiTh 3HadeHHe (GYHKIMM [0 3HAYCHHWIO apryMeHTa, OIpeAeNsaTh CBOICTBa
dbyHKIMY 110 €€ rpaduky.

CtpouTts rpaduku 351eMeHTapHbIX QYHKIUN BUIA:

y=k/X,y=x2,y=x3,y = x|, y = VX, OnuceIBaTH CBOACTBA YHCI0BOI GYHKIHH 110 €& rpaduKy.

K xony obyuenust B 9 kjaacce o0y4aroniuiicss MOIyYHUT CICAYIOUINE MTPEIMETHBIE PE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

CpaBHMBATh U YIIOPSIOYMBATH pallMOHAIBHBIE U MUPPALlMOHAIBHBIEC YUCIIA.

Bomonuate apudmernyeckre OEHCTBUS € pPALMOHAIBHBIMU YHCJIAMH, COYeTas YCTHbIE U
IIACBMEHHBIE TIPUEMBI, BBITIOJIHATH BBIUUCICHHS ¢ UPPAlMOHAIBHBIMH YU CIAMU.

HaxonuTe 3Ha4yeHWs CTelneHed C LEeabIMH IIOKa3aTesIMA M KOPHEH, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OxpyryiATh AEHCTBUTENbHBIE YMCIIA, BBIIOMHATh NMPUKHUIKY pE3yJbTaTa BBIYMCICHHUM, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHus M HEpaBEeHCTBA

PemaTte nuHElHbIE W KBaApaTHBIE yPaBHEHWS, YPABHEHUsS, CBOASIIMECS K HUM, NPOCTEHIINAE
JIpOoOHO-palliOHAIbHbIE YPAaBHEHUSI.

Pemate cuctembl IOBYX JMHEHHBIX YpaBHEHUM C JByMs II€PEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHMI, B KOTOPBIX OAHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemath TekcTOBBIC 3a1a4H aNredpanyecKuM CriocoOOM C IOMOIIIBIO COCTABICHUS YpaBHEHUS HIIH
CUCTEMBI JIByX YPaBHEHUU C ABYMS [I€PEMEHHBIMHU.

IIpoBoauTh MmpoCTEWIINE HCCIEAOBAHUS YPaBHEHUW M CHUCTEM YpPAaBHEHUM, B TOM 4YHUCIE C
npUMEHEHUEM TpaduyecKux MpencTaBiIeHUN (yCTaHABIMBAaTh, UMEET JIM YpPaBHEHHE WJIM CHUCTEMa
YpaBHEHUI pELIeHUs], €CIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemath nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300pa)kaTh pEIlIEHUE HEPaBEHCTB
Ha YHMCIIOBOM NMPSAMOM, 3alIMCBIBATH PEIIEHUE C IOMOLIBIO CHMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOLIME KBAJIPATHOE
HEPaBEHCTBO, M300pakaTh pellIeHNe CUCTEMbl HEPaBEHCTB Ha YUCIIOBOU MPSMOM, 3aUChIBATh pPeIlIeHHE
C MOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPaBEHCTBA IIPU PELLICHUH Pa3JIMYHBIX 3a]1a4.

DOyHKIUA



PacniozHaBaTh (yHKIMM M3y4eHHbIX BUIOB. Iloka3blBaTh CXEMAaTUYECKH PACIOJIOKEHUE Ha
KOOPAMHATHOM MI0cKoCTH rpadukoB Gpynkumii Buga: Y = kX, y =kx + b,y =k/x,y=ax2 +bx +c,y =
X3,y =X,y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMII KO3 YDUIIHEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouts 1 n300paxkatb cXxeMaTU4YECKH I'paUKu KBaApaTUUHBIX (YHKIIUI, ONHUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (PYHKIHH 110 UX rpaduKam.

Pacno3HaBaTh KBaJpaTHUHYI (QYHKIHMIO MO (QopMmysie, TPUBOIUTH MPUMEPHl KBaJPaTUUHBIX
byHKUMH U3 pearbHOM KU3HU, GU3NKH, TEOMETPUH.

YucJ10BbIE NOCJIEJ0BATEIBHOCTH H IPOTPECCHHU

PacrioznaBaTh apu(METHUECKYI0 M TEOMETPHUECKYIO IPOTPECCHH MpPH Pa3HBIX CHoco0ax
3a/laHusl.

BbIMONHATS BBIUKCIEHHS € HCHOJB30BaHMEM (OpMysn N-ro wieHa apu(PMETHYECKOH |
FeOMETPUYECKON POrPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4iIeHbI 10CIEI0BATEILHOCTH TOYKAMU Ha KOOPIMHATHON MIOCKOCTH.

Pemate 3ama4ym, cBA3aHHBIE C YUCIIOBBIMM IIOCJIEJOBATEIBHOCTAMHU, B TOM 4YHCIIE 3aJa4d U3
peasbHO KU3HU (C UCII0JIb30BaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTH).



8 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P KonrpoJbnbie | IIpakruyeckue (ucbp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 4 .K 15 0 0
ucna v BeruuciaeHus. KBajpatHeie KOpHU https://m.edsoo.ru/7f417af8
5 Uucna u Beraucienus. CTerneHp ¢ 1ebIM 7 0 0 bubmotexa [JOK
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKre BhIPpaKCHHUS. 5 1 0 bubmotexa [IOK
KBaapatHelii TpéxdiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpakeHUsl. 15 1 0 bubmuorexa LIOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. KBagpaTHbie bubmmorexa [IOK
5 15 1 0
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 0 0 bu6moreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1 0
paBHEHHs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5 0 0
YHICLUTI, LICHOBHBIC HOMATIA https://m.edsoo.ru/7f417af8
bubmioreka [IOK
9 o 4 9 0 0
yHKUH. HHCI0BbIC dyHKIMH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 0600 6 1 0
OBTOPEHHE 1 0bOLIIEHTE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» Aunre6pa, 8 kinace/ Hukonsckuii C.M., [Toranos M.K., Pemeraukos H.H. u apyrue,

AxuunonepHoe ob6mectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

YMK «Anrebpa 8 knacc»

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ege.sdamaia.ru/
http://www.edu.ru
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