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HHOACHUTEJIBbHASA 3AIINCKA

Anrebpa SBISICTCS OAHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHa OOecCIeurnBacT
M3Y4YE€HHUE JIPYTHX JIUCUUIUIMH KaK €CTeCTBEHHO-HAy4YHOTO, TaK U T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE
HE0oOXOIUMO JIs MPOJOIDKEHUS 00pa3oBaHUs W AJIA MOBCEIHEBHOM u3HU. PazButue y oOyuaromuxcs
HAy4YHBIX MPEJICTaBICHUA O TPOUCXOXKIEHUU M CYIIHOCTH alreOpandeckux aOcTpakuui, crocobe
OTpaXXEHUs MaTeMaTH4YeCKOM HayKOW SBJIEHMM U TIPOLIECCOB B TMPUPOJEe U OOIIECTBE, pPOJIU
MaTeMaTHYECKOr0 MOJECIMPOBAHUS B HAYYHOM MO3HAHWU U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U Ka4€CTB MBIIIICHHSI, HEOOXOAUMBIX JIUIsl aJalTallii B COBPEMEHHOM H(POBOM
obmiectBe. M3ydeHue anreOpel oOecrieuMBaeT pa3BUTHUE YMEHHS HaONIO[aTh, CPAaBHUBATh, HAXOJUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO 00OCHOBBIBATH CBOU
NeCTBUs, BBIBOABI, (POpMyIHpoBaTh yTBepkiaeHus. OcBoeHHE Kypca ainreOpbl 0OecleuyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST O0y4YaroUMXcs: OHU HCIONb3YIOT NEAYKTHBHBIE U MHAYKTUBHBIE PACCY>KICHHUS,
0000IIeHHNE W KOHKpETH3alMio, abcTparupoBanre © aHanoruiro. OOydeHuwe anrebpe mpearnoaract
3HAYUTENIBHBIII 00BEM CAMOCTOSITENTBHOM JESATENbHOCTH OOydYaloluXCsi, MO3TOMY CaMOCTOSTENbHOE
peleHue 3a1ad 00yJaroIUMUCS SIBIISIETCS pealn3alield AeITeIbHOCTHOTO MPUHITUIA 00yUeHHS.

B crpykrype mporpamMmel yueOHOro Kypca «AureOpa» yriayOnEHHOTO H3ydeHHs] OCHOBHOE MECTO
3aHUMAIOT  COJEp)KaTeIbHO-METOANYecKre JHMHUU: «Yucma ©  BBIUMCIEHUS», «AnreOpamueckue
BBIpOKEHUS», «YpaBHEHHS U HEpaBeHCTBay, «DyHkuum». Kaxmas U3 3Tux coiepKareabHO-METOINIECKUX
JUHUI pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUCHHs Kypca, B3aUMOJCHCTBYS C IPYTHMMH €ro JIMHUSMHU.
B xone usydeHus kypca oOydaromuMcs MPUXOAUTCS JIOTUYECKH PACCyX IaTh, UCIOJIb30BATh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3THM B mporpamMmy yueOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIC
OCHOBBI JIOTHKH, TPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTUYECKOTO SI3BIKA.
ConepxarenbHOM U CTPYKTYpPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpa» sBISETCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nauHMM «Yucia M BBIUKUCICHUS» CIY)KUT OCHOBOM Ui JalIbHEHIIET0 W3Y4YEeHMUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YJAIOIUXCS JIOTHYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHS
MOJIb30BaTbCsl  AJITOPUTMAMHU, a TaKXKe INPUOOPETECHUIO TNPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEHEBHOM XKM3HU. Pa3BUTHE MOHATHS O YHMCIE Ha YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs CBSI3aHO C
palMoOHANBbHBIMU ¥ UPPALMOHATIBHBIMU YUCIaMH, (OPMHPOBAHUWEM NPEACTABICHUN O AEHCTBUTEIHHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHIUM OTHECEHO K CpeiHeMY 00I11eMy 00pa30BaHUIo.

Conmepxanue JByX anreOpaldeckux IHMHUHA — «AnreOpandeckue BBIPOKEHUS» W «YpaBHEHHS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy 00YUAIOIIMXCSA MaTEMaTUUECKOT0 anmnapara, He00X0AUMOro
IUTSL pEIICHNs 3314 MaTEMAaTHKH, CMEKHBIX ITPEIMETOB M OKPYKAIOIIeH peabHOCTH. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusi yuyeOHBIH MaTepuasl TPYNIUPYETCs BOKPYT pallMOHAIBHBIX BbIpakeHHH. Anredpa
JEMOHCTPHUPYET 3HaUeHHE MATEMaTHKHU KakK s3bIKa Ul IMOCTPOEHUS MaTeMaTHUECKUX MOJEJeH, OMUCaHUs
MPOIIECCOB U SIBJICHUN peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakKe AajbHellee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS,, HEOOXOAMMOro, B YacTHOCTH, Ui OCBOCHHMS Kypca WH(POPMATUKH, H
OBJIaJICHUE HaBBIKAMHU JEAYKTHUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEH K MaTeMaTndeckoMy TBopuecTBy. Conepxanue (QyHKIIHOHAIBEHO-
rpadUyecKkoil JMHUM HalEJIeHO Ha MOJIydeHHE OOyYarolMMHCA 3HAHUM O (QYHKIMIX Kak BaKHEHIIen
MaTeMaTHIeCKOW MOJICIH [T OTIMCAHUs M HCCIIEOBAHUS pa3HOOOPA3HBIX IPOIIECCOB U SBJICHUN B TIPUPOC
u obmectBe. M3yueHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHSI HCIOJIb30BaTh
pas3UYHbIC BBIPA3UTENBHBIE CPEACTBA SI3bIKa MATEMATUKU — CIIOBECHOTO, CUMBOJIMUECKOT0, TpapruecKoro,
BHOCUT BKJIaJA B (OpMHpPOBAHHME MPEACTABICHUA O pOJIM MAaTEeMAaTUKW B PA3BUTUU IMBWIM3ALUH U
KYJBTYpBI.

Yray6néHublil Kypc anre0pbl XapakTepu3yeTcst U3y4eHUEM JIOTIOJIHUTENILHOTO TEOPETUYECKOT0 anmapara
U CBSI3aHHBIX C HUM METOJOB pelleHusi 3afad. AnreOpa sBISETCS SI3bIKOM Ul ONMHCAHUS OOBEKTOB H



3aKOHOMEPHOCTEH, CIY)KUT OCHOBOW MaTEeMaTHYECKOTO MojenupoBanus. [Ipu 3ToM camu OOBEKTHI
MaTEeMaTHYeCKUX YMO3AKJIIOUEHUN U MPUHAThIE B anredpe MpaBuiia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
(bopMHPOBaHNIO YMEHUIT 00OCHOBBIBATH U JOKA3bIBaTh CY)KJIEHUS, pPa3BUBAIOT MAaTEMAaTUYECKYI0 HHTYHUIIHUIO,
KpaTKO M HAIJIAHO PACKPHIBAIOT MEXAHMU3M JIOTHYECKUX MOCTPOCHUN M y4aT UX MPUMEHEHHI0. TeM caMbIM
anreOpa 3aHMMaeT OJHO M3 BEIyIIMX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUYECKOTO MBIIUICHHS
00yJaroIuXcs.

Cornacno yyeOHOMY IuTaHy B 7-9 Kiaccax M3y4aercsi yueOHbIH Kypc «Airedpay, KOTOPBIH BKIOYAET
CIIEyIOIIMe OCHOBHBIE pa3felibl coaepxkanus: «Huciaa U BBIYMCICHUSN», «ANTreOpandyecKkue BBIPAKEHUS»,
«YpaBHEHHS U HEPaBEHCTBAY, «DYHKIIUNY.

Ha u3yuyenue yueOHOrOo Kypca «Anredpa» orBomutcs 408 vacoB: B 7 kiacce — 136 vacoB (4 4daca B
Heqeno), B 8 kitacce — 136 vacos (4 yaca B Heneno), B 9 kitacce — 136 4acoB (4 yaca B HEJENi0).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BLIYUCICHUA

Panuonaneueie uncna. CpaBHEHHE, YHOPSAJOUYMBaHUE U apu(METHUYECKHE JCUCTBUS C PalllOHAIbLHBIMU
yucnamu. Yucnosas npsmasi, MOyJIb YucJa.

CreneHb C HaTypaJbHBIM IOKa3aTejleM M €€ CBOMCTBA. 3aluCh 4YMCIa B JCCATUYHOM IMO3HIIMOHHON
CUCTEME CUHCIICHHS.

Pemenune TekcTOBBIX 3adau apupMeTHUECKUM criocoOoM. PemieHue 3amady U3 peaqbHON NpPakTUKU Ha
4acTH, Ha JpoOu, HA MPOLIEHTHI, TPUMEHEHHUE OTHOMICHUN M MPONOPIMI MpU PEIICHUH 3a7a4, PerIeHUe
3aJla4 Ha ABW)XEHUE, padoTy, MOKYIKH, HAJIOTH.

Jenumocts nenbix yucen. CBONCTBA AEIUMOCTH.

[Ipocthie u cocraBHble uncna. YETHble U Heu€THbIe yucna. [IpusHaku genumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. IIpu3Haku AETUMOCTH CYMMbI M MPOU3BEACHHS LIEIbIX YUCEI MPU PEIICHUH 33/1ay ¢ TPAKTUYECKUM
COJICP/KAHUEM.

HauGonpmmii o0t genurens ¥ HauMEeHbIee 0011ee KpaTHOe JIBYX 4ucel. B3aumHO mpocThie dmcra.
Anroput™m EBrimmna.

Henenne ¢ octaTkoM. ApudMeTHuIecKre orepauy Hajl OCTaTKaMHu.

Auredpanyeckue BbIPasKeHUs

BelpaskeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAXKECHMs C NEpEeMEHHBIMM. [IpencraBieHue 3aBHCHMOCTH
MEX]y BEIMYMHAMU B BUI€ (OPMYIIBI.

ToxnectBo. ToxxaecTBeHHble MpeoOpa3oBaHUs anreOpanyecKkux BbpaxkeHWil. Jloka3aTenbCTBO
TOXJECTB.

Onnounenbl. OMHOWIEH cTaHAAPTHOrO BuAa. CTENEHb OJHOWICHA.

MHorounensl. MHorouneH craHgaptHoro Bujaa. CreneHp MHorowieHa. CiokeHHE, BBIYMTAHME,
YMHOXXEHHE U JeleHue MHorowieHoB. IIpeoOpa3oBanue 1enoro BeIpakeHHs B MHoOrowieH. KopHu
MHOI'OYJICHA.

@opMyIibl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpaT Pa3HOCTU JBYX BBIpaKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX BBIp@KEHHI, pa3HOCTh KBaJIPAaTOB JIBYX BBIPAXXEHUU, IPOU3BEACHUE PA3HOCTH
U CyMMBI JIBYX BBIp@)XEHUH, CyMMa M pa3HOCTh KyOOB JIBYX BBIPAKEHUH.

PaznoxxeHne MHOrouleHa Ha MHOXWUTENH. BbIHeceHHe o0O0IIero MHOXHUTENS 3a CKOOku. Meton
TPYIIIUPOBKH.

YpaBHeHHsI M HEPABEHCTBA



VYpaBHenue ¢ onHoil nepemeHHON. KopeHb ypaBHeHusa. CBOMCTBa ypaBHEHUU C OJIHOW MEPEMEHHOM.
PaBHOCHUITBHOCTH YypaBHEHU. Y paBHEHHUE KaK MaTEMATHYECKasi MOJICNIb PEAIbHOM CUTYaIIUH.

JluHeitHoe ypaBHEHHME C OJHOM mnepeMeHHOW. YMCiIo KOpHEW JIMHEHHOro ypaBHEHMs. PemeHne
TEKCTOBBIX 33/1a4 C IOMOILBIO JUHEWHBIX YpaBHEHUN. JINHENHOE ypaBHEHHE, COJEpkKALIEE 3HAK MOTYJIS.

YpaBHeHHE ¢ AByMs MEPEMEHHBIMU. [ 'paduik JIMHEWHOTO YpaBHEHHsI ¢ IBYMs mepeMeHHbIMUA. CHCTEMBI
JUHEWHBIX ypPaBHEHUH C JByMs IEpeMEHHBIMHU. ['paduueckuii MeTojx pemeHus CHCTEMBl JHMHEWHBIX
YpPaBHEHUN C JBYMsl I[EPEMEHHBIMU. PelIeHHE CHUCTEM JIMHEHMHBIX YPAaBHEHUH C JABYMS INEPEMEHHBIMU
METOJOM IMOACTAHOBKM W METOAOM clokeHus. Cucrema JABYX JIMHEHHBIX YpPaBHEHHMH C JByMs
MIEPEMEHHBIMU KaK MOJIETb PEAIbHON CUTYALINH.

DOyHKIUN

Koopaunara Toukum Ha npsmoi. YucioBble NPOMEXYTKH. PaccrosHMe Mexay AByMs TOYKaMH
KOOPIAHMHATHOM IIPSIMOIA.

[IpsimoyrosnbHas cuctema KoopAMHAT. AOciucca M OpAMHATa TOYKM HAa KOOPAMHATHOM IJIOCKOCTH.
[Tpumeps! rpadukoB, 3aganHbIX Gpopmynamu. UTeHHe rpadKOB peabHBIX 3aBHCUMOCTEH.

OyHKIMOHANbHBIE 3aBUCUMOCTH  Mexay BenuuuHamu. llonstue Qynkunun. @DyHKuMs  Kak
MaTeMaTHyecKass MOAelb peasbHOro mpouecca. OOmacTh onpeneneHus W 00JIaCTh 3HAYEHUH (YHKLUU.
CrnocoOb1 3amanus ¢GynHkuuu. I'papux ¢ysxnuu. IloHsTHs MakcuMymMa M MUHMMYMa, BO3pacTaHUs U
yOBIBaHUS Ha IPUMEPAX peaIbHBIX 3aBUCUMOCTEH.

Jluneiinas ¢ynkums, e€ coiictBa. I'paduk muueitnoit ¢pynkumu. ['padux ¢pynkumn y = [x|. Kycouno-
3aJlaHHbIC (DYHKITUH.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanpatnsle kopHu. Apudmernyeckuil KBaJpaTHBI KOpeHb U ero cBoictBa. I[lonsTue
UppaluoHanbHOro uymcna. JlefictBus ¢ uppanuoHanbHbIMM uuciaamu. CBolicTBa  JeHCTBUN  C
MppalMOHAIBHBIMY unciiaMu. CpaBHEHNE HPPALMOHAIBHBIX YHCEIL.

IIpeacraBneHuss O pacCUIMPEHMSAX YUCIOBBIX MHOXKECTB. MHOXECTBa HATypallbHBIX, LEJBIX,
palOHAIbHBIX, JEHCTBUTENBHBIX Yncel. CpaBHEeHHE yncen. UncaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHeil. [I[puMeHeHne OCTaTKOB K PELICHHIO YpaBHEHHWI B ILIEJIBIX
YHUCJIaX U TEKCTOBBIX 3a7ad.

Pa3mepbl 00bEKTOB OKPYXKAIOLIETO MHUPA, JITUTEIBHOCTh MPOIIECCOB B OKpYXkatoiieM mupe. CTaHaapTHBIN
BH/JI YUCJIA.

AJiredOpanyeckue BbIPaKeHUs!

Anrebpanueckast ApoOb. JlomycTUMBble 3HaYeHUs MEPEMEHHBIX B JPOOHO-PAIIMOHANBHBIX BBIPAKECHUSX.
OcHoBHOE CBOWCTBO anredOpamueckoil apobu. CroxkeHue, BBUMTAHHE, YMHOXKEHHE M JeJIeHHUE
anreOpandeckux apodeil. Beinenenue nenoi yactu anredpandeckoit 1poou.

ParmonanbsHele BelpaskeHUs. ToX/1eCTBEHHbIE TPe0Opa30BaHUs PAMOHANBHBIX BBIPAKECHHH.

JlonmycTHMBIe 3HaUSHHSI TIEPEMEHHBIX B BEIPQKEHUSIX, COJEPKAIINX apu(METHUECKIE KBaIpaTHBIE KOPHHU.
ToxmecTBeHHBIE TPe0Opa30BaHUs BEIPAKEHUH, COMEpKAIUX apu(MeTHIECKHEe KBaIpaTHbIE KOPHHU.

Crenens ¢ 1eTbIM MTOKa3atesieM U e€ cBoiictBa. [IpeobpazoBanue BbIpakeHHH, COEPIKALIUX CTEICHH.

YpaBHeHNS U HEPABEHCTBA

KBanpatHoe ypaBHeHue. dopmyrna KOpHEW KBaapaTHOro ypaBHEHMs. KonnuecTBO AEHCTBUTEIBHBIX
KOpHEH KBaJIpaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHUs, CBOAUMBIE K JIMHEHHBIM YPABHEHUSM WU K
KBaJIpaTHBIM YpaBHEHMsIM. KBagpaTHOe ypaBHEHUE ¢ mapaMeTpoM. PenieHne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
KBaJI[paTHBIX YPaBHEHUM.



JpoGHo-paninoHanbHbIe ypaBHEHUs. Pemenne q1poOHO-paliMoHaIbHBIX YpaBHEHUH. Pelienne TeKCTOBhIX
3a/1a4 ¢ MOMOUIbIO APOOHO-pallMOHANIBHBIX ypaBHeHUH. ['paduueckas nuHTepnpeTanust ypaBHEHUN ¢ ABYyMS
MIEPEMEHHBIMHU.

UYucnosslie HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBA. ClOKEHHE U YMHOXEHUE UYHCIOBBIX
HepaBeHCTB. OlLieHUBaHUE 3HAYEHUS BbIpayKeHUs. J|0Ka3aTeabCTBO HEPABEHCTB.

[lonsiTHe O peleHnn HEpaBeHCTBA C OJHOW INEpEeMEHHOW. MHOXKECTBO peLICHUN HEpPaBEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JluHeitHoe HEpaBEHCTBO C OJHOM MEPEMEHHOM W MHOXKECTBA €ro peueHuil. PermieHue IMHEHHBIX
HEpPABEHCTB C OJIHOM nepeMeHHOW. CUCTeMBbl M1 COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.
Penrenne TekCTOBBIX 3aJ1a4 € MOMOIIBIO JTMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUH

OO6nactp omnpeneneHUss W MHOXECTBO 3HaueHW QyHKkuuu. CrnocoOwl 3amanus ¢yHkumid. ['padux
¢ynkuuu. Urenue cBoiictB ¢ynkmmm no e€ rpaduky. IIpumepst rpaduxoB (yHKIMHA, OTpa)karomux
peabHbIe MPOLIECCHI.

Jluneiinas GyHkus. @yHKINHU, ONKCHIBAIOIIKE MPSAMYIO U O0OpaTHYIO IPONOPLHUOHAIbHBIE 3aBUCUMOCTH,
ux rpaduky.

QOynkmmn y = ax2 ,y=x2+b,y=x3,y=x|,y X =, k y X =u ux coiictBa. Kycouno-3aganusie
byHKIHN.

9 KVIACC

Yuciia 1 BbIYUCICHUA

Kopens n-ii crenenu u ero coiictBa. CTeNeHb ¢ pallMOHAIBHBIM IOKa3aTeseM U €€ CBOICTBaA.
Auredpanyeckue BbIPasKeHHs

ToxnecTBeHHble MPeoOpa3oBaHMs BBIPAKEHUH, COAEpKAIIMX KOpPeHb n-M cremeHu. ToxKIecTBEHHBIE
npeoOpa3oBaHus BRIPAKEHHH, COJEPKALINX CTENIEHb C PALIMOHAIILHBIM ITOKA3aTeNIeM.

KBanparssiii Tpéxunen. KopHu kBagpaTtHoro TtpéxusneHa. Pas3nolkeHne KBaJpaTHOro TpEXWieHa Ha
JIMHEWHBIE MHOKHTEIIN.

YpaBHeHUsI M HEPaBEHCTBA

bukBanpaTtHbie ypaBHeHus. [Ipumepbl npUMeHEHUH METOJI0B PaBHOCUIIbHBIX MpeoOpa3oBaHUil, 3aMEHBI
MIEPEMEHHOMH, rpauuecKoro MeTo/ia Mpu peleHu ypaBHEeHUN 3-11 u 4-i cTeneHen.

Pemenune 1poOGHO-pallOHAIBHBIX YpaBHEHHH.

Pewenne cucrem ypaBHEHUN € JIByMs IIE€pEMEHHBIMU. PerieHne mpoCcTEHIIUX CUCTEM HEIUHEHHBIX
ypaBHEHMI C IBYMs NepeMEeHHbIMU. ['paduueckuii MeTO peleHus] CUCTeMbl HEIMHEHHBIX YpaBHEHHMH C
OByMsl nepeMeHHbIMU. Cucrema JBYX HEIMHEHHBIX YPaBHEHMHM € JBYMs IEPEMEHHBIMHU KaK MOJEIb
peanbHON CUTyaluu.

YucnoBble HepaBeHCTBA. Perienre TMHEMHBIX HEPABEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBanparHble HepaBeHCTBa ¢ OAHOW MepeMeHHOW. PelleHne KBaJpaTHBIX HEPABEHCTB TrpaduuecKkum
METOJOM M METOJOM HHTEpBaJOB. MeToJ WHTEpPBAJIOB JUIsl palMOHAIbHBIX HEpaBeHCTB. [Ipocreiimme
HEPaBEHCTBA C I1apaMETPOM.

Perenne TeKCTOBBIX 3a/71a4 C IIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nByMs mnepemeHHbIMU. PelneHue HepaBeHCTBa € JByMs INepeMEHHBIMU. CHCTEMBbI
HEpaBEHCTB C JBYMs NEepeMEHHbIMH. ['paduueckuii MeToJ pelIeHuss CHCTEM HEPaBEHCTB C JIByMs
[IEPEMEHHBIMU.

DOyHKIUHA



Oynkius. CroiicTBa GyHKIMI: HYyIU QYHKIIHH, POMEXYTKH 3HAKOTIOCTOSTHCTBA (PYHKITUH, IPOMEKYTKH
BO3pacTaHMs U yObIBaHUS (DYHKIMM, YETHBIC U HEUETHBIE (DYHKIMH, HanOOIbIIEe M HAUMEHbIIEE 3HAUCHUS
byHKIIN.

KBanparuunas ¢pynkuus u e€ cBoiicta. Vcnonp3oBanne CBOWCTB KBaAPAaTUUHON (YHKIMU AJIS1 PEHICHUS
3agad. Iloctpoenue rpaduka kBagpatuuHoi Qynkiuu. [lomoxeHue rpaduka KBaIpaTUYHON (YHKIUU B
3aBUCUMOCTH 0T €€ Kodpduumento. ['papukn pynkuuii y =ax2 , y =a(x —m) 2 my = a(x — m) 2 +n.
[Toctpoenue rpadukoB (PyHKIHIA ¢ TOMOIIBIO TPEOOPA3OBAHHIA.

HpobHo-nmuneitnas pynkuus. Mccnegopanue GyHKIINAM.

@yHKIMA Y = X N ¢ HATypaJIbHBIM II0Ka3aTesaeM n U e€ rpaux.

YucJi0BbIE 10CJIEA0BATEILHOCTH M IPOIPecCHH

[Tonatne uucioBod mocienoBareabHOCTH. KoHeuHble U OECKOHEUHBIE IOCIE0BATEIbHOCTH.
OrpanuyeHHas MOCIENIOBATEIbHOCTb. MOHOTOHHO Bo3pacraromas (yObIBaroIasl) IOCJIEIOBATEIBHOCTb.
CriocoObl 3a1aHus TOCTIEI0BATEIBHOCTH: ONMCATENBHBINA, TaOIMYHBINA, C TTOMOIILI0 (POPMYIBI N-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckass W reoMmerpuyeckas mnporpeccud. CBoiicTBa WJIeHOB — apu(METHUECKOW U
reomeTpuueckoi mporpeccuit. @opMyinbl n-ro uieHa apupMETHUECKOW M T€OMETPUUYECKON IMPOrpeccHid.
@®opMynbl CyMMBI IEPBBIX N WIEHOB apU(pMETHYECKOM U T'eOMETPUYECKO mporpeccuil. 3ajauM Ha
IIPOLIEHTHI, 0AHKOBCKUE BKJIAJIbl, KPEAUTHI.

[IpencraBneHre O CXOOUMOCTH HOCJIEIOBATENBHOCTH, O CYMMHPOBAaHMM OECKOHEUHO YOBbIBarolIeH
Ir€OMETPUYECKON ITPOTrPECCUH.

Meroa maremarndeckoil uHAyKIuH. [IpocTeimme npuMepsl.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMUYHOCTHBIE pe3yJabTaTbl OCBOCHUA MPOTPAMMBI IO MaTEMATUKE XapaKTCPU3YIOTCA B HaCTH:

1) maTpuMoTHM4YeCcKOro BOCIIUTAHMS:
MPOSIBIIEHUEM MHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHIICKON MaTeMaTHKH, IEGHHOCTHBIM OTHOIICHHEM

K JOCTHXKEHHUSIM POCCUICKMX MATEeMAaTHKOB W POCCUUCKOW MaTeMaTH4YEeCKOW IIKOJbI, K HCIOJIb30BAHUIO
ATUX JOCTUKEHHI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA M pealn3alMd ero Mpas, MPEJICTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHWPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPAKIAHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTHKEHUW HAyKH, OCO3HAaHMEM BaXKHOCTH MOPATbHO-ITHYECKUX
MIPUHITUATIOB B JIEATEILHOCTH YIEHOTO;

3) TPYIOBOIrO BOCHIUTAHMS:
YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/ad MATEeMaTH4YE€CKOW HaIlpaBICHHOCTH,
OCO3HAaHHWEM BAXHOCTH MAaTeMaTHYECKOr0 OOpa30BaHUs Ha TPOTSHKEHHHM BCEW KH3HU IS YCIENTHON
npodeccCHOHANBEHON JEeSTeNbHOCTH W Pa3BUTHEM HEOOXOIAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM WHAWBUIYATbHON TPAECKTOPHUH OOpa30BaHUS M JKMU3HEHHBIX ITUTAHOB C YYE€TOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTENH;

4) 3CTeTHYECKOIr0 BOCIIUTAHMSI:
CIIOCOOHOCTBIO K AMOITMOHAIBHOMY W ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3ajad,
pelIeHui, pacCcykAeHUI, yMEHUIO BUJETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTel HAYYHOTO MO3HAHMSL:



OpUEHTAIlMEH B JACATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAHUEM MaTEMaTUYECKOW HAyKH Kak
chepsl 4YeIOBEUYECKON NEATEIbHOCTH, ITAloOB €€ pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIU3AIINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTYpOH Kak CpEeACTBOM IIO3HAHUS MHDA,
OBJIaJICHUEM HABBIKAMU MCCJIC0BATCIbCKON ICATCIbHOCTH;

6) ¢usmueckoro BocnMTaHUSI, (POPMHPOBAHUA KYJbTYPbl 3A0POBbSI H 3SMOIHOHAIBLHOIO

Os1aromosty4us:

TOTOBHOCTHIO MPUMEHSTh MATEeMAaTHYECKHE 3HAHHMS B MHTEPECAX CBOETO 3JI0POBbS, BEACHHUS 30POBOIO
oOpa3a Xu3HH (370pOBOE MUTaHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTIIbIXA, PETYISIpHAs (PU3HUECKas
AKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOTro
)Ke TIpaBa IPyroro 4eJI0BeKa;

7) 3K0J0rHYeCKOro BOCIIUTAHMSI:
OpUEHTAllMe Ha MPUMEHEHHWE MATeMAaTHMYEeCKUX 3HAHUM /I pelieHus 3a7ad B 00JACTH COXPaHHOCTHU
OKPY’KaIoIel Cpe/ibl, MIIAHUPOBAHUS TIOCTYIIKOB M OIIEHKHU MX BO3MOXKHBIX MOCJIEICTBUM JJISI OKPYXKaIOIeh
Cpelibl, 0OCO3HaHHEM TI100aTbHOTO XapaKTepa SKOJOTUUECKUX MPOOIEeM U IyTeH UX PEIICHHUS;

8) aganTanum K M3MEHAIIUMCS YCJI0BUSIM COMAJIbHOM M IPUPOJAHOM Cpeabl:

FOTOBHOCTBIO K JIGUCTBUSM B YCIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO IESTeNbHOCTh, B TOM YHCIE YMEHHUE YUYUThCA Yy OPYTHX JIOJEH,
pUOOpETaTh B COBMECTHOM J1eATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETEHIIUU U3 OTIbITA IPYTHX;

HEOOXOIMMOCTRIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (POPMYITHPOBATH UACH, IMOHSITHS, TUIIOTE3BI 00
00BEKTaX W SBJICHUSX, B TOM YHCJIC PAHEEC HEH3BECTHBIX, OCO3HABAThH NE(MUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUTAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYaIlMI0, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIHMIO Kak
BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMACMbIE PEIICHUS W JACUCTBHS, (OPMYITUPOBATH H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOoeHHS mporpaMmbl MO ainredpe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuarorierocst 6yayT copMupoBaHbl MeTanpeAMeTHbIE Pe3yabTaThl, XapaKTEPUIYIOITUECS OBJIAICHUEM
YHUBCPCAJIbHBIMU MTO3HABATCJIbHBIMU }IeﬁCTBHHMH, YHUBCPCAJIbHBIMU KOMMYHUKATU BHBIMUA ]16171CTBH$[MI/I u
YHUBEPCAIbHBIMU PETYJIATUBHBIMU ICHCTBUSAMHU.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC NeHCTBHUS

Ba3oBble Jjornyeckue aeiicTBUA:
BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKKM MATEeMAaTHYECKUX OOBEKTOB, MOHSITHH,

OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH ONpeAeNeHUs] MOHATUMN, YCTaHABJIUBATH CYIECTBEHHBIN
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUHU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATE CYKACHUS: YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE,
€IMHUYHbIE, YaCTHBIC U OOIIME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeuYHMs B (pakTax, NaHHBIX,
HAOJIOACHUSAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUH /IS BHISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;

Jenarb  BBIBOABI C  HCIOJIB30BAHMEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M  WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIFOUEHHH 110 aHAJIOTUH;

pa3dupath 10Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEPKIEHUH (IpsiMble U OT MPOTHUBHOIO), MPOBOIUTH
CaMOCTOSITENILHO JI0KA3aTeIbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpPAUBaTh apryMEHTAlUI0, MPUBOJIUTH
IPUMEPHI U KOHTPIPUMEPHI, IPUMEHSITh METOJ] MaTeMaTHYeCKOW WHAYKIIUH, 0OOCHOBBIBATH COOCTBEHHBIE
pacCyXIeHuUs;



BBIOMPATH CIOCOO pelieHus ydeOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BEIOUPATh
HauboJee MOAXOAAIIUI ¢ yUETOM CaMOCTOSATEIbHO BbIICTIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckue AeiCTBHA:

MCIIOJIB30BATh BOMPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT MO3HaHUS, (POPMYIUPOBATH BOIPOCHI,
¢buKcupyomue MNpOTUBOpPEUUe, NpodIeMy, CaMOCTOATENBHO YCTAHABIMBAaTh MCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOAUTH [0 CaMOCTOSITENbHO COCTaBICHHOMY IIJJaHy OKCHEPUMEHT, MCCIEAO0BaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOO0M;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHHUS U BBIBOJIBI [0 pe3yJIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS,
UCCIIEIOBAHMs, OSKCIIEPUMEHTA, OIICHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YyJlbTaTOB, BBIBOJOB H
000011IeHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIIIBUTATh IPEIIOJIOKEHNS O €r0 Pa3BUTHH
B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POPMAIUU, TAHHBIX, HEOOXOTUMBIX ISl PEIICHUS
3a/1a4u;

BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUOB
1 (hopM IpeCTaBICHNUS;

BbIOMpaTh (hopMmy mpeacraBieHUs WHGOPMALMKU U WUIIOCTPUPOBATH pelIaeMble 3alayl CXEMaMHU,
IrarpaMMaMu, HTHOM rpaduKoi 1 MX KOMOWHAIMSIMU;

OIICHWBATh HAIE&KHOCTh WHQPOPMAIUU TI0 KPUTEPHSIM, IPEIIOKEHHBIM HIH CHOPMYINPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE YUeOHbI€ /1eliCTBUA

BOCIPUHUMATh U (POPMYJIUPOBATh CYXIEHUS B COOTBETCTBUH C YCIOBHUSIMH U LIEJIIMU OOILIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1aui, KOMMEHTUPOBATh MOJYYEHHBIN pe3yibTaT;

B XOJIe OOCY)XJeHMs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOIeMbl, peraeMoi
3a/1auu, BBICKA3bIBaTh UJIEU, HALIEJICHHBIE HA MIOUCK PEILLIECHHUS, COMTOCTABIATh CBOU CYKJIEHHUS C CYKIECHUSIMHU
JIPYTUX YYacTHUKOB JHallora, OOHApy)XMBaTh pa3jiM4Me U CXOJCTBO IO3MIMN, B KOPpPEKTHOW (opme
(GbopMyIIMpoBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

MIPE/ICTaBIATh PE3yIbTaThl PELIEHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTA, CAMOCTOSITEILHO
BbIOMpATh (popMaT BBICTYIIEHUS C YUETOM 3a7a4 MIPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

MOHUMATh U HCIIOJNIb30BaTh MPEUMYILECTBA KOMAHIHOM W MHIWBUIYadbHOW PAaOOTHI MPHU PEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4, MPUHUMATH 1€JIb COBMECTHON JEATENbHOCTH, IIJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOI paboThl, pacmnpeaensiTh BUABI PaldOT, JAOTOBAPUBATHCS, OOCYXAAaTh MPOLIECC M PE3YNIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYIIOBBIX (Gopmax paboTsl (00CyXkaeHHs, OOMEH MHEHHl, «MO3TrOBbIE IITYPMbI» U
WHBIE); BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JICUCTBHS C APYTUMHU YJI€HAMU KOMaH/IbI,
OLICHMBATh KauecTBO pe3yslbTaTa M KayecTBO CBOEr0 BKJIaJa B OOIIMN pe3yabTaT MO KPUTEPUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranmu3anmusi:

BBISIBJISTH TPOOJIEMBI N7l PEIICHUS B JKU3HEHHBIX WU YYEOHBIX CHUTYallUiX, OPUEHTHPOBATHCS B
Pa3IUYHBIX MOAX0/IaX MPUHATHS pelIeHU (MHANBUIyalbHOE, TPYIIIOBOE);

CaMOCTOSATENIbHO COCTABJIAThH IJIAH, aJTOPUTM pEIICHUs 3a7adyd (WM ero 4acTh), BBIOMPATh CIOCOO
pelieHrs ¢ Y4€TOM HMEIOIIUXCSI PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH M
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yu€TOM HOBOI HHPOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:



BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysbTaTa pelleHHs] MaTeMaTH4eCKOi
3aJ1a4M, CAMOMOTHUBAIIUU U pe(IIeKCUu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUN 33]1a4¥, BHOCUTh KOPPEKTHUBHI B
JESTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HANJIEHHBIX OMIMOOK, BBIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE peE3yJbTaTa ACSITEIBHOCTH IOCTABJICHHOW LIEIM U YCIOBHUSIM, OOBSACHATH
IIPUYMHBl JOCTUKEHMSI WM HEJAOCTH)KEHMs LE€JIM, HAXOJIUTh OHIMOKY, JaBaTh OLEHKY HPUOOPETEHHOMY
OIIBITY;

BBIpaKaThb SMOLIMU IPU H3YYEHUM MaTeMaTH4eCKUX OOBEKTOB M (DaKTOB, JAaBATh 3MOLMOHAIBHYIO
OLICHKY peLIeHUs 3a1a4u.

HNPEAMETHBIE PE3YJIbTATBI

K koH1y o0ydenust B 7 kiacce 00y4aromuics NOMydUT CIEAYIONUe MPeIMETHbIE pe3yIbTaThl:
Yuciia ¥ BLIYUCICHUA
Payuonanvuvie yucna.

[lepexoauts OT oaHOW (OPMBI 3amUCH YHCeNT K Jpyroil (mpeoOpa3oBHIBATH NECATHYHYIO ApPOObh B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHIHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXECTBAa HATYPAJbHBIX YMCEJ, MHOXECTBA LIEJIbIX YHCEN, MHOXECTBA
palMOHAaIbHBIX YMCEII TP PEIICHNUH 3a]a4, IPOBEJCHUH PACCYXICHUN U 10Ka3aTeIbCTB.

[Tonnmatp u 0OBACHATH CMBICI MO3ULIMOHHOMN 3aMMCU HATYPAJIbHOTO YHUCIIA.

CpaBHMBATh U yNOPSAJOUYMUBATH PALIMOHATIBLHBIE YNCTIA.

BoinonusATe, couerass yCTHbIE M MUChMEHHBbIE MPUEMBI, apudMeTuyecKue NEHCTBUS C pallOHATIbHBIMU
YHUCJIAMH, UCTIOJIb30BaTh CBOMCTBA YHUCEN U IIPaBUJIa ICUCTBUH, IPUEMBI PALIMOHAJIbHBIX BBIYUCICHUI.

BbInonHATE AEMCTBHS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

HaxomuTe 3HaueHUs YHUCIOBBIX BBIPAKEHUH, COAEPKALIUX palMOHAIbHBIE YHCIA U CTENEHU C
HaTypaJIbHBIM IOKa3aTejaeM, IPUMEHATh Pa3sHOOOpa3Hble COCOObI U MPUEMBI BBIYUCICHHS, COCTABIATh U
OLICHMBATh YMCJIOBBIE BBIPAKEHUSI NPH PEIICHWU MPAKTHUYECKUX 3aJad U 3aJad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OkpyrisITh 4yMcClla C 3aJJaHHOM TOYHOCTBIO, & TAK)KE IO CMBICIY IPAKTHYECKON CHUTYallMH, BBIIOJIHSTH
IIPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY 3HaYEHHUI YMCIIOBBIX BBIPA)KEHUI, B TOM YHUCIIE TIPU
pELIEHNN IPAKTUYECKUX 3a1ad.

Pemate TekcTOBBIE 3a7auMl apUPMETHYECKHMM CHOCOOOM, HCIOJIb30BaTh TAONIMIBI, CXEMBI, YEPTEXKH,
JpyTHe CPEJICTBA MPECTABICHUS JaHHBIX NIPH PEIICHUN 3a]1a4.

Pemath ~ mpakTHKO-OPUEHTHUPOBAHHBIE  3aJaud,  CBA3aHHbIE C  OTHOLIEHHWEM  BEJIHMYUH,
MPOMOPLMOHAILHOCTBIO BEJIMYUH, MPOLIEHTaMU, HHTEPIIPETUPOBATh PE3yNbTaThl PELIEHUS 3a7ad ¢ y4ETOM
OTrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Jlenumocme.

Jloka3blBaTh U MPUMEHATH MPHU PEIICHUH 3a/1ay MpHU3HAKU JeauMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKYU JAEIMMOCTU CYMMBI U IPOU3BEICHHUS 1I€IIbIX YUCE.

PacknanpiBaTh Ha MHOXUTEHN HATYpaJIbHBIC YUCIIA.

CB00OOIHO OTIEpUPOBATH MOHATUSIMH: YETHOE YHCIIO, HEUETHOE YHCIIO, B3AMMHO MPOCTHIC YUCIIA.

Haxoauts HanGompIuii 00U TEeTUTENh B HANMEHBIIIEe 00Iee KpaTHOE YHCEN U MCTIOb30BaTh UX MPH
pelieHnu 3a1a4, MPUMEHSTh aroput™ EBKimma.

OrnepupoBaTh NOHITHEM OCTaTKa 110 MOAYJIIO, IPUMEHSATh CBOMCTBA CPABHEHUI IO MOAYJIIO.

Auredpanyeckue BbIpasKeHUs



Buipaoicenus ¢ nepemennvimu.

Hcnonp3oBath anredpanyeckyro TEPMUHOJIIOTHIO M CHUMBOJUKY, MPUMEHATh €€ B IPOLECCe OCBOCHUS
y4eOHOT0 MaTepuara.

HaxoauTh 3Ha4ueHNs OYKBEHHBIX BBIPQXKCHUW MIPH 33/IaHHBIX 3HAYCHHSIX TIEPEMEHHBIX.

Hcrnonb30BaTh MOHSATHE TOXAECTBA, BBINIONHATh TOXKISCTBECHHBIC MPEOOPA3OBAHUS BBIPAKEHUH,
JTIOKa3bIBATh TOXKIECTBA.

MHOro4yieHsl.

BeimonHsaTe npeobpazoBaHusl LENOr0 BBHIPAKEHUS B MHOTOWIEH MPUBEICHHEM MOJOOHBIX CllaraeMblX,
PacKpbITHEM CKOOOK.

BeimonuaTe AeiicTBUA (CIOXKEHHE, BBIUMTAHUE, YMHOXKEHHE) C OJHOWIEHAMHU U C MHOTOUYJICHAMH,
MPUMEHSTh (OPMYJIbl COKPAIIEHHOTO YMHOXEHHS (KBagpaT U KyO0 CyMMbl, KBaapaT W KyO pa3HOCTH,
Pa3HOCTh KBAJAPATOB, CyMMa U Pa3HOCTH KYOOB), B TOM YHCIIC /ISl YIIPOIIECHUS BEIYUCIICHUN.

OCyIIEeCTBIATh PA3JIOKEHHE MHOTOWICHOB Ha MHOXHTEIH C MOMOIINBI0 BBIHECEHHUS 3a CKOOKM 00IIero
MHOKHTEJIS, TPYIITHPOBKH CIaraeMbIX, PUMEHsS (POPMYIIBI COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh peoOpa3zoBaHusi MHOTOUYJICHOB /IS PEIICHUSI Pa3IUYHBIX 33]1a4 U3 MAaTeMaTHKU, CMEXHBIX
MPEeIMETOB, U3 pealbHON MPAaKTHKHU. VCronbp30BaTh CBOWCTBA CTEMEHEW C HATYpaJlbHBIMHU MOKa3aTelsMU
U1 Ipeo0pa30BaHUS BHIPAKEHUI.

YpaBHeHNSI 1 HEPABEHCTBA

Pemarp nuHElHBIE YypaBHEHMsI C OJHOW IEPEMEHHOM, IPUMEHsAA IpaBWila Iepexoja OT HCXOJHOTO
YPaBHEHUSA K PABHOCUIILHOMY EMY.

IIpoBepsTh, ABAAETCA U YUCIO KOPHEM YPaBHEHUS.

[lonOupars mnpuMepsl Map 4YHUCEN, SIBISIOIIUXCS pPEIIEHHEM JIMHEHHOrO0 YypaBHEHUS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTU IpaUK JMHEHHOTIO ypaBHEHUS C JIBYMS [IEPEMEHHBIMU, TOJIb3YICh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIe IpaduUeCcKH.

CocTaBiATh ¥ pelaTh JMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHMM IO YCJIOBHIO 3aJayH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJYyYEHHBIN pe3ybTar.

DOyHKIUH
Koopaunats! u rpaguku.

N306paxkaTh Ha KOOPJIMHATHOW MPSMON TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJMHATaM, Jy4H,
OTPE3KH, MHTEPBAJIbI, 3AMIUCHIBATh YMUCIIOBbIE IPOMEKYTKHU Ha aareOpanyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOPIUHATAM.

OyHKIUN.

Crpoutsb rpaduku TUHEHHBIX (QYHKIIMHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxoaute 3Hauenune GyHKIMM 10 3HAYCHHUIO €€ apryMeHTa.

[Tonumarpy rpaduueckuil crnoco® TMpeacTaBiIeHHs] M aHanM3a MHPOpMAIMM, U3BJIEKaTh W
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOiicTBa (PyHKUMH Ui aHanu3a TpaduKOB peabHBIX 3aBUCUMOCTEN (HYIM (YHKIIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA (PYHKIIMH, MPOMEKYTKH BO3pacTaHUs U yObIBaHUS () YHKLNU, HAUOOJbIIIEe
Y HauMeHbIlee 3HauYeHHsI (QYHKIIMHN).

Hcnonp3oBatk rpaduku Ui UCCIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH, MIPU PEIICHUH 33/1a4 U3 APYTHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.



K xoniy o0ydenus B 8 kj1acce 00y4Jaromuics MoayduT CIeAYIONUe TPEAMETHBIC PE3yIbTaThI:
Yucsa v BbIYUCICHUSA
Hppayuonanvhuvle yuca.

[ToHnMaTh 1 UCMONAB30BATH MPEACTABICHUS O PACIIUPEHUHN YUCIOBBIX MHOXKECTB.

CBOOOIHO OmEpHpPOBaTh MOHATUSMU: KBAJAPATHBIH KOPEHb, apU(PMETHUSCKUN KBAJAPATHBIA KOPCHBD,
UPpAIMOHATILHOE YHCJIO, HAXOIWTh, OLEHWBATh KBAJApPATHBIC KOPHH, WCIONB3yS MPU HEOOXOIUMOCTH
KaJIbKYJISTOP, BBINOJIHATH MpeoOpa3oBaHUS BBIPAKEHUN, COJEP)KAIIMX KBaJIpaTHbIE KOPHU, HCIOJIb3Ys
CBOICTBa KOPHEH.

Hcnonb30BaTh HadalbHbIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTENBHBIX YUCEN JUIsl CpPaBHEHUS,
OKpPYTJICHUS U BBIYMCIICHUHN, H300pakaTh ACHCTBUTEIbHBIC YHCIIAa TOUKAMH Ha KOOPIUHATHON MPSIMOIL.

Hcnonb30Bath 3anucu OOJBIIMX W MAJIBIX YMCEI C TOMOIIBIO JECATHYHBIX Opo0Oeii u crenenei yucina 10,
3aMUChIBaTh M OKPYIJISATh YMCJIOBBIE 3HAUEHMSI PEaIbHBIX BEJIWYUH C HCIOJb30BAaHUEM PA3HBIX CHUCTEM
U3MEPEHUM.

Ienumocmeo.
CB00OHO OmEepupOBaTh MOHATHEM OCTaTKa MO MOJYJIO, IPUMEHATh CBOMCTBA CPABHEHMI MO MOJYIIIO,
HaxOJIUTh OCTATKU CYMMBbI U IIPOU3BEACHUS IO JAHHOMY MOJYJIIO.

Aaredpanyeckne BbIPaKeHUs
Jpobno-payuonanvrule gulpadicenus.

Haxoauth nonyctumblie 3HaU€HUS IEPEMEHHBIX B APOOHO-PAaLlMOHATIBHBIX BBIPAXKEHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO palliOHAILHOM IpOOH.

BoinonusATe npuBeneHue anredpandeckux ApoOed K o0lieMy 3HaMEeHaTello, CII0KEHHE, YMHOXKEHUE,
JieJieHne anreOpandeckux Apooei.

BoInonHATE TOKAECTBEHHBIE MTPe0Opa30BaHus PAIlMOHAIBHBIX BBIPAXKCHHIH.

[TpumeHsTh MpeoOpa3oBaHUs BBHIPAKEHUUN AJS PElISHHs] Pa3TUYHBIX 33]a4 U3 MAaTeMaTHUKH, CMEKHBIX
MPEAMETOB, U3 PEAIbHON MTPAKTUKH.
Cmenenu.

[IpuMeHsTh TOHSTHE CTENEHW C LEJIbIM I0Ka3aTelieM, BBINOJHATh INpeoOpa3oBaHMs BbIPAXKEHUI,
COJIEprKaIINX CTENEHH C LENbIM [OKa3aTeJIEM.
Hppayuonanvhvie gvipadicenus.

Haxomute npomycTuMble 3Hau€HUsT MEPEMEHHBIX B BBIPAKEHUSAX, COJAEPXKALIUX apU(pMETHUYECKHE
KBaJpaTHBIE KOPHHU.

BrimonHsaTe mpeoOpa3oBaHus UPPAIIMOHATLHBIX BRIPAXKEHU, UCTIOIB3Ys CBOWCTBA KOPHEH.

YpaBHeHNs U HEPABEHCTBA

Pemrate kBagpaTHbIC ypaBHEHUS.

Pemats npoOHO-palioHanbHbIe ypaBHEHUS.

Pemate nuHEHBIE ypaBHEHHMS C IapaMeTpamMH, HECIOXHbIE CHCTEMBl JIMHEHHBIX YpPaBHEHHM C
apaMeTpaMH.

[IpoBouTH MccaeI0BaHNS YPAaBHEHHU U CUCTEM YpaBHEHHI, B TOM YHUCIIE C IPUMEHEHUEM TpapuuecKux
Npe/JCTaBIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CUCTEMa ypaBHEHUH pEIIeHUs, eClii UMEET, TO
CKOJIbKO, U TIpOUee).

[lepexoauth OT cioBecHON (OPMYIHPOBKH 3adayul K €& anreOpandeckod MOJend C TOMOIIbI0
COCTAaBJICHMS YPaBHEHHUS WIM CHCTEMBl YPAaBHEHHMM, MHTEPIPETHUPOBAaTh B COOTBETCTBHU C KOHTEKCTOM
3aJ1a4M MTOJIYYCHHBIN pe3yJIbTar.



[TpuMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLIEHKH, PEeIIaTh JUHEIHbIE HEPABEHCTBA C
OJTHOM TIEPEMEHHOM H WX CHCTEMBI, JaBaTh TpadUUYECKyI0 WUIIOCTPAIMI0 MHOXKECTBA PpeIICHUN
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKIUH
[lonuMaTh © HCHONB30BaTh (DYHKIMOHAJIBHBIC TOHATUA M S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHS), ONPEACNATh 3HaUCHHE (DYHKIMM MO 3HAYCHHUIO apryMEHTa, ONpPEIesATh CBOMCTBA (PYHKIHH
1o e€ rpaduky.
& 2 3 k o o
Crpouts rpaduxu pynkuuii y=x2, y=x>, y =vx , y = s Y= | x| OIKCBIBATH CBOICTBA YUCIIOBOM

¢byHKIMY 10 €€ rpaduKy.

K koHIiy o0y4yeHus B 9 kjiacce 00ydJaronuiics MOIyIUT CIASAYIONINE MPEAMETHBIE PE3YIIbTATHI:
Yncaa v BbIYUCIEHUSA

CB0OOOIHO OmMepUpOBaTh MOHATHUAMHU: KOPEHb N-H CTENEHHU, CTENEHb C PAlMOHAIBHBIM IOKa3aTeseM,
HaxXOJUTb KOPCHb n-u CTCIICHU, CTCIICHb C pallMOHAJIbHBIM ITIOKAa3aTCJIEM, HUCIIOJIL3YA IMPU HCO6XOI{I/IMOCTI/I
KQJIBKYJIATOP, IPUMEHATH CBOMCTBA KOPHS N-U CTENIEHHU, CTENIEHU C PALIMOHAJIBHBIM II0KA3aTEIIEM.

Hcnonp30BaTh NOHATHE MHOMKECTBA ZIef/'ICTBI/ITCJII)HI)IX quceil Ipu pelCHUM 3aaady, HIPOBCACHUU
pacCyXIE€HHI U JOKa3aTEIbCTB.

CpaBHMBATh U YIOPSAOYMBATH JE€HCTBUTEIBHBIE YHUCIA, OKPYIJIATh JEHCTBUTENIbHBIC YHUCIIA, BBIIOJIHATh
MPUKUAKY PE3yJbTaTa BBIYMCIEHUH, OLIEHKY YMCIOBBIX BHIPAKEHUI.

Auaredpanyeckue BbIpaKeHHUs
CB000IHO OonEepUpOBAaTh MOHATHEM KBaJAPATHOTO TPEXWIEHA, HAXOAUTh KOPHU KBaJIPpaTHOIO TPEXUJICHA.
PacknanpiBaTh KBagpaTHBIM TPEXUIIEH HA JIMHEWUHBIC MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE M KBaJpaTHbIE YpaBHEHUs, YPAaBHEHHsI, CBOJAIIMECS K HUM, IPOOHO-paLlMOHAIbHbIE
ypaBHEHUS. PemaTe HECIOXKHBIE KBaIpaTHbIE YPABHEHUS C IIaPaMETPOM.

Pemate sMHENHBIE HEpPaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, MCIIOJIB30BaTh METOJX HWHTEPBAJOB,
n300paxaTh pelIeHne HEPAaBEHCTB HA YUCIOBOM NPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cuctemel AByX JIMHEWHBIX YPAaBHEHUM C ABYMs NEPEMEHHBIMU M CHUCTEMBI BYX YpAaBHEHHH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISIETCS JINHEUHBIM.

PemaTte HecoKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUN C ITApaMETPOM.

[TpuMeHsATH METOABI PABHOCHIIBHBIX Pe0oOpa30BaHuii, 3aMEeHbI IEpEMEHHOI, rpaduyeckoro MeToaa npu
pelieHnn ypaBHeHul 3-i U 4-i1 cTeneHen.

Pemlate cucreMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBAJIpaTHOE
HEpaBEHCTBO, N300paXkaTh PEIICHHWE CUCTEMbl HEPABEHCTB HA YKMCIIOBOHM MpPSMOIi, 3alHChIBaTh pEIIEHUE C
IIOMOILIBKO CUMBOJIOB.

Pemate ypaBHEHHsI, HEpaBEHCTBA U UX CHCTEMBI, B TOM YHUCJE C OTPAaHUYEHUSIMH, HAIIPUMED, B LIEJIBIX
YHUCIIAX.

[TpoBoaMTH HCCIE0BAaHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpaduyecKux
npescTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WJIM CHCTEMa YpaBHEHHM pellleHus, €Ciid UMEET, TO
CKOJIbKO, U TIpOUee).

Pemate TEKCTOBBIE 3amauM aiareOpanyecKuM CIOCOOOM C TOMOINBIO COCTaBJICHUS YpaBHEHHIH,
HEPABEHCTB, UX cHUCTeM. lcmonp30Barh ypaBHEHHs, HEPAaBEHCTBA U HUX CHUCTEMBI Ul COCTaBIICHUS



MaTeMaTHYeCKON MOJETH peaibHOM CUTyalluu WM MPUKIATHON 3ajaud, WHTEPIPETUPOBAThH MOIYyUYECHHBIC
pe3yNbTaThl B 3alaHHOM KOHTEKCTE.

DYyHKIUH

CB0OOOMHO  OMEpUpPOBATh TOHATHSAMH: 3aBUCUMOCTh, GYyHKIMs, Tpapuk QyHKIUH, HpsMas
NPONOPIMOHATIBHOCTD, JIMHEHHas (QyHKUMsA, oOpaTHas NPONMOPLUOHAIBHOCTh, mapaboina, rumepbona,
KycouHo-3ananHas ¢pyakius. McenenoBars GyHKuio mo e€ rpaduky, ycraHaBIUBaTh CBOMCTBA (DYHKIIWNA:
00JIaCTh OMpENeNeHUs, MHOXXECTBO 3HAYCHHUH, HYAM (QYHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXYTKH BO3PACTaHUS M YOBIBAHHS, YETHOCTh U HEYETHOCTH, HAHOOIbIIEE U HaWMEHbIICE 3HAUYCHUS,
ACHMIITOTHI.

Pacrio3naBath kBagpatnuHy0 QyHKIHIO 10 (hOpMyIie, TIPUBOIUTH MPUMEPHI KBAIPATHUHBIX (YHKITUH U3
peasbHOM KU3HH, (PU3HKH, TCOMETPHH.

Onpenensts nonoxenue rpaduka KBaapaTHIHON GYHKIIUN B 3aBUCUMOCTH OT €€ KO3 PUITMEHTOB.

Crtpouth rpaduk KBaJpaTUYHON (YHKIMHU, ONMUCHIBATH CBONCTBA KBAJPATUYHONH (GYHKIUU MO €€
rpaduky.

Hcnonp30BaTh CBOMCTBAa KBaJpaTHYHOW (PYHKIWHM Ui pelieHus 3agad. Ha mpumepe KBajpaTHUHOU
¢bysakun crpouth rpaduk pynkuuu y =af(kx + b) + ¢ ¢ momomsio npeodpazoBanuii rpaduka GyHKIUU
y=1(x).

WnmocTpupoBaTh ¢ IOMOIIBIO TpaduKa peaabHyI0 3aBUCHMOCTD WJIH MTPOLIECC MO UX XapaKTEPUCTHKAM.

Apudmernyeckasi 1 reoMeTpruyecKas NpoOrpeccuu

CBoOosHO oOmepupoBaTh NOHATUSAMM: IOCIIEAOBATENBHOCTh, apuUpMeTHyecKass M TIeoMeTpUyecKast
IIPOrpeccuu.

3agaBaTh MOCJIENOBATEIbHOCTH DPA3HBIMH CHOCOOAMU: ONHUCATENbHBIM, TAOJIMYHBIM, C IOMOIIBIO
(bopMyIIBI N-TO YIeHa, pEKyPPEHTHBIM.

BbInonHATE BBIYMCIIEHUS C HCTOIb30BaHUEM (HOPMYII N-ro YjeHa apuPpMETHUECKON U reOMETPUIECKON
MIPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxaTh 4iaeHbl NOCIeI0BAaTENbHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemarsn 3a4a4yu, CBA3aHHBIC C YHUCJIOBBIMU ITIOCICAOBATCIIBHOCTAMH, B TOM 4YMCIIC 3a1a4u U3 peanLHoﬁ
KHU3HH (C UCMIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHH).

Pacno3HaBate W TOpPUBOAWUTH TPUMEPbl KOHEYHBIX U OECKOHEYHBIX MOCJIEI0BATEIbHOCTEH,
OrpaHUYEHHBIX MOCIIEI0BATEIBHOCTEH, MOHOTOHHO BO3pacTaroUX (yObIBAIOIINX ) OCIE0BATEIbHOCTEH.

HmeTp mpencTaBieHUE O CXOAMMOCTH IOCIEIOBATE€IbHOCTH, YMETh HAXOAUTh CyMMY OECKOHEYHO
yObIBaoOIell TeOMETPUUECKON MTPOrPECCUH.

HpI/IMeHSITI) METOJ MaTeMaTHYeCKOH HHIAYKOWHW IpH PEIICHUHN 3a/1a4.

TemaTuyeckoe miIaHupoBanue. Ajredpa. 7 kiaacc.

JJIeKTPOHHBIE
KoanuectBo yacos (uu¢posbie)
Ne HanmeHoBaHMe pa3aeioB U TeM o0pa3oBaTe/ibHbIE
n/n NpPOrpamMMbl pecypcsl
Bcero | Kourpoas | Ilpaktn
HbIE yecKkue
padoThI padoThI
1 PanonanbHbpie yucaa. 11 1 Bbubmmoreka [JOK
https://m.edsoo.ru/7f415b90
2 BripaxkeHus ¢ nepeMeHHbIMU 9 bubmuorexa [JOK




https://m.edsoo.ru/7f415b90
3 VYpaBHenus. JIuHeitHbIe ypaBHEHUS 10 1 bubnmuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. @yHKIMN 17 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
5 Jluneitnas GyHKuus 16 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
6 Crenenb ¢ HaATYpaJIbHBIM 6 bubnmoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f415b90
7 OnHOYIEHBI U MHOTOYJICHBI. 14 1 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
8 ®opMyIibl COKpAIEHHOTO 10 1 bubmmoreka [JOK
YMHOKCHHS https://m.edsoo.ru/7f415b90
9 Paznoxenrne MHOrowieHa Ha 7 bubnmoreka [JOK
MHOHUTEIH. https://m.edsoo.ru/7f415b90
10 | ToxxnecTBeHHBIE TPEOOPA30BAHUS 6 bubnnorexa [JOK
anreOpanvecKux BhIPAKECHU. https://m.edsoo.ru/7f415b90
11 | JlemuMocTh 13 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
12 | CucreMsbl IMHEUHBIX YpaBHEHUM 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
13 | IloBTOpenue, obobIICHHE, 7 1 bu6mmoreka [IOK
CUCTEMAaTH3aIVsl 3HAHUH https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB | 136 8
110 ITPOTPAMME
TemaTnueckoe manuposanue. Ajireodpa. 8 kiacc (yria).
DJICKTPOHHBIE
KoJunyecTBo yacoB (undposbie)
No HanmenoBanue pasjaejioB ¥ TeM Bcero | Koutpoas | [Ipaktu | oOpasoBareibHbIe
n/ NMPOrpamMMbl HbIE YyecKue | pecypcnl
n padoThI padoThI
1| AJITEBPAMYECKME BBIPAXKEHUSL. | 17 1 bubmmoreka [OK
I[p06HO-paHI/IOHaHBHBIe BBIPAXKEHHUS httpS//medsoom/6d40b704
2 | YHCJIA Y BRIYMCJIEHU . Kpanpatugit kopenp! bub6mmorexa [IOK
https://m.edsoo.ru/6d40b704
3 | YPABHEHUSI U HEPABEHCTBA. | 17 1 bubmorexa [IOK
KBagpaTHbIC ypaBHEHHUs https://m.edsoo.ru/6d40b704
4 YPABHEHN 1 HEPABEHCTBA. 19 1 bubnunorexa LIOK
JIpoGHO-palmoHaibHbIe YpaBHEHUS https://m.edsoo.ru/6d40b704
5 | YPABHEHUA U HEPABEHCTBA. 20 1 bubmmroreka [JOK
HepaBencTBa https://m.edsoo.ru/6d40b704
6 ®YHKIUU 15 1 but6mmoreka [IOK
https://m.edsoo.ru/6d40b704
7 | AJITEBPAMYECKHE BBIPAXXEHUS. | 14 bub6mmorexa IIOK
Crenenn https://m.edsoo.ru/6d40b704
8 | YMCJIA U BBIYUCJIEHUSL. 7 1 bubmmoreka IIOK
JIeMMOCTb https://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 06061IeHNE, 10 1 bubnunoreka LIOK
CUCTEMATH3AINI 3SHAHUHI https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB 136 8 0




| IO MIPOTPAMME

TemaTunueckoe miaHupoBanue. Ajareodpa. Ixiace.

DJIEeKTPOHHbBIE
KosaunyecTBo 4acoB (undposbie)
No HaumeHoBaHue pa3ieioB U TeM odpa3oBaTejbHbIE
n/n MPOrpamMmbl pecypcebl
Bce | Konrpoas | IIpakTu
ro | Hble YyecKue
padoThI padoThI
1 OYHKINA 25 |1 bubmuorexa [JOK
https://m.edsoo.ru/133deaba
2 | YPABHEHUS 1 HEPABEHCTBA. 15 bubnunoreka 1IOK
KBajaparHsie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 | YPABHEHUS U HEPABEHCTBA. |25 |1 bubanoreka IIOK
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 YUCJIOBBIE 25 |1 bubaunoreka LIOK
I[TOCJIEJOBATEJIBHOCTU U https://m.edsoo.ru/133deaba
[TPOI'PECCHU
5 AJITEBPAUYECKUE BBIPAXXEHUSL. | 12 bubmorexa LIOK
CreneHp ¢ paroHaIbHBIM https://m.edsoo.ru/133deaba
MOKa3areieM
6 [ToBTOpenue, 0600IIEHNE, 34 bubmnoreka LIOK
CUCTEMATU3ALIMUS SHAHU N https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB 136 | 6 0
I10 ITPOTPAMME
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