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MNOACHUTEJBHASA 3AIINCKA

«IIpakTUKyM IO MaTeMAaTHUKE» SBIISIETCS paclIUpeHUEM Kypca «Anredpay s
7-9 KaccoB yriIyOJICHHOTO U3yYEHHUS MAaTEMATHUKHU.

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyeckux aOCTpakiuil, crnoco0e OTpaKeHHs] MATEeMATHYECKOW HayKoOu
SBIICHUH M TPOIECCOB B TpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJIEJIMPOBAHUS B HAYYHOM IT03HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO
HAyYHOT'O MUPOBO33PEHHS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJISl aJanTalluy B
COBpeMEHHOM IuppoBOM o01IecTBe. M3yueHue anredpbl 0OecreuynBacT pa3BUTHE
yMEeHHsI Ha0mIoJaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEpPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS, BBIBOJBI, (POPMYIUPOBATh yTBepxkIeHUs. OcBoeHHE Kypca aireopsl
o0ecrieurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIIEHUS! 00YYaIOIINXCS: OHU HCTIONb3YIOT
JEAYKTUBHbIE W WHIYKTUBHBIE pacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue u a”ajoruto. OOydeHue anredpe mpearnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSITENILHOM 1€ATEIbHOCTH 00YyYarOIINXCsl, TO3TOMY CAMOCTOSITEIbHOE
pelieHue 3adad  OOy4aroUIMMHCS SBISETCS peaju3aluuedl J1eATeIbHOCTHOTO
MPUHITUIA O0yUeHHUS.

Conmepxxanne muHMA «YUwcna W BBIYMCICHUS» CIYXKHT OCHOBOW ISt
JANBHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEIHEBHON
XKU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHATBFHBIMH W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
MPEJICTABICHUM O IEMCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YUCIOBOW JTUHUU
OTHECEHO K cpeHeMy 001eMy 00pa30BaHHUIO.

CopepxaHue AByX alreOpandeckux JUHUN — « AIreOpanuecKkue BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JJIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U OKpYyKaroliei peabHocTH. Ha ypoBHE OCHOBHOTO 001I1eT0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  PalMOHAIBHBIX
BbIp@XEHUIH. Anredpa AEMOHCTpUPYET 3HAUCHHE MaTEMAaTHKU KakK S3bIKa s
MOCTPOEHUSI MATEeMAaTHYEeCKUX MOJIEeil, ONMHUCAHWsI TPOLECCOB U SIBJICHUUN
peanbHOro Mupa. B 3anaun o0yueHus anreOpe BXOASIT TaKxKe JajibHEIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca



nHOOpPMATUKHA, ¥  OBJIAJICHHEC HAaBbIKAMU JICIYKTUBHBIX  PACCYKICHUHU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Conepxanne QyHKIIMOHATHHO-TpA(QUICCKON JIMHUN HAIIEJICHO Ha MOJyYCHHE
OOyJaroMMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIICH MaTeMaTUYECKOW MOJIEIH
JUTSI OTMCAHUS ¥ KCCIICIOBAHUS pa3HOOOPA3HBIX TIPOIIECCOB U SBJICHHUH B IPUPOJIE U
obmiecte. M3yuenue matepuasna cnocoOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS YMEHUS
UCIIONIb30BaTh pa3jiMYHbIC BBIPA3WTEIbHBIC CPEACTBA S3bIKA MAaTEMaTUKA —
CIIOBECHOTO, CHMBOJIMYECKOTO, TpauecKkoro, BHOCUT BKJIaa B (hopMHpOBaHHE
NIPEICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTUHN ITUBUIIH3AINH U KYJIBTYPHI.

YriyOonéHHbBIN Kypce anreOphl XapaKTepU3yeTCs H3YICHUEM TOTIOTHUTEIHLHOTO
TEOPETHUYECKOTO amnmapara ¥ CBSI3aHHBIX C HUM METOJIOB peIIeHUs 3aaad. Anredpa
SBJIICTCS SI3BIKOM JIJISl ONMCAaHUS OOBbEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTEeMaTHYECKOTO MOJeIupoBanus. Ilpu 3ToM camu OOBEKTHI MaTeMaTHYECKHX
YMO3aKIIOUCHWA ¥ TIPUHATBIE B anreOpe TNpaBwiIa UX KOHCTPYHPOBAHUS
CrocOOCTBYIOT (POPMUPOBAHUIO YMEHH OOOCHOBBIBATH U JIOKA3bIBATh CYKIICHHUS,
pa3BUBAIOT MATEMATHYCCKYI0 HMHTYWIIMIO, KPaTKO W HAIJBIIHO PacKPBIBAIOT
MEXaHHU3M JIOTHUECKUX TTOCTPOCHUH U y4aT UX MPUMEHEHHI0. TeM caMbIM anredpa
3aHMMaeT OJHO W3 BEIyIIMX MeCT B (OPMHPOBAHUM HAYYHO-TEOPETUUYECKOTO
MBIIIJICHUSI 00YUYaIOIINXCS.

Ha usydenue yueOHOTO mpeamera «IIpakTHKyM MO MaTeMaTHKE» OTBOIHUTCS
102 gaca: B 7 kiacce — 34 gaca (1 gac B Hemenro), B 8 kinacce — 34 gaca (1 gac B
Heneno), B 9 kitacce —34 vaca (1 yac B Hezeno)



COAEPXKXAHME OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOIIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIIMI TIPH PEIICHUH 3aja4, pelIeHUe 3a/1a4d Ha JBUKEHUE, paboTy, TOKYIIKH,
HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEJIBIX YHCEII IIPU PEUIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOXKEHUS: KBaJApaT CYMMbI U KBaJpaT Pa3HOCTH
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIBYX BBIPAXEHHI, TPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BBIPOKEHUM,
CyMMa U Pa3HOCTh KyOOB JIByX BBIPQYKCHUI.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENU. BhiHeceHre 00111ero MHOXKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

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



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHHW C JByMS IIE€PEMECHHBIMHU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpuMepsl rpadukos, 3agaHHbX (Gopmynamu. UrteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
orpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GpyHkuuu. ['padux
¢ynkiun. IloHATHS MakcMMymMa M MHUHUMYyMa, BO3pacTaHMs M YObIBaHUS Ha
IIPUMEPAxX PeAIbHBIX 3aBUCUMOCTEM.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
YHUCell.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIWTEIbHOCTh TMPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass npoOb. JlomycTUMble 3HA4YEHHUS] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJIEpIKaIlX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE C mmapaMeTpoM. PemeHne TEKCTOBBIX 3aay C MOMOILBIO
KBaJ[paTHBIX YPaBHECHUI.

JpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. ClOKEHNE
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeeneHusi 1 MHOXECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHABHBIM IT0Ka3aTeIeM
U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHNs CUCTEMBI HENIMHENHBIX YPAaBHEHHUN C IBYMsI ITIepeMEHHBIMU. CucTEMa ABYX
HEJIMHEWHBIX YPABHEHHUN C IByMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHON CUTYALIUH.

Hucnosele HepaBeHCTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM M METOJOM HMHTEpPBaJoB. MeTO/l MHTEPBAJIOB
IUIsl palliOHAJIbHBIX HEpaBeHCTB. [Ipocrelinne HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TIOMOILIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMEHHBIMHU. [ "paduueckuii MeTo
pELIEHNs CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUU

Oynkuua.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TTPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagparnunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTHYHON (pyHKIMM 17151 perieHus 3a1a4d. [loctpoenune rpadrka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaapaTUIHOW (YHKIIMA B 3aBUCUMOCTH OT €€
ko> punuentos. I'padpuxn Gynxmmii y =ax2, y = a(X — m)2u y = a(X — m) +n.
[TocTpoenue rpagukoB GyHKIIHI C TOMOIIBIO TPE0OpPa30BAHUIMA.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[Tonsitue uwcnoBodt mocienoBaTenbHOCTH. KOHeuHbIE W OECKOHEYHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3ajaun Ha MPOLICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
[MPEAMETA «ITPAKTUKYM [10 MATEMATUKE»

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOrPaMMbl IO MaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakKIaHUHA U pealu3allii €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHUEM JOCTUKEHUW HAyKW, OCO3HAHUEM BaKHOCTHU
MOPaJTbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKMU3HU I YCHEIIHOW TpodecCHOHaNbHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'O MO3HAHUSA:

OpUEHTAlluEe B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOW KaK CPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0POBbs, BEACHUSA 3J0pOBOr0  oOpa3a KU3HU  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakKTepa dKOJOTHUCCKUX MPOOJIeM 1 MyTel UX PEIICHUS;

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 YUYUTHCS y JPYTrUX 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,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, TUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (PopMyIUpoBaTh
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpUTENbHbBIC U OTPUIIATENIbHBIC, €IUHIUYHbIC, YACTHBIC U 00II[UE, YCIOBHEIC,

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

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

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

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAHMS, DOKCIEpPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHUSIMU U
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHBIE Ha TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAThl PEHICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTeMaTUYeCKUX 3aJad, MPUHUMATH IIeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opMax paboThl (00CYykaeHUS, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, alTOPUTM pelIeHUs 3afaud (WIh ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;



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

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYeCKHMX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCeN K Jpyroi (mpeodpa3oBHIBaTh
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEN U MpaBUiia
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIa C 33JJaHHON TOYHOCTHIO, & TAKXKE 110 CMBICITY MPAKTUIECKOM
CUTyalliy, BBITIOJHATh MPUKUIKY WU OIEHKY pe3yibTaTa BBIYUCIECHUN, OIICHKY
3HAYCHUHN YUCIIOBBIX BBIPAKEHUH, B TOM YKCIIE TIPU PEIICHUH MPAKTUIECKUX 3a/1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelieHuu 3aaa4.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PELICHUH 3a]1a4 MTPU3HAKU JIEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

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

Haxonute HamOOMBIMI OOIMMIA ACIUTETh, W HAWMEHBINEE OOIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

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

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTBA.

MHoOrouneHsl.

BrImonHSITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHU S (KBajpaT 1
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIeCTBISATh Pa3I0KEHUE MHOTOWICHOB HA MHOMXUTEIU C TTOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJNSI, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[longOupaTeh nOpuUMEpHl AP YKCEN, SBISIIOIIUXCA PEHICHUEM JIUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NepEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, UHTEPBAJIbl, 3aMUCHIBATh YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUYMHAMHU: CKOPOCTh, BPEMsI, PAcCCTOSHHUE, I[€Ha, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

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

[Tonumate rpadguueckuii cnoco® MpeAcTaBIEHUS U aHaIU3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPa(UKOB pealbHbIX IMPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEH (Hyau (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue NpeIMEeTHbIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAWUTh, OLICHUBATHh KBAJIPATHbIC
KOPHHU, UCTIONB3YS PU HEOOXOAUMOCTH KaJbKYJIATOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXXEHNH, COAECPKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YyCJ1a TOYKaMHA Ha KOOPAWHATHOU MPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOHO OIIEpUPOBATH MOHATHUEM OCTATKA 110 MOJTYJIIO, IPUMEHSATH CBOWCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PallMOHAIILHOM APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHMs BEIPAXKEHHUM JI pEHIEHUS Pa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TMOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUAX, COAEPKALIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUA C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM rpaUuecKux mpecTaBIeHni (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PELICHMS, €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

[IprMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 UX CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCIITh 3HAUYCHHE (YHKIHMHA 10 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (YHKIIUHU IO €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yiabTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N- CTENEHU, CTENIEHU C PALIMOHATIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIC YUCIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO OMEepUpPOBaTH MOHATHEM KBAPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemrats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHME HEPABEHCTB HA YHCIOBOM MPSIMOM,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JTMHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHeHHM 3-11 1 4-i cTeneHel.

Pemlatb  cucTémMBbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3aIIMCBHIBATh PEIIEHUE C TIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpauecKux MpeCcTaBIeHHH (YCTaHaBIMBATh, HIMEET JIM YPaBHEHHE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA W WX CUCTEMBI I COCTaBJIECHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAass (QyHKUUS, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojioxkeHre rpaduka KBapaTuyHOW (GYHKIIUU B 3aBUCUMOCTHU OT
e€ ko puLIUEeHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatudHoit GyHKIMH CTpouTh rpaduk yHkiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

WnnmrocTpupoBaTh ¢ MOMOMIBIO TpaduKa peaabHyI0 3aBUCUMOCTbD W MPOLIECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: TTOCIEIOBATENBHOCTD, apu(MeTUIECKAs
U T€OMETPUYECKasi TPOTrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: OIMMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUYECKON U TeOMETPUUECKOM MPOrpeccuil, CyMMbl IEPBBIX N YJIECHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCIEZIOBATEIbHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKOM MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 3 1
PanmonanesHelie uncna (MOBTOpEHUE)
2 OVYHKIMU. Koopaunatel u 4
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . )
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 3 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BBIUNCJIEHHMS. Crenens ¢ 2
HaTypaJibHBIM NIOKa3aTelleM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 5
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 4 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 3
9 OVYHKIUWUN. JIunetinas GyHKITHS 4
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 2
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 1 1

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 5
HepaBenctBa
5 UNCJIA U BBIUNCJIEHUW . KBaapatHbrit 4
KOPEHb
3 YPABHEHUWA 1 HEPABEHCTBA. 4 1
KBagparusle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 4
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 5 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 4 1
7 AJITEBPAMYECKUE BBIPAKEHU . 3
Crenenu
8 UNCJIA U BBIYUCJIEHUS. enumocTth 2
9 [ToBTOpenue, 060061IeHNE, 3 1
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0




9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 OYHKINU 7
) YPABHEHUA N1 HEPABEHCTBA. 4
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 6
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 6 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXXEHU . 3
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS g 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne n/n Tema ypoxa Koutpoasnbie  IIpakTuueckue Aata i poBLIe
Bcero u3yuyeHusi o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA 1
IIPOLIEHTHI
5 IToBropenue. Tpu OCHOBHBIE 3a]]a4uu Ha 1
IPOLICHTHI
[ToBropenue. Pemenne 3anad u3
3 peanbHON MPaKTUKU HA YacTH, Apo0H, 1 1
IIPOLIEHTHI, IPUMEHEHNE OTHOIIEHUN U
IPONOPLMIA IPU PELICHUH 3a/1a4
4 YucnoBble TPOMEKYTKH 1
[IpsimoyronbHas cucteMa KOOpAUHAT.
5 Abcuucca u opAMHATa TOYKU Ha 1
KOOPJAWHATHOM TUIOCKOCTH
[Tonstue Qpynkunu. OyHKIKSA KaKk
6 MaTeMaTH4ecKasi MOJIeNIb PEealbHOTO 1
mporuecca
7 O6umactpb omnpeeneHust u 00J1acTh 1
3HaYEHUN PYHKIHNH
8 Beipakenue ¢ nepeMeHHbIMU. 3HaYEHHE 1
BBIPXEHUS C IEPEMEHHBIMHU




HpCHCTaBJIeHI/Ie 3aBUCHUMOCTHU MCIKOY

o BEJIMYUHAMU B BUJE (POPMYIIBI

10 CBoiicTBa ypaBHEHHI ¢ OAHOM
MEPEMEHHOMN

11 Uwucio kKopHel TMHEHHOTO YpaBHEHUS
KonrponsHas pabora mo remam

12 "BbIpaskeHus ¢ nepeMeHHbIMU ",
"JIuneitnpie ypaBHEeHUS"

13 CBolicTBa CTENEHU C HATYpaJbHbIM
roKazaresem

14 3anuce 4Kciia B 1€CATUYHOMN
MO3UIIMOHHON cCHCTEME CUUCITICHHS

15 Opnowienbl. OQHOWIEH CTaHAAPTHOIO
Buja. CTeneHb OAHOUIEHA
MHorounensl. MHOTOWIEH

16 cTargapTHoro Buaa. CTerneHp
MHOTOYJICHA

17 CrnoxeHre ¥ BBIYUTaHHE MHOTOUJICHOB

18 YMHOXKEHHUE U JIelIeHHEe MHOTOYWICHOB

19 ITpeoOpa3oBaHue 11€70T0 BBIPAKEHUS B
MHOTO4JIEH
ToxnectBo. ToxxaecTBeHHbIE

20 npeoOpa3oBaHus anredpandeckux
BBIPAKCHUI

21 [TpousBeneHne pa3HOCTH M CyMMBI IBYX
BBIPAKCHU I

29 CymMa u pa3HOCTh KyOOB IBYX

BBIPAKCHU I




23 Paznoxenne MHOTOWIEHa HA MHOXKUTENN 1
KontpossHas paboTa mo Teme

24 "MHorousieHbsl. POpMYJIbl COKpPAIIEHHOTO 1
YMHOXKeHuUs"

o5 JemumocTs nenbix uucei. CBoMCTBa 1
IEeTUMOCTH

26 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 1
9,10,11

97 HauGonbmmii o0mmit 1euTens u 1
HaMMEHbIIee 00IIee KPaTHOE IBYX YMCET

28 Jluneitnas Qpynkuus, e€ cBoiicTBa 1

29 I'padux nmuHEHHOHN QyHKIIH 1

30 I'paduk pynkuun y = | X | 1

31 Kycouno-3ananasie pyHKINU 1
I'paduaeckuit MeTO/ perIeHHs CUCTEMbI

32 JIMHENHBIX YPAaBHEHUH C IBYMS 1
MIepEMEHHBIMH
Pemienue cuctem JTMHEHHBIX YpaBHEHHH

33 C IByMs IEPEMEHHBIMH METOJI0M 1
MOJICTAHOBKU M METOJIOM CJIO>KEHUS

34 WroroBas koHTpoJsibHas paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m Tema ypoxka Kontpoabubie IIpakTnuyeckue Aara unpporsIe
Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoTshI padoThI pecypebi
1 CBoIiCTBa YHUCIIOBBIX HEPABEHCTB 1
5 Hepasencto ¢ nepemennoit. Ctporue u 1
HECTPOTve HEPaBEHCTBA
CnoxxeHue 1 YMHOKEHHE YU CITIOBBIX
3 HepaBeHCTB. OlleHUBaHUE 3HAYCHHUSI 1
BBIPKCHHUS
[lonsiTHE O pelIeHnH HEPAaBEHCTBA C
4 OJIHOYM TIepeMEHHO. MHOKeCTBO 1
peLIeHUI HEPABEHCTBA
5 Pemenue nuHEeHBIX HEPABEHCTB C 1
OJIHOM IIEPEMEHHOU
5 ApudmeTrueckuii KBaJipaTHbIA KOPEHb 1
U €ro CBOMCTBa
7 CaoiicTBa 1ecTBUM C 1
HMpPPALMOHATIEHBIMU YU CIIAMU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs
8 BBIPaXXEHU, COAEPIKALUX 1
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxxmecTBeHHBIE TPEOOPA30BAHMS
9 BBIpOXEHUH, CONIEpIKAIINX 1
apudmeTnyecKkue KBaapaTHbIE KOPHU




10

@opMyita KOpHEH KBaPaTHOIO
ypaBHeHus. KonnuecTBo
JEHCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YPaBHEHHUS

11

YpaBHEHUS, CBOAUMBIE K JINHEHHBIM
YPaBHEHUSIM WIH K KBaJIpPaTHbIM
YPaBHEHUSIM

12

13

PemreHne TeKCTOBBIX 3a]1a4 € IOMOIIBIO
KBaJPAaTHBIX YPaBHEHHUU

KonTponbhas pabota no teme
"KBagparusle ypaBHeHUs"

14

ToxnecTBeHHBIE TPe0Opa3oBaHUs
palMOHaIbHBIX BBIPAXKEHUIN

15

16

17

Anrebpandeckas q1po0b. JlomycTumelie
3HAYCHUS TIEPEMEHHBIX B JIPOOHO-
paIMOHATIBFHBIX BBIPAKECHUSIX

OcHOBHOE CBOWCTBO anredpanyeckon
apobu

YMHOXEHUE U ICTICHHUE aIreOpandecKux
npoOeit

18

Pemenue npoOHO-paliioHaNbHbBIX
YPaBHEHUU, CBOSIINXCS K JIMHEHHBIM
YPaBHEHUSM

19

Pemenne npoOHO-paiiOHATBHBIX
YPaBHEHUM, CBOJSIIMNXCS K JTUHEHHBIM
YpPaBHEHUAM




Pemenue 1poOHO-parimoHaTBHBIX

20 ypaBHEHUN METOJOM 3aMEHBI
MepEeMEHHOM

21 Pelrenne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO
JTPOOHO-pallMOHATBHBIX YPABHEHUI

99 Kontponbnas padota nmo teme "J[pobHo-
palMoHa IbHBIC YPaBHEHUS

93 OO0sacTh ONpeIeICHUS K MHOXKECTBO
3HaYEHUN PYHKIHUH
OYHKIMH, OMMUCHIBAIONINE MPSMYIO H

24 00paTHYIO IPOMOPIIUOHAILHEIC
3aBHCUMOCTH, UX IpaduKu

25 OyHKIMA Y = X2 1 eé cBolicTBa

26 KonTponbhas padota no teme
"OyHKIMKN"

97 CBOMCTBA CTEIIEHU C LICIBIM
IoKa3aTeyieM
[Ipeobpa3oBaHue BbIpaxKeHHH,

28 coJiepKalluX CTENEHHU C LUEIbIM
IoKa3aTeyieM

29 CranpapTHbIi BUA Yyncaa
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

30 MUpa, JUTATEITHHOCTH TPOIIECCOB B
OKpYKaroIeM MUpe
IToBTopenue u o6o0meHue. Pemenue

31 JIpOOHO-pallMOHANLHBIX YPaBHEHUH,

CBOASIIMXCS K JINHEVHBIM WJIU K
KBaJpaTHBIM ypaBHEHUsIM. Pemenne




TEKCTOBBIX 33J1a4 C MOMOIIBIO JPOOHO-
paloHaIbHBIX YPAaBHEHHI

[ToBTropenue u o6o0menue. Pemenue

32 TEKCTOBBIX 33J1a4 Pa3INYHBIMU 1
criocobamu
33 Hrorosas koHTposbHas paboTa 1
34 [ToBTOpeHnue u 06(36meHHe. Pemenune 1
3a]a4 U3 pealbHOM KU3HU
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoansnbsie IIpakruyeckue Aata i poBLIe
Bcero u3yyeHusi o0pasoBaTe/bHbIe
padoTshI padoThI pecypebi
Oynkius. CBoicTBa QYHKINNA: HYIH
(GyHKLINHU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (PYHKITUH,
1 IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS 1
¢byHKIMM, Y€THBIE U HEUYETHBIE (PYHKIINH,
HanOoIbIIIee M HANMEHbIIIEEe 3HAYCHUS
byHKIIUN
9 [TocTpoenue rpadukoB GpyHKIHIA C 1
MOMOIIIBIO TTPe0Opa3oBaHUit
3 ITocTpoenue rpaduka KBaapaTUIHON 1
byHKIIUN
[Tonoxxenue rpaduka KBagpaTUIHOMN
4 (YHKIIMHU B 3aBUCUMOCTH OT €€ 1
K03 HUIIIEHTOB
5 Hcnons3oBaHne CBOMCTB KBAIPpaTUIHOU 1
GYHKIUM 1715 peuieHus 3a1a4
5 CrenenHble (yHKIMU C HATypalbHBIMU 1
NoKa3aTessiMH, UX rpayKH U CBOWCTBA
7 Ipadukn Gyskmmit: y =Vx , y=3Vx , y =| 1
X|
3 KBanpaTHble HepaBeHCTBA € OJTHOM 1

IIEPEMEHHOMN




Pemienue HepaBeHCTB TpagUUECKUM
METOZOM U METOZIOM MHTEPBAJIOB

10

11

Cucrembl HEpaBEHCTB C OJHOM
MEPEMEHHOMN

Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIbIO
HEPaBEHCTB, CUCTEM HEPaBEHCTB

12

IIpuMepsl IpUMEHEHU METOZI0B
PaBHOCHJIBHBIX NPe0Opa30BaHUM, 3aMEHBI
NEepEMEHHOMH, rpa)uueckoro MeTo1a npu
peuieHuu ypaBHeHu 3-ii u 4-ii creneHneu

13

Pemenue npoOHO-paliiOHaNbHbBIX
YpPaBHEHUI U HEPABEHCTB

14

15

16

Pemenne npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

I'paduueckuii MeTOJ1 perIeHus: CHCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

Cucrema JIByX HEJIMHEHHBIX YPABHEHHH C
JIBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYallun

17

Cucrema HeTMHENHBIX YpaBHEHUH ¢
apaMeTpoM

18

19

Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

CBoiicTBa uIeHOB apu(METUUECKON U
TE€OMETPUYECKOU ITPOrPECCUI




20

®opMyIibl CyMMBI IEPBBIX N YJICHOB
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

21

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(METHUECKON U T€OMETPUIECKOI
IIporpeccuit

22

23

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQ/Ibl U KPEIUTHI

KonTponbhas pabota no teme

"YucnoBble MOCIEI0BATEIHHOCTH U
nporpeccun”

24

Kopeuns n-it crenenu. CBoiicTBa KOpHS N-
i cTeneHu

25

26

27

28

ToxnecTBeHHBIE TPe0Opa30BaHUs
BBIPAKEHUI, COIepKALLUX CTENIEHb C
paloHaIbHBIM ITOKa3aTelIeM

ToxaecTBeHHbIE npeo6pa3OBaHI/151
BBIan(eHHﬁ, COACpKaunX CTCIICHDL C
palOHAJIbHBIM IMOKA3aTCIICEM

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (3aMHCh, CPABHEHHE,
NEUCTBHS ¢ NEHCTBUTENFHBIMU YHCIIAMH,
YHCIIOBas MpsMas)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (IIPOIIEHTHI, OTHOLICHHUS,
IIPOTIOPLIMHN)

29

[ToBTOpenue n o6obmenne. TekcToBbIe
3a1aun (pemeHrne TEKCTOBBIX 3a1a9




apuMeTHnuecKuM U anredpandecKum
crocobamu)

[ToBTOpenue u 06061menHue. TekcToBbIie
3aauu (peleHre TEKCTOBBIX 3a71a4
apuMeTHnuecKuM U anredpandecKum

30

criocobamu)

[ToBTOpenue u o6odmenue. TekcToBbie
31 3a/aun (pereHne TeKCTOBBIX 3314
apuMeTHIECKUM U alreOpandecKuM

crocobamm)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanyecKkue BhIpaKCHUs
32 (mpeoOpa3oBaHue anTreOpanIeCcKux 1
BBIPKEHUH, COIEPIKANINX CTETICHB C
LIETTBIM TTOKA3aTeJIEM )

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXeHUs
33 (mpeoOpa3oBaHue anTeOpaMIECKUX 1
BBIPAKEHUH, COAEPIKALNX
apudmeTnyecKuil KBapaTHbIN KOPEHb)
34 HroroBas koHTpoNbHas paboTa 1

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME 34










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anreb6pa 7 kinacc, (aBT. A.I'. Mepainsk, B.M. [1onskoB) cucteMbl « AITOpuT™M
ycnexay». 4-e uznanue, nepepaboTaHHOE.
Anrebpa 8 kiacc, (aBT. A.I'. Mepainsk, B.M. [TonsikoB) cucteMbl «ANropuT™M
ycnexa». 4-e u3nanue, nepepaboTaHHOE.
Anrebpa 9 kiacc, (aBT. A.I'. Mepainsk, B.M. [TonsikoB) cucteMbl «ANropuT™M

ycrnexay. 4-e u3aaHue, nepepadoTaHHoe.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






