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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOIrO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTUE yMEHUS  HaOmOAaTh, CpaBHUBAaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCsA: OHM MCIONb3YIOT JEAyKTHUBHBIE W WHIYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS peajln3alenl AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUSI.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVMHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBsi3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eCKOro s3blka. ComepaTeabHOM W CTPYKTYpPHOMU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS TMOJIb30BAaTHCS aNTOPUTMAMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
’KU3HU. Pa3BuTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro [Jsl PELleHUs 3aJad MaTeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MAaTeMaTHYECKMX MOJENEH, ONMUCaHUsl TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBIEHUM B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TpaUyeckoro, BHOCUT BKJIaa B (QOpMHUpOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. Ausrebpa SBISETCS A3BIKOM I ONUCAaHUS OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYXACHHSI, Pa3BUBAIOT MATEMAaTUUYECKYI0 HHTYHUIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMYy IMlaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 544 dacoB: B 7 Kjiacce
— 170 4gacoB (5 yacoB B Henelnwo), B 8 kinacce — 204 yacoB (6 4acoB B He/EN0), B 9
kiacce — 170 gacoB (5 4acoB B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAJIBbHBIMU YucaaMu. YucioBas nmpsMasi, MOJ1yJIb YHCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM NMPaKTUKK Ha 4acTH, Ha APOOU, Ha MPOLEHThI, MPUMEHEHUE OTHOLIEHUI
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

AJuiredOpanyecKue BbIPpaKEeHUA

BoelpaxkeHre C MepeMEHHbIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[TpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (OPMYJIBL.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPA30BaHUs aNTeOPanYECKUX BhIPAKEHUM.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUJIEH CTaHAAPTHOTO BUJa. CTENeHb OAHOUJICHA.

MHorowiensl. MHorowieH craHgapTHoro Buaa. CTeneHb MHOTOYJICHA.
CrnoxeHue, BbIUMTAHUE, YMHOKEHUE U JieJieHne MHorowieHoB. [IpeoOpa3oBaHue
LIEJI0TO BBIpaXXKEHUsI B MHOTOWIeH. KopHu MHOrO4IeHa.

DopMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMbI M KBaApaT Pa3HOCTH
JBYX BBIpQXEHHH, Ky0 CyMMbI W KyO pa3sHOCTU ABYX BBIpaXEHUH, pa3HOCTb
KBaJpaTOB JIBYX BBIPDQXCHHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPAKCHHI.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpynIupOBKHU.

AnreOpanyeckas ApoOb. JlomycTUMble 3HAUYE€HHSI NMEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.
CrnoxxeHnue, BBIYMTaHUE, YMHOXKEHUE U JIEJICHUE aNreOpanyecKkux apooeil.

PanmonainbHbie BBIPAKECHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWIBHOCTL ypaBHEHWH. YPaBHEHHUE  Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPAaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMBbl JMHEWHBIX YypPaBHEHHHA C JABYMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCnoBbIe TPOMEXKYTKHU. PaccTosiHre MexIy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. llonarue QyHkuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PeaIbHBIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

MHoxkecTBa M JIOTHUKA

MHOXkeCTBO, Oomepaluy HaJ MHOXECTBAMM W HUX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpumMeHEHME TEOPETUKO-MHOXECTBEHHOTO — ammapara s
ONMCAHUSI PEAJBbHBIX IPOLECCOB M SIBICHUW, MPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

Yucaa v BIYMCICHUSA

Cremenp C T1eMbIM TOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanme
BBIPAKEHUN, COJICPIKAIINX CTEIICHH.

KBanpatusie kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €r0 CBOWCTBA.
[loHATHE WMppanMOHAIBHOrO 4wncia. JleMCTBHS C HPPALMOHAIBHBIMHA YHUCJIAMU.



CBoiicTBa I€MCTBUIl C UppalMOHATBHBIMY YncaaMu. CpaBHEHHE UPPALMOHAIBHBIX
qucel.

[IpencraBieHnss O pAacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcel. CpaBHEHUE
gucesl. YUCI0BbIE POMEKYTKH.

Hemumocts. J[leiictBust ¢ ocratkamu. Ocrtatku crteneHeld. [Ipumenenue
OCTAaTKOB K PEIICHUIO YPABHEHUM B LIEJIbIX YUCIIAX U TEKCTOBBIX 33/1a4.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJT YHUCIIA.

Aare0panyecKkue BbIPpAKEHUSA

PanmnonanbHbie BBIPAKECHUS. ToxecTBEHHBIE npeoOpa3zoBaHus
pallMOHANIbHBIX BhIpKEHUH. Bolenenue 1enoit yactu anreOpanyeckou 1poou.

JlomycTuMble 3HAQ4E€HMS IEPEMEHHBIX B  BBIPAKECHUAX, COJAEpIKAIIMX
apudmMeTrnyeckue KBaapaTHble KOpPHH. TOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHU, COIepkKAINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJpaTHOroO ypaBHeHUs. Teopema Buera.
YpaBHEHHsI, CBOAMMBIE K JIMHEHHBIM YpAaBHEHUSM WM K KBaJIpaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE C mapaMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 €
ITOMOIIBI0 KBaApAaTHBIX ypaBHeHUM. KBanpaTHbeiil TpéxwieH. KopHu KBaapaTHOroO
TpéxuieHa. Pa3znokeHne KBaApaTHOTro TpEXUWIeHa Ha JIMHEWHbBIE MHOKUTEIH.

HpoOHo-pannoHanbHble  ypaBHEHHs. PeleHue  apoOHO-paIlMOHATBHBIX
ypaBHEHMI. PelieHne TEKCTOBBIX 3ajad C TMOMOIIBIO APOOHO-palMOHATBHBIX
ypaBHeHUH. ['padmueckast HHTepIIpeTaIis ypaBHEHHM ¢ TBYMs TIEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHon. Ctporue u HecTporue HepaBeHcTBa. ClioxkeHne
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTensCTBO HEPABEHCTB.

[IoHsTHE O pelIeHMH HEpPaBeHCTBA C OJHOW NEepeMEHHON. MHOXKECTBO
pelIeHu HEpaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeHOe HEPaBEHCTBO C OJTHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Pelienrie TMHEHHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHUCTEMBI M1 COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEeKCTOBBIX 3a1ay ¢
ITIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

KBagpaTHble HEpaBEeHCTBA C OOHOM IepeMeHHON. PelieHue KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJAOM UM METOJIOM MHTEpBajoB. MeTO/ MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocreninre HepaBeHCTBa C MAPAMETPOM.



Pemenue TeKCTOBBIX 3a/Jla4 C TIOMOIIBIO HCPABCHCTB, CUCTCM HCPABCHCTB.

DyHKIMHA

OO6nacTh onpeAeneHs 1 MHOKECTBO 3HaueHUH (yHKImH. CriocoObl 3a1aHus
bynxmuit. ['padux pynkuun. Yrenue cBoiictB Ppynkunu mo e€ rpaduxy. [Ipumepsr
rpadukoB QyHKINIA, OTpaXKAIOIIUX PEaTbHBIE MPOIIECCHI.

Jluneiinas Qynkuus. DyHKIMH, OINUCHIBAIOLIME MPSIMYI0O U OOpaTHYIO
IPONOPLHUOHATIFHBIE 3aBUCMOCTH, UX TPaPUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.
KycouHo-3a1anabie PyHKIINH.

KBagpatnunas ¢ynkuuss u €€ cBoicTBa. Mcmonb3oBaHHEe CBOMCTB
KBaJpaTUUHOM  QyHKuMH Juisi  pemieHus 3aznad. [loctpoenwe  rpaduka
kBagpaTuuHo (¢yHkiuu. Ilonmoxkenue rpaduka KBagpaTUYHOW (QYHKIMH B
3aBHCHMOCTH 0T & koo duurentoB. 'paduxu byukmmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [octpoeHue rpaduKoB ByHKIHMIA ¢ TOMOIIBIO TPE0OPa30BaHHiL.

9 KJIACC

Yucaa v BIYMCICHUSA

Kopenp n-i1 crenmenn wu ero cBoucrtBa. CTeneHb ¢ palMOHAIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AuredpanvyecKue BbIPAKEHUSA

ToxxmecTBeHHbIE TIPeOOpa30BaHUsl BBHIPAXKECHHM, COIEp)KalUX KOpPEHb N-i
creneHu. ToXIecTBEHHbIE MPEe0OpPa30BaHUs BBIPAXKEHUM, COAEPKALIUX CTENEHb C
palMOHAIIBHBIM [TOKA3aTEJIEM.

YpaBHeHMs U HEPABEHCTBA

bukBanparnusie ypaBHeHus. [Iprumepsl TpuMEHEHNI METOI0OB PaBHOCUIIBHBIX
npeo0pa3oBaHuid, 3aMEHBI TMEPEMEHHOM, TpadUYecKOro METoAa MPU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENICHE.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenune cucrem ypaBHEHHM ¢ IByMs IIEPEMEHHBIMU. Perenrne npocTenmmx
CHUCTEM HEJIMHEWHBIX ypaBHEHHM C JByMs TNepeMeHHbIMH. ['paduueckuit meron
pElLICHUsI CUCTEMbl HEJIMHEWHBIX YpPAaBHEHHMH C IOBYMs IepeMeHHbIMU. Cuctema
JIBYX HEJIVMHEUHBIX YpPaBHEHUW C JBYyMs IIEPEMEHHBIMU KaK MOJEIb pPEajJbHOU
CUTYaLlUU.

HepaBeHcTBO ¢ nAByms IlepeMEeHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMH. CHCTeMBl HEPAaBEHCTB C JBYMS TMEPEeMEHHbIMU. | padudeckuii
METO/I PELICHUSI CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

DOyHKIMHA

Oynkuma.  CpoiictBa  QyHKIuUA:  HylId  (QYHKIHH,  MPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIUHU, MPOMEKYTKH BO3pacTaHUs U yObIBaHUS (DYHKIIHH,
4yETHBIE U HEYETHbIE (YHKIMM, HAMOOJIbLIIEE U HAaUMEHbIIIEE 3HAUYCHUS (DYHKIIHU.
[Toctpoenue rpadukoB QyHKIMI C TOMOIIBIO TPEOOPA30BAHUM.

HpoOHo-nunelriHas ¢pyHkuus. MccnenoBanue QyHKIIAM.

®ynkus Y = X' ¢ HaTypaIbHBIM IIOKa3aTeneM N U eé rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPECCHHU

[TonsitTue wymcinoBoil mocienoBarenbHOCTH. KoOHEUHble U OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJEN0BATENbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromasi)  moclieoBatebHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, ¢ TOMOLIBIO (POPMYIIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupmeTnyeckoil MU reoMmeTrpuyeckoil mnporpeccuid. dopmynel N-TO  4ieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor nporpeccuid. @opmysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3ajaun Ha MPOIICHTHI,
OaHKOBCKHE BKJa/bl, KPEIUTBHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MaT€MaTH4YECKOW KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM B MMyTEeH MX peIieHuUs,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JIPYyTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPUIHUTH COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
NPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIy IMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpIUTENbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JlaHHOe, (OpMUPOBATh THIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W NHMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auHu,
KOMMEHTHPOBATh MOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKIICHUS 3aJ1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAeMOM TEMHI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3jiM4Me M CXOJCTBO IO3WIHNA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh PA3HOTIIACHS, CBOH BO3PAKCHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHUH;

MMOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboOThl TpU pEmIeHWH Y4YEeOHBIX MaTEMaTHYCCKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHHPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThI, 000011IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOK YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
Ka4ecTBO pe3yJbTara M KadecTBO CBOCTO BKJIaJa B OOIMH pe3ynbTaT Mo
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI JJISl PEIICHUs] B >KU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PElICHUN (MHAUBUAYAJIbHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEeHIeHUs 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapPHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIA/IETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysbrara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTb KOPPEKTHUBBl B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity oOydyenus B 7 kjacce 00y4JaroIHUics MOTYYUT CIASAYIONTNE MPeIMETHbBIC
pE3ybTaThI:
MHoskecTBa H JIOTHKA:
CBOOOJIHO  OMEpUPOBATh  MOHATHUAMHU: MHOXECTBO, OINEpalud  Haj
MHO>KECTBAMU;
HCTIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnapar sl ONMCAHUS PEATbHBIX
IIPOIICCCOB U SBJICHUH, IIPH PEIICHHUH 3aJ1a4 U3 JPYTUX y4eOHBIX IIPEIMETOB;
CBOOO/IHO OIEPUPOBATh IMOHSTUSIMU: OINpEJEICHHUEe, TEOpeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO0 00BEKTA, I0Ka3aTeIbCTBO, PABHOCUJIbHBIC
YPaBHECHUS U HEPABCHCTBA.

Yuciaa v BIYMCICHUSA

ParmmmonanrsHbBIE UncHa.

[lepexoauTh OT 0AHOM (OPMBI 3aMMHMCH YUCEN K APYroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOD).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
YyuCcelsl, MHOXXECTBAa pallMOHAJIbHBIX 4YHCEI MNpHU pEUIeHWU 3a/ad, MPOBEIACHUU
PacCyJICHUU U JI0KA3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YNIOPSAIOUYUBATH PAIUOHAIIBHBIC YUCIIA.

BreinmonHaTh, coueras YCTHbIE U NMHUChbMEHHbBIC MNPUEMBI, apu(DMETHUYECKUE
JEeUCTBUS C pallMOHAIBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YHCEI U MPaBUIIa
JIEVCTBHM, NPUEMBI PALIMOHATIBHBIX BBIUYHACICHUMN.

BbINONHATH 1EMCTBUA CO CTENECHSIMU C HAaTypalbHbIMU MTOKA3aTEIIMHU.

HaxoauTh 3Ha4eHUs YHCIIOBBIX BBIpAXEHUU, COAEpKAIUX pallMOHAIbHBIC
Yyyclia M CTENEHW C HaTypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHUS
IIPY PEIICHUH PAKTUICCKUX 3a71a9 U 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

OkpyryisiTh  4yMclia C 33JaHHOM TOYHOCTBIO, a TaKXe [0 CMBICIY
MPaKTUYECKOM CHUTyalldd, BBINOJHATh MPUKUAKY UM OLEHKY pe3yJjbTaTa



BBIYMCJICHUN, OLICHKY 3HAYEHUU YHCIIOBBIX BBIPAKEHMM, B TOM YHUCJIE IIpHU
pELIEHNN NMPAKTUYECKUX 3a4ad.

Pemarp TekcTOBBIE 3amauu  apupMETHUYECKHM CIOCOOOM, HCIOJIB30BaTh
TaOJNMIIBI, CXEMbI, YEpPTEXKHU, APYrHe CpEACTBA IMPEACTABICHHUS JaHHBIX MpU
pelLIeHNH 3a1a4.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4HM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBHEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXISCTBEHHBIC
npeoOpa3oBaHus BBIPAXKEHUI, TOKa3bIBATh TOXKIECTBA.

MHoOrouneHsl.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
NPUBEACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BoInonHATh 1eicTBUS (CI0KEHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 33 CKOOKH OOIIEro MHOXKHTEIS, TPYNIHUPOBKH CIAraéMbIX, MPUMEHSIS
(bopMyIIbl COKpPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 33]a
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATTbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
Iepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepATs, sABIsIETCSA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLIIMXCS PEILIEHHEM JMHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIAEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K koniry o0ydyeHus B 8 kiacce o0ydarmuiics MOTYyUUT CISAYIONINE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHumaTh W HCIOJAB30BaTh IPEACTABICHUS O PACIIUPEHUH YHUCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeo0pa3oBaHus BBIPAKCHUM, COJEPKAIMUX KBAApPaTHbICE KOPHU, WCTIOIB3YS
CBOMCTBA KOPHEU.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3anmucy OOJIBIIMX U MAJIBIX YHMCEN C MOMOIIBIO JECATUYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOMHO oOmepupoBaTh MOHSATHEM OCTaTKa IO MOJYJI0, TPUMEHSThH
CBOIMCTBA CPAaBHEHUH IO MOJYJII0, HAXOJAUTh OCTATKH CYMMBI U MPOU3BEICHUSA T10
JTAaHHOMY MOZYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoGHO-palmoHaIbHbIE BEIPAKEHUS.

HaxoauTh nomycTHMblE 3HAYEHHUS TMEPEMEHHBIX B JPOOHO-pAllMOHATIBHBIX
BBIPAKEHUSX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrinonHATh IpUBeAcHUE anredpandeckux Apodeit K o0lieMy 3HaMeHaTeNo,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINOMHATH TOXKIECTBEHHBIE TPEOOPa30BaHUS PALIUOHATIBHBIX BhIPAKCHUH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAKESHUM JJIsI PEIICHUST Pa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATLHON MPAKTUKHU.

Crenenu.

[IpyMEHATh TOHSATHE CTENEHUW C MEJNbIM IO0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIIEHHU C 1IeJIBIM MTOKa3aTeIeM.

HNppannonanbHbI€ BBIPAKEHUS.

HaxoauTe nonmycTrmblie 3HaUYC€HHS] IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHIeCKre KBaApaTHBIE KOPHH.

BreinmonHate npeoOpa3oBaHus HPPALUOHATBHBIX BBIPAKEHUN, HCIOIB3YS
CBOMCTBA KOPHEH.

CB00OOIHO oOmepupoBaTh TMOHATHEM KBAJApPaTHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHMs U HEPABEHCTBA

PemaTte kBafpaTHbie ypaBHEHMUS.

Pemiats 1poOHO-paliiOHANIBHBIE YPABHEHHSL.

Pewlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeETPaMHu.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IpUMEHEHUEM TIpadHUyuecKuX MpeACTaBICHUN (yCTaHaBIMBaTh, HMMEET JIU
YPAaBHEHUE WJIM CUCTEMA YPAaBHEHHUW PEIICHUS, €CIM HMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aud K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4H MOJIYYEHHBIN PE3yJbTaT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyecKky0 WUIIOCTPALMI0O MHOXKECTBA pEIIEHUH HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

Pemate nmHEVHBIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh PEIICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIUCBHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

DOyHKIUU

[Tonnmath ¥ KCHOJIB30BaTh (DYHKUMOHAIBHBIE MOHATHS M SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O003HAUECHMs), ONPEIENATh 3HAUCHHE (PYHKIMM O 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaduku GyHKUUN , OMUCHIBATH CBOMCTBA YMCIOBOW (DYHKLIHUH TIO
e€ rpaduky.

Pacno3naBaTh KBaJpaTuuHy0 QYHKIUIO 110 (opMylie, TPUBOJIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensatp nojoxeHue rpaduka KBaJpaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIJIs pEIISHUs 3a/1a4.

Ha nmpumepe kBaapatuunoit pyHkimu ctpoutsh rpaduk dyakium y =af(kx +
b) + ¢ ¢ nomomrkio peobpazoBanmii rpaduka pynkmuu y=Ff(X).

K xoniy o0ydyeHust B 9 kiaacce o0ydarmMiics MOTYyUUT CISAYIONMINUE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
CB00OOTHO oOIEepUpOBaTh MOHATUSIMHU: KOPEHb N-Ml CTENEHHU, CTENEeHb C
palMOHAaIbHBIM [IOKA3aTEeJIEM, HAaXOIWTh KOPEHb N-Ui CTENEHH, CTEIEHb C
paIMOHAIBHBIM TMOKA3aTeeM, WCIOJIb3YS MPU HEOOXOTUMOCTH KaIbKYJSTOD,
MPUMEHATH CBOWCTBA KOPHSA N-U CTENEHH, CTEMEHU C PAlMOHAIBHBIM [TOKA3aTEIEM.



Hcnonb30BaTh MOHATHE MHOXKECTBA AEHMCTBUTEIIBHBIX YUCEI MPU PELICHUU
3a/1a4, IPOBEACHNUHN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIC YHUCJIA, OKPYIJISAThH
JICVICTBUTEIBHBIC YKCIIA, BBINOJHATh IPUKUAKY PE3ybTara BbIUMCICHUN, OLIEHKY
YU CJIOBBIX BBIPAKCHUM.

AuredOpanveckue BbIPAKCHUS

[IpuMEHATP NMOHATHE CTENEHU C PAMOHAIBHBIM MOKA3aTEJIEM, BBIOIHATH
npeoOpa3oBaHus  BBIPAKEHUH, COJEP)KAIUMX CTENEHH C  PalMOHAIbHBIM
IIOKa3aTeseM.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIE YPaBHEHUs, YPABHECHMS, CBOASAIIMECS K
HUM, TpOOHO-pallMOHATIbLHbBIC YPABHEHUS.

PemaTe HeCcnOKHBIE KBAaAPATHBIE YPABHEHHUS C ITAPAMETPOM.

Pemare cucremel ABYX JIMHEHMHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SBJISETCS JIMHECUHBIM.

Pemrats HECOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHATh METO/IbI PAaBHOCWIIBHBIX MPE0Opa30BaHUM, 3aMEHbI TIEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHuU ypaBHeHUM 3-11 1 4-i cTeneHel.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHMS, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM YHUCIE C
OTPaHUYEHUSIMHU, HAIIPUMED, B LIEJBIX YACIIAX.

[IpoBoauTh HCCENOBAaHNS YPAaBHEHUW U CUCTEM YPAaBHECHHH, B TOM YUCIIE C
NpUMEHEHUEM TrpaduuecKux MmpeacTaBieHuid (ycTaHaBIMBaTh, HWMEET JIU
YpPaBHEHHE WA CHCTEMA YpAaBHEHUW PEUICHMS, €CIM HMEET, TO CKOJbKO, U
npoyee).

Pemate TekcTOBBIE 3amauM  aiareOpauvyecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPAaBHEHMI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMSI, HEPABEHCTBA M WX CHUCTEMbI MJISI COCTaBJICHUS
MAaTEMaTUYECKOM MOJEIA PEANbHOM CUTYyallud WA TPUKIAJHOM 3aJayu,
VHTEPIPETUPOBATH NIOJTYUYECHHBIE PE3YJIBTATHI B 3aJJAaHHOM KOHTEKCTE.

CBOOOMHO OTEpUPOBATh MOHATHUSMU: TPUTOHOMETPHUYECKAS OKPYKHOCTH,
OTpeieJICHUEe TPUTOHOMETPUUYECKUX (DYHKIIUH YHUCIIOBOT'O apryMEHTa; MPUMEHSTh
OCHOBHBIE TPUTOHOMETPUUECKHUE dhopmyIibl 1St npeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKECHHUM;



DOyHKIUU

CBOOOHO OMEpUPOBaTH MOHATUSMHU: 3aBHUCUMOCTh, (YHKIHUSA, Tpauk
byHKIIMKM, TpsiMas TPONMOPLUMOHANBHOCTb, JHHEWHas (QyHKuuA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCoOUHO-3aJaHHast PYHKIIMSL.

Hccnenosats pyHKLMIO 110 €€ TpaduKy, yCTAHABIMBATH CBOMCTBA (DYHKLIMIA:
00nacTh OMpEIENICHUs], MHOXKECTBO 3HAYCHUU, HYIH (YHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKA BO3pacTaHWsi M YObIBaHHSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAUEHMSI, ACUMIITOTHI.

WNnmoctpupoBaTh € MOMOIIBIO Tpaduka peajdbHYIO 3aBUCHMOCTh WIH
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTrPeCCH U

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apU(PMETHYECKAS
Y TEOMETPUYECKAs IIPOTrPECCHUM.

3amaBaTh IOCJIEJOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: ONHUCATEIBHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BBINIONHATS  BBIYMCIEHHS C€ HCIOJIB30BaHMEM (OpMya N-TO  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHbI IOCIEIOBAaTENILHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PeaIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).

Pacno3HaBaTh ¥ TOpPUBOAUTH NPUMEPbl KOHEYHBIX U OECKOHEUHBIX
IIOCJIEIOBATEIBHOCTEW,  OIPAHUYEHHBIX  IOCJIEIOBAaTEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

WMeTh npeAcTaBieHUe O CXOUMOCTH TOCIE0BATENbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKOM MPOTPECCUM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11
PannonanbeHble yncia (IOBTOpEHNUE)
5 OVYHKIMU. Koopaunatel u 17
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}} N CUCTEMBI 12
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 12
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 12
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 24
@opMyIbl COKPAIIEHHOTO YMHOXEHUS
8 AJITEBPAMYECKUE BBIPAKEHU . 20
JpoOHO-palinoHaNbHbIE BRIPAKEHUS
9 OYHKUUWU. JTnneiinas GyHKIUS 22
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucremMbl IMHEHHBIX 15
ypaBHEHUH
11 [ToBTOpenue, 0600ICHNE, 18




cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

Ko/1u4ecTBO KOHTPOJIBbHBIX H MPAKTHYECKHUX PA0OT YUUTEIb MOKET ONpeAeasiTh HHIMBUAYAIbHO .




8 KVIACC

Kouu4vecTBOo 4acoB JIeKTPOHHbIE
Nen/m  HammeHOBaHHeE Pa3IesioB H T€M MPOrpaMMbl Kontpoasnbie  [IpakTHueckue (in¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 AJITEBPAMYECKUE BBIPAXKEHU .
MHorouseHsl. JIpoOHo-palinoHaabHbIC 16
(moBTOpEHUE)
1 MHOXECTBA U JIOTUKA 30
2 UMCJIOBBIE HEPABEHCTBA. HepaBenctpa 33
5 UNCJIA 1 BBIYMCJIEHWA. KBanpatHblii 17
KOPEHb
4 AJITEBPAMYECKUE BBIPAXKEHU . 17
WppanmonanbHbie BEIpa)KEHUS
3 YPABHEHUA 1 HEPABEHCTBA. 08
KBanparusle ypaBHeHUS
6 OYHKINU 30
5 YPABHEHUMA 1 HEPABEHCTBA. 10
KBanparnsie HepaBeHCTBA
8 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 7
9 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS 16
3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 204

KoaudecTBoO KOHTPOJIBHBIX U MNPAKTUYECCKHUX paﬁoT YUYMTEIb MOZKET ONPEAC/IATD HHIAUBUAYAJIBHO .




9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
5 AJITEBPAMYECKUE BBIPAKEHU . 39
CrerneHsb ¢ paluoOHaIbHBIM MTOKa3aTEeIeM
1 OYHKINU 35
) YPABHEHUSA 1 HEPABEHCTBA. 15
WpparnmonansHble ypaBHCHUS U HEPABEHCTBA
3 YPABHEHUSA 1 HEPABEHCTBA. 15
YpaBHEeHMsI, HEPABEHCTBA U UX CUCTEMBI
4 YHMCJIOBBIE IMOCJIEAOBATEJIIBHOCTU o5
N IMPOI'PECCHU
5 AJITEBPAMYECKUE BBIPAKEHU . 29
TpuroHoMeTpUYeCKHEe BBIPAKCHHUS.
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 26
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

KoauuecTBo KOHTPOJIBHBIX U NPAKTUYECCKHUX paﬁoT YUUTEIb MOKET ONIpEACJIATL HHAUBUAYAJILHO .




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Anre6ps 8 knacc/H.A.Bunenkun u ap./U3narensctBo «IIpocBerienue»
Anreops 9 knacc/H.A.Bunenkun u np./U3narensctBo «IIpocBerienue»

Anrebpa 7 kimacc/JI.I'. Tlerepcon u ap. /M3narenbctBo « bunom»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

e Anrebpa. Jlunaktudeckue matepuansl. 7 kiacc/ 3uB b.I'., ['onpanu B.A.

e Aunrebpa. lunaktuueckue matepuainsl. 8 kinacc/ 3uB b.I'., ['onpauu B.A.

e Aunre0pa. Jlunaktuueckue Mmarepuainbl. 9 kinacc/ 3uB b.I'., l'onpauu B.A.

e (COopHuk 3aaa4 1o anredpe 8-9 knacc/ INamuikuit M.JL., I'onpaman A.M.,
3BaBuu JI.LU

o JlomoaHHUTENBHBIC IIABBI K IIKOJLHOMY yueOHHKY. AnreOpa 8/
Makapsbiyes HO.H., Munatok H.l'/U3paTenbcteo «lMpocselieHne»

o JlonoNHHUTENBHBIC IIABBI K IIKOJLHOMY yU4eOHHKY. AnreOpa 9/

MakKapbiues HO.H., Munatok H.I'/U3paTenbctso «lpocselieHne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



