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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3zoBaHMs: OHa oOOecleyuMBaeT H3y4YEHUE JIPYTUX AUCHUIUIMH, Kak
€CTECTBEHHOHAYYHOT'0, TaK U T'YMaHHUTapPHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOIUMO
JUTSL TIPOJIOJDKEHMsI 0Opa3oBaHWSI M B IIOBCEOHEBHOW JkW3HU. PasButnme y
oOydarolmuxcsi HAy4YHBIX MPEACTAaBICHUM O TMPOUCXOXKICHUHM U CYIIHOCTH
anreOpandecknx abCTpakiuii, crnocobe OTpaKeHHs MaTeMaTHYeCKON HayKo
ABJIGHUM M TMPOLECCOB B MPUPOAE U OOIIECTBE, pPOJIM MaTEMaTHYECKOIO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHUM W B TPAKTUKE CIOCOOCTBYET
(OopMUPOBAaHNIO HAYYHOI'O MHUPOBO33PEHUS U KAUE€CTB MBIIUICHUS, HEOOXOAUMBIX
JUIA aJanTalud B COBPEMEHHOM Lu(ppoBoM obmiectBe. 3yuenue anreOpbl
o0OecrieunBaeT  pa3BUTUE yMEHUS  HAONIOJgaTh, CpaBHUBAThb, HAXOJAHTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JCUCTBHS W BBIBOIBI, (DOPMYITHpPOBATH
yrBepxkAeHus. OcBoeHHE Kypca aiareOpbl oOecreurmBaeT pa3BUTHE JIOTHYECKOTO
MBIIUJICHAS] OOYYaIOUIMXCA: OHU HWCHOJB3YIOT JEAYKTHBHBIE W WHAYKTHUBHBIC
paccyxaeHus, 0000IIeHHEe U KOHKpETU3alluio, a0CTparupoBaHWE W aAHAJIOTHIO.
OOydenue anreOpe mpeArnoyiaraeT 3HAYMTEIbHBIH OO0OBEM CaMOCTOSTEIBLHOMN
JESTeIbBHOCTH  O00YyYarolMXCsl, IIO3TOMY CaMOCTOSITEJIbHOE peUIeHHE 3a/1ay
SBIIIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA OOYICHHS.

B crpykrype mporpammbl ydeOHOTO Kypca «Anredpa» Uisi OCHOBHOTO
o0miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKIE
muHUK: «Yucna ¥ BRIYUCICHU», «ANreOpandecKue BBIpaXKEHUs», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3TUX copepKaTellbHO-METOANYECKUX
JUHUN Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aUMOJICUCTBYS C
ApyrUMH ero JuHusIMH. B Xozme wu3ydyeHus ydeOHOro Kypca OOy4aromuMCs
MPUXOJUTCS JIOTUYECKH PACCYKJaTh, UCHOJIH30BaTh TEOPETUKO-MHOXKECTBECHHBIN
a3bIK. B CcBA3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpay» BKIHOYCHBI
HEKOTOpbI€ OCHOBBI JIOTMKH, TPEACTAaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTH4eCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O0yYarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. ConepikaTrelpbHOW |
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucaa W BBIYHCICHUS» CIY)KAT OCHOBOM ISt
JaJIbHEHIIIET0 U3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS
JIOTUYECKOTO MBIILIEHUs, (POPMUPOBAHUIO YMEHUS TOJI30BAThCS AITOPUTMAMH, a



TaK)Ke MPHUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBA3aHO C pAIMOHATBHBIMU W HPPAIMOHAIILHBIMU YHUCIaMH, (HOPMHUPOBAHUEM
NPEICTaBICHU O JIEWCTBUTEIILHOM 4YHCIIe. 3aBEPIICHUE OCBOCHUS YHCIIOBOM
JMHUH OTHECEHO K CpeHeMY o01eMy 00pa30oBaHUIo.

ConeprxkaHue MByX alireOpandecKuX JUHUN — « AJreOpandecKue BhIPaKESHUSDY
U «YpaBHEHHUS] U HEPABEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIUXCS
MaTEeMaTHYECKOro arrmapara, HeoOXOIUMOro s pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001iero o0pa3oBaHHs Y4eOHBI MaTepuayl TPYHIUPYETCS BOKPYT
paloHaIbHBIX BbIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMAaTUKU KaK
A3bIKA JUISI TIOCTPOEHUS MAaTE€MAaTHUYECKHX MOJEJIEH, ONUCAaHUs IIPOLECCOB M
ABJIGHUN peanpHOro Mupa. B 3amaum oOyueHust anreOpe BXOIAT TaKkKe
JanbHeillee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YacCTHOCTH, i1 OCBOEHUS Kypca HMH(POPMATUKH, W OBJAJCHHE HaBbIKAMHU
JNEAYKTUBHBIX paccyxaeHuil. [IpeobpaszoBanue cUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.

Copepxanne GyHKIMOHAIBHO-TpapUuecKoil TMHUM HALEJIEHO Ha MOJTy4YeHHE
oOy4JaronMMuUCs 3HaHUM O (PYHKIUSX KaK BaKHEUIEH MaTEeMaTHYECKON MOJEH
JUIS OTIMCAHUS M UCCIIEOBaHUS Pa3HOOOpPa3HBIX MPOLIECCOB U SIBJICHUN B MPUPOE
u obuiectBe. VM3yueHne Mmarepuana CHOCOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCS
YMEHUS MCMOJIb30BATh PA3JIMUHbIE BEIPA3UTEBHBIE CPEJCTBA SI3bIKA MATEMATHKU —
CJIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUPOBaAHHE
NPEACTaBICHUN O POJIM MATEMATUKH B PA3BUTUU LIMBUIN3ALMH U KYJIbTYPHI.

CornacHo ydeOHOMY MilaHy B 7-9 kjaccax wu3ydaercss Y4YeOHBI Kypce
«Anre0Opa», KOTOPBIA BKIIOYAET CJEIYIOIIME OCHOBHBIE DPAa3leibl COACPIHKAHMUS:
«Yucna u BBIYUCICHUS», «AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUS W
HEpaBEHCTBA», « DyHKIIMMNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kjlacce —
102 yaca (3 yaca B Henento), B 8 kinacce — 102 vaca (3 gaca B Hezenio), B 9 knacce
— 102 gaca (3 yaca B HefIeIIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuciaa v BLIYHCJICHUA
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0] OT OJHON (POpMBI 3aNKCH
npobeit k gpyroit. IloHsTHE palMOHANBHOTO YMCIA, 3alUCh, CpPaBHEHUE,



YOOPSAOYMBAHUE  PAIlMOHATBHBIX YHCel. ApuPMETHYEeCKHEe JCUCTBHUS C
palMOHAIBHBIMYA 4YMCiamMu. Pemenue 3amad U3 peanbHOM NMPAKTUKU HA YacTH, Ha
Ipoowu.

CreneHb ¢ HaTypaldbHBIM IIOKA3aTEJEM: OIpeAesieHne, MNpeoOpa3oBaHueE
BBIPKEHUI HA OCHOBE OMpeEeNICHus, 3aMuch 00IbIKX yrcel. [IpoleHTsl, 3anuch
MIPOLICHTOB B BUJE APOOH M IpoOU B BUIE MPOLUEHTOB. TpH OCHOBHBIE 3aJa4l Ha
IIPOLIEHTHI, pEUICHUE 337]a4 U3 PEaJIbHON NPAKTUKU.

IIpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, pPAa3jOKEHHE Ha  MHOKUTEIN
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBucHMOCTH, B TOM YHCIIE npsmast 17§
oOpaTHas MpOMOPLUUOHATBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHHUSI C IEPEMEHHOU. JlomycTuMBbIe
3Ha4YEHUS NepeMEHHBIX. [IpeacTaBnenne 3aBUCMMOCTH MEXAY BETUYMHAMU B BUIE
dopmynsl. Beruucnenus no popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPaXKEHHUI,
TOXKJIECTBEHHO paBHbIE BBIpAXEHHUS, IMpaBujia NpeoOpa3oBaHUs CYMM U
IPOU3BEJICHUH, IPaBUIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowieHsl 1 MHOrowIeHbl. CTeneHb MHOrowieHa. ClioKeHue, BhIYMTaHUE,
YMHOXEHHE MHOrOwIeHOB. DOpMynbl COKpAIIEHHOIO YMHOMKEHMA: KBaJpar
CyMMBl M KBajgpaT paszHocth. Dopmyna pasHoCcTM KBagpaToB. Pasznoxenue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUEe, KOpEHb ypaBHEHUS, IpaBuia NpeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeiHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOIO
YPaBHEHUS, pELICHHWE JHMHENMHBIX YypaBHeHHMI. CocTaBlieHHE YpaBHEHHWM IO
YCJOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JBYMsI MEpeMEHHBIMU U ero rpadpuk. Cucrema IByX
JVUHEWHBIX YPaBHEHUM C [BYMs II€pEMEHHBIMMU. PellleHne CuCTeM YpaBHEHUU
crocoboM MOACTaHOBKH. [IpumMepsl pelieHusi TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YPaBHEHUN.

DOyHKIUU

Koopaunara Touku Ha npsmoii. YucinoBsle TpoMeEXYTKU. PaccTosHue Mexny
JByMsI TOUKaMHU KOOPAUHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopaunat, ocu Ox u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJAMHATHOW miockoctu. [TpuMepsl rpagukoB, 3ajaHHbIX (GOpMYJIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMocTei. Ilonsarue dynkuu. ['padux
dbynkuu. CroiictBa ¢hyukiui. Jluneiinas Gyukuus, e€ rpaduk. I'paduk pyHKImMm



y = |X|. I'padmueckoe perieHne IMHEHHBIX YpaBHEHH M CUCTEM JIMHEHHBIX
YPaBHCHUU.
8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBampatueiii koperb u3 uyucna. [loHsTHe 00 HppalMOHATBFHOM YHCIE.
JlecsiTuuHble TPUOIIKEHUST UppaIlMOHANIBHBIX yrcell. CBOMCTBa apu(PpMETHUECKUX
KBaIPATHBIX KOPHEW U UX MPUMEHEHHE K MPEeoOpa30BaHUIO YMCIOBBIX BHIPAKECHHIM
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIBLHBIE YUCIIA.

Crenenb ¢ LenpIM MokazaresneM U e€ cBoricTBa. CTaHAapTHas 3alUCh YHUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbiii  TpEX4lieH, pa3JIOKEHUE KBAJAPAaTHOrO  TpEXWieHa Ha
MHOKHTEJIH.

AnreOpanyeckass JpoOb. OCHOBHOE CBOWMCTBO anreOpandyeckoil ApoOu.
CrnosxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJIEHUE alre0panueckux JIpooei.
PanmoHanbHbie BhIpaXKEHUS U UX IPEOOPA3OBAHHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, popMyiia KopHel KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHHH, CBOASIIUXCSA K JIMHEWHBIM H  KBaJpPaTHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['padrueckas uHTEpOpETALMS YPAaBHEHUI C JBYMSI MIEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHUM C JByMs NepeMeHHbIMU. [IpumMepsl pemeHns cucremM
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ 0HON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKIUU

[lonsitue ¢ynkuuu. OOnacTb oOmNpeneseHUuss W MHOXKECTBO 3HAaYEHUUH
¢ynakiun. CiocoOb! 3a1anus QyHKITUH.

I'padpux Pynkmuu. Utenue cBoiictB ¢QyHKIMU 1o e€ rpaduky. [Ipumepst
rpa@ukoB QYHKIHMI, OTPAKAIOMIMX PEAIbHBIE TPOLIECCHI.

OYHKIMK, OINUCHIBAOIINE TMPSAMYI0O U OOpaTHYH MPONOPIHOHAIBHBIE
3aBHCHMOCTH, HX rpaduki. OyHKmuK Y = X2,y = X3, y = VX, y=|x|. 'paduaeckoe
pElICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC



Yucaa v BbIYUCTICHUSA

PannonanpHble ynciaa, UppalMOHANIbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE ApoOr. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, IEUCTBUTENbHBIE YUCa
Kak OECKOHEUHbIE JleCATUYHbIE JpoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHHEe JICUCTBUTEIBHBIX 4HCET, apu(METHUYECKHEe JEWUCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpYXKAIOMIETO MHpPA, JUIMTEIBHOCTH IPOIIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnxE€HHOE 3HaYEHUE BETUYMHBI, TOUHOCTh NMpHOIMxKeHus1. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOASIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHUss YpaBHEHUN TPETbEU U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHWI. PelleHne TEKCTOBBIX 3a1ay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs MEepeMEHHbIMU U ero rpaduk. Pemenue cucrem nByx
JIMHEMHBIX YPAaBHEHUU C JBYMsI IIEPEMEHHbIMU. Perienne cucrem qByX ypaBHEHU,
OIHO M3 KOTOPBIX JIMHEWHOEe, a JApyroe — BTOpod creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne MHEHHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemieHue cucrem
JIVHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaaparHble HeEpaBeHCTBaA.
I'paduueckass wuHTEpmpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢ynkuus, e€ rpaduk m cpoiictBa. IlapaGona, kKoopauHAThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBOMCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[ToHATHE YHMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIBHOCTH
PEKyppEHTHOH opMyIoit u GopmMyIoi N-ro dieHa.

ApudmeTrnueckas u reomerpuueckas mporpeccund. dopmynsl N-ro uineHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuid, CyMMbI MEPBbIX N UJICHOB.



N300paxkeHue wieHOB apu(METHUYECKOM M TEOMETPUUYECKON Mporpeccuit
TOYKaMHU Ha KOOPJUHATHOM TUIOCKOCTH. JIMHENHBIN U SKCIIOHECHIIUAIBHBIA POCT.
CrnoxHble MPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI' O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) maTpuoTHYecKoe BOCIUTAHHE:

IPOSIBJICHUEM HHTEpeca K IPOLUIOMY UM  HACTOSAMIEMY POCCHUHUCKON
MaTeMaTUKH, [IEHHOCTHbIM OTHOLIEHHEM K  JOCTHXKEHUSM  POCCHUUCKUX
MaTeMaTUKOB U POCCUHCKOM MAaTEMaTUYECKOW IIKOJIbI, K MCIOJIB30BAHUIO ATUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U Peau3aluu €ro
1paB, INPEACTABICHHUEM O MATEMAaTHYECKMX OCHOBaX (YHKUHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUM, TIPOLEAYP TPAXKTAHCKOTO OOIIECTBa (HAmpuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCY>KJIEHUIO STUYECKUX MPOOIIEM, CBI3AHHBIX
C TMPaKTUYECKHM MPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3THYECKUX [PUHLHUIOB B JEATEIBHOCTH Y4YEHOro; 3) TpyAoBoOe
BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELIEHUWM NPAKTUUYECKUX 3aaad
MaTeMaTUYECKOW HaIMpaBJIE€HHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHMsI HAa MPOTSKEHUU BCEH KU3HU JJIsl YCIEIIHOW MpodeccruoHaIbHOM
JESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX yYMEHHUH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOEHUEM WHIUBUIYATHHOU TPACKTOPUU 0OpAa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4)3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M  3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/lay, PEIICHUN, PACCYKICHUN, YMEHUIO BUICTh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5)1IeHHOCTH HAYYHOTO O3HAHUS:

OpUEHTallMed B JEATEIIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HbIX
IPEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKa, MPUPOBI U
oOlecTBa, MOHMMAHMEM MAaTeMaTHYeCKOM HayKh Kak c@epbl UeI0oBEYEeCKOU
NEATEIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTHUS ITMBHIIA3ALIUU,
OBJIAJICHUEM SI3bIKOM MATEMaTHKW M MaTEMaTUYECKON KyJIbTYpPOil KaK CpPEACTBOM



MO3HAHMSI MHPA, OBJIAJCHHEM IMPOCTEHIIMMHU HABBIKAMU HCCIEA0BATEIbCKOM
JESITEIbHOCTH;
6) pusnyeckoe BocnuTanue, popMupoBaHUE KYJIbTYPHI 310POBbS U

IMOLMOHAJBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTEMaTHUUECKHE 3HAaHUS B MHTEpPEcax CBOETO
3I0pOBbSl, BEAEHUSA  340poBOoro oOpa3a JKHW3HM  (3J0pOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH H OTHAbIXa, peryjspHas (dusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa PEQIIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAaKOTO K€ IIpaBa JIPyroro 4eJoBeKa;

7)3K0JI0THYECKOe BOCIIUTAHHE:

OpUEHTalEl Ha MPUMEHEHNE MAaTeMATHYECKUX 3HAHUM IS PELICHUS 3a]ad
B 00JacTH COXpPaHHOCTH OKpY’Kalolled cpefbl, IIAHUPOBAHUSA IOCTYIKOB H
OLICHKM WX BO3MOXXHBIX MOCIEICTBUN ISl OKpPYXAIOIIEW Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel X pPeLeHus;

8)aganTanus K N3MEHSIOIMMCS YCJIOBUSM CONUAIBLHON U

NPUPOAHON CpeabI:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSX HEOIPEIAECIEHHOCTH, ITOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pPE3 NMPAKTUUYECKYIO JEATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y JPYrHX JIOAEH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE€ 3HAHUS, HaBBIKM M KOMIIETEHLUMU M3 ONbITA JAPYTUX; HEOOXOIUMOCTHIO B
(opMUPOBaHNN HOBBIX 3HaHWM, B TOM uyucie (HOPMYIUPOBATh WUICH, MOHSATHS,
rUNOoTE3bl 00 00BEKTaX U ABJICHUSIX, B TOM YHCIIE paHEEe HEM3BECTHBIX, OCO3HABATH
neuunuThl COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW, IJIAHUPOBAaTh CBOE
pa3BUTHE; CIHOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYalUIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh
MPUHUMAEMbIE pEelIeHUs U JeUCTBUS, (HOPMYIUPOBaTh U OLICHUBATH PHUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

* BBISIBIIATh M XapaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKK MAaTEMaTUYECKUX
00BEKTOB, TOHATHN, OTHOIICHUNW MEXIy MOHATHSAMHU, (HOPMYyITHUPOBATH
ONPEACICHNUS] IOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KjaccupuKaluy, OCHOBaHUS JJIsi OOOOIIEHWS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAIN3A;



* BOCIIPpUHUMATh,  (QOpMYyIupoBaTh W  NpeoOpa3oBbIBATh  CYXKIACHHUS:
YTBEPAMUTENIbHBIE W OTPULIATENIbHBIE, €IWHUYHBIC, YAaCTHbIE M OOIIHE,
YCIIOBHBIE;

* BBISIBJISITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTUBOpeurss B (akTax, AAHHBIX, HAOIMIOACHUSX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPECUNH;

- IeNIaTh BBIBOJIbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;

* pa30MpaTh J10KA3aTENbCTBA MATEMAaTUUYECKUX YTBEPKIEHUU (IPSIMbIE U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE J0KA3aTEIbCTBA
MaTeMaTU4YecKux (aKkToOB, BBICTpAUBATh APTYMEHTAIMIO, MPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

« BBIOMpATh CrHoco0 pemieHus ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApPUAHTOB PEIICHUS, BBIOMpPATH HauoOoJiee MOAXOIAIUA € Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

* UCIIOJIB30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
(GopMynMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemMy,
CaMOCTOSTENIbHO YCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH
TMIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

* IPOBOJUTH II0 CAMOCTOSTEJIBHO COCTABJIIECHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  HCCIECJOBAHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOIo OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]1y COOOM;

* CAMOCTOATENILHO (POpMYTUpPOBATH OOOOIIEHUS W BHIBOABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIONCHUSA, UCCIEIOBaHMs, OLEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

* IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpPOLECCa, a TakKe BbIIBUTATh
IIPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmaumeii:

* BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIHMH, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3aa4H;

- BBIOMpATh, AaHAIM3UPOBAaTh, CHUCTEMATU3UPOBATH U HWHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,

- BBIOUpath (opMmy mpenctaBieHus UHGOPMALKUKA U WLUIIOCTPUPOBATH
pelnlaemMble 3ajladyd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod M HX
KOMOMHAIIUSIMU;



- OLICHHMBATh HAA&KHOCTh HHGMOPMAIMHM IO KPUTEPUSIM, TNPEIAJIOKEHHBIM
YUHUTEIEM WIH chOopMyJIMPOBAHHBIM CaMOCTOSITEIIBHO.
KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

* BOCIIPUHUMATh U (POPMYIUPOBATH CYKIACHHUSI B COOTBETCTBUU C YCIOBHSIMHU
U UeasIMU OOILIEHUs, SICHO, TOYHO, IPAMOTHO BBIPAKATh CBOK TOYKY
3pE€HHS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO XOIy
penieHus 3aa4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

* B X0JIe¢ 0OCY>KJIEHUs 3a71aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMOM TEMBbI,
npo0sieMbl, peraeMoi 3aJjauu, BHICKAa3bIBaTh UICH, HAIICJICHHBIEC Ha MIOUCK
pELIeHUs, COIOCTaBIATh CBOM CYXIEHHS C CYXACHUSAMU JAPYTHX
YYACTHUKOB Juajnora, oOHapy>KMBaTh Pa3lMuh€ U CXOACTBO MO3UIUH, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;

* IPEJICTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4U, SKCIIEPUMEHTA, HCCIEA0BaHuS,
IPOEKTa, CaMOCTOATEIBHO BbIOMpaTh (pOpMaT BBICTYIUIEHHUS C YYETOM
3a/1a4y Ipe3eHTaluu U 0COOEHHOCTEN ayAUTOPHH;

* TOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAUBUYyAIbHOU
paboThI IPU PEIIEHUU YIYEOHbIX MaTEMaTHUECKUX 3a71a4;

* IPUHUMATh LIEeJIb COBMECTHOM JEATEIbHOCTH, IJIaHUPOBATH OPraHU3ALNIO
COBMECTHON paboThl, pacmpelneisTh BUABI pPadOT, JOroBapUBaThCS,
00CyXIaTh MPOIIECC U Pe3ybTaT padOThl, 00001IaTh MHEHUS] HECKOIBKHUX
JIIOJICH;

* y4aCTBOBAaTh B TPYNNOBBIX (opmax paldoTel (0OCYXKIaeHus, OoOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbl U JpYTUE), BBINOJHATH CBOK YacTb
paboThl U KOOPJAMHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(hOpMYyTUPOBAHHBIM YYAaCTHUKAMHU B3auMOJIEUCTBUs. PeryjasiTuBHbIe
yHHBepcajibHble yueOHble AelicTBUsA CaMoopraHu3anms:

* CAMOCTOSTENIBHO COCTAaBIISATh IIJIaH, AJTOPUTM PELIECHUs 3aJayd (WU €ro
4acTh), BBIOUpATh CIMOCOO pEIIeHUs C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBAThH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpPMALIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJIEKT:

* BJIQJIETh CIIOCO0AaMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pelIeHns: MaTeMaTUYeCKOH 3aauu;

* IPEBUAETh TPYAHOCTU, KOTOPhIE MOTYT BOSHUKHYTh MPU PEIICHUU 33/a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaAWJICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;



* OLICHUBATb COOTBETCTBUE PE3YyJIbTATA ACATEIBHOCTH IOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHS WM HEAOCTH)KCHUS LIEJH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kjaacce oOydaromuics TMOJMYYUT CIEAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrinonHsaTh, coueTass yCTHbIE U TNMHUCbMEHHBIE NPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIaMHU.

HaxoauTh 3HaueHHs YHMCIOBBIX BBIPAKECHHUM, MPUMEHSITh Pa3HOOOpa3HbIC
CIocOoObl U MPUEMBI BBIUMCIICHUSI 3HAUYCHUM JIPOOHBIX BBIPAXKEHUM, COJIEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OHOM (QOpMBI 3amucu yucen K Apyrod (mpeoOpa3oBbIBAThH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUUHYIO IPOOH).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsITh yncna.

BrInonmHATh NPUKUAKY U OIIEHKY pe3yJibTaTa BBIUUCICHUM, OIIEHKY 3HAUYCHUIM
YUCJIOBBIX BBIPAKCHHI. BBITIOMHATH NEWCTBUS CO CTEMEHSIMU C HATypajlbHBIMU
MOKa3aTEeNsMHU.

[TpuMeHsTh NMPU3HAKYU ACTUMOCTH, PA3JI0KEHUE Ha MHOKUTEJIU HATypalIbHBIX
quced.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/Ja4M, CBSA3aHHBIE C OTHOILIECHHEM
BEJIMYMH, MPOMNOPIHUOHATBHOCTBIO BEIUYUH, MPOIEHTAMHU, HHTEPHPETUPOBATH
pe3yabTaThl PElIeHUs 3ajlady C YYETOM OTrpaHUUYEHUM, CBSI3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSITh €&
B IIPOLIECCE OCBOEHUS yueOHOTO MaTepHaa.

Haxogute 3HaueHusi OYKBEHHBIX BBIPOKCHUN MpHU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrinonHsITh IpeoOpa3zoBaHus 1IET0T0 BEIPAXKEHUS B MHOTOUJICH TTPUBEIACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BpINOMHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOYJIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.



OcCylIecTBIATh PA3JIOKEHUE MHOTOUYJIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHTENs, TPYNIUPOBKH CIaraeMbix,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh mpeoOpazoBaHUsI MHOTOWICHOB IS PELICHUS Pa3IUYHBIX 33134
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIIbHON ITPAKTHUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEHM € HATypajdbHBIMHM IIOKA3ATEISIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPUMEHSs NpaBUJA
nepexoa OT UCXOAHOTO YPAaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, sBiseTcs
JIY YHUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckue METoIbl IPU PELUICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonbupate npuMepsl Hap YMCEN, SBIAIOLIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHOM MIIOCKOCTHU TpadUK JMHEHHOTO YpaBHEHUS C ABYMS
ePEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cucTeMsl IByX JUHEHHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU, B TOM
qucie rpauiecKu.

CocTaBnsiTh M pemiarb JUHEHHOE YypaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCIOBUIO 3aJadyd, HMHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4¥ TIOJly4YE€HHBIN Pe3yJIbTar.

DOYyHKIUU

N300paxaTh HA KOOPJAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/IaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, HHTEPBAJIbI, 3aMIMChIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OTtMeuaTh B KOOPJIAMHATHOM IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOLIBI0 (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
POU3BOUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHne PyHKIMU IO 3HAUEHHIO €€ apryMeHTa.

[Tonumates rpaduueckuii crnocoO® MpencTaBleHUs U aHaM3a WH(OpMaluu,
U3BIIEKATh U UHTEPIIPETUPOBATh HHPOPMAIUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHmy oOyueHus B 8 kiacce oOydaromIMiCA TMOJYYHUT CIEAYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:



Yucaa v BbIYUCTICHUSA

Hcnonp30BaTh HavyallbHbIE NPEACTABICHUS O MHOYECTBE JIEHCTBUTEIIBHBIX
YuCceN JJIsl CPaBHEHUS, OKPYIJICHUS U BBIYMCIICHUM, N300pakaTh JEeHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpumeHsTh TOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIHUTH
KBaJpaTHbIE KOPHH, MCHOJB3Yys MPU HEOOXOJAMMOCTU KaJIbKYJATOP, BBIIOIHATH
npeoOpa3oBaHUs BBIPAKEHHUM, COJEpKAIIUX KBAJIpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucu OOJBIIMX W MaJbIX YUCEN C MOMOIIBIO JACCATUYHBIX
npoOeii u creneHelt uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpyuMeHSATh TOHSATHME CTENEHH C LEJIbIM IOKa3aTeJIeM, BBIIOJHITh
npeoOpa30BaHUs BbIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJIIM MOKa3aTeJIeM.

BBINONHATE TOKIECTBEHHBIE TPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUHN Ha
OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHATh peoOpa3oBaHus BBIPAXKEHUHN IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHbIE, KBaApaTHbIE YPAaBHEHUS U PallMOHAJIbBHBIE YpPaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBoauTe mpocrenmme UcCiel0BaHus YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpapuuecKux MpeACTaBICHUI (yCTaHABINBATh, HUMEET
M YpaBHEHUE WJIM CHUCTEMa ypaBHEHUM PEUIECHUS, €CIU UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT cloBecHOUW (GOPMYIUPOBKHU 3adau K €& anredOpanydeckoit
MOJENN C IIOMOUIBI0 COCTAaBJIEHUS YPAaBHEHUS WJIM CUCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTAaT.

[IpuMeHsTh CBOWMCTBA YHUCJIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OLICHKH,
pelaTh JMHEMHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M HX CHUCTEMBI, JaBaTh
rpa@uyuecKyio WJUTIOCTPALIMI0 MHOXECTBA PEIICHU HEpPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DyHKUNHA

[TorumMaTe 1 UCHONB30BaTh (HYYHKIIMOHAJIHHBIC TIOHSTHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O3HAYCHUsI), OINpEAeNsATh 3HaueHHWEe (PYHKUUU MO 3HAYECHUIO
apryMeHTa, ONpeIesTh CBOWCTBA (YHKIIUU MO €€ rpaduKy.

Ctpoutb rpaduku snemeHTapHbix GyHKImid Buga: y = kK/X, y = X2,y = X3,y =

X|, ¥ = VX, OIHCBIBATH CBOICTBA YHCIOBOIL
byHKIIMU 110 €€ TpaduKy.



K xonimy oOyuenumss B 9 kjacce OOyYarONIMIICS TMOMYYUT CIEIYIONTUE
IPEAMETHBIE PE3YJIbTATHI:

Yncsia v BbIYMCJIEHUS

CpaBHUBATH U YNIOPSAIOYNBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Boinonuate  apudmernueckue JEHCTBUS C  palMOHAIBHBIMU — YHCIIAMH,
codeTass YCTHbIE W IHCbMEHHBIE IIPUEMBI, BBIIOJHATH BBIYMCIEHUS C
WppalrOHATBHBIMU YU CIIAMU.

Haxonute 3HaueHuss CTENeHEM C LEJIbIMU I[IOKAa3aTelssMU W KOPHEW,
BBIYUCIISATh 3HAYEHUS YUCIIOBBIX BBIPAKCHHUIA.

OKpyrJisiTh  IEUCTBUTENIBHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHBIE YpAaBHEHWS, YPAaBHEHHUS, CBOASIIUECA K
HUM, IPOCTEUIINE APOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemare cucrempl AByX JMHEHWHBIX YPaBHEHUH C JABYMS NEPEMEHHBIMHA H
CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISETCS JINHEHHBIM.

Pemarp TekcTOBBIE 3adaud anreOpaMyeckuM CHocoOOM ¢ TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUWH, B
TOM YHKCJIE C IPUMEHEHUEM I'pa@UUecKuX MpEeACTaBICHUI (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WM CHCTEMA YPAaBHEHHUW DPEUIEHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

Pemate nuHeiHbIE HEpAaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, H300pa)kaTh
pELIEHNE HEPABEHCTB HA YHCIJIOBOW INPSAMOM, 3alMChIBATh PEHIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJApPAaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CUCTEMBI
HEPABEHCTB HAa YUCJIOBOM MPSMOM, 3aMUCHIBATh PEUICHUE C MTOMOIIBI0 CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh (yHKIIMM M3y4eHHBIX BUJIOB. [loKa3piBaTh CXeMaTUYECKHU

pacIoJIOKEHUE HA KOOPJIMHATHOW TUIOCKOCTH rpadukoB GyHKIUH Buaa: Y = KX, Y
=kx+ b, y=kix,y=ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBucumoctu ot
3HaYeHUH K0d()(PULMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

CtpouTh U M300paKaTh CXEMATHUECKH IpapUKU KBaJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIMN MO UX Ipadukam.



Pacno3naBath kBajpaTH4HyI0 (QPYHKIMIO TIO (opMysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

YucJioBbIC MOCIEI0BATEILHOCTH U MPOrPecCuu

Pacro3naBaTe apuMeTHyECKyr0 M TEOMETPUYECKYIO TMPOTPECCHU MPH
pa3HbIX COCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS C HCNOJNb30BaHWEM (oOpMysl N-ro 4jeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh Yji€Hbl MOCIEAOBATENIBHOCTH TOYKAMU Ha KOOPJAMHATHOU
IUIOCKOCTH.

Pewars 3amauyu, CBA3aHHBIE C YMCIIOBBIMM IIOCIJIEOBATEIBHOCTSIMHU, B TOM
quCclie 337]aui U3 pPeajJbHOU KU3HU (C UCIOJIb30BAaHUEM KaJIbKYJISATOpA, HH(PPOBBIX
TEXHOJIOTHHA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
N/ HaumeHoBaHue pa3ieioB U TeM (nndposbie)
¢ m NpPOrpaMmbI Beero KonTpoabubie | IlpakTuueckue odpa3soBaTe/bHBIE
padoThbI padoThI pecypchbl
Yucna u BeIUKUCIIEHUS. PaliuoHabHbIC bubmuorexa [JOK
1 yucia 25 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anrebpaurieckye BHpaKeHIS 21 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHMA W HEPABCHCTBA 20 1 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
4 Koopumars u rpaduxa. QyHKmzH 24 1 https://m.eds00.ru/7f415b90
bubmunoreka IIOK
5 Topropenne u 0bodmenue 6 1 https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3ieioB U TeM (mudpoBbie)
L nporpaMmb: Beero Konrposnbubie | IlpakTuueckue | ogpasoBarenbHbie
padoThbI padoThbI pecypesl
bu6nunorexa LIOK
1 UYucna u Berurcinenus. KBagpaTHele KOpHU 15

https://m.edsoo.ru/7f417af8




Yucna v Berunciienns. CTEneHb ¢ 1eJIbIM bubmuorexa [IOK
2 II0Ka3aTesIeM ! https://m.edsoo.ru/7f417af8
AnreOpanyecKkre BhIPaKeHHUS. bubnuorexa [IOK
3 KBagpaTHbiii TpExwieH 5 1 https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BbIpaKCHUSI. bubmmoreka [JOK
4 Anrebpanueckas 1poob 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK
5 15 1 https:
YpaBHEHUSA ttps://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK
6 YpaBHEHUN 13 https://m.edsoo.ru/7f417af8
7 12 1 bubnuorexa [{OK
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 bubnuoreka [{OK
DyHicIay. OCHOBHBIC IOHATHA 5 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
S Dynkuun. Hncnossie pyHKiII 9 https://m.edsoo.ru/7f417af8
10 bu6nmorexa LIOK
Horropenye 1 0Gobmerme 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
9 KJIACC
KosnnuyectBo 4yacos DJIEeKTPOHHBIE
No i/ HaumeHoBaHue pa3iaesioB U TeM (undposbie)
ton NporpaMMebI Beero Kontpoabusie | IlpakTuyeckue | ofpasoBaTenbHbie
padoTbI padoThbI pecypcebl




Hucna v BeruucaeHus. JleicTBUTENbHBIE

bu6mmoreka [IOK

1 yucia 5 https://m.edso0.ru/7f419d08
VYpaBHEHHsT M HEpPABEHCTBA. YPaBHEHUS C bubnmoreka [JOK
2 OJIHOM MEPEMEHHOM ! 1 https://m.edso00.ru/7f419d08
VYpaBHenus 1 HepaBeHCTBA. CUCTEMBI bubnmoreka [JOK
3 YpaBHEHUU 14 1 https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 22 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
5 PyHKLMH 19 1 https://m.edso0.ru/7f419d08
6 bubmuorexa [JOK
YucioBble OCIIEI0BATEILHOCTH 15 1 https://m.eds00.ru/7f419d08
[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIUS bu6mmoreka [IOK
7 3HAHUU 20 1 https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
9 KIIACC
€CTBO 4YaCOB
‘ JlaTa u3ydeHus DJIeKTPOHHbIE
Ne Tema ypoka Bcero | uudposbie
n/n Konrpon o0pa3oBaTte/ibHbIE
bHbIE 9a 96 98 pecypebl
padoTbl
PanuonansHBIC quca,
UppaIMOHAIbHBIC 4yucna,
1 KOHEUYHbIE M OECKOHEYHBIC 1
JECSITUUHbIE TPOOH




MHOXeCTBO NE€HCTBUTEIbHEIX
Yucen; JeUCTBUTEIbHBIE YHCIIa KaK
OCCKOHEUYHBIC ECATUYHBIC IPOOH

Bzaumno OJTHO3HAYHOE
COOTBETCTBHUE MEXIY
MHOKECTBOM JICHCTBUTEIIbHBIX
Yyhcell U MHOXKECTBOM TOYEK
KOOPJAMHATHOM MPSIMOI

CpaBHEeHHE IEUCTBUTEIBHBIX
qucel, apuMeTHIeCKUe NeHCTBUS
C ICHCTBUTEIHHBIMU YHCIIAMH.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUPA, JJIATEITHHOCTh MPOIIECCOB B
OKpY’KaloIIeM MHpe.

[Ipubnuxénnoe 3Ha4YCHHE
BEJIMYMHBI, TOYHOCTb
npubkenus. OKpyriieHue

yucen. [Ipukuaka u oieHKa
pe3yJIbTaTOB BHIYMCIICHUI

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMNXCA K
JIMHEWHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66




KBagparnoe ypaBHenue. Pemenue

7 yPaBHEHUA, CBOJAIIUXCS K Bubmmorexa LIOK
KBAJ[PATHHIM https://m.edso0.ru/7f43c542
bu6nunoreka LIOK
8 buxBsanparurie ypasnenia https://m.eds00.ru/7f43c3d0
[Ipumepsbl penieHusi ypaBHEHUM
9 TPETbEl W YETBEPTOM CTENEHEH
pa3I0KEeHNUEM Ha MHOXKUTEIH
Pemenue npoOHO-paiMmOHATBHBIX bu6nunoreka LIOK
10 YPaBHEHHHI https://m.edso0.ru/7f43c9b6
Pemenue TEKCTOBBIX 3a1a4
11 anreOpandeckKuM METOI0M
Kontponbnast pabora Nel mo
12 TeMe "YpaBHEHMS C OJHOMU
nepeMeHHo"
bu6nmorexa LIOK
13 YpaBHEHHE C ABYMS https://m.eds00.ru/7f43d0b 4
MEPEMEHHBIMH U €ro Tpaduk
bu6mmoteka IIOK
14 YpaBHEHHE € BYMs https://m.eds00.ru/7f43d0b 4
NEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JTMHEHHBIX
15 YPaBHEHUH C ABYMsI

IIEPEMEHHBIMU U €€ peLICHUE




16

Cucrema ByX JIMHEHHBIX
YpaBHEHUU C JIBYMSI
IIEPEMEHHBIMU U €€ pelieHue

17

Cucrema ByX JIMHEHHBIX
YpPaBHEHUU C JIBYMSI
IIEPEMEHHBIMU U €€ pelieHue

18

CucremMa JIByX JTMHEUHBIX
YpaBHEHUH C IBYMS
MIEPEMEHHBIMH U €€ pelieHne

19

Pemienune cucrem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHH

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

20

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

bubmuoreka [{OK
https://m.edsoo.ru/7f43d55a

21

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

22

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU




I'paduueckas uHTEpIIpETAIIUSL

23 CHUCTEMBI YPaBHEHUM C ByMs
epeMEHHBIMU
Pemenue TEKCTOBBIX 3a1a4
24 anredpandecKkuM crnocodbom
Pemenue TEKCTOBBIX 3a1a4
25 anredpandecKuM crocodom
Kontponbnas padota Ne2 no teme
26 "CucreMsl ypaBHEHUN"
27 UucnoBble HEPABEHCTBA
08 q bubnunoreka LIOK
HCJIOBBIC HEPABCHCTBA https://m.edsoo.ru/7f43ad5a
29 q bu6mmoteka IIOK
HCIIOBBIC HEpABCHCTBA https://m.edsoo.ru/7f43af08
OCHOBHBIE CBOICTBA YUCIOBBIX bubmuoreka [IOK
30 HEPaBEHCTB https://m.edsoo.ru/7f43af08
OCHOBHBIE CBOMCTBA YMCIIOBBIX bubnuoreka [{OK
31 HEPaBEHCTB https://m.edsoo.ru/7f43af08
CrnoxxeHue 1 yMHOKEHUE
2 YHUCJIOBBIX HEPABEHCTB.

OreHUBaHUE 3HAYEHUS
BBIPAKCHUS




33

CrnoxxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB.
OneHUBaHUE 3HAYCHUS
BBIPAXKCHUS

34

CrnoxxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB.
OnieHUBaHUE 3HAYCHUS
BBIPAXKCHUS

35

HepasenctBa ¢ ogHOi
IIEPEMEHHOMN

bubnunoreka LIOK
https://m.edsoo.ru/7f43b09 8

36

JInHeliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEILICHHUE.
Hucnossle IPOMEKYTKH

bubnunoreka LIOK
https://m.edsoo.ru/7f43b21e

37

Pemenue nuHEMHBIX HEPABEHCTB C
OJHOM NIEPEMEHHOM.

bu6mmoteka IIOK
https://m.edsoo.ru/7f43b5a2

38

Pemenue nuHEMHBIX HEPABEHCTB C
OJHOM NEPEMEHHOM.

39

PenreHne nuHENHBIX HEPABEHCTB €
OJHOM NEPEMEHHOM.

40

Penrenne nuHENHBIX HEPABEHCTB €
OJHOI EPEMEHHOM.

bu6mmoteka IIOK
https://m.edsoo.ru/7f43b09 8




['padmyeckas uHTEpHIpETALUS

41 HEPaBEHCTB U CHCTEM HEPABEHCTB
C IBYMs IEPEMEHHBIMH
Kontponbnas padora Ne3 mo teme
42 "HepaBenctpa"
[loBTOpeHne ©u  pacHipeHue
43 CBeJICHUN 0 QYHKIIUH
IToBTOpEHUE 51 pacmmpenune
44 CBEICHUI O PYHKIINH
IToBTOpEHUE 51 pacmmpenne
45 CBEJICHUI 0 PYHKIUU
46 CaoiicTBa (HyHKIIUN
47 CgoiicTBa (pyHKINU
48 CgoiicTBa (yHKINN
KBanpatnunas ¢pynkuus, eé bubmuoteka [IOK
49 rpaduk 1 cBOMCTBA https://m.edso00.ru/7f4396¢6
) bu6nmorexa LIOK
50 Kpanparunas pynxuus, e https://m.eds00.ru/7f43984 2
rpaduk u cBOHCTBA
) bubnunorexa LIOK
51 Kpanparunas pynkuus, e https://m.edso0.ru/7f4399b 4

rpaduk 1 cBOMCTBA




[Tapabona, KOOPIUHATHI

bu6nmoreka [IOK

52 BEpIIMHBI 11apaboJibl, OCh
CUMMETPHH 1apaboJIbl https://m.edsoo.ru/7f439eb4
[Tapa6ona, KOOPJIUHATHI
53 BEPIIMHBI 11apabolbl, OCh bubanorexa LHOK
CUMMETPHH T1apaboJIbl https://m.edsoo.ru/7f43a03a
[Tapaboua, KOOPJIMHAThI
54 BEPIIMHBI Mapabojbl, OCh bubnuorexa [IOK
CUMMETPHH 1apaboJIbl https://m.edsoo.ru/7f43alac
I'paduku pynkuwmii: y = kx, y = kx
55 b, vek/x. v=x3. v= _
s YTK/X, y=X7, y=VX, y_lxl
I'paduku pynkumii: y = kx, y = kx
s YTK/X, y=X7, y=VX, y_lxl
I'paduku pynkumii: y = kx, y = kx
57 3 _
+ b, y=k/x, y=x3, y=VX, y=[X|
I'paduxn pynxmmit: y = kx, y = kx
58 3 _
+ b, y=k/x, y=x3, y=VX, y=[X|
I'paduxu dpynknmii: y = kx, y = kx
59 3 _
+ bv Fk/X, y=X7, Yy=VX, y_lxl
I'paduxn pynkmmit: y = kx, y = kx
60 _ 3
+ b1 y—k/X, Y=X5, y7VX, F|X|
61 KBanparHbie HepaBeHCTBA U UX

peuieHue




KBaI[paTHBIG HCPAaBCHCTBA U UX

62 perieHue
KBanpaTHble HEpaBeHCTBA U UX

63 peieHue
KBanpaTHble HEpaBeHCTBA U UX

64 peleHue
KBanpaTHble HEpaBeHCTBA U UX

65 peleHue
KBanparHsie HepaBeHCTBA U X

66 pereHue
KonTponsHas padora Ne4 o teme bubnnorexa [JOK

67 "OyarIun" https://m.edsoo.ru/7f43ab84
IlonsTHE YnCIOBOM bubmuoreka [{OK

68 IIOCJIEA0BATENBHOCTH https://m.edsoo.ru/7f43e6¢c6
3ajaHue TOCIe0BaTEIbHOCTU

69 PEKYppeHTHOH  popMynoit U brbmorexa LIOK
bopmyoii N-ro wieHa https://m.edsoo.ru/7f43ebda
Apudmernueckas u bubmmoreka HOK

70 T€OMETPUYECKAs IIPOIPECCUH https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmuoteka [IOK

TCOMETPpHUICCKAs IMTPOTPECCUU

https://m.edsoo.ru/7f43f3b4




72

Dopmysl n-ro 4jieHa
apudMeTHIecKou u
T€OMETPUYECKONU IIPOrPECCHH,
CYMMBI IIEPBBIX N YWICHOB

bubnmoreka [IOK
https://m.edsoo.ru/7f43f58a

73

Dopmysl n-ro 4jieHa
apudMeTHIecKou u
T€OMETPUYECKON IIPOrPECCH,
CYMMBI IIEPBBIX N YWICHOB

bub6nmoreka [IOK
https://m.edsoo.ru/7f43ef2c

74

DopmyIbl n-ro YJieHa
apudmeTnuecKoit u
FeOMETPUUYECKON MPOrpeccuit,
CYMMBI IIEPBHIX N YICHOB

bubnnoreka [JOK
https://m.edsoo.ru/7f43f0c6

75

DopmyIbl n-ro YJieHa
apudmeTnyecKoit u
FeOMETPUUYECKON MPOrpeccuit,
CYMMBI IIEPBBIX N YIEHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f72e

76

Dopmysl n-ro 4JIeHa
apudMeTHIecKou u
T€OMETPUYECKON IIPOrPECCHH,
CYMMBI IIEPBBIX N YICHOB

bubnmorexa LIOK
https://m.edsoo.ru/7f43f8a0

77

Nzobpaxenue YJICHOB
apu@meTnyecKoit nu
T€OMETPUYECKON IPOrpeCCUi
TOYKaMM Ha KOOPAMHATHOU
IJIOCKOCTH




78

Nzobpaxenue YJICHOB
apudMeTHIecKou u
T€OMETPUYECKON IIPOrpecCUuit
TOYKaMU Ha KOOPJAMHATHOU

IIJIOCKOCTH

79

JIMHEeNHBII U YKCIOHEHIINAIbHBIN
pocT

80

CrnoxHbIe IMPOUCHTHBI

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e

81

Crno’xHbI€ NPOLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

82

KonTtponbnas pabora Ne5 mo
TEMeE "YucioBeie
oCIeN0BaTEILHOCTH "

bubmuoreka [{OK
https://m.edsoo.ru/7f4404f8

83

[ToBropenue,  o0oOmenue u
CHCTEMAaTU3alus 3HaHUH. 3aIuch,
CpaBHEHHE, JIEUCTBUSA c
JIeHCTBUTEIbHBIMU YUCJIaMH,
YUCJIOBas IpsiMast

84

[ToBTOpenue, o6oOmeHnEe U
CHCTEMATHU3AIIHS 3HAHUU.
IIpoueHTsl, OTHOILICHUS,
MIPOTIOPITUHU




85

[ToBTOpenue, o0000mEeHNE U
CHCTEMATU3ALIHS 3HAHUU.
Oxkpyrienue, MOPUOINKCHHE,
OIICHKA

86

[ToBTOpenue, 0000meHUE U
CUCTEMAaTHU3aLUs 3HAHUM.
Pemienne TeKCTOBBIX 3adau
apu(METHUECKUM CIIOCOOOM

bub6nmoreka [IOK
https://m.edsoo.ru/7f443b1 2

87

IToBTOpEHHE, 0000IICHUE 1

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

cUCTeMaTHu3aIus 3HAHUM.
Pemenrie TEKCTOBBIX 3ajau
apu(METHIECKUM CITIOCOOOM

88

[ToBTOpenue, 0000IICHUE W
cUCTeMaTu3alLus 3HAHUH.
Pemenne TeKCTOBBIX 3ajad
apupMeTUYECKUM CII0OCOO0OM

bu6mmoteka IIOK
https://m.edsoo.ru/7f443fea

89

[ToBTOpenue, o6oOmeHEe U
CHCTEMATU3ALIHS 3HAHUU.
[IpeobpazoBanue

anredpanvdecKux BBIpAXECHUI,

JO0IMYCTUMBIC 3HAYCHHA

bu6mmoteka IIOK
https://m.edsoo.ru/7f4441ca




[ToBTOpeHue, 0000IICHUE |

CcHUCTEMaTU3aIUs 3HAHH.

90 I[IpeobpazoBanue Bubmoreka [IOK
AITe6PanTECKIX BHIpaNKeHHiE https://m.eds00.ru/7f44436 4
JIOITYCTUMBIC 3HAYCHHS
[ToBTOpenue, 00600IICHUE |
CUCTEMAaTHU3aLU 3HAHUIA.

91 IIpeoGpazoBanue Bubmmorexa LIOK
AITe6PanTECKIX BBIPAKCHHUH https://m.edso0.ru/7f4446f2
JIOITYCTUMBIC 3HAUCHUS
[ToBTOpeHue, 0000mIEeHUE H
CUCTEMaTHU3alus 3HAHUIA.

92 ITpeoGpazoBanue Bubsmorexa LIOK
AITe6PaHTECKIX BBIPAKCHHUH https://m.edsoo.ru/7f444a94
JIOITYCTUMBIC 3HAUCHUS
[ToBTOpEHwUe, o0o0mmenne  u bubnmoreka [JOK

93 CHCTEMaTHU3allus 3HaHUH. https://m.edsoo.ru/7f444c56
QDyHKIHUH: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QYyHKIUN
[ToBTOpenue,  oOoOmieHne U

o CcHUCTEMaTH3aIUs 3HAHUM. Bu6morexa [[OK

DyHKIHU: ITOCTPOCHHE, CBOKCTBA
M3YYEHHBIX QYHKIUN

https://m.edsoo.ru/7f444f44




95

[ToBTOpenue,  o0o0OmIEHUE U
cUCTeMaTU3aLUsL 3HaHUM.
DyHKIUU: ITIOCTPOCHHUE, CBOKCTBA
U3YyYEHHBIX (DYHKIMNA

bubnmoreka [IOK
https://m.edsoo.ru/7f44516a

96

[ToBTOpenue,  o00o0OmIEHHE U
cUCTeMaTU3aLUsL 3HaHUM.
DyHKIHU: [TIOCTPOCHUE, CBOKCTBA
U3YyYEHHBIX (DYHKIMN

bu6nunorexa LIOK
https://m.edsoo.ru/7f4452¢e6

97

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aLMs 3HAHUI.
I'padpuaeckoe perneHne
YpPaBHEHUH U UX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f44551 6

98

IToBTOpEHME, 0000IICHUE 1
CHUCTEMaTH3allMsl 3HAHWA.
I'padmyeckoe pereHue
YpaBHEHUU U X CUCTEM

99

Wrorosas koHTposibHasA paboTa

100

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

101

O000111eHNEe U CUCTEMATU3 AL
3HAHUN

102

O0001IeHYE U CUCTEMATU3ALIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

» Aurebpa, 9 xmacc/ Mepsmsak A.l'., Ilomonckuit B.b., Axup M.C.; mon
pelakuunen

[Togonsckoro B.E., O6mmecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
Anrebpa: 9 kmacc: merogudeckoe nocodue / E.B. bynko, A.I'. Mep3ansk, B.b.

[Tononckuii, M.C. Sxup. - M. : Benrana-I"pad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f419d08



