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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisieTCs OJHUM W3 ONOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3zoBaHusi: OHA 00ecrneunBaeT U3yUeHUE IPYTUX JUCHUIIIMH KaK €CTECTBEHHO -
HAyYHOTO, TaK ¥ TYMaHHUTAapHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO IS
NpOJIOJDKEHUsT 00pa3oBaHWMs W JUIA  TOBCEAHEBHOW ku3HU. Pa3Butue vy
oOydJaromuxcsi HAy4YHBIX TPEICTAaBICHUNA O TMPOUCXOKIACHUU U CYUIHOCTHU
anreOpandyecknx abCTpaklMii, CHoco0e OTpPaKEHHS MaTeMaTHYeCKOW HayKoi
SBJIGHUA W TIPOLECCOB B TpuUpoAe U OOIIecTBe, pPOJIU MaTeMaTH4YeCKOTro
MOJICIMPOBAHMS B HAYYHOM IMO3HAHUU U B IPAKTUKE CTIOCOOCTBYET (hOPMUP OBAHUIO
HAy4YHOTO MUPOBO33PEHUS U KAUECTB MBIILJICHUSI, HEOOXOIUMBIX JJis aJanTaiiy B
coBpeMeHHOM 1uppoBoM ob1iecTBe. M3yueHue anredbpbl oOecrieduBaeT pa3BUTHE
yMeHusi HaOIoJaTh, CpaBHUBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTU MBIIUICHHS], CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS, BBIBOJBI, (POpMYJHUpPOBaTh yTBepxkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecreunBaeT pa3BUTHE JTIOTMUYECKOTO MBIIICHUS! O0YyYaIOIIUXCS: OHU UCTIOJIB3YIOT
JIENYKTUBHBIC M WHIYKTHBHBIE PacCyXJAeHUs, 000OIIeHHE W KOHKPETU3AIHUIO,
abctparupoBanue u aHanoruto. O0yueHue anrebpe mpeanojaracT 3HAYUTETbHBIN
00BEM CaMOCTOSTENIBHON 1EATETbHOCTH O0YyYaOIINXCS, TO3TOMY CAMOCTOSITENHHOE
pelieHre 3anady  oOydaroIIMMHCS SBJISETCS pealu3aluedl  AesTeIbHOCTHOTO
MPUHIKIIA 00YUYEHHUS.

B crpykType mnporpammbl y4yeOHOro Kypca «Anredpa» yriyOn€HHOTo
M3Y4Y€HUsS OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«HYucna W BBIUUCICHUS», «ANreOpandeckue BbIPAXKEHUSDY, «YPaBHEHUS H
HepaBeHCTBa», «Dynkumm». Kaxkmas w3 3THUX coiepKaTenbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS Ha MPOTHKEHUH TPEX JIET M3YUSHUS Kypca, B3aUMOJICUCTBYS C
JIPYTUMH €T0 JUHUSAMH. B Xoje u3ydeHHs Kypca OOYydYaroIIUMCS TPUXOIUTCS
JIOTHYECKH PACCYK/JIaTh, UCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3M
C 3TUM B MporpamMmy y4eOHOTo Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHKHU, TMPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zienax MaTeMaTH4eCKOTO
0o0pa3oBaHUsi M  CIOCOOCTBYIOIIME  OBJIQJACHHIO  OOYYarOIIUMHCS  OCHOB
YHUBEPCAIBHOTO MAaTEMAaTH4YeCKOro s3bika. CoaepkaTeabHOM W CTPYKTYPHOM
O0COOCHHOCThIO YYEOHOTO Kypca «Auredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conepxxanue nuHUM «Yucima M BBIYKCICHUS CIYXKUT OCHOBOW s
JaJIbHEUIIIEr0 M3y4YeHUs] MaTEMATUKH, CIIOCOOCTBYET PAa3BUTHUIO Y O0YyYaIOLIUXCS
JIOTUYECKOTO MBINLICHUS, (POPMUPOBAHUIO YMEHUS T0JIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIsl TIOBCEHEBHOM
*KU3HU. Pa3BUTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOI'O 00OIIEro oOpa3oBaHMs
CBSI3aHO C palUOHAIBHBIMM M HUPpAIMOHATBHBIMU 4YHCIaMH, (HOPMUPOBAHUEM



MpEeACTaBICHUN O ICHUCTBUTEILHOM YHUCIIE. 3aBEPIIICHUE OCBOCHHS YUCITIOBON IMHUM
OTHECEHO K CpeHeMY 0011eMy 00pa30BaHHUIO.

Coneprxkanue AByX alireOpandecKux JUHUN — « AITeOpandecKrue BhIPaKECHU
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTHYeCKOro ammnapara, HeOOXOJMMOTro [JIsi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U OKpYXKarollel peaibHOCTH. Ha ypoBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT  palldOHAIbHBIX
BbIpakeHUU. AnreOpa IEeMOHCTPUPYET 3HAYCHHUE MAaTEeMaTUKU KakK S3bIKa IS
MOCTPOCHMUSI MAaTEeMaTHYECKHX MOJENe, OMUCaHUsS TPOIECCOB U  SIBICHUM
peanbHOTO MUpa. B 3a1aun o0ydenus anredpe BXOIIT TakKe JalbHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO MBIILIEHHS, HEOOXOAUMOTO, B YACTHOCTH, JJIsl OCBOEHUS Kypca
uHQOpMATUKK, ¥  OBJIAJICHHE HaBbIKAMH  JEAYKTUBHBIX  PacCyXICHUH.
[IpeoOpazoBaHue CHUMBOJIBHBIX (DOPM CHOCOOCTBYET PAa3BUTHIO BOOOpAKEHMS,
CIIOCOOHOCTEN K MaTEMAaTU4E€CKOMY TBOPYECTBY.

Conepxanue QPyHKIHOHAIBbHO-rpauuecKoil JUHUN HAEIEHO Ha MOJIyYeHUe
00yYaronMHCs 3HAaHUM O (PYHKIMSAX KaK BaKHEUIIEW MaTeMaTHYeCKON MOIECIH
JUTSL OTIMCAHMSI U MCCIIEIOBAHMS pa3HOOOPA3HBIX IIPOIIECCOB U SIBJICHUHN B PUPOJIE U
obmectBe. M3yueHne Mmarepraia criocoOCTBYET Pa3BUTHIO Y 00y YarONTUXCS YMCHUS
WCIIOJTB30BAaTh PA3JIMYHBIC BBIPA3UTEIIBHBIC CPEJACTBA S3bIKA MATEMAaTHKU —
CJIOBECHOTO, CHMBOJIMYECKOTO, I'papUuyecKoro, BHOCUT BKJIaJ B (POpMHpPOBAHHE
MpEeACTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LUBWIN3ALNUHA U KYJIbTYPBHIL.

VYriyOn€HHbIi Kypce anreOpbl XapakTepu3yeTcs U3yUYeHHEM TOMOIHUTEIBLHOTO
TEOPETHUYECKOTO alapara U CBI3aHHBIX C HUM METOJOB penieHus 3amad. Anredpa
SIBJISICTCS SI3BIKOM JIJISI ONMCAaHMS OOBEKTOB M 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTreMaTH4ecKoro MojenupoBanus. [Ipu 3ToM camu OOBEKTHI MaTeMaTHYECKHX
YMO3aKJTIOUEHUM U TPUHATBIE B aiureOpe TMpaBwia WX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUN OOOCHOBBIBATh U JIOKA3bIBATh CYXKJICHUS,
Pa3BUBAIOT MATEMaTUYECKYI) WHTYUIIMIO, KPAaTKO M HArJsAIHO pPaCKpPHIBAIOT
MEXaHU3M JIOTHUECKUX MMOCTPOCHUM U yuar ux npuMeHeHuto. Tem cambiM anredpa
3aHMMaeT OJHO M3 BeAyIIMX MecT B (OPMUPOBAHWU HAYYHO-TEOPETHUECKOTO
MBIIIIEHUST 00YYarOITUX CS.

CormacHo yueOHOMY TuIaHy B 7-9 Kiaccax u3y4aercss y4deOHbIH Kypce
«Anrebpa», KOTOpPBIA BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3Jielbl COJIEpIKAHUS:
«Yucna W BBIUUCICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHCHUS W
HEpaBEeHCTBaY», « DyHKIIUNY.

Ha uzyuenne yuebHoro kypca «Anredpa» orsogutcs 408 yacos: B 7 kjacce —
136 gacos (4 Jaca B Hezeno), B 8 kiacce — 136 gacoB (4 yaca B HEZIeN0), B 9 Kiacce
— 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKAHUE OBYUEHUSA
7 KIIACC

Yucia 1 BIYMCICHUSA

Paunonaneubie uyucna. CpaBHEHUE, YHNOPSIOYMBAHUE U apUPMETHUYECKHUE
NEHCTBUS C pallMOHAIBHBIMY YK ciaMu. YucnoBas npsimasi, MOAYJIb YHCIIA.

CreneHb C HaTypalbHBIM IOKa3aTelleM U €€ CBOWCTBAa. 3aluCh 4ucia B
NECATUYHOMN MO3UIIMOHHOW CUCTEME CUUCIICHHUS.

Permenune TekCTOBBIX 3a/1a4 apudmeTHueckuM crnocodom. Pemenue 3amau u3
peabHOM MPAaKTHUKHU HAa YaCcTH, Ha APOOH, HA TIPOLICHTHI, IPUMEHECHUE OTHOIIICHUN 1
MIPOTIOPIIMI TP PEIICHUH 3a/1a4, PEIIeHHEe 3a/1ad Ha ABUXKEHHE, paboTy, MOKYIIKH,
HaJIOTH.

JlenumocTh 1enbix yncena. CBoMCTBA AEIMMOCTH.

[Ipocteie m cocrtaBHble uWcna. YETHble W HEeUE€THbIE uuciaa. [IpusHaku
nenuMmoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku ne€IUMOCTH CyMMBblI U
MIPOM3BEICHUS LIENbIX YMCEN MIPU PEUICHUH 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM.

HaunGonpmmii o0muid qeauTens 1 HauMeHblllee 00I1ee KpaTHOe JBYX YHCEl.
B3aumHo nipocteie uucna. AnroputM EBkinaa.

Jlenenue ¢ ocraTkoM. Apu@MeTHIecKUe Onepaluu Hajl OCTaTKaMu.

AsredOpanyeckue BbIPaKeHUA

BripaxkeHne ¢ NEPEMEHHBIMU. 3HAYEHHE BBIPAXKEHUS C I[EPEMEHHBIMU.
[IpeacTaBneHre 3aBUCUMOCTH MEXKy BETUYMHAMHU B BUE (OPMYJIBI.

ToxnectBo. ToxxaecTBeHHbIE TPe0Opa30BaHUs ANTreOpanyecKuX BbhIPAKEHUN.
Jloka3aTenbCTBO TOXKIECTB.

OpHounenbl. OqHOWIEH cTaHAapTHOTrO BUAA. CTENeHb OTHOUIEHA.

Muorounensl. MHoOrounaeH craHgaptHoro Buaa. CTeneHb MHOTOYJICHA.
CnosxeHue, BbIUMTAHHUE, YMHOXXEHUE U JelieHne MHorowieHoB. [IpeoOpa3oBanue
LETIOT0 BhIpAXXKEHUSI B MHOrowieH. KopHu MHOrouneHa.

@opMyibl COKPAIEHHOTO YMHOXKEHHUA: KBaJApaT CYMMBbI U KBaJpaT Pa3HOCTHU
JByX BBIpQXKEHUM, KyO CyMMbl U KyO pa3sHOCTH JABYX BBIPQXEHUM, Pa3HOCTH
KBaJpaToOB JIBYX BBIPAXKEHUM, MPOU3BEAECHNE PA3HOCTH U CYMMBI JIBYX BBIPaKECHU,
CyMMa U Pa3HOCTb KyOOB JIBYX BBIpaXKEHUH.

PaznoxxeHne MHOro4wieHa Ha MHOKUTENU. BbolHeceHre 001Iero MHOKHUTEINS 32
CKOOKHU. MeToJ1 rpyNIUupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHOM. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHUN
C OOHOW IIepeMEHHOM. PaBHOCMIBHOCTH YpaBHEHHUN. YPpaBHEHHE  Kak
MaTreMaTh4decKas MOJEIb PEAIbHOM CUTYyallUH.



JluHeliHOEe ypaBHEHHME C OJHOM NEpPEMEHHOW. UHCIO KOpHEW JIMHEWMHOIO
ypaBHEHHUd. PernieHne TEKCTOBBIX 3aady C IMOMOIIbIO JIMHEHWHBIX YypPaBHEHUM.
JIuHeiHoe ypaBHEHME, COAEPIKALLEE 3HAK MOLYJIA.

YpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduik TMHENHOTrO ypaBHEHUS C ABYMS
nepeMeHHbIMUA. CHCTEMBl JIMHEHHBIX YPAaBHEHUW C JBYMS MEPEMEHHBIMU.
['paduueckuii MeToA pelICHUS CUCTEMbl JIMHEHHBIX YpPaBHEHUH C JIBYMs
MepeMEeHHbIMU. PernieHne CucTeM JIMHEHWHBIX YPaBHEHUU C JABYMsI IEPEMEHHBIMU
METOJIOM TMOJCTAaHOBKM H MeETOAOM cioxeHus. Cucrema JBYX JHMHEHMHBIX
YPaBHEHUU C IByMs MEPEMEHHBIMU KaK MOJENb PEATbHOU CUTYyalINH.

DyHKUUHA

Koopaunnara Touku Ha npsamoi. YuciaoBble TPpOMEXyTKU. PaccTtosiHue MExXTy
JIBYMS TOUKaMU KOOPAUHATHOU MPSMOM.

[IpssMoyronbHasi cucremMa KOOpJIWHAT. AOcuucca W OpJUHATA TOYKUA Ha
KOOpAMHATHOH mockocTu. [Ipumepsl rpadukoB, 3anaHnHbix opmynamu. UreHue
rpauKoOB peagbHbIX 3aBUCUMOCTEH.

OyHKIHUOHAJIbHBIE 3aBUCUMOCTH MexAy BenuuuHamu. [lonarue ¢GyHKuuM.
OyHKIMS Kak MareMarudyeckas MoJelb peanbHoro mporecca. Oobnactb
ompeneneHus u 06sactp 3HadeHn Gynkiuu. CriocoOwl 3ananus GyHkiuu. ['paduk
byuknuu. [loHATHS MakcMMyMa M MHUHUMYyMa, BO3pacTaHus W YyOBbIBaHUS Ha
MpUMEpPaX pEeAbHBIX 3aBUCUMOCTEN.

Jlunetinass ¢yukuus, e€ cBoiictBa. ['paduk nuueliHo ¢ynkuuu. ['padux
bynkuuu y = |x|. Kycouno-3aganubie QyHKIIUU.

8 KITIACC

Yuciia v BBIYMCICHUS

KBagparubie kopHu. AprudMeTHUECKUN KBaJAPATHBIM KOPEHb U €r0 CBOWCTBA.
[TonsiTHEe WppauUOHAIBHOTO yucia. [[elcTBHS ¢ UppauUMOHAIBLHBIMU YHCIAMMU.
CBoiicTBa JEHCTBUN C HPPALUOHAIBHBIMU YnciaMu. CpaBHEHHE UPPALMOHAIBHBIX
quced.

[IpencraBineHrnss O pacIIMPEHUSX YMCIOBBIX MHOXKECTB. MHOXKeCTBa
HaTypaJbHbIX, HEJbIX, PAIMOHAJIBbHBIX, JEHCTBUTENIbHBIX Yncel. CpaBHEHHE YUCET.
YucnoBble TPOMEKYTKHU.

HevictBua ¢ ocratkamu. Ocrtatku creneHeil. [IpumeHeHue OCTaTKOB K
PELICHUIO YPABHEHUM B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pasmepbl 0OBEKTOB OKpYXAlOLIETO0 MHPA, UIUTEIBHOCTh IPOIECCOB B
okpyxatorieM mupe. CTaHaapTHBIN BUJ YKCIIA.

AJiredpanyvecKkue BbIPaKeHHUs

Anrebpanueckass aApoOb. JlomycTuMble 3HAaYEHHsI MEPEMEHHBIX B JIPOOHO-
palMOHANBHBIX BbIpakeHUSIX. OCHOBHOE CBOMCTBO alnredpanveckoid JpoOu.



CnoxeHue, BBIYMTAHUE, YMHOXXEHHME U JeJeHUE alreOpandecKkux JIpoOeid.
Brinenenue nenoit vactu anredOpandeckoi 1poou.

PaumonanbHbie BBIPAYKECHMUSI. ToxnecTBEHHbIE npeoopa3zoBaHUs
pPalMOHAIBHBIX BBIPAXKEHUI.

JomycTuMmble 3HAUYE€HUSI TIEPEMEHHBIX B  BBIPAKEHHUSX, COJEpKAIINX
apupMeTUUeCKue  KBaJpaTHble KOPHH. TOXIECTBEHHbIE MPeoOpa3zoBaHUs
BBIpKCHUH, COIEpIKAMUX aprU(PMETHIECKUE KBAIPpATHBIE KOPHHU.

CrerieHb ¢ LIETBIM MOKa3zaTeneM U e€ cBolicTBa. [IpeoOpazoBaHue BrIpakeHUH,
COJZIepKalUX CTEIEHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @opmyna KOpHEH KBAaJApPATHOTO ypaBHEHHS.
KonnuecTBO NeMCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHHUsI, CBOAUMBIE K JINHEWHBIM YPABHEHUSIM WM K KBaAPATHBIM YPABHEHHUSIM.
KBanparHoe ypaBHeHue ¢ mapaMeTpoMm. PenieHne TEKCTOBBIX 3aJad C MOMOUIBIO
KBaJPaTHBIX YPAaBHEHUMN.

JpoOHo-panmoHanbHble  ypaBHeHUs. PemieHue  apoOHO-palMOHAIbHBIX
ypaBHeHUH. PernieHne TEKCTOBBIX 3aJady C IMOMOLIBIO JAPOOHO-palMOHATBHBIX
ypaBHeHui. ['padmueckas HHTEpIIpETalus YPAaBHECHUHN C ABYMS TIEPEMEHHBIMHU.

Yucnosle HepaBeHCTBA. CBOMCTBA UUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHCTBa. CllokeHue
M YMHOXEHHE YHCIOBBIX HepaBeHCTB. OICHHMBAaHUE 3HAUYECHUS BBIPAKCHUS.
Jloka3arenbCTBO HEPABEHCTB.

[loHsiTHE O pEIIEHHWHM HEPABEHCTBA C OJHOM NEpPEeMEHHOW. MHOKECTBO
pelIeHN HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHelHOEe HEPaBEHCTBO C OJIHOM NMEPEMEHHOM M MHOKECTBA €Tr0 PELICHUM.
Pelienue TuHEHBIX HEPABEHCTB C OAHOM NepeMeHHOU. CHUCTEMBI U COBOKYTTHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHue TEKCTOBBIX 3amady C
MIOMOIIBIO JIMHEWUHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUUHA

OO6usacTh omnpeeseHus 1 MHOXKeCTBO 3HaueHuil PpyHkiuu. CrocoOsl 3a1anus
byunkuuii. I'padux ynkuuu. Utenue cBoiicTB PpyHkiuu no e€ rpaduxy. [Ipumeps
rpa@uKoOB (PYHKIIHI, OTpaXKAIOMIUX PEaTbHbIE TPOILIECCHI.

Jlunevinas ¢yHkuusa. DOyHKIUM, OMUCHIBAIOIIME TMPSIMYHD MW O0OpaTHYIO
MPOTIOPIIMOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynximn y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| u ux cBoiicTBa.
KycouHo-3anannble GyHKIUN.

9 KIIACC

Yuciia 1 BBIYUCTICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTeneHb ¢ palliOHAIbHBIM [T0KAa3aTeNeM
" €€ CBOMCTBA.

AJiredpanvecKkue BbIpaKeHUs

ToxxnecTBeHHbIE TPEOOpPa30BaHUS BBIPAKEHUM, COAEPIKAIIUX KOPEHb n-i
cTerneHu. ToXaecTBEHHbIE MpeoOpa3oBaHMsl BBIPAKEHUMN, COIEpKAIMX CTEIEHb C
pPalMOHAIBHBIM MTOKA3aTEIIEM.

KBagparueii TpéxwieH. KopHu KBagparHoro TtpéxuieHa. Pasnoxxenue
KBaJIPaTHOTO TPEXUJIEHA HA JIUHEWHBIE MHOKHUTEIU.

YpaBHeHUS U HEPABEHCTBA

bukBaapaTtHeie ypaBHeHUs. [IpuMepsl NpUMEHEHU METOAO0B PABHOCUIIbHBIX
npeoOpa3oBaHuil, 3aMEHbl MEPEMEHHOM, rpaUuecKoro MeTroJa MNpPHU PEUICHUH
ypaBHEHUM 3-i U 4-i1 CTENeHen.

Pemenue npoOHO-pallMOHaIbHBIX YPaBHEHUH.

Pewenue cucrem ypaBHEHUN ¢ IByMs IEPEMEHHBIMU. Pelienne npocTenmmx
CUCTEM HEIWMHEHHBIX YpaBHEHHH C AByMs INepeMeHHbIMH. ['paduueckuit merton
PELICHUS CUCTEMbI HEJIMHEMHBIX YPABHEHUH C IByMs ITIepeMeHHbIMU. CUcTEMa IBYX
HEJIMHEVHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU KaK MOJIEIIb PEaIbHOM CUTYyaLlUH.

UucnoBeie HEpaBEHCTBA. PellieHne JTMHEMHBIX HEPaBEHCTB. JloKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM INepeMeHHOW. PelieHue KBaJapaTHBIX
HEpPaBEeHCTB rpaduyecKUM METOJIOM M METOJO0M HMHTEpPBaJIOB. MeTOJl MHTEpBAJIOB
JUISl pallHOHAJIBHBIX HEpaBEeHCTB. [IpocTelimue HepaBeHCTBa C MapaMeTPOM.

Pemenue TekCTOBBIX 3a71a4 C TOMOIIB HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs IepeMEHHBIMHM. PelieHne HepaBeHCTBA € JBYMS
nepeMeHHbIMU. CHUCTEMBI HEpaBEHCTB € IByMs IlepeMeHHbIMU. [ paduaeckuit MeTon
pELIECHUS] CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMHU.

DOyHKUUHA

Oynknus.  CBoiictBa  QyHKOUNA:  HyId  (QYHKIUH,  [OPOMEXKYTKU
3HAKOTIOCTOSTHCTBA ()YHKIIUHU, MPOMEXKYTKHA BO3pacTaHusl U yObIBaHUS (YHKIIHH,
YETHBIC U HEUETHBIC (PYHKIIUU, HANOOJbIIIEe U HAUMEHbIIIee 3HAUeHUS (QyHKIIUH.

KBagparnunas ¢ynkuus u e€ cBoiMcrBa. Mcmonp3oBaHue CBOMCTB
KBaJipaTUuHOU PyHKIMU AJist pemenus 3aaad. [loctpoenue rpaduka kBagpaTUIHOM
¢bynkuun. [lonoxxenue rpaduka KBagpaTUYHON (PYHKIMU B 3aBUCUMOCTU OT €€
ko3 dunrentos. I'paduku pyukuui y =ax2, y = a(x — m)’u y = a(x — m)’ +n.
[TocTpoenue rpadukoB QPyHKIIUN C TOMOIIBIO MpeoOpa3oBaHUi.

Jpobno-nunelinas pynkuus. MccnegoBanue QyHKIUM.

OyHKIUs y = X" ¢ HaTypaJIbHBIM MOKa3aTesieM 1 U e€ rpaduxk.

YucinoBble NOCA€10BATEJbHOCTH M MIPOTPECCHH



[lonsitue uyucmoBOW mocneAoBaTeaIbHOCTU. KoHeuHble W OECKOHEUHBIE
nociaenoBarebHOCTU.  OrpaHuyueHHas  MOCJIEAOBATENbHOCTb.  MOHOTOHHO
Bo3pacraromniass  (yObIBaromiasi)  mociefoBaTenbHOCTh.  CmocoObl  3amaHus
MOCJIEIOBATEIbHOCTH: OMUCATENbHBIN, TaOMUYHBIN, C MOMOIIbIO (GOPMYJIBI 7-TO
YJICHA, PEKYPPEHTHBIN.

ApudmeTtnyeckass u reomerpuueckas mnporpeccuud. CBolCTBa UJIEHOB
apuMETUUEeCKON © TreoMeTpudeckoi mnporpeccuit. DopMynbl n-ro  4JieHA
apuMeTUIECKON U TeoMeTpuueckoil nporpeccuii. @opmMysbl CyMMBI MEPBBIX 7
YJICHOB apU(METHUECKON M TEOMETPUUECKON Mporpeccuil. 3agayu Ha MPOLCHTHI,
OaHKOBCKHUE BKJIAJbl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH TOCIENOBATEIIBHOCTA, O CYMMHUPOBAHUU
OCCKOHEYHO yOBIBAIOIICH T€OMETPUUECKOM MPOrPECCUH.

Meroa marematuueckou nHaykuuu. [Ipocrenimme npumepsl



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TTPOI'PAMMbBI YUEGHOI'O
KYPCA «AJITEBPA» HA YTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATDI

JInYHOCTHBIE Ppe3yabTaTbl OCBOCHUS NPOTPAMMBI IO  MaTEMAaTHKE
XapaKkTepU3YIOTCA B YACTH:

1) naTpMOTH4YECKOr0 BOCIIUTAHMS:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIIOMY M  HACTOSLIEMY POCCUHCKOMN
MaTeMaTUKHU, I[IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCUMCKUX
MAaTeMaTUKOB U POCCHUMCKOM MATEMaTM4YECKON IIKOJbI, K MCIOJb30BAHUIO 3THUX
JTOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaKIaHCKOIr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTHIO K BBINOJHEHUIO 00sI3aHHOCTEHN IpaKJaHUHA U peajnu3aluu €ro
paB, [MPEACTAaBICEHUEM O MaTEMaTHYECKUX OCHOBAaX (PYHKIHMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP TpakAaHCKOro oOIiecTBa (Hampumep,
BBIOOPHI, OIIPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO ITUIECKUX MPOOIIEM, CBSI3aHHBIX
C TMPAaKTUYECKUM TMPUMEHEHHEM JOCTHKEHHMN HAyKH, OCO3HAHHEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTUA YUEHOTO;

3) TPy10BOr0 BOCIUTAHUSA:

YCTaHOBKOW Ha AaKTHUBHOE YyYacTH€ B PEIICHUU NPAKTUYECKUX 3a]ad
MAaTeMaTUYE€CKOW HANpPaBJIC€HHOCTH, OCO3HAaHUEM Ba)XXHOCTU MaTEMATH4YECKOTO
oOpa3oBaHusi Ha MPOTSKEHUU BCEU XKU3ZHU I YCIEIIHOW MpodeccHoHaTbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOJMMBIX yMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBHUIYAJIbHOU TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOT0 BOCIIUTAHUA:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, pEHIeHUN, pacCyXIeHUH, YMEHHUIO BHUJETh
MAaTeMaTU4ECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) ueHHOCTeil HAYYHOI'0 MO3HAHMS:

OpPUEHTAallUENl B JEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpEeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHWEM MaTEeMaTHYECKOW HayKh Kak c@epbl YenoBeUeCKOu
NEATEIIbHOCTH, JTANOB €€ Pa3sBUTUSA U 3HAYUMOCTHU Ul PAa3BUTHUS LIMBUIIN3ALINM,
OBJIAQJICHUEM SI3IKOM MaTEMaTHKU MU MATEeMaTUYE€CKOW KyJIbTYpOW KaK CPEICTBOM
MIO3HAHUS MUpPA, OBJIAICHUEM HAaBbIKAMHU HCCIIEIOBATENIBCKON AEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHus, GOPpMHUPOBAHMUS KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArOMOJIYyYHs:



TOTOBHOCTHIO TIPUMEHATh MaTe€MaTUYECKHE 3HAHHWS B HWHTEpPECax CBOEro
30pPOBbs,  BEIEHUS  30pOBOro  oOpa3a >KU3HM  (310pOBOE  NUTAHUE,
cOQTaHCUPOBAHHBI PEXHUM 3aHITUW U OTAbIXa, peryispHas ¢u3ndeckKas
aKTUBHOCTH ), COOPMUPOBAHHOCTHIO HABbIKA pe(IeKCUM, TPU3ZHAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro K€ MpaBa APYroro 4yeiaoBeKa;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

OpUEHTAIIMEN HA MPUMEHEHUE MaTeMaTUHIECKUX 3HAHUM ISl pellleHus 3a7a4 B
00J1acTH COXPAHHOCTU OKPYXKAIOIIEH Cpe/bl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
WX BO3MOJKHBIX MOCTEACTBUM ISl OKPYKAIOIIEeH Cpe/ibl, 0COZHAHUEM TI00aTBLHOTO
XapakTepa IKOJIOTUUECKUX MPoOJIeM U MyTel UX pelieHus;

8) ajanTanun K U3MEHAIIUMCH YCJIOBUAM COUMAILHONW U MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIOBHUSX HEOMNPENEIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AESTeIbHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA Yy JPYTHX JIOJIeH, MpUOOpeTaTb B COBMECTHOM IEATEIbHOCTH
HOBBIC 3HAHWS, HABBIKU M KOMIIETEHITUU U3 OTBITA APYTHX;

HEOOXOIUMOCTHIO B (DOPMHPOBAHUU HOBBIX 3HAHUU, POPMYIHPOBATH HJIEH,
MOHSTHS, THUIOTE3bl 00 00BEKTaX M SBICHUSX, B TOM YHUCIIE paHee HEM3BECTHHIX,
0CO3HaBaTh JNEPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYI0  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAaEeMble DPEIICHUs W JCUCTBUS, (OPMYITHPOBATH M OIEHUBATH PUCKU H
MOCIENCTBUS, (DOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHUS MPOTPAMMBI IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
ob1rero obpazoBanus y o0ydaromerocs OyayT chhopMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3yOIuecs OBJIQJICHUEM YHHUBEpCaIbHBIMU
MMO3HABATEIbHBIMUA  JCHCTBHSIMH,  YHHBEPCAIbHBIMH  KOMMYHHKATHBHBIMH
JCHCTBUSMHU U YHUBEPCATLHBIMH PETYJISTHBHBIMH JICH CTBUSMH.

ITo3HaBaTe/IbHbIe YHHUBEPCAJIbHbIEC YUeOHbIE 1eiCTBUS
ba3oBble JJoruyeckue AeMCTBUS:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX
O00OBEKTOB, TOHATHM, OTHOIICHUM MEXIy TMOHATUAMH, (QopMyITMpoBaTh
ompeieNIeHUs MMOHATHH, YCTaHABINBATh CYIIECTBEHHBIN MpU3HAK KiIaccudukamnum,
OCHOBaHWUS JJIs1 0000IICHUS U CPAaBHEHUS, KPUTEPHUHU MPOBOJUMOTO aHAIN3A;



BOCIIpUHUMATh,  (QOpMyIuUpoBaTH W  NPeoOpPa3oOBBIBATh  CYXXKJICHHUS:
yTBEpPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U 00II1e, YCIOBHBIC,

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPKICHUAX, MpejiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOP UMM,

JenaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKTIOUCHUM, YMO3aKIIOUCHUH 10 aHAIOTHH;

pazbupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUHN (IIpSMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeNbCTBA MAaTEMATHYECKUX
(bakToOB, BBICTpaWBaTh ApTyMEHTALUIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHATh METOJI MaTeMaTUYeCKOM HWHIYKINH, OOOCHOBBIBATH COOCTBEHHBIC
paccy KJIeHHUS;

BBIOMpATh CIOCOO pemieHuss yuyeOHOM 3amaun (CpaBHUBaTh HECKOJIBKO
BApUAHTOB pELIEHUs, BHIOMpaTh HauboJiee MOAXOASIINMI C YYETOM CaMOCTOSITEIBHO
BBIICTICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBarebCcKkue 1eMCTBUA:

UCIIOJIb30BAaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUSA,
dbopMyIHpOBaTh  BOMPOCH,,  (GUKCUPYIOIIME  MPOTHBOpEYHe,  mpobdiiemMy,
CaMOCTOSITEIbHO YCTaHABIWBATh MCKOMOE W JIaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIMI0, MHEHUE;

NPOBOJUTH IO CAMOCTOATEIbHO COCTABICHHOMY IUJIaHy 3KCHEPUMEHT,
HCCIE0OBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaThuecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY CO0O0ii;

CaMOCTOSTENIFHO (POpMYJIMpOBaTH 00O0OIIEHUS M BBIBOJBI MO pe3yJibTaTaM
NPOBENEHHOTO  HAOMIONEHUS, HWCCIENOBAaHUSA, OKCIIEPUMEHTa, OIEHUBATH
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJbTAaTOB, BHIBOJIOB U 0000IIICHUN;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEecca, a TakKe BBIJABUTATH
MPEATOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh M HM30BITOYHOCTh HHGOPMAIUU, JaHHBIX,
HEOOXOIUMBIX JJI pelIeHUs 3aa4uH;

BbIOWpAaTh, AaHAJIU3UPOBATh, CUCTEMATHU3UPOBATb M HHTEPIPETUPOBATH
nH(OpMalNIO pa3IuYHbIX BUAOB U (GOPM IPEICTaBICHUS;

BbIOWpaTh (opMy TpeAcTaBieHUs UWHOOpPMalMM U WIUTIOCTPUPOBATH
peraemMble 3a/1a4u CXeMaMH, TuarpaMMaMu, HHOUW rpadukoit U ux KOMOMHAIIMSMU;

OIICHUBATh HAAEKHOCTh MH(POpPMALMKM TIO KPUTEPHUSM, MPEII0KEHHBIM WU
chOpMYJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE [1eii CTBU A



BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMU OOIICHHMSI, ICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX
U TUCBMEHHBIX TEKCTaX, JaBaTh TOSCHCHHsI 10 XOJy peIICHHS 3a]ayw,
KOMMEHTHUPOBATh TOJYYCHHBIN pe3yJIbTaT;

B XOJI¢ OOCYXKJEHUsS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOU TEMBI,
npoOJIeMBbl, pemaeMoi 3aJa4yu, BBICKA3bIBATh WJICH, HAICJICHHBIC HAa MOMCK
pEIICHHUsI, COTOCTABIATh CBOM CYXKJICHHS C CYXJICHHSAMHU JPYTHX YYaCTHHUKOB
avaiora, oOHapy»XUBaTh pa3IMuMe W CXOACTBO TO3HIMH, B KOPPEKTHOW (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOM BO3PAXKCHUS;

MPENCTaBIATh PE3yIbTaThl PEIICHUS 3a7a4H, YKCIIEPUMEHTA, UCCIICIOBaHMS,
MPOEKTa, CaMOCTOSATEIHHO BBIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MPE3EHTAIMU U OCOOCHHOCTEH ayAINTOPUH;

MOHUMATh W HCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYATBHOU
paboThl TIpW peNIeHUH YYEOHBIX MaTeMaTHYeCKUX 3a/ad, MPUHAMATH IIeNb
COBMECTHOW JCSTEIbHOCTH, IUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOW paboTHI,
pacrpenensTh BUABI pabOT, HOTOBApUBATHCS, OOCYKIaTh MPOLIECC M PE3YIbTaT
paboThl, 06001IaTh MHEHHS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMmax paboThl (00CykIeHHs, OOMEH MHEHUH,
«MO3TOBBIC TYPMBI» U HHBIC); BBIITOJIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICHCTBUSA C APYTUMHU YIE€HAMHU KOMaHJbI, OIIEHUBATh Ka4eCTBO pe3yjbTaTa u
Ka4yeCTBO CBOETO BKJIaJa B OOIIMIA pe3yJbTaT IO KPUTEPUIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMU B3aMMOICH CTBHSI.

PeryjsiTHBHbIE YHUBeEpPcAJbHbIE YUeOHbIE JIeii CTBHS
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI JJISI PEUICHUS] B JKM3HEHHBIX M YUYEOHBIX CHUTyallusX,
OPHUEHTHPOBATHCS B PA3NUYHBIX MOAXO0AAaX NPUHATHS PEUICHUN (MHAUBUAY AIBHOE,
IPYIIIOBOE);

CaMOCTOSITEJILHO COCTaBIIATh IUIaH, AJITOPUTM peIICHUs 3afadyu (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4YETOM HMEIIIMXCA PECYpCoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI
pelieHuit ¢ yu€TomMm HOBOM UH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN MHTEJIEKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca W pe3ysbTara
pEIIeHUs] MaTeMaTHYeCKOM 3a/1a4u, CAMOMOTHUBALIMK U pedIICKCHH;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH MPU PEIICHUH 3aJa4H,
BHOCUTh KOPPEKTHUBBI B [E€ATEIHBHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB,
HaWJIEHHBIX OIINOOK, BHISBICHHBIX TPYIHOCTEH;



OLIECHUBATh COOTBETCTBUE pe3yJibTaTa AESATEIBHOCTH IOCTABIEHHON LEIU U
YCIIOBUSAM, OOBSACHSATH IPUUMUHBI JOCTHKEHUS WIM HEAOCTHXKEHUS 1eJIU, HAXOAUTh
OLIMOKY, 1aBaTh OLUEHKY MPUOOPETEHHOMY OTIBITY;

BbIp@)KaTh 3MOLMU MPU HM3YUYEHUU MaTEeMaTHUYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLICHKY PELICHUS 3a1a4uH.

INPEAMETHBIE PE3YJIBTATBI

K xon1iy oOydenus B 7 kjacce oOy4aromuiicsi HOJIYUYUT CIEAYIOIUE TPEIMETHbIC
pEe3ybTaTHI:

Yuciaa 1 BHIYUCIEHUS

PanmmonanbHbBIC YHcaa.

[lepexonutbs OT oAHOUM (opMBI 3amucCU yucend K apyrou (mpeoOpa3oBbIBATh
NECATUYIHYIO IPOOh B 0OBIKHOBEHHY 0, OOBIKHOBEHHYIO B ICCATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECITUUHYIO APOOB).

Hcnonp30BaTh NOHATUS MHOKECTBA HATYPAJbHBIX YHCEN, MHOKECTBA IIETBIX
YuCceJ, MHOXECTBAa pallMOHAIBHBIX YMCET MPU PEIIEHUWHU 3a]ad, MPOBEICHUU
PaCCYKJICHHUM U JI0KA3aTEIbCTB.

[ToruMath U 0OBSACHATH CMBICI MO3UIIMOHHOMN 3aMMCH HATypaJbHOTO YHUCIIA.

CpaBHUBATh U YNOPSIOUYUBATH PALIMOHAIBHBIC YKCIIA.

BoImonHATh, codeTass yCTHbIE W THUCbMEHHBIE TPUEMBI, apudMeTUYECKUe
NEUCTBUS C pallMOHATBLHBIMHU YHCJIAMH, UCTIOJIb30BaTh CBOMCTBA YUCEN U IMpaBuia
JNEUCTBHM, TPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

BBINOSHATE 1EUCTBUSI CO CTENEHSIMH C HaTypajJbHBIMU MTOKA3aTEIAMMU.

Haxonuth 3HAUCHHS YHUCIOBBIX BBIPAKCHHUH, COJEpPKAIIUX PallMOHATBHBIC
yucjia W CTENEHW C HATypalbHBIM TIOKa3aTeleM, MPUMEHSATh Pa3sHOOOpa3HbIC
CHOCOOBI U MPUEMBI BBIYUCIICHHUS, COCTABIISATh M OI[EHUBATh YMCIIOBBIE BBIPAXKCHUS
MIPU PEIICHUH MPAKTUYECKUX 3a7ad U 3a7a4 U3 JIPyTUuX y4eOHBIX MPEIMETOB.

OKpyrasarh 4ncnia ¢ 3alaHHON TOYHOCTBIO, @ TAKXKE MO CMBICITY MTPAKTUYECKON
CUTYallH, BBIMOJHATh MPUKUJKY W OIEHKY pe3yJibTaTa BBIYHCICHHM, OIEHKY
3HAYEHUU YMCIIOBBIX BBIPAKCHUM, B TOM YHCJIC ITPU PEIICHUH MPaKTHISCKUX 3aj1ad.

Pemate TekcTOBBIE 3amayu  apu(PMETHUECKHM CIIOCOOOM, HCIOIb30BaTh
TaOJIUIBI, CXEMBI, YEPTEXKH, APYrde CpeICcTBAa NPEACTABICHUS JTaHHBIX IIPU
pelIeHnH 3a/1a4.

Pemiate mnpakTUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBA3AHHBIE C OTHOILICHHEM
BEJIMYMH, TPOMOPIIMOHAIBHOCTBIO BEJIWYMH, IPOIEHTAMH, HHTEPIPETUPOBATH
pE3yNbTaThl PEIICHUs 3a7ad C YYETOM OrPAaHUYEHUN, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

JlenuMocCThb.



Jloka3wpIBaTh U MPUMEHSITh MIPU PEIICHUU 3a/1a4 MPU3HAKU ACIIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AEIMMOCTHA CYMMBI U IPOU3BEICHUS LIEJIBIX YUCEI.

PackiaapiBaTh Ha MHOXKUTEIU HATYypaJIbHBIC YU CTIA.

CBoOOAHO oOmepupoBaTh MOHATUSMU: UYETHOE YUCIO, HEYETHOE YHCIIO,
B3aUMHO IIPOCTHIC YHUCIA.

HaxonuTh HamOonpIuii OOmMK JEIUTENh W HaWMEHbIIee 00Iee KpaTHOe
YUCEN W UCTOJIb30BaTh UX MPHU PEIICHUU 3a/1a4, TPUMEHSITh airoput™ EBKiuza.

OnepupoBaTh TMOHITHEM OCTaTKa IO MOJIYJII0, TPUMEHSATh CBOWMCTBA
CpPaBHEHHH I10 MOAYJIIO.

AJiredpanyveckue BbIpaKeHusi

BoipaxkeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath alire0pandeckyro TEpMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSITh €€
B [IPOIIECCE OCBOEHHUS YU€OHOTO MaTepuaa.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHUE  TOXAECTBA,  BBIIOJHATH  TOXICCTBEHHBIC
npeoOpa3oBaHusl BbIPAXKEHUM, T0KA3bIBATh TOXKIECTBA.

MHoOTO4IEHBI.

BrImorHATE TpeoOpa3zoBaHusl [EJIOT0 BHIPAKEHHUS B MHOTOWICH IMPUBEICHUEM
MOAOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

BbInoaHATh AeicTBUS (CIIOKEHKE, BBIYUTAaHUE, YMHOXKEHUE) C OJHOUYJTICHAMU
Y C MHOTOYJIEHAMH, IPUMEHSTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaapaTOB, CyMMa U pPa3HOCTb
KyOOB), B TOM YHCJIE JJIsl yIIPOIICHUS BEIYUCICHUM.

OcCyIIecTBIATh PA3IOKEHHUE MHOTOYJIEHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHU OOIIEro MHOXKUTEISI, TPYIIUPOBKHU CIAaracMbIX, TPUMEHSS
hopMyJIBl COKPAIIEHHOTO YMHOXKEHUSI.

[IpumensaTh peoOpa3zoBaHUsT MHOTOUJICHOB JIJIS PEIICHUS Pa3IMYHBIX 3a/1a4
U3 MaTE€MaTHUKHU, CMEXHBIX MPEIMETOB, U3 PEATHHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypalbHBIMH IOKA3aTeNsAMH st
npeoOpa3oBaHus BbIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHEMHBIE ypaBHEHHUS C OJHOM NEPEMEHHOM, NMPUMEHss IpaBuUia
nepexojia OT UCXOJHOTO YPAaBHEHHS K paBHOCWILHOMY eMy. [IpoBepsTh, siBaseTcs
JIX YUCJIO KOPHEM YpPaBHEHHSI.

[logOuparh mnpuMepbl Tap 4YUCEN, SBISIONIMXCS PEIICHHEM JIMHEHHOTO
ypaBHEHHUS C IBYMS TIEPEMEHHBIMH.

CTpouTh B KOOPJUHATHOM TJIOCKOCTH TpadUK JUHEHHOTO YPABHEHHUS C IBYMS
MEPEMEHHBIMU, MOIb3YACh TPAPUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemath cucteMpl IBYX JIMHEHHBIX YPaBHEHUHN C JByMs NEPEMEHHBIMU, B TOM
quciie rpaguueck.

CocraBnarh W pemiarh JUHEHMHOE YpaBHEHHUE WM CHCTEMY JIMHEHHBIX
ypaBHEHHUM 10 YCIOBUIO 3a/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1auy MOJYy4YECHHBINA pe3yJIbTar.

DOyHKUNHA

Koopaunats! 1 rpaduku.

N300pakaTh Ha KOOPJIMHATHOM MPSMON TOYKHU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIMChIBATh YHMCIOBBIC MPOMEKYTKU HA
anreOpandecKoMm s3bIKE.

OtMmeuaTh B KOOPJUHATHON MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAUHATaM.

OyHKINH.

CtpouTth rpa@uku TMHEUHBIX PYHKIUM.

OnuceiBaTh € MNOMOLIbIO (YHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
MPOM3BOAUTEIBHOCTD, BpEMS, 00BEM PaOOTHI.

Haxonuth 3HaueHne QyHKLIHMH 110 3HAYEHUIO €€ apryMEHTa.

[Tonnmarh rpaduueckuil cmoco® MpencTaBIeHUs W aHamu3a WHGOpPMAINH,
W3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPAPUKOB peaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBath CBOMCTBa (QYHKUMNA [ aHaiu3a rpadUKoB pealbHBIX
3aBUCUMOCTEH (HyAu (QYHKIUU, TPOMEXYTKH 3HAKOIMOCTOSHCTBA (YHKIIHH,
MIPOMEXKYTKH BO3pacTaHWs M yObIBaHUA (PYHKIIMH, HAWOOJbIlIEe U HAMMEHbBIIIEEe
3HaueHus QYHKIUN).

Hcnonb3oBaTh rpaduKy 715 KCCIAEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEMH, TpU
peIIeHUH 3a/1a4 U3 APYTUuX YU4eOHBIX MPEIMETOB U PEeabHON KU3HHU.

K xonIty oOydeHus B 8 kjacce oOy4aronuiicsi OJIYUUT CIEAYIONINE TPEIMETHBIC
pe3yJIbTaThI:

Ymncsia v BBIYUCTIEHUSA

HNppaunoHaibHbIE YUCTA.

[loHuMaTth W HCHOJNIB30BATh MPEICTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOJIHO ONIEPUPOBATH MOHATUSIMU: KBAIPATHBIN KOPEHb, apuPMETUUECKUI
KBQ/IPATHBIA KOPEHb, UPPAIMOHAIIBHOE YUCIIO, HAXOIUTh, OLICHUBATh KBaJApPaTHBIC
KOPHU, UCIIOJIB3YS TIPU HEOOXOIUMOCTH KAJIBKYJISITOP, BBITIOJHSITH MPE0OPa30BaHUS
BBIpKCHUH, COIEPIKAIIUX KBAAPATHBIC KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayalibHBIE TPEACTABICHUS O MHOXECTBE JCHCTBUTENBbHBIX
YuCeN NIl CPAaBHEHUS, OKPYTJIEHUSI U BBIYUCIECHUN, N300pakaTh JEHCTBUTEIIbHBIC
YHUCJIa TOYKAMU HA KOOPJAUHATHOM MPSIMOU.



Hcnonp30BaTh 3amucy OOJBIIMX W MaJbIX YHMCEN C MOMOIIBIO JACCATUYHBIX
apobeit u creneneil umcna 10, 3amuChIBaTh W OKPYIJISATh YHUCIOBBIE 3HAYEHUS
peabHBIX BEJIMYUH C UCHOJIb30BAHUEM Pa3HBIX CUCTEM MU3MEPEHUI.

JlenuMocCThb.

CB00OOHO OoTnepupoBaTh MOHITUEM OCTATKa [0 MOAYJIIO, IPUMEHSATh CBOKMCTBA
CpPaBHEHUH O MOAYJIKO, HAXOJUTh OCTATKHM CYMMbI U IIPOU3BEACHUS MO JAHHOMY
MOJYJIIO.

AJiredpanyvecKkue BbIPaKeHUs

JIpoOHO-panmoHaIbHbIC BBIPKECHUSI.

Haxonuth nomycTUMBbIE 3HAY€HUsI MEPEMEHHBIX B JAPOOHO-palMOHATBHBIX
BBIPAKCHUSIX.

[IprMeHSATh OCHOBHOE CBOMCTBO paIliOHAIBLHOU IPOOH.

BoinonHATh npuBefeHUEe alredpandeckux ApoOeil K o0ieMy 3HaMeHaTeNlo,
CIIO’)KEHHUE, YMHOXKECHHE, AeJIeHNE alreOpandecKkux apooei.

BBINOTHATE TOXKAECTBEHHBIE MPEOOPA30BAHMS PAIIMOHAIBHBIX BBIPAXKECHUM.

[IpuMeHaTh peoOpa3z0BaHUsl BEIPAKEHUN JIJIs1 PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MAaTEMAaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIIbHON MTPAKTUKH.

Crenenu.

[IpyMeHsATh TOHSTHUE CTENEHW C LEJNbIM [OKa3aTeleM, BBIMOJHSATh
npeoOpa3oBaHus BBIPAKEHUM, COIEPKALTUX CTEIEHU C LEIbIM ITOKa3aTeleM.

HNppanunoHaIbHBIE BBIPAKECHMUS.

HaxonuThk 1omycTuMble 3HaY€HUS ITIEPEMEHHBIX B BBIPAKECHUSAX, COIEPHKALINX
apupMeTHIEeCKUEe KBaJpaTHbIE KOPHHU.

BbInonHATE MpeoOpa3oBaHMsl HPPALUOHAIBHBIX BBIPAKEHUM, HCHOIb3YS
CBOICTBAa KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemuiath kBajgpaTHbIC YPABHEHHUS.

Pemath npoOHO-paniioHaIbHbIe ypaBHEHUS.

Pewmiate JsuHEHHBIE ypaBHEHUA C IMapaMEeTpaMU, HECIOXKHBIE CHUCTEMBbI
JIMHENHBIX YPABHEHUN C TapaMeTpaMHu.

[IpoBOAUTH UCCIIENOBAHUS YPABHEHUM U CHUCTEM YPaBHEHUW, B TOM YHCIE C
MpUMeHeHueM rpaduyeckux mpeacTaBleHnui (yCTaHABIMBAaTh, UMEET JIM ypaBHEHHE
WJIU CUCTEMa yPaBHEHUI pellIeHUs], €CIIH UMEET, TO CKOJIBKO, U MpoUee).

[lepexomuTh OT clIOBeCHOW (OPMYJIHMPOBKU 3aJaud K €€ anredpandeckoi
MOJIETA C TIOMOIIBK) COCTABJICHUS YPAaBHEHUS WU CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4U MOJTYUYEHHBIN PE3yJIbTAaT.

[IprMeHSATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIIATh
JIMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpauuecKyo
WJUTIOCTPALIMIO MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKUUHA

[lonuMarhe ¥ UCMOB30BaTh (PYHKIIMOHATIBHBIE MOHSATHS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMsI), OMPEACNiTh 3HadeHHWE (YHKIUU 10 3HAYCHUIO
apryMeHTa, OnpeAeisiTh CBOMCTBa (DYHKIIMU 10 €€ rpaduky.

Ctpouth rpadguku GyHKIHH , ONMUCHIBATh CBOMCTBA YUCIOBON (DYHKIIUU 1O €€

rpaduky.

K koniry oOy4enus B 9 kjiacce 00ydaromuics MoayyuT CeayoIne IpeaMeTHbIE
pE3yabTaThI:

Yuciia v BBIYMCICHUS

CBOOOHO oOmNEpPUPOBATh TMOHSITUSMH: KOPEHb H-U CTENEHH, CTENEeHb C
pallMOHAIIBHBIM  MOKAa3aTeleM, HaxOAuTh KOPEHb K-l CTENEHU, CTENEHb C
pallMOHATIbHBIM [OKa3aTelleM, MCIOJb3ysl MpPU HEOOXOJUMOCTH KalbKYyJISATOP,
MPUMEHSATHh CBOMCTBA KOPHS 71-U CTENEHHU, CTENIEHU C PALIMOHAJIbHBIM ITOKA3aTEIIEM.

Hcnonp30Barh MOHITHE MHOXECTBA JIEMCTBUTEIBHBIX YHCEN MPU PELICHUU
3a/1a4, NPOBEACHUH PACCYKJAECHUU U TOKA3aTEIbCTB.

CpaBHUBaTh M yHOPSAJOYMBATH JCUCTBUTEIBHBIE YHUCIA, OKPYIJISAThH
NENCTBUTENbHBIE YMCIA, BBIMOIHATh NPUKUJKY PE3YyJIbTaTa BBIYUCICHUHN, OLICHKY
YUCJIOBBIX BBIPAXKEHMUII.

AsredOpanyeckue BbIPAKEeHUA

CB0OOHO OTnEepupOBaTh MOHSATUEM KBAJIPATHOTO TPEXUIICHA, HAXOUTh KOPHU
KBaJpaTHOI'0 TPEXYJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUIICH HA JTUHEWHBIE MHOKUTEINH.

YpaBHeHUS U HEPABEHCTBA

Pewrate nuHEHBIE M KBaAPATHBIE YPABHEHHUS], yPABHEHHUS, CBOJSIINECS K HUM,
IpOOHO-pAIMOHATIEHBIE YPABHEHUS.

Pemiath HeCIOKHbBIE KBaIPATHBIE YPAaBHEHUS C MapaMETPOM.

Pemiate nuHElHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJIL30BaTh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIIeHWE HEPaBEHCTB Ha YKCIOBOM MPsSMOH,
3aMMChIBaTh PEUICHUE C TIOMOLIBIO CHMBOJIOB.

Pemate cucTteMbl ABYyX JIMHEHMHBIX YPAaBHEHUW C JIByMS NEPEMEHHBIMH U
CUCTEMBI JIByX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISETCS JTUHEUHBIM.

PemaTe HECITOKHBIE CHCTEMBI HETMHEWHBIX YPABHEHUM C ITApaMETPOM.

[IpuMeHATh METOABI PABHOCHIIBHBIX IIPeOOpa3oBaHUM, 3aMEHbBI TIEPEMEHHOM,
rpaduyeckoro MeTojia Mpu pelieHuy ypaBHeHu# 3-il u 4-i creneHei.

Pemiate  cuctembl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300paXxaTh pEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHHUs, HEpAaBEHCTBA M HX CHUCTEMbI, B TOM YHUCIE C
OTPAHUYEHUSIMU, HAIPUMED, B LIEJIBIX YUCTAX.



[IpoBoaNTH UCCIEAOBAHUS YPABHEHUN U CHCTEM ypaBHEHHU, B TOM YHUCIE C
MpUMEHEeHHUEM rpaduyecKuX MpeACcTaBlIeHU (YCTaHABIUBATh, UMEET JIM ypaBHECHHE
WJIU CUCTEMa yPaBHEHUU PEIIeHHUs], €CIIM UMEET, TO CKOJIBKO, U MPoUee).

Pemate TekcTOBBIE 3adauM  aNreOpamMvecKUM CIIOCOOOM ¢  ITOMOIIBIO
COCTaBJICHUSI YPAaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHs, HEPABEHCTBA W UX CHUCTEMBI JJii COCTABJICHUS
MaTeMaTH4YeCKOW MOJENN pEeIbHON CHUTyallud WKW TPUKIAJAHOW 3ajayH,
WHTEPIPETUPOBATH MOJIYUCHHBIC PE3yIbTaThl B 3aJJaHHOM KOHTEKCTE.

YucioBbIE MOCTEA0BATEILHOCTH U MIPOrPECCHH

CBOOOHO oOmNEpUpPOBATHh TMOHITUSMH: 3aBUCUMOCTh, (QYyHKIMS, Trpadux
byHKIMM, TpsMas MOPONOPIUOHAIBHOCTh, JUHEHHass (yHKUUS, oOparHas
MPONOPIIMOHATIBHOCTD, MapadoJia, TunepooIia, KyCouHO-3adaHHast PyHKIIHS.

HccnenoBath QyHKIUIO 10 €€ rpaduKy, yCTaHABIUBATh CBOWCTBA (yHKIIMI:
0o0JlacTh oOmpefereHusi, MHOXXECTBO 3HAYEHHH, HyJIUM (YHKUUU, MOPOMEKYTKU
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHusi W yObIBaHMS, YETHOCTh W
HEYETHOCTh, HAaNOOJbIIIee U HAUMEHBIIIEE 3HAUCHUS, ACUMITTOTHI.

Pacno3naBath kBajgpaTH4Hy0 GQYHKIHIO TIO (HOpMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUIHBIX QYHKIUN U3 peaTbHOM XKU3HH, PU3UKH, TCOMETPHH.

OmnpenensaTe NOJ0XKEHNUE TpadrKa KBaAPaTUYHON (PyHKIIMN B 3aBUCUMOCTH OT
e€ ko (pHUIMeHToB.

Ctpouts rpaduk KBaApaTUYHOW  (PYHKLIHMHM, ONHUCHIBaTh  CBOWCTBA
KBaIpaTUYHOU (PYHKUINHU 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPAaTUYHOM (DYHKITUU JJIs PELICHUS 3a7ad.

Ha npumepe kBagpaTUdyHOW QPyHKIMU CTPOUTH rpaduk ¢yHkuu y =af(kx +
b) + ¢ c momopio mpeodbpazoBanuii rpaduxka GyHKIUU y=Ff(x).

WnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaqbHY 3aBUCUMOCTh WIJIH MPOLIECC
M0 UX XapaKTEPUCTHKAM.

ApudmMernueckasi ¥ reoMeTpUYECKasi MPOTrPeccun

CB00OOHO OMEepUPOBATH MOHITUAMHU: MTOCIEA0BATEIBLHOCTD, apuMeTHIecKast
Y TEOMETpUYECcKasi MPOTPECCUH.

3amaBaTh TMOCIENOBATEIBHOCTH Pa3HbIMH  CIIOCOOAMU: OMUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIILI0 (OPMYIIBI 1-TO YI€HA, PEKYPPEHTHBIM.

BbIMONMHATE  BBIYUCIEHUS € HCHOJIB30BaHWEM (GOpMyNl 7n-TO  4YieHa
apupMETUIECKON U TEOMETPUUECKOM MPOTPECCUii, CyMMBbI TIEPBBIX 71 YJICHOB.

N300pakaTh YJI€HBI TMOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJWHATHOU
IJIOCKOCTH.

Pemath 3amaun, CBSA3aHHBIE C YMCIOBBIMU IMOCIEAOBATEIBLHOCTSIMHU, B TOM
quciie 3a7a4i U3 pealibHOM KU3HU (C UCMOJIb30BAHUEM KAJIbKYJISATOPA, HU(PPOBHIX
TEXHOJIOTHH).



Pacro3HaBaTh W TNPUBOJAWTH TPUMEPbl KOHEYHBIX M OCCKOHCYHBIX
MOCJICIOBATCIBHOCTEH,  OTPAaHUYCHHBIX  TOCICIOBATEIHHOCTEH, MOHOTOHHO
BO3pacTaronux (yOBIBAIOIIHX ) TTOCIEI0BATEIIHHOCTEH.

MIMeThb MmpecTaBICHUE O CXOUMOCTH ITOCISA0BATEILHOCTH, YMETh HaXOIUTh
CyMMYy O0€CKOHEUYHO yOBIBaIOIIEH T€OMETPHIECKON MPOTPECCHH.

[IpuMeHATh METO MaTEMAaTHICCKON MHAYKIIUN MIPU PEIICHUHN 3a/1a4.



TEMATHUHYECKOE IINIAHUPOBAHHUE

7 KIIACC

HaumMeHoBaHue pasaesioB H TEM

Koan4yecTBo 4acos

JyeKkTpoHHbIE (H(pPOBBIE)

Ne i/ Kontpoabnbie | IlpakTuyeckue
MPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

1 HHCJIA M BBIMUCIEHIA 11 1 https://m.edsoo.rt/GW1BVOKYI
PanmonansHbIe Ynciia (OBTOPEHNUE)

2 OYHKLIAN. Koopumarst 17 1 https://m.edsoo.ru/RORPBDSHL
rpaduxu. OyHKIIAN
AJITEBPANYECKHUE

3 BbIPAJKEHU . Beipakenus ¢ 7 https://m.edsoo.ru/SCCUWEBYX
MIEPEMECHHBIMHU

4 YPABHEHITA 11 CHCTEMBI 10 1 https://m.ed /XBMINSRMZ
YPABHEHMU. JTuneiitbie ypaBHeHus SLECR00.H

5 AMCITA 1 BBIHACITEHIA. Crencre 6 https://m.edsoo.ru/LG2393QRH
C HaTYpaJIbHBIM MOKa3aTelleM
AJITEBPANYECKHUE

https://m. .

6 BBIPAXEHISL. Mrorowetts: 23 : tps://m.edsoo./ AHGSSDIOD
AJITEBPANYECKHUE

7 BBIPAJKEHUSA. ®opmyibl 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKPAIIEHHOTO YMHOKEHUS
UMCJIA 1 BBIUMCJIEHUA.

8 10 https://m.edso0o.ru/GAZSNSKEL
JlenmumMocTh

9 OYHKIUWU. Jluneitnas GyHKIISA 16 1 https://m.edsoo.ru/I9F6TSH4Y
YPABHEHUA U CUCTEMBI

10 YPABHEHUI. CrcreMb! THHEHHbBIX 14 1 https://m.edsoo.ru/ZXVIETKT7
YpaBHEHUU



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7

11

[ToBTOpenue, 0000IICHNE,
CHCTEMATH3alHs 3HAHUI

https://m.edsoo.ru/21LK231X2

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

136



https://m.edsoo.ru/21LK23IX2

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4yacos

JyiekTpoHHbIEe (HU(pPOBHIE)

Ne n/m Konrtpoasnsie | IIpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThl padoThbl
1 YPABHEHWA M HEPABEHCTBA. 20 1 https://m.edsoo.ru/4WSTHI7PS
Hepasenctna
UN1CJIA 1 BBIYUCJIEHHM L.
2 . 17 1 https://m.edsoo.ru/XTEADRRRE
KBanpatHblii KOpeHb
3 YPABHEHV T HEPABEHCTBA. 17 1 https://m.edsoo.ru/6 TMCFIFK3
KBaapaTHbie ypaBHEeHUs
AJITEBPANMYECKHUE
4 BBIPAXXEHUSL. IpoGHO- 17 1 https://m.edsoo.ru/DDA9WADPH
paIlMoOHAbHBIC BBIPAKEHUS
5 YPABHEHVI ITHEPABEHCTBA. 19 1 https://m.edsoo.ru/IDAZR6HSB
JpobHo-paninoHanbHbIE YpaBHEHUS
6 OYHKINN 15 1 https://m.edsoo.ru/Y2BH27NDX
7 AJITEBPAMHECKHE 14 https://m.edso0o.ru/CVLO7U2AG
BBIPAXXEHU . Crenenun
8 HACTA 1 BBIAUCTIEHIA. 7 1 https://m.edsoo.ru/FO6HXRC37
JlenmuMocTh
[ToBTOpenue, obobIIEHNE,
9 . 10 1 https://m.edsoo.ru/DESA8SVMV
CUCTEMAaTH3aIUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB T1O 136 g 0
I[TPOIT'PAMME



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV

9 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHbIEe (HU(pPOBHIE)
Kontpoabnbie | IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThl padoThbl
1 OYHKINN 25 1 https://m.edso0o.ru/SGCSREOXE
2 YPABHEHWA M HEPABEHCTBA. 15 1 https://m.edsoo.ru/DSDQCS0AG
KBanpaTHble HEpaBEeHCTBA
YPABHEHUA U HEPABEHCTBA.
3 25 1 https://m.edsoo0.rt/UOSGOUHYN
VYpaBHeHUsI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE
4 [MOCJIEAOBATEJIbBHOCTHU 1 25 1 https://m.edsoo.ru/ZXNANNEBU
[MPOI'PECCHUH
5 AJITEBPAMHECKUE BbIPAKEHHS, 12 1 https://m.edsoo.ru/U2DVRUMMS
CremneHb ¢ pallMOHAJIBHBIM [TOKa3aTeIeM
6 Hosropenue, 0606HI€HI:IG’ 34 | https://m.edsoo.ru/798HOG66D
CUCTEeMAaTH3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB TIO 136 6 0

I[TPOTPAMME



https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D







