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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA O0ECIEeYMBAET U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanyecknux aobCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJEIIMPOBAaHUS B HAYYHOM [IO3HAaHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMeHUs  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbpl 00ecreurBaeT Pa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYalOIIMXCs: OHM MCIONb3YIOT JE€AYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxkaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpearnoiaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0Yy4YalolUXCs, MO3TOMY CaMOCTOATENIbHOE pEIIeHHE 3aaad
00y4aroIUMUCS SBJSIETCA pealn3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B cTpyktrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3YYEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Yucna # BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «Dynkium». Kaxnas u3 3TUX COAepKaTeIbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpYyTrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTo Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepiKaTeabHOM W CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYalOUIMXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXXHBIX MPEMETOB U OKpYXKarolien peaibHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIIETo
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUIN. Aredpa JEMOHCTPUPYET 3HAUEHME MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIHMCAHMS IPOLECCOB M  SIBICHUMI
peanbHOro Mupa. B 3agaun oOyudeHuss anreOpe BXOIAT TaKKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJICHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenuid. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Copnepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4YaronMMHCs 3HaHUM O (PYHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

YrinyOonéHnbiit Kypc anreopsl XapaKkTepUu3yeTcs U3yUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Ausrebpa SBISETCS A3BIKOM I ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTeMaTH4ecKoro mojaenupoBaHusd. [lpm
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT  (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHHS, Pa3BUBAIOT MATEMAaTUUYECKYI0 HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM M y4aT UX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIICHUS] 00YYarOIIUXCSl.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax u3ydaercss Y4eOHbBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUMCICHUN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
Kkiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA

7 KJIACC

Yuciaa v BBIYMCICHUA

Panmonanpabie uyncia. CpaBHEHUE, YMOPSAOYMBAHME W apU(DMETHUCCKHEC
JEUCTBUS C pallMOHAIBLHBIMU YncaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajdbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKCh 4YHCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUUCIICHHUS.

Pemenne TeKCTOBBIX 3a/1au aprupMeTHYECKUM criocoOoM. Perenue 3a1au u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApOoOH, HA MPOLEHTHI, IPUMEHEHUE OTHOIICHUMN
U TpONOpIUN NpHU pPEIICHUU 3a7ay, pElieHuEe 3aj]ad Ha JABWKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

HenumMocTb nenbix uynces. CBOMCTBA JETUMOCTH.

[IpocTeie u cocTaBHble uucia. YETHble M HEUYETHBIE uuncna. [IpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku nenMMOCTH CyYMMBI H
MPOU3BEACHUS LIEIIBIX YHCEII IIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPIKAHUEM.

HanGonpimuii o0mmii 1enuTens 1 HauMeHbIIee o01ee KpaTHOE JIBYX YHCE.
B3anmno npocteie uncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprudMeTUUECKHE ONepallii HaJl OCTaTKaMHU.

AuredpanvyecKue BbIPpaKEHUA

BripakeHne ¢ mnepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXIYy BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0Opa30BaHUS ANTeOPaNueCKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.

MHuorounensl. MHoOrowsieH craHgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHne, BBIYMTAHUE, YMHOXKCHHE U JeeHre MHoroudieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHus B MHOTOUIEH. KOopHU MHOrO4JIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, Ky0 CyMMBI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJpaTOB JIByX BBIPQXEHUM, MPOU3BEICHHE PA3HOCTH U CYMMBI JIBYX
BBIPXEHHI, CyMMa U pa3HOCTb KyOOB JIByX BbIPayKE€HUIA.

Pa3noxeHnue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpyNIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HO# nepemeHHoil. Kopenb ypaBHeHUs. CBolicTBa ypaBHEHUI
C OAHOM TIEpEMEHHOW. PaBHOCWIBHOCTb ypaBHEHHMH. YPAaBHEHHE KaK
MaTeMaTU4YECKasi MOJAENb PEAJIbBHOW CUTYAIINH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOU. UMCIO KOpHEW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeTox pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIb PEAIbHON CUTYAIIHH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YnuciioBbIE TPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [lonarue QyHKOuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mpouecca. O0nacThb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'padux bynkuun. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUs U YOBIBAaHUS
Ha IPUMEPaxX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qyskuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢byukuun y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KJIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudMeTrnuecKuii KBaApaTHBIN KOPEHb U €r0 CBOMCTRBA.
[TonsiTne wppammoHaIBLHOTO 4Yuciaa. JIeWCTBUS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMU YKciaMu. CpaBHEHHUE UPPALIMOHAIBHBIX
qucell.

[IpencraBneHuss O PpACHIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypalbHBIX, ILEIbIX, PANUOHAIBHBIX, JIEHUCTBUTENbHBIX uucen. (CpaBHEHUE
yucen. YucmoBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Octatku creneHel. [IpuMeHeHue OcCTaTkoB K
PELIEHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 0OBEKTOB OKpPYKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
okpy:karoeM mupe. CTaHIapTHBIN BUJ YKCIIA.

Anre0panvecKue BbIPaKeHUs



Anrebpanueckass apoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B JAPOOHO-
palroHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoil Japoou.
Crnoxxenue, BBIYMTAHHWE, YMHOXXEHHE U JIeJICHHE anreOpanyeckux JApoOeit.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3oBaHus
PAlMOHAJIBHBIX BBIPAKECHUU.

JlonmycTuMble 3HAa4€HHsI TEPEMEHHBIX B  BBIPAXKEHUAX, COJIEPIKAIIUX
apupMeTHYeCKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUM, CoiepkKalnX apuhMeTUIECKUE KBAJPATHbIE KOPHH.

Crenenb C 1enplM TMoKa3aTenreM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAKEHUH, COAECPIKAINX CTECTICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmysia KOpHEH KBaJApaTHOTO YypaBHEHMS.
KonndecTBO NEWCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJIpaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. Pemenne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-pallnoHaNbHBIE  ypaBHEHUs. PemieHue  JpoOHO-pallMOHAIBHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJad € MOMOIIBIO JIpPOOHO-palOHATbHBIX
ypaBHeHUH. ['padmueckast HHTepIIpeTals ypaBHEHHUI ¢ 1ByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMBAHME 3HAYECHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEpPEMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €T0 PELICHHM.
Pelienrie TMHENHHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIVMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PermieHue TEKCTOBBIX 3ajay C
MMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIMHA

OO0acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKimu. CriocoObl 3a/1aHus
bynkuumii. ['paduk dynkumn. Utenune croitctB dhyHkuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHHA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

Jluneiinas Qynkuus. DyHKIUM, ONUCHIBAIOIIUE TMPSIMYI0 W OOpaTHYIO
IPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX TPaPHUKH.

Oyukiun Y = kx, y = kx + b, y = kix, y = X3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3anannpie GyHKIINN.



9 KIIACC

Yucaa v BBIYMCICHUA

Kopenp n-i1 crenenn u ero cBoicrtBa. CTENeHb C PpPalHOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AuredpanyecKue BbIpaKeHUs

ToxxecTBeHHbIE TPEOOpa3oBaHUsl BBIPAKEHHM, COIEp)KaluX KOpeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTEIECHb C
PalMOHAJIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxkenue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpatHsle ypaBHeHUs. [IpuMepbl NpUMEHEHUT METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpa)MyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEHHBIX ypaBHEHUU C JABYMs NepeMeHHbIMU. ['paduueckuii meton
pelIeHnss CUCTEMbI HEJIMHEWHBIX YPAaBHEHUM C ABYyMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMs MEPEMEHHBIMH KaK MOJEIb PEaJbHOU
CUTYALINH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBajoB. MeTOJl MHTEPBAJIOB
JUISl palliOHAJIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

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

HepaBeHCTBO ¢ AByms IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METOJ PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKIUU

Oynkumg.  CpoilctBa  GyHKUuA:  Hyldd  (QYHKIHHM,  TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEUETHBIE (DYHKIIMK, HAUOOJIbIlIeE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknus u e€ cBoicTBa. Mcmonb3oBaHMEe CBOWMCTB
KBaJpaTUUHOM  QyHKUMH Uit pemieHus 3aznad.  [loctpoenme  rpaduka
kBagpaTuuHol ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBUCUMOCTH OT €& ko3 duunenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadpukoB GYHKIHI ¢ MOMOIIBIO IIPE0OPa3OBAHMIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.



®Oynkuus Y = X" ¢ HaTypaldbHBIM MOKa3aTeseM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[TonsiTue uymcnoBoil mocienoBarenbHOCTH. KoOHEuHbIle U OECKOHEUYHBIE
nocyeoBaTenbHOCTH.  OrpaHMyYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiasl)  mociiefoBareabHOCTh.  CrocoObl  3a1aHust
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuueckas mnporpeccud. CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuid. DopMmysibl N-ro  yjeHa
apumeTnyeckol U reomeTpudeckoi mporpeccuil. @opMynbl CyMMBbl MEPBBIX N
YJICHOB apU(PMETUUECKON U T€OMETPUUYECKOM Mporpeccuil. 3ajlayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHrue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
0eCKOHEYHO yObIBAIOIIEH T€OMETPUUECKON TTPOTrPECCHH.

Meron maremarndeckor MHAyKIMH. [Ipocreiimme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHUS

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHUs MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIEM B MMyTEeH MX pelieHuUs;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETECHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYITUPOBATH UIEH,
MOHATHUSI, TUIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OIEHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero 06pa3zoBanus y o0y4aroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OpPMYyIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYKJEHUS:
YTBEPAUTENbHbBIE U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUSA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHUE;

IPOBOAUTHL MO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpencTaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHuKaTHBHbIE YHUBeEPCAJbHbIE YueOHbIE 1eiCTBUSA

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPQKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W TNHCHMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auH,
KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKIICHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JIPYTUX YYaCTHHUKOB
nuajora, oOHapy>KMBaTh Pa3jIM4Me M CXOICTBO IO3UIIMK, B KOPPEKTHOU (opme
bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3YJIbTATHl PEIICHHS 3a/1a4i, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIpE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHUH;

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYTHHOM
paboOThl TPU pEIIEHWH Y4YEOHBIX MaTEeMaTHYCCKUX 3adad, NPUHUMATh IIehb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI paOOT, JOTOBapHUBATHCH, OOCYKIaTh MPOIECC U Pe3yJbTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHbI, OIICHHBATh
Ka4eCcTBO pe3yJibTaTa M KadeCcTBO CBOCTO BKJIaJa B OOIMH pe3ynbTaT Mo
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIbHOE,
IpyIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUs ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ yuéToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIa/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOHN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS 1EH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXaTh AMOLUHU TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry oO0yueHus B 7 kj1acce oOy4aromuiics MOTYUYUT CIASTYIONINEe MPEeIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YKCENl K Jpyrod (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1IEJIbIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
PACCYyX ICHUN U JOKA3ATEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATh M YHOPSAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHaTh, coueras yCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIB30BATh CBOMCTBA YKMCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTENECHSIMU C HATYPAJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMS YHMCIIOBBIX BBIPAKEHUM, COAEPKAIIMX PaLMOHAIbHbBIC
Yucia W CTENEHW C HaTypaJbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUYHCIICHHSI, COCTABIIATh U OLICHUBATH YHCIIOBBIC BBHIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a4 U 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

OKpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHITh TPUKUIKY M  OILIEHKY pe3yJbTara
BBIUHCIICHUN, OLICHKY 3HAYECHUM YHCIIOBBIX BBIPAKECHUN, B TOM YHCIE IIPU
PEILICHUM MTPAKTHYECKUX 3a]1a4.

Pemate TekcToBBIC 3amauynd  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpTEeXH, JPyrHue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemiate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIUYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pEe3yJbTAThl PEIICHU 3a0a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PELICHUH 3a]1a4 TPU3HAKU JIEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCE.

PacknanapiBaTh HA MHOKUTENIN HATYPAJIbHBIC YUCIIA.

CBoOOIHO omepupoBaTh MOHIATHSAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOONBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeJ ¥ UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXAYJI, IPUMEHATh CBOWMCTBA
CPaBHEHHUM 110 MOAYJIIO.

AuredpanvyecKue BbIPpaKEHUA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIpQXXCHUW MpH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJECTBEHHBIC
npeoOpa3oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHs!.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MPUBEJICHUEM TTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BEIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT 1
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIIPOIIEHUS BBIUYUCICHUM.

OcCylIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXMUTEIW C IOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXKHUTEJNS, TPYNIUPOBKH CIaraeMbIX, MPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEIsAMHU IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
nepexojia OT UCXOIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, siBisieTCA
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TongOupath nOpuUMEpbl AP YKCEN, SBISIIOIIUXCA PEINIEHUEM JIUHEUHOIO
YpPaBHEHHUS C ABYMS IEPEMEHHBIMM.



CTpouTh B KOOPIMHATHOW TMJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4EeHHBIN PE3yJIbTaT.

DyHKUIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvdeckoM s3bIKeE.

OtMeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKINH.

Crpoutb rpaduKku JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIBID (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BPEMS, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpEeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMW i aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynH (QYHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaWMEHbIIEE
3HauYeHUS (PYHKITHN).

Hcnonp3oBath rpaduku AJi UCCIAEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHnN 3a7a4 U3 APYyTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoHniry 00yuenus B 8 ki1acce 00ydaromuics MOTYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HNppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATH MOHATUSMU: KBAIPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOJAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOINUMOCTH KaJIbKYJIATOP, BBINIOJIHSATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HaydajabHbBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYTIJIEHHUs U BBIYUCIICHUHN, N300paKkaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
peabHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMoCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJYJIO, INPUMEHSATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U IIPOU3BENCHUS 110
JAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0I1ieMy 3HaMeHaTelto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJIreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BHIPAKEHU.

[IpumeHsTh peoOpa3oBaHus BEIPAXKEHHUM IJIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

CrerneHu.

[IpuMEeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe 1omycTHMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKEHUSX, COAEPIKALLUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pematp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNIbHbBIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBOAUTE MCCIIEIOBAaHNS YPABHEHUW W CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUN (yCTaHaBIMBaTh, WMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHUW PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, W
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadunl K €€ anreOpandecKoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyueckyo WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
apryMeHTa, OIpeAeATh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 kj1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIUE MPEIMETHbBIC
pPE3yJIbTATHL:

Yuciaa v BBIYMCICHUA

CBOOOJHO oOmEepUpoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEN IPU PELICHUU
3a/1a4, MPOBEACHUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUM, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanveckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacxiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUs, CBOIALIMECS K
HUM, IpOOHO-paIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewars nMHEVHBbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOW MPSIMOMH,
3aIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pewmats cucreMmsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS I[EPEMEHHBIMU U
CUCTEMBI [IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIIEHHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHUN M CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YPAaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CHocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WM MPUKIAJHOW 3a/1auH,
WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAEA0BATEILHOCTH H IPOTPeCcCH U

CB0oOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMKA, TpsMas MOPOMOPIMOHATIBHOCTh, JIMHEWHAss GyHKIUS, oOpaTHas
MPONOPLUUOHANIBHOCTD, Mapadosa, runep0osia, KyCOuHo-3aAaHHast PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HYIM (GYHKIHUUA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs © YObIBaHUS, YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEEe U HAMMEHbILIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peasbHOM XU3HU, PUZUKU, TCOMETPUH.

Onpenensaty moyoxeHue rpaduka KBaapaTUIHOW (PYHKITMH B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouth rpaduk  KBagpaTMUHOH  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 10 €€ rpaduKy.

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

Ha npumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka Gpynkmun y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapAKTEPUCTUKAM.

ApudpmMeTuyeckas ¥ reoMeTPHYECKas MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTuIecKas
Y T€OMETPUYECKAsi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIBI N-TO WICHA, PEKYyPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (GOpMya N-TO  dieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPECCHid, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI MOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, U(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEILHOCTEH,  OTPAaHMYEHHBIX  TOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHHe O CXOUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy OE€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOI MPOTrPECCUU.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrpomsusre  MpaxTiseckie (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 UNCJIA U BBIYUCIIEHU . 11 1
PannonansHblie yncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUE BBIPAXXEHUW . 7
Bripaxkenus ¢ nepeMeHHBIMH
4 YPABHEHI/I{{ N CUCTEMBI 10 1
YPABHEHMMN. JIunelinbie ypaBHEHHUS
5 UNCJIA U BBIYUCJIEHHMS. Crenens ¢ 5
HaTypaJbHBIM MOKa3aTelIeM
6 AJITEBPAMYECKUE BBIPAXXEHU . 23 1
MHoOro4yieHsl
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14 1
®opMyIIbl COKPAIEHHOTO YMHOXEHUS
8 UNCJIA U BBIUUCJIEHUS. IenumocTs 10
9 OYHKIUUN. JIuneitnas pyHKuus 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHHMMU. Cucremsl IMHEHHBIX 14 1
ypaBHEHUU
11 [ToBTOpEHME, 0606IH€HI:IC, 8 1
CHUCTEMaTH3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 YPABHEHHMS U HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BBIYMCJIEHU . KBanpatHblii 17 1
KOPCHB
3 YPABHEHHMS U HEPABEHCTBA. 17 1
KBanparHbie ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 1
JpoOHO-paliOHAIEHBIC BRIPAKEHUS
5 YPABHEHHMS U HEPABEHCTBA. 19 1
JIpoOHO-palmoHaNbHbIE ypaBHEHHS
6 OYHKINU 15 1
. AJITEBPAMYECKUE BBIPAXKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
9 [ToBTOpEHwUeE, 0606HI€HIiIe, 10 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0




9 KVIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n MPOrpamMMbI Bcero Konrpoapusie  Ipakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
1 OYHKINMN 25 1
5 YPABHEHIMA U HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUMA U HEPABEHCTBA. o5 1
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJITEAOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUHN
5 AJITEBPAMYECKHUE BBIPAXXEHW . 12 1
Crenensb ¢ pallMOHANIBHBIM [1OKA3aTEIEM
6 [ToBTOpenue, 0000IEHNE, CHUCTEMATH3AIHS 34 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0
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