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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK K TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crmoco0e OTpakKeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO
MOJEJIMPOBAaHUS B HAYYHOM [IO3HAaHMM M B TMPAKTUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAYE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmecTBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JIEMCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHHuss. OcBoeHHEe Kypca anreOpbl 00eCHeunBaeT Pa3BUTHE JIOTUYECKOTO
MBILIUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe mpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4arolUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYESHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTo Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX paszfenax MaTeMaTHYecKoro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mauHMM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUarOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHoCcTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallMOHAIbHBIX
BbIpaXEHUN. Anredpa JEMOHCTpPUPYET 3HAUEHME MATEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINMCAHMS IPOLECCOB M  SIBICHUMI
peanbHOrOo MHpa. B 3amaun oOyueHuss aireOpe BXOIAT TakkKe AajibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Y OOyYaroIIuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yrny6néHnbiit KypcC anreopsl XapaKkTepU3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amgad. Aunredpa SBJISETCS A3BIKOM JJIi  ONKCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTE€MAaTH4YeCKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWia WX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBATh CYXJACHHS, Pa3BUBAIOT MATEMAaTUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHUM M yyaT MX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIINXCSl.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «AJNTeOpanyecKkue BBIPAKEHUA», «YPaBHEHHUS U
HEPaBEHCTBA», «DyHKIMNY.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 170 gacoB (5 yacoB B Hejeno), B 8 kinacce — 170 gacoB (5 yacoB B Hefem0), B 9
Kiacce — 136 4yacoB (4 4acoB B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YKcaaMy. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM TIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CHCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIECHTHI, MPUMEHEHHE OTHOIICHUN
U TPOMNOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padorTy,
MOKYMKH, HAJIOTH.

JlenmumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie m cocraBHble uucia. YETrHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YHCEII IPU PEIIECHUHN 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

Hanbomnpiuit o01mumii 1enuTeNs 1 HauMeHbIIee 00111ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHne 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BUJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUsl ANreOpanueCKX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH crasaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JiesieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI M KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO0 pPa3sHOCTH JBYX BBIpAXEHHUH, Pa3HOCTb
KBaJI[paTOB JIByX BBIPAKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyNIHUPOBKH.

YpaBHeHMs U HEPpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHU
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHUE Kak
MaTeMaTU4YECKasi MOJAEINb PEAIbBHOW CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTrO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS IIE€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHUs CUCTEMBbl JHMHEWHBIX YypaBHEHUH C JByMS
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIbHON CUTYAIIHH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoi. YUncinoBble TPOMEXKYTKHU. PaccTosiHue mexnay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKOoCTH. [IpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MEX1y BenuuvHamu. llondarue QyHkuuu.
OyHKIUs Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ompejieneHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QyHKIUU.
I'padux bynkuuu. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PEAbHBIX 3aBUCUMOCTEN.

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

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatubie kopHU. ApudMeTHUeCKil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsTe wppanmoHaNBLHOrO Yucnaa. J{eWCTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBU C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
yucel.

IIpencraBienuss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTEIBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJ YUCIIA.

AnredOpanveckue BbIPAKEHUS

Anreb6panueckas apoOb. JlomycTuMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO airedpanyecko apoou.



CrnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCICHUE anreOpamdeckux JIpoOeH.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBajApaTHble KOpHH. ToOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHUI, COIEpKAIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHMS.
KosnmuecTBO AeNCTBUTENBHBIX KOPHEW KBAaJpaTHOTO ypaBHEHUs. Teopema Buera.
YpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHne TEKCTOBBIX 3a/1a4 €
ITOMOINIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PeleHne  ApoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['paduyueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagencTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. Cl0KEHHE
M YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OAHOM NMEPEMEHHOM M MHOYKECTBA €T0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOIBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeaeneHtsi 1 MHOXECTBO 3HaueHU (pyHkumnu. CriocoObl 3a1aHus
bynkuumid. ['padux dynkunn. Utenue coiicTB ¢pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3aannpie GyHKITHN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicrtBa. CTeneHb C palMOHAIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AuredOpanyecKue BbIPpaKEeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOJIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Peienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IlepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEabHOU
CUTYyaLUU.

HucnoBble HEpaBeHCTBA. PenieHne JIMHENHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaIOB
IUISl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime HepaBeHCTBA C TapaMeTPOM.

Pemienne T€KCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEILIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DyHKIUU

Oyuknusa.  CpoiictBa  QyHKUMI:  Hynd  (QYHKIUH,  [POMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynkmus u  e€ cBoiictBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBUCUMOCTH OT €& ko3 duunenTos. I'paduxu pynkimii y =ax2,y = a(x — m)?uy
= a(x — m)? +n. [octpoenue rpadukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue QyHKIIHIA.

Oynkuusa Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHbIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEN0BATENbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYecKoil U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN IpaXKJIaHUHA U PEAIU3aLUU €TI0
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LUBHIMA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEE HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs W JeHUCTBHUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOpPMYyIUPOBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITENBHO JOKAa3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIEHHUSA, BbIOMpaTh HauOoliee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTAaHABIIMBaTh MCKOMOE U JIlaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpencTaBieHUs HUHPOpMAUMU U WUIIOCTPUPOBATH
pelaemMspie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

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

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ 0OCYXXIIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOMmMUN pe3yabTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHITHS PELICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydyeHus B 7 kj1acce 0Oy4aromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonanesHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyror (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCENI MPU PEIICHUU 3a1a4, MPOBEACHUU
PACCYXICHUN U JOKA3aTEIbCTB.

[ToHrMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHaTh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEVCTBHS C PAllMOHAIBHBIMU YWCJIAMU, UCIIOJIB30BATh CBOMCTBA YKCEN M IPaBHIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAMOHATBHbBIC
yucjaa U CTEMEeHM C HaTypalbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI M TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTyalluW, BBINOJHATh TMPUKUJKY M  OILEHKY pe3yJbTaTra
BBIUHCIICHUN, OLICHKY 3HAYCHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEILICHUM MTPAKTHYECKUX 3a]1a4.

Pemate TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pellIeHuu 3a1ay.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMNOPUAOHAIBHOCTBI) BEIUYMH, MPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1emuMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU AEIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOXKUATENW HATypajbHbIC YHCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOONBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YyCeJl U UCII0JIb30BaTh UX MPU PELICHUH 3a7a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPpaKeHUA

BrIpakeHus ¢ nEpeMEHHBIMH.

Hcnonp30BaTh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXISCTBEHHBIC
npeoOpa3oBaHus BhIpaXXEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOLIEr0 MHOKHUTEJNS, TPYINIUPOBKH ClIaraeéMbIX, MIPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKa3aTENsAMU IS
1peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IPaBUJIA
[epexoia OT UCXOJHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[lonOupaTe npuMepbl MNap 4YUCEN, SBISIIOUIMXCS PEILIEHHWEM JIMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSL.

Pemate cucteMsl IByX JIMHEWHBIX YPaBHEHUH € IBYMs [IEPEMEHHBIMH, B TOM
quciie rpaduuecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILME 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UH(GOpMaluHu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HyIH (DYHKIMM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUS (PYHKITHN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHUN 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CICAYIONHE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJTIEHUA
HNppaunonanpHble YnCIIA.
[loHnmMaTh W WCHOOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apU(METHISCKHIMA
KBAIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJPAaTHbIE
KOpPHHU, HCTIOJIb3YSl Ipu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCceJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCIICHUH, U300paxaTh 1eWCTBUTEIIbHbBIC
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBbIX CHCTEM U3MEPEHUM.

J1emuMoCTb.

CBOOOJHO oOmepupoBaTh MOHSITHEM OCTAaTKa IO MOAYJI0, HPUMEHSATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTHUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHHIM.

[IpumensTh npeodpa3oBaHus BEIPAXKEHHUM IJI pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

CrerneHu.

[IpuMEHATh TMOHATHE CTENEHW C LEJIbIM II0Ka3aTelIeM, BBIIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIIMX CTENEHH C LIEJBIM MOKa3aTeJeM.

HppaunoHaabHble BbIPAKEHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKAILIUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh mpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIb3YS
CBOMCTBA KOPHEH.

YpaBHeHMs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHHEM TpapuyecKuX TNpeACTaBlIeHUN (yCTaHABIMBATb, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIM HMMEET, TO CKOJbKO, WU
npouee).



[lepexoauTh OT crloBecHOW (OPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonnMathe ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMUCHIBATH CBOMCTBA YHUCIOBON (DYHKLIHMH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce 00y4aromuics MOIyyuT CIeAYIOIUE TPEIMETHbIE
PE3yJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NIPUKHUJIKY PE3yJIbTaTa BBIYUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEpUpOBaTH MOHSATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHHM KBaJpaTHOI'O TPEXWICHA.

PacxiianpiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwlars JiMHEMHBIE U KBAaApPATHBIE YPaBHEHMS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemiats HECHIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpSMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucreMmsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMSA I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHu 3-i u 4-i cTeneHe.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh PpEIIEHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

Pemiath ypaBHEHHUs, HEpPABEHCTBA M HUX CHUCTEMBbI, B TOM 4YHUCIE C
OTPaHUYCHUSIMU, HATTPUMEP, B LIEJIBIX YHCIIAX.

[IpoBoUTh McceAOBaHUS YPABHEHHU M CUCTEM YpaBHEHHM, B TOM YHUCIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBlieHud (ycTaHAaBIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayd alreOpaudeckuM Croco0oOM C  TMOMOIIBIO
COCTaBJICHUS] YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JJIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN PpPEATbHOM CHUTyallud WM MPUKIAJHOW 3a/1auH,
WHTEPIIPETUPOBATH MOTYUYCHHBIC PE3YJIbTAThI B 3aJJaHHOM KOHTEKCTE.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBoOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass QYyHKIUS, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIL:
00JacTh OMpeeeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHUH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus © YyObIBaHUSA, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHUSI, ACUMITTOTHI.

Pacno3naBaTh KBagpaTUUHYIO (QPYHKIHIO 1O (opMyJie, MPUBOIUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPUHU.

Onpenensaty nmoyoxeHue rpaduka KBaapaTUIHOW (PYHKIIMM B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOM  (YHKIIMH, OMHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPyHKIMU 10 €€ rpaduKy.

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

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun y=Ff(X).

WnmroctpupoBaTh € MOMOIIBIO Tpaduka peaibHYl0 3aBUCUMOCTh WIIU
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas MPOrpeccuu

CBOOOMHO OTIEPUPOBATH MOHATUSMH: TIOCIEI0BATEIIBHOCTD, apudMeTHUIECKas
Y T€OMETPUYECKAsi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTrPeCcChii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI IOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJWHATHOM
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATECIBLHOCTSIMH, B TOM
qrCIie 3a/a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuecTBO yacoB
HaunmeHoBaHue pa3jeioB H TeM
Ne ni/m DOrDAMMLL B K n DJIeKTPOHHbIE
porp cero OHTPOJIbHbIE pakTHYecKHe 0BpazoBaTEILHBIE PeCypCbI
padoThI padoThI

YHUCJIA 1 BBIYWCJIEHU . P
1 ¢ C AUHOHAITBHbIC 14 https://resh.edu.ru
guciia (MMIOBTOPEHHE)

AJITEBPAMYECKUE BBIPAKEHN .
2 9 1 https://resh.edu.ru
BripakeHust ¢ iepeMEeHHBIMH

YPABHEHUS U CUCTEMBI YPABHEHMUIA.
3 . 16 1 https://resh.edu.ru
JIuHelinble ypaBHEHUS

OYHKIINU. Koopaunatel 1 rpaduky.

4 20 1 https://resh.edu.ru
OyHKIUU

5 OYHKIUMU. Jluneiinas (yHKums 18 1 https://resh.edu.ru
YUCJIA 1 BIYUCJIEHUSL.

6 ¢ ¢ Crenens ¢ 12 https://resh.edu.ru
HaTypaJIbHbIM [TOKa3aTeJIeM

7 AJITEBPAMYECKUME BBIPAKEHI . 39 1 https://resh.edu.ru
MHoTro04JIeHBI
AJITEBPAMYECKUE BBIPAKEHN .

8 . 19 1 https://resh.edu.ru
DopMyIIbl COKPAIIEHHOTO YMHOXKEHHS

9 YUCJIA 11 BBIYMCIIEHUMSL. JlenumocTh 12 https://resh.edu.ru

PABHEHUS U CUCTEMbI YPABHEHUM.

10 v N cnc }/ 20 1 https://resh.edu.ru
CucTeMbl TMHEHHBIX YPaBHEHUH

1 [ToBTOpEHME, 0600IICHNE, CUCTEMATHU3AIINS 8 1

3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 0




8 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM ungpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
PABHEHU 1 HEPABEHCTBA.
1 M ¢ 25 1 https://resh.edu.ru
HepasencrBa
YU1CJIA U BBIUMCJIEHU. K i
2 ¢ ¢ BaIpaTHbIH 20 1 https://resh.edu.ru
KOPCHB
PABHEHU U HEPABEHCTBA.
3 Y ¢ 20 1 https://resh.edu.ru
KBanparHbie ypaBHEHUS
AJITEBPAMYECKUE BBIPAXXEHNM 4.
4 a1 C 20 1 https://resh.edu.ru
JpoOHO-paliOHAIEHBIC BEIPAKEHUS
PABHEHU 11 HEPABEHCTBA.
5 Y ¢ 22 1 https://resh.edu.ru
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKIHWHU 20 1 https://resh.edu.ru
AJITEBPAMYECKUE BBIPAXXEHNM .
7 a1 c 18 https://resh.edu.ru
Crenenn
8 UNCJIA U BBIYUCJIEHWA. [lenumocTh 11 1 https://resh.edu.ru
IT
9 OBTOpEHHE, 0606meHI:Ie’ 14 1 https://resh.edu.ru
CUCTEMaTHU3aIUs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 0




9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 OYHKINU 30 1 https://resh.edu.ru
PABHEHUIA 1 HEPABEHCTBA.
2 Y ¢ 20 1 https://resh.edu.ru
KBagparusle HepaBeHCTBA
PABHEHUMSA 1 HEPABEHCTBA.
3 M ¢ 30 1 https://resh.edu.ru
VYpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBbI
UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU
4 https: h.edu.
1 [IPOI PECCUU 25 1 ps://resh.edu.ru
AJITEBPAMYECKUE BBIPAXXEHN .
5 ¢ 20 1 https://resh.edu.ru
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM
IT
5 OBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 45 1 https://resh.edu.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 6 0
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