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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIIIETCS OJHHM W3 OIIOPHBIX KYPCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHa OO€CIeUMBACT WM3YyYCHHWE JPYTHUX JUCHUILINH, Kak
€CTCCTBCHHO-HAYYHOTO, TaK MW TYMaHUTapHOrO IMKJIOB, €€ OCBOCHHE
HEO0OXOIUMO I TIPOJOJDKCHUS OOpa30BaHHWS W B IOBCEAHCBHOW JKH3HH.
PazButre y 0OydYarommxcsi HAyYHBIX IPEJICTABICHHA O IPOUCXOXKICHHH M
CYIIIHOCTH ajreOpanvecKux aOCTpaKIHii, CIOCO0E OTpaKEHUS MaTeMaTHICCKOM
HAYKOH SIBJICHUH W MPOIIECCOB B IPHUPOJIC U OOIIECTBE, PO MaTEeMaTHUSCKOTO
MOJICIMPOBAHUSI B HAyYHOM IIO3HAHMM W B IIPAKTUKE CIIOCOOCTBYET
(GOPMUPOBAHNIO HAYYHOIO  MHPOBO33PCHHS W  KA4eCTB  MBIILICHUS,
HEOOXOJMMBIX JUIsl aJamnTallii B COBPEMEHHOM IU(PpPOBOM OOIIECTRBE.
N3yuenune anreOpbl oOecrieynBaeT pa3BUTHE YMCEHHUS HaOJII0/1aTh, CPAaBHHBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBHSI U BBIBOBI, (POPMYIUPOBATH
yTBepkacHu. OCBOCHHE Kypca aareOpbl 00ecleYrBacT pa3BUTHE JIOTHUECKOTO
MBIIIJICHAST OOYYarOIIMXCSA: OHHM HCIOJIb3YIOT JCAYKTUBHBIC M WHIYKTHBHBIC
paccykJieHus, 0000IIeHne W KOHKPETH3aIuio, a0CTparupoBaHUe M aHAJIOTHIO.
OOyueHue anreOpe MpeanojiaracT 3HAYUTCIBHBIM O00BEM CaMOCTOSATEILHOM
JCATCIIBHOCTH OOYYalOIIUXCs, ITO3TOMY CaMOCTOSITEIILHOE peIICHHE 3ajad
SIBIIICTCS peaTu3aliueii 1eaTeIbHOCTHOTO MPUHITUIIA O0YICHHS.

B crpykType mporpaMMbl yueOHOTO Kypca «AJreOpa» JiIs OCHOBHOTO
obmero oOpa3oBaHHS OCHOBHOE€ MECTO 3aHHMAIOT  COJACP)KATEIBHO-
METOAMYECKHEe JUHUU: «Yucaa ©  BBIYUCICHHS», «AJreOpandecKue
BBIpAXKCHUS», «YpaBHGHUS M HepaBeHCTBa», «DyHkium». Kaxmas u3 3THX
COJICPIKATEIbHO-METOUYECKIX JIMHUN pa3BHBACTCS Ha MPOTSHKEHUU TPEX JIEeT
U3YUYCHUS Kypca, B3aUMOJCHCTBYS C IPYTUMU €T0 JIMHUSAMH. B Xo71¢ n3ydeHus
y4eOHOro Kypca OOydYaroIIMMCS IPUXOJUTCSA JIOTHUECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBCHHBIHN SA3bIK. B CBSI3M ¢ 3TUM B MpOrpamMmy
ydeOHOro Kypca «AunreOpa» BKIIOYCHBI HEKOTOPBHIC OCHOBBI JIOTHKH,
MPEJICTaBJICHHBIC BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOro oOpa3oBaHUs
U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYaIOIIMMKCS OCHOB YHHBEPCAIbHOTO
MaTeMaTHYeCKOro s3bika. CoaepKaTelIbHOW M CTPYKTYPHOH OCOOCHHOCTBIO
y4eOHOro Kypca « Anredpay sSBIIIETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanre aUMHMM «YWCTa W BBIUMCICHHS» CIY)KHT OCHOBOH JIJIst
JAIBHEUIIIETO ~ W3YyYeHUs  MAaTeMaTHUKH,  CIIOCOOCTBYET  Pa3BUTHIO Y
o0ydJarmuXxcsi  JIOTHYECKOTO  MBIIUICHUS,  (OPMHUpPOBAHUIO  YMEHUS
M0JIb30BaThCS AJITOPUTMAMM, a TaK)Ke MPHOOPETECHUIO MPAKTHYSCKUX HABBIKOB,



HEOOXOJIUMBIX JUIsl TIOBCEHEBHOM >KM3HHU. Pa3BuUTHE MOHATHS O YHCIE Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUsI CBSA3AHO C PANUOHAIBHBIMU U
UppallMOHATBHBIMM ~ YMCJIaMH,  (OPMUPOBAHUEM  MPEACTABICHUM O
JEUCTBUTEILHOM YHCIIE. 3aBEpIlIEHNE OCBOCHHUS YKMCIIOBOM JIMHUU OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.

Conepxanue JByX aireOpamyeckux JUHUM — «AJdreOpanueckue
BBIPAKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOyyJarommxcsi MaTeMaTU4ecKoro amnmapara, HeoOXOJMMOIro Jid pPelIeHUs
3a/lay MaTEeMaTUKHU, CMEXHBIX TNPEIMETOB U MNPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOmmiero ooOpa3oBaHUs Y4YeOHBIA MaTepuai
TPYNIUPYETCS] BOKPYT PAlMOHAIIBHBIX BBIPAXKEHUH. AJredpa JEMOHCTPUPYET
3HAYEHUE MATEMAaTUKH KaK S3bIKa ISl TOCTPOCHHSI MAaTEMAaTUYECKUX MOJETEH,
OTKCaHMs MPOIIECCOB U SIBJICHUH peaibHOro Mupa. B 3amaun o0yuenus anredpe
BXOJST TakKe JajJbHEHIIee pa3BUTHE aAJTOPUTMHUYECKOTO  MBIIUICHUS,
HE00XOAMMOr0, B YaCTHOCTH, JIJIsl OCBOCHHS Kypca HH()OPMATUKHU, U OBIAJCHUE
HaBBIKAMU JICTYKTUBHBIX paccyxiaeHuid. [IpeoOpa3zoBanrie CUMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTUIO BOOOpPaKEHHs, CIHOCOOHOCTEM K MaTeMaTU4eCKOMY
TBOPYECTBY.

Conepxxanne  (QyHKUMOHAIbHO-TpaUUYECKOM JIMHUM  HAUEJIeHO Ha
MOJIydeHUE OOyYarolMMHCS 3HaHUU O (QYHKUMAX KAk  BaKHEUIIEH
MaTEMaTUYECKON MOJENN JUIsl OMHCAaHUSl U UCCIENIOBAaHUS Pa3HOOOPa3HBIX
IPOIIECCOB M SBJICHUH B mpupoie u obmectBe. M3ydeHue wmartepuaia
CIIOCOOCTBYET Pa3BUTHIO y OOYyYAIOIIUXCSl YMEHUS HCIOJIb30BaTh Pa3InYHBIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMaTUKU — CJIOBECHBIE, CUMBOJIMYECKUE,
rpaguueckue, BHOCUT BKJIaad B (OPMHUPOBAHHME MPEICTABICHUNA O POIHU
MaTEMaTUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax H3ydaercs Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIECAYIOUIME OCHOBHBIE Pa3/ielibl COAEPIKAHUS:
«HYucna U BBIYUCIHECHUS», «ANreOpandyeckue BBIPAXKEHUS», «YPaBHEHUA U
HEpaBeHCTBa», « DyHKIMMNY.

Ha wusyuenue ydeOHOro kypca «Anredpa» orBoautcs 306 dacos: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henemo),
B 9 xiacce — 102 gaca (3 yaca B HefieIni0).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IIEPEX0]] OT OJHON (HOpMBI 3amucu
npobeit k gapyroi. [loHsTHE panMOHATBLHOTO 4YHCIA, 3alHCh, CpPaBHEHHE,
YHOOPSAOYMBAHUE pAIMOHATBHBIX YHWCel. ApupMmeTHueckue ACHCTBHUS C
palMOHAJIbHBIMU 4YKCIIaMU. PelleHue 3amad U3 peasibHOM NPAKTUKU Ha 4YacTH,
Ha JPOOH.

Crenenb ¢ HaTypajbHBIM IMOKa3aTeJeM: OIpEIENIeHHE, MpeoOpa3oBaHue
BBIPDAKEHHII HAa OCHOBE OIPEAENICHHs, 3alHuch OoJbIIMX yucen. [IpoueHTsl,
3aMyuCch MPOLEHTOB B BUIE APOOM M ApoOH B BHJIE€ MPOLEHTOB. Tpyu OCHOBHBIE
3a71a4¥ HA MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEAJIbHOU IPAKTUKH.

[IpumeHeHne MNPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HAa MHOXHUTEIN
HaTypaJbHBIX YHCEIL.

PeanbHple 3aBHCMMOCTH, B TOM 4Hcle Tpsmas U oOpaTHas
IIPONIOPLIUOHAIIBHOCTH.

Aure0panvecKue BhIPAKCHUSA

IlepeMeHHBIE, 4YMCIIOBOE€ 3HAYEHHWE BBIPAXKEHUA C  IEPEMEHHOMU.
JlomycTuMbIe 3HAa4Y€HHsI NepeMeHHBbIX. [IpencraBieHue 3aBUCUMOCTH MEKIY
BeIMYMHAMU B Buze (opmyiibl. Beruncnenus no gopmynam. IlpeobpasoBanue
OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO pAaBHBIC BBIPAKEHUS, TpaBUia
npeoOpa3oBaHus CyMM U TPOUW3BEICHUN, TpaBWia PACKPHITHUS CKOOOK H
MIPUBEJEHUS TOJOOHBIX ClaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

Opnounenbl W MHorouwjleHel. (CrteneHb MHorouwieHa. CliokeHHE,
BBIUUTAHUE, YMHOXXEHUE MHOTOWICHOB. DOpMYyJIBI COKPAIIEHHOTO YMHOXKECHUS:
KBaJpaT CyMMbl M KBaapar paszHocTu. Popmyrna pa3sHOCTH KBAAPATOB.
Pa3noxeHne MHOTOUYJIEHOB HA MHOKHUTEINH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHMs YpPaBHEHWS,
PaBHOCUIIBHOCTh YPAaBHEHUU.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHMsI, PEUICHUE JMHEHHBIX ypaBHEHHU. (COCTaBJIEHUE YpPAaBHEHUU IIO
YCJOBHIO 3a7ja4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHHIA.

JluneitHoe ypaBHEHHE C JByMs TepeMeHHbIMH U ero rpadux. Cuctema
JIBYX JIMHEHWHBIX YypaBHEHMM C [JBYyMs IIepeMEHHbIMHU. Pelrenune cucrem



YpaBHEHHUH CIIOCOOOM MOACTaHOBKH. [Ipumepbl pelieHus TeKCTOBBIX 3ajad ¢
MOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUNHA

Koopaunara Touku Ha npsmoi. UucinoBble nmpoMexyTku. PaccrosHue
MEKly ABYMSI TOYKAMHU KOOPIUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOYKM Ha KOOpPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3alaHHBIX
dopmynamu. Urenue rpaukoB peanbHbIX 3aBUcUMOCTel. [loHsATHE (yHKIUU.
I'padpux dynkuuu. CpoiictBa (ynkiuit. Jlunedinas ¢dynkuus, €€ rpaduxk.
I'padux Qynkmum y = |[X|. ['padudeckoe pemieHne JMHEHHBIX YpaBHEHUH H
CUCTEM JINHEVHBIX YPAaBHCHUM.

8 KJIACC

Yuciia v BIYMCICHUSA

KBagpatueiii kopeHb u3 yucna. Ilonstue o0 HppanuoOHAIBHOM YHCIIE.
JlecaTnuHbIe IPUOTMKEHUS UppaMOHATBHBIX quced. CaoiicTBa
apu(MeTHYeCKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K MpeoOpa3zoBaHUIO
YU CJIOBBIX BBIPAKEHUU U BBIYUCIICHUAM. [IeHCTBUTEIBHBIE YHUCIIA.

Crenenp ¢ uenslM mnokasareneM H e€ cBoicTBa. CTaHAapTHas 3aIvch
qucia.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpazKeHHUs

KBampaTHbpiil TpEXuiieH, pa3JIOKEHWE KBAJPATHOIO TPEXUIEHA Ha
MHOKHTEJIH.

AnreOpandeckass apoOb. OCHOBHOE CBOMCTBO alredpanyeckou Iapoowu.
CrnoxeHue, BBIUMTAHHE, YMHOXKCEHHE, JeJeHHE alreOpandeckux JIpooOeit.
PanmonanbHble BbIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHEHUS Y HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (GopMmyna KOpHEW KBaJApPAaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
kBagpatHbIM. [Ipocreiimme npoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'padmyeckas uHTEpHpeTalds YpaBHEHUH C JBYMs TEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX yYpPaBHEHUW C ABYMsI NE€peMEHHBIMU. lIpumepsl pemienus
CHUCTEM HEJIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3a71a4 alredpandeckuM crocooom.

YucnoBble HEpaBeHCTBA M HUX CBoucTBa. HepaBeHCTBO ¢ omHOM
IepeMeHHON. PaBHOCWIBHOCTH HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOW. CUCTEMBI TMHEWHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM.



OyHKIMNPYHKIUHA

[Tonartue ¢ynkuuu. OOnacTh oOmpeAeNeHUs W MHOXKECTBO 3HAYCHHMA
¢ynxiuu. CiocoObl 3a1anus QyHKIUH.

I'paduk dynxun. Ytenue cBoitcTB GyHkimu no e€ rpaduxy. [Ipumeps
rpadukoB QyHKUINN, OTpaKaIOIIUX PEAIbHBIE MPOIIECCHI.

OyHKIMM, OMMCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MPOMOPIHMOHATbHbBIE
3aBHCHMOCTH, nX rpadukn. OyEkimm y = X2, y = x3, y = VX, y=|x].
['paduueckoe penieHre ypaBHEHHI U CUCTEM YPaBHEHUIA.

9 KJIACC

Yucia 1 BIYMCICHUS

PanuonanbHpie  4ymMcna, UPpPAUMOHAIBHBIE  YHUCIA, KOHEYHBIE U
OeCKOHEUYHbIE JAECITUYHBbIE ApoOU. MHOXKECTBO JI€HCTBUTENBHBIX YHCEl,
JNEUCTBUTENbHBIE YHUCIIA KaKk OECKOHEUYHbIE JecATUYHBbIe ApoOu. B3amMuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YHUCEN H
KOOPAUHATHOM IIPSAMOM.

CpaBHeHME JCHCTBUTENBHBIX 4YHCET, apudMETUYECKUe JCUCTBUS C
JNEUCTBUTEIbHBIMUA YU CIIAMU.

Pa3mepsl 0OBEKTOB OKpYyKaloLIEro MHUpa, JJIUTENBHOCTH IPOLIECCOB B
OKpY>KaroIlleM MUpE.

[Ipubnum>x€HHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOTMKEHUS.
Oxkpyrnenue yncen. [Ipukuaka u olleHKa pe3yJIbTaTOB BEIYHCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHME, CBOISIIMXCA K
KBaJgpaTHbIM. bukBanparHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUU
TPETHhEN U YETBEPTOM CTEIEHEN PA3I0KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-panmoHaAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByX
YPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU CTEIECHHU.
I'paduyeckas unTEpIIpeTallUsS CUCTEMBI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CrocoooM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.



I'paduueckass wHTEpHpeTanysi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMU.

OyHKIMNPYyHKUUHA

KBagparnunas ¢yukmnms, e€ rpaduk u cBoiictsa. [lapabona, koopauHATHI
BEPIIMHBI TapabOoJIbl, 0Cb CAMMETPHUH Mapa0OJIbI.

Ipadukn byskmumii: y = kx, y =kx + b, y = kix, y =x3,y =V, y = |x| , u
MX CBOMCTBA.

HucnoBble MOCHENOBATENBHOCTUUMC/IOBBIE MOC/JIEI0BATEIBHOCTH U
Nporpeccuu

[TonsiTHEe YKCTIOBOM MOCIENOBATENLHOCTU. 3a/laHUE MOCIEA0BATEILHOCTH
pEKyppeHTHOM GopMyIoit u Gopmynoi N-ro dieHa.

Apudmernueckas U reomeTpuueckas mnporpeccur. @opmMyibl N-Tro 4yjaeHa
apu(pMETUIECKON U TEOMETPUUECKOMN MPOTPEeCcCHii, CyMMbI MEPBBIX N UJICHOB.

N3o0pakeHne 4aeHOB apuUPMETHUECKON M TeOMETPUUECKOU MPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN U 3KCIIOHEHIUAJIBHBIN POCT.
CI10KHBIE TPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [IPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHMS MPOTpaMMbl y4eOHOTO Kypca
«Anredpa» XxapaKkTepu3yrTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IOPOSIBIECHUEM MHTEpPECa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaT€MaTUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHUSAM POCCUHUCKHX
MAaTEMATUKOB U POCCUHCKON MaT€MaTUYE€CKOW MIKOJIbI, K UCTIOJIb30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO O0S3aHHOCTEN TpaklaHWHA W peau3aiiu
€ro Ipas, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIHOHUPOBAHMS
pa3IMYHBIX  CTPYKTYp, SBJICHUH, MpoOLEayp TIpaKJaHCKOro oOOUIecTBa
(Hampumep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HaHUEM BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHIUIOB B JESITEIBHOCTU
YYEHOrO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha AaKTMBHOE YyYacTHE B PEUICHWU MPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HAINPABIEHHOCTH, OCO3HAHUEM BA)KHOCTHM MAaTEMATHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU JIJISl YCIEIIHOW MPOQPECCUOHATBHON
NEeSATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MIOCTPOEHUEM HHIMBUAYAJbHON TpaeKTOpUM oOOpa30BaHUA M KUZHEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY UM 3CTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEIICHUN, PacCyKICHUN, YMEHHUIO BUIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMeld B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeCcTaBlIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOIbI
U 0o0lIecTBa, MOHUMAHUEM MaTEMaTUYECKON HaykH Kak cepbl 4eaoBeueCcKOu
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJI PA3BUTHS LIUBUIIU3ALINH,
OBJQJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTypoW Kak



CPEICTBOM TIO3HAHWUS MHUpPA, OBJAJACHHEM MPOCTCUIIMMHU  HABBIKAMH
HCCIIEI0OBATEIIbCKOU IEATeTLHOCTH;

6) ¢pusuueckoe BocnuTanue, GopMHUpoBaHUEe KYJIbTYPHI 310POBbA H
IMOIUOHAIBLHOTO 0J1ATONOTYIHSI:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 3I0pOBOrOo oOpa3a JKW3HM (34OPOBOE THUTAHUE,
cOQTaHCHPOBAHHBIM PEKUM 3aHATUH M OT/AbIXa, pPETyisapHas Qundeckas
aKTHBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa PEPICKCHUU, NMPU3HAHHUEM CBOECTO
IpaBa Ha OIIMOKY M TAKOTO K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHCHTallMe Ha MPUMCHECHHE MATEMaTHYCCKUX 3HAHWUW IJIs pPelIeHUs
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPY KAIOIIEH Cpepl, INIAHUPOBAHUS TTOCTYITIKOB
U OLICHKU WX BO3MOXKHBIX TMOCJIEJACTBUM VISl OKPY’KAIOIIEH Cpe/ibl, OCO3HAHHUEM
TII00ATBPHOTO XapaKkTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) apmanTamusi K W3MEHSOIIMMCH YCJIOBHUSIM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH dYepe3 IMPaKTHYCCKYIO ACATEIbHOCTh, B TOM
qUCJIe YMEHHWE YYWUTBCS Y JAPYTHX JIOAcH, NpuoOperarb B COBMECTHOU
JeSATETLHOCTH HOBBIC 3HAHNS, HABBIKK M KOMIICTCHITMH U3 OTBITA APYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIMpOBaTh UIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBJICHUSX, B TOM
YUCJe paHee HEU3BECTHBIX, OCO3HABaTh JS(PHUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHTYyaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOUMINNA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAEMBbIC PEIICHHUS W ACHCTBUS, (DOPMYJIMPOBATh M OIICHUBATH PHCKU H

MOCJEACTBUSI, POPMUPOBATH OTIBIT.
METAINNPEAMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:

e BBISIBIISATH u XapaKkTePU30BaATh CYLIECTBECHHBIE NPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUM, OTHOIIICHUN MEXKIY MOHITUSMH,
dbopmMyIUpoBaThH ONpEACTICHUS MOHSITHH, YCTAHaBJIUBATh

CYIIIECTBCHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHHS JJII 0000IIEeHNUs
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;



e BOCIpPUHUMATH, (OPMYIHPOBATH W TPEOOPA3OBHIBATH CYXKICHUS:
YTBEPJIUTEIbHBIE U OTpPHUIATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIHUE,
YCJIOBHBIE;

e BBIIBIATH MAaTEMAaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBA3U U
nmpoTtuBopedrss B (aKkTaxX, MAaHHBIX, HAOMIOMCHUSX W YTBEPKIACHUSX,
npejiaraTb  KPUTEpUM Uil BBIABJICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEUHH;

e JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIHOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3OMpaTh 10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN (MIPsSMbIC U

OT  MPOTUBHOIO),  MPOBOJUTH  CAMOCTOATEIBHO  HECIIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX ¢bakToB, BBICTPAaUBaTh
apryMeHTaIHIO, OPUBOJUTH  MPUMEPHl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CrOCOO pelleHus y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HamMOOJee MOAXOAAINHNA C yIETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeJbCKue 1eiCTBUSA:

e WCIIOJIB30BaTh  BOMPOCHI KaK  HMCCJICNOBATCILCKHA  WHCTPYMEHT
MMOo3HaHUs, (GOPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIMINE TPOTUBOPEUHUE,
npoOJjieMy, CaMOCTOSATENIBHO YCTaHABIMBAaTh MCKOMOE M JIaHHOE,
dbopMuUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3UIIUIO, MHEHHUE;

e IIPOBOJUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOMKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIICOBAaHWE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTCH OOBEKTOB
MEXTy COOO0M;

e CaMOCTOATENIbHO  (opMynaupoBaTh OOOOIICHUS W  BBIBOABI 11O
pe3yibTaTaM MPOBEAEHHOTO HAOJIONEHUS, WCCIICIOBAHUS, OIICHUBATh
JI0OCTOBEPHOCTH TMOJYUYCHHBIX PE3YIbTAaTOB, BBIBOJIOB U 0000IICHNUI;

e TIPOTHO3WPOBATH BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BHIIBUTATH
IPEATIOJIONKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

e BBIBIATH HEJIOCTATOYHOCTh W HM30BITOYHOCTH MH(MOPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHMS 3a]1a4H,

e BBIOMpATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPHPETHPOBATH
MH(pOPMAITHIO PA3IMYHBIX BUJOB U (POPM IIPECTABIICHHS;



e BbIOMpaTh (OpMy MpeAcTaBieHUS HHPOPMALMM U WIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukoil U ux
KOMOHMHAIIUSIMU,

e OIICHMBATH HAJIEKHOCTh MH(MOPMAIIMU MO KPUTEPUSIM, MPEITIOKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaJdbHbIe yueOHbIe 1eiiCTBUA:

e BOCHpPUHUMATh U (HOPMYJIUPOBATh CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMU M TEJISIMH OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHUS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOAY peIIeHHs 3aJa4id, KOMMEHTUPOBATh MOTYyYEHHBIN
pe3yibTarT;

e B X0Ji¢ 00CYyXJEHHUs 3a7aBaThb BONPOCHl IO CYLIECTBY OOCYXIAaeMOM
TEMBI, IPOOJIEMBI, peIIaeMOoi 3a/1auM, BbICKa3bIBaTh UJECH, HallCJICHHbIE
Ha TIOMCK PEUICHHsI, COMOCTABIATH CBOM CYXKICHHS C CYXICHUSIMU
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYyXUBAaTh pa3IMdU€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (PopMylMpoBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

e TIPEICTABIATH  pPE3yJbTaThl  pEUICHHs]  3aJadyd, HKCIEPUMEHTA,
UCCIIEIOBAHMs, TPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHSI C Y4Y4€TOM 3a/Jad [MPEe3CHTAlMM M OCOOEHHOCTEH
ayJIuTOPHH;

e IIOHMMAaTh U  HCIOJIb30BATh  MPEUMYIIECTBA  KOMaHAHOM U
MHAMBUIyaJIbHOM PaOOThl MPH pPELIEHUH Y4eOHBIX MaTeMaTHUECKHUX
3azay;

e IpUHMMATh  LEIb  COBMECTHOM  JI€ATEIbHOCTH,  IUIAaHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CYX AaTh MPOIECC U PE3ybTaT paboThl, 00001AaTh
MHEHHS HECKOJILKUX JTIOJICH;

e Yy4YacTBOBaThb B TIPYNINOBBIX (opmax padoTel (0OCykaeHus, OOMeH
MHEHUSIMH, MO3TOBBIC INTYPMbI M JIPYTHE), BBITIOJHSATH CBOKO 4YacTh
paboThl UM KOOPAMHHMPOBATH CBOU JCHCTBHUS C JPYTUMH UJI€HAMU
KOMaH/Ibl, OIICHUBAaTh Kaue€CTBO CBOEro BKJaJa B OOLIUI MPOIYKT MO
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranuzamnus:

e CAaMOCTOSITENIbHO COCTaBISATH IUJIAH, AITOPUTM pEHIeHHs 3aaauu (WiIu

€ro 4YacTh), BBIOMpATh CMOCOO peHieHUs ¢ YYETOM HMEIOIIUXCS



pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, IMOLHOHAJIBHbBIN MHTEJIEKT:

e BIAJIETh CHOCOOAMM CAaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yJIbTara peleHnsl MaTEMaTUIECKOM 3a/1auu;

e IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a/lauyd, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIICHMBAaTh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IIOCTABICHHOU
HeIM W YCJIOBHSM, OOBSICHATh NPHUYMHBI JIOCTHKEHUS  WIH
HEJAOCTM)KCHHUS  IIeNIM, HAaXOJUTh  OMIMOKY, /JaBaThb  OLICHKY
OpUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kJjacce oOyd4arolUiCs MOMYYHUT CIEAYIOIIUE
MPEMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrlinonHsaTh, coyeTass yCTHbIE M MUChMEHHBIE NMPUEMBI, apupMeTUIECKHE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3HaUY€HUS YKMCIIOBBIX BBIPAKCHUHN, MPUMEHSATh PAa3HOOOpa3HbIC
CrocoObl M TPUEMBI  BBIUUCICHHUS 3HAYEHUW JIPOOHBIX  BBIPAYKECHU,
coJiepKaimx 0ObIKHOBEHHBIE U JICCITUYHbBIE APOOH.

[TepexoauTs OT OJTHOM (HOPMBI 3aITUCH YUCEN K IPYTroi (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO APOOH).

CpaBHUBATh U YNOPAI0YMBATH PAIIMOHAJIBHBIC YHCTIA.

OKpyrisTh yucia.

BpINOMHAT TPUKHUIKY UM OLIEHKY pe3yJbTaTa BBIYHMCICHUH, OLIEHKY
3HAYEHHWI YMCIIOBBIX BBIPAKEHUU. BBIOTHATH NEHUCTBUS CO CTEMNEHSMH C
HaTypaJlbHBIMU MOKA3aTEISIMHU.

[IpuMeHsATh NOpU3HAKKM  JEJIUMOCTH, PpPa3l0KEHUE Ha MHOXKUTEIH
HaTypaJlbHbIX YHCEIL.

Pemats npakTUKO-OpHUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl peIIeHUs] 3aJad C y4ETOM OTPaHUYCHUM, CBS3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AsredpanvecKue BbIPAKEHUSA



Hcnonp3oBath  anreOpanveckyrd  TEPMHHOJOTHIO M CHMBOJHKY,
MIPUMEHSATH €€ B MPOLIECCE OCBOEHUS yUeOHOTI0 MaTepuaa.

HaxoauThs 3HaueHMs OyKBEHHBIX BBIPAKEHUI NpU 3aJaHHBIX 3HAYEHUSIX
[IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHMs  LEJOTO  BBIPAKEHHUS B  MHOTOWICH
MIPUBEJEHUEM NTOJTIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOXKEHHE OJHOWICHA HAa MHOIOYIEH W MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3yIOKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C IOMOLIBIO
BBIHECEHHMSI 32 CKOOKM OOINEro MHOXHTENs, TPYNIUPOBKUA CIAraeMbIX,
NpUMEHEHUs HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh TpeoOpa3oBaHUs MHOTOWIEHOB JUISI PELIEHUS pa3iMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJbHBIMU MOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pewars MHENHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, IIPUMEHsI IIpaBUIIa
nepexona OT HCXOAHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. IlpoBepsrs,
ABJISIETCA JIA YUCIIO KOPHEM YPaBHEHHUS.

[IpumeHnaTh rpaduueckue METOAbI P PELICHUH JIUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[TonGupaty mpuMmepsl Mmap 4YUCEN, SBISIIOIIMXCS PEIIEHUEM JMHEHHOro
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM MJIOCKOCTU TpaduK JUHEHHOrO ypaBHEHUS C
IBYMSI MEPEMEHHBIMH, MOJb3YSACh T'paUKOM, MPUBOJUTH IMPUMEPHI PELICHUS
YpaBHEHHUS.

Pemars cuctemsl ABYX JIMHEHMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU, B
TOM 4Huciie TpadUyecKH.

CocraBisaTe M pemarh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUM [0 YCJIOBHUIO 33Jla4yd, HHTEPIPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H I10JIy4YEHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkarh Ha KOOPJAMHATHOM TMPSMOM TOUKH, COOTBETCTBYIOIIWE
3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YMCIIOBBIC
MIPOMEXKYTKH Ha alIreOpanvdeckoM si3bIKe.

OTMeuaTp B  KOOPAMHATHOM IIOCKOCTM TOYKH MO  3aJaHHBIM
KOOpJIMHATaM, CTPOWUTHh Trpaduku IJHUHEWHbIX GyHKIUNA. CTtpouTh Tpadux

byHkuuu y = [x|.



OnuceiBaTh € TOMOIIBbIO (YHKUUN H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuth 3HaueHre PyHKIUHU 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnoco0 MpeacTaBiICHHs U aHaIM3a HHPOpMAIIHIH,
U3BIIEKATh W HMHTEPIPETUPOBATh HWHGPOPMAIMI0O U3 TPadUKOB pealbHBIX
IIPOLIECCOB U 3aBUCHUMOCTE.

K konmy ob0yuenuss B 8 kiacce oOywaromuics MOJYyYUT CIETYIOLIUE
IPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BbIYMCTICHUS

Hcrnonb30BaTh HaYaJbHbIE IPEICTABICHNUS O MHOKECTBE I€MCTBUTEIBHBIX
qyucesl I CPaBHEHUs, OKpPYIJIEHUS M  BBIYMCIEHUH, M300pakaTh
JEHUCTBUTEIIBHBIEC YMCIa TOYKAMH Ha KOOPAUHATHON IIPSIMOIA.

[IpuMeHATh MOHATHE ApUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI TP HEOOXOJUMOCTH KaIbKYJSTOP, BHIIOIHIThH
npeoOpa3oBaHUs BBIPAXKEHUH, COAEpPKAIIUX KBAIAPATHBIE KOPHH, HCIOJb3YS
CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucy OOJIBIINX U MAJIBIX YMCEI C TOMOUIBbIO JECITUUHBIX
npoOeii u creneneit yucna 10.

AJuire0panvecKue BhIPaKEeHUA

[IpuMEHATH MOHATHME CTENEHU C LENbIM II0Ka3aTelIeM, BBIIIOJIHATh
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM TTOKa3aTeJIeM.

BbINOMHATE TOXAECTBEHHbIE TPe0Opa30BaHMsl pAllMOHAIBHBIX BhIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alredpandyecKuMu Jpo0siMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensTh nMpeoOpa3zoBaHUs BHIPAKEHUH JJIs pELIeHUs pa3InYHbIX 3aja4
U3 MaTEMATHKH, CMEXHBIX PEIMETOB, U3 PEATIbHON ITPAKTHUKH.

YpaBHeHMs U HEPABEHCTBA

Pewate nuHeliHbIE, KBapaTHbIC YPABHEHUS U pallMOHAIbHBIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYyX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTe MpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHU,
B TOM YHCJI€ C IPUMEHEHUEM TpaduyecKuX MpeacTaBiIeHUI (yCTaHaBIMBATh,
UMEET JIM YpAaBHEHWE WJIM CUCTEMAa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

[TepexoauTs OT ciioBecHOW (POPMYIHUPOBKHU 3adauu K €€ anre0pandecKkon
MOJEJIA C TIOMOIIBI0 COCTAaBJIECHUS YPAaBHEHHS WJIM CHCTEMBI YPAaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud TOJYyYEHHBIN
pe3yJIbTar.



[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OILICHKU,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW W UX CUCTEMBbI, JaBaTh
rpadMyYecKyr0 WLIIOCTPAIIMI0O MHOXECTBA pPEIICHUNA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToruMaTh 1 UCTIOIL30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U SI3BIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAUCHHMS), ONPENCIATh 3HAaUCHUE (PYHKIUMU MO 3HAYCHHIO
apryMeHTa, OIpeJesaTh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

Crtpouts rpaduKu 3MeMEHTAPHBIX PYHKINUN BUA:

y = kix, y = X2,y = X3,y = |X|, ¥ = VX, OIHCHIBATH CBOICTBA YHCIOBON
byHKIMH 110 €€ TpaduKy.

K koniy oOyueHuss B 9 kJjacce oOyd4aroIIUICS TMOJYYHUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BBIYUCJICHUSA

CpaBHUBATH U YIOPSAI0YMBATH PALIMOHAJIBHBIC U UPPAllMOHATIBLHBIE YHCIIA.

Breimonuare apudmeruueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCJIAMU,
coyeTass YCTHbIE M TIMCbMEHHBIE TIPUEMBI, BBIMOJHATH BBIUMCICHUS C
UppallMOHAIBHBIMUA YHCJIaMU.

Haxonute 3HaueHHWs CTENEHEW C MLEIbIMU IOKAa3aTeIMU W KOPHEM,
BBIYUCIISTh 3HAYEHUS YHUCIIOBBIX BBIPAKCHUIA.

OKpyrisTh JACHUCTBUTENIbHBIC YHUCJA, BBIMOJHATH MPUKUIKY pe3ysibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeiiHbIe U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOSIIUECS K
HUM, POCTENIIIE TPOOHO-pAllMOHANIbHBIC YPABHEHHS.

Pemath cucteMbl ABYX JIMHEHHBIX YpPaBHEHUH C JABYMs MEPEMEHHBIMU U
CHUCTEMBI JBYX YpaBHEHHH, B KOTOPHIX OJHO YpPaBHEHUE HE ABJISETCS
JINHEHNHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckuM CHocoOOM C TOMOIIbIO
COCTAaBJICHUSI ypaBHEHUS WM CHCTEMbl JABYX YpPaBHEHUH C JByMS
MepEMEHHBIMU.

[IpoBoauThe mpOCTENIINE UCCIIENOBAHNSI YPABHEHUN U CUCTEM YPAaBHEHHU,
B TOM YHCJIe ¢ NMPUMEHEHHWEeM rpaduuecKux MpeacTaBieHUi (ycTaHABIWBATh,
MMEET JIM YpaBHEHUE WJIA CHUCTEMA YPABHECHUN PEUICHUS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

Pemrares nuHeitHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pa)kaTh
pellleHrue HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alIUCHIBATh PEIIEHUE C TTOMOIIBIO
CHMBOJIOB.



Pemate cucTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPATHOEC HEPABCHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YWCJIIOBOM TMPAMOM, 3alUCHIBaTh PEIICHUE C IOMOIIbIO
CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PELICHUU PA3JIAYHBIX 3a7a4.

DOyHKIUU

Pacmo3naBaTe QyHKIIMU W3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMaTHUECKH

pacIioyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBucEMOCTH OT
3HaYeHUI K0d()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U N300pakaTh CXEMAaTUYECKH rpauKu KBaJAPaTUUHBIX (DYHKIIHIA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUHN MO UX Ipadukam.

Pacnio3naBaTh KBagpaTWyHyl0 (YHKIHIO 10 (QopMmyJie, NPUBOAUTH
OpUMEpPHI KBaIpaTUUHBIX (PYHKIUH U3 pealbHON )KU3HU, (PU3UKU, TEOMETPUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacno3naBaTh apu(MeTHUYECKYI0 M TE€OMETPUYECKYIO MPOTrPECCUU IpHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONMHATE BBIUKCIEHHMS C MCIOJNB30BAaHMEM (QOpMyJ N-ro 4jieHa
apu(pMeTUYECKON U FreOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxkarh 4WiE€Hbl MOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPIMHATHOM
MIJIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YUCJIOBBIMU MOCIEA0BATEIBHOCTIMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCMIOJIb30BAHUEM KaJbKYJSATOPA,
IU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue KosaunuyectBo yacos
Ne JIeKT
. pa3ie/ioB H TeM Beero KonTpoJbHbie IIpakTnyeckue obpasc
NPorpamMmabl padoThI padoTsbI
Yucna u
BBIYHCIICHUS. bubnu
25 1
PanuonanesHbie https://r
yucna
Anrebpanueckue 97 1 bubnu
BBIPAKECHUS https://r
YpaBHeHUs U 20 1 bubmun
HEPABEHCTBA https://
Koopaunats! u 24 1 bubnu
rpaduku. OyHKIHNA https://r
[ToBTOpEHME U 5 1 bubmun
000011IEHNE https://r
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0

I[TPOTPAMME


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne
n/n

10

OBILIEE KOJIMYECTBO

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

Yucna u
BBEIYHCIICHUS.

KBanparnbie kopHU

Uuncna n
BBIYMCIICHUS.
CreneHsp ¢ 1EIbIM
MOKa3aTejIeM

AnrebOpanueckue
BBIPKCHUS.
KBangpaTubiit
TPEXUIICH

AnrebOpanueckue
BEIPKCHHUS.
Anrebpanyeckas
JIpo0b

YpaBHeHus u
HEPaBEHCTBA.
KBaapartHbie
YpaBHEHHUS

VYpaBHeHus u
HEpaBEHCTBA.
Cucremsl
ypaBHEHUU

YpaBHeHUA U
HEPaBEHCTBA.
Hepasencrtpa

DyHKIHH.

OCHOBHBIE TTOHATHUSA

DyHKINH.

Yucnosble GyHKIIUN

[ToBTOpEHME M
000011IEHNE

KoaudecTBO 4acoB

Bcero

15

15

15

13

12

102

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

JIeKT
00pa3c

bubnu
https://r

bubnu
https://r

buomm
https://r

buomm
https://r

buomm
https://r

Bbubau
https://r

Bbubau
https://r

Bbubau
https://r

bubmm
https://r

bubmm
https://r


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

YACOB I10
I[TPOTPAMME



9 KITIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NPorpamMmbl

Yuciia 1 BBIYUCIICHUS.
JleiicTBUTEIbHBIC YKCTIA

YpaBHeHus u
HEpaBEHCTBA. Y paBHCHHS
C OJIHOM MIEPEMEHHOM

YpaBHeHus U
HepaBeHCTBa. CUCTEMBI
YpaBHEHUI

YpaBHeHus U
HEPaBEHCTBA.
Hepagencrtpa

OyHKIMU

YucioBble
OCIEN0BATEILHOCTH

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoauuecTBO 9acoB

Bcero

14

14

16

16

15

18

102

KonTpoabubie
padoThI

IIpakTnyeckue
padoThbI

el
o0p:

buo;
https

buo;
https

buo;
https

buo.
https

buo.
https
buo.
https

buo:
https


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




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC

Ne
n/
n

10

Tema ypoka

ITonsATHE paMOHAIBHOTO
qucia

Apudmerndeckue
JIEUCTBUS C
paloHaIbHBIMU YHCIIAMU

Apudmerndeckue
JICACTBUA C
paIMoHaIbHBIMU YHCIIAMU

Apudmernaeckue
JEUCTBHS C
panoHaIbHBIMU YU CIAMU

Apudmerndeckue
TIEUCTBUS C
paIMoHaIbHBIMU YHCIIAMU

Apudmernueckue
JENCTBHS C
paloHaIbHBIMU YHCIIAMU

CpaBHenue,
yIOpsI0YMBaHNE
panMoHAIBHBIX YHCET

CpaBHenue,
YIIOpSAOYUBAHUE
panoHaIbHBIX YHCET
CpaBHeHue,
YIIOpSAOYUBAHUE
palrOHAJIBHBIX YHUCCII

Crenens ¢ HaTypaJIbHBIM
II0Ka3aTesleM

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3ydeHmusl


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

11

12

13

14

15

16

17

18

19

20

21

22

CreneHb ¢ HATypaIbHBIM
MoKa3aresieM

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

CreneHnsp ¢ HaTypaJIbHBIM
HOKa3aTeneM

CreneHs ¢ HATYpaJIbHBIM
MoKa3aresieM

Pemnrenne ocHOBHBIX 3a1a4
Ha JpoOu, TIPOIICHTHI U3
peanbHON NPAKTUKH

Pemienve OCHOBHBIX 3aj1a4
Ha JpoOH, IPOIEHTHI U3
peabHOM MPAKTUKU

Pemennie ocHOBHBIX 3a1a4
Ha JIpoOU, IPOLIEHTHI U3
peanbHON NPAKTUKH

Pemnrenrie ocHOBHBIX 3a1a4
Ha Jpo0u, MPOIEHTHI U3
peanbHON NPAKTUKH

HpI/I3HaKI/I JACIINMOCTH,
Pa3JI0KCHUSA Ha
MHOXHUTCJIN HAaTypaJIbHbBIX
YHUCCJI

HpI/I3HaKI/I JACIINMOCTH,
Pa3JI0KCHUS Ha
MHOKUTCIJIIN HATYPaJIbHBIX
YUCCII

PeannHEIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIIMOHATBLHOCTH

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpatHas
IIPONOPLIMOHAIBHOCTH


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

23

24

25

26

27
28

29

30

31

32

33

PeanbHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBLHOCTH

PeasibHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IIPONOPLIMOHAIIBHOCTH

KonrponsHas pabora no
teme "PannoHannHbIE
gucna"

BbykBeHHble BBIpaXKEHUS

DopmyJibl
DopMyisl

IIepemeHnHsIe.
JonycTuMble 3HaUEHUS
IIEPEMEHHBIX

[IpeobpaszoBanue
OYKBEHHBIX BBIPAKCHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TIOJJOOHBIX
CllaraeMbIX

[Ipeobpa3zoBanue
OYKBEHHBIX BBIPAXKCHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TIOJJOOHBIX
clJlIaracMbIX

[TpeobpazoBanue
OYKBEHHBIX BBIPAKEHUH,
PacKpbITHE CKOOOK U
MIpUBEICHUE TTOI0OHBIX
cllaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIPa’KEHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE TTOI0OHBIX
cllaraeMbIX


https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

34

35

36

37

38

39

40

41

42

43

44

45

CBoiicTBa CTEIEHHU C
HaTypaJbHbIM
IoKa3aTejieEM

CBoiicTBa CTENEHHU C
HaTypaJbHBIM
IoKa3aTejieEM
CBoiicTBa CTENEHU C

HaTypalbHBIM
MoKa3aresieM

MHuoro4ieHsl

MHuoro4ieHsl

CnoxeHue, BEIYUTAHUE,
YMHOKEHUE MHOTOWICHOB

Clio)xeHHe, BRIUUTAHUE,
YMHOXKE€HHE MHOTOYJICHOB

CnoxeHune, BEIYUTAHUE,
YMHOKEHUE MHOTOWICHOB

CnoxeHune, BEIYUTAHUE,
YMHOXKE€HHE MHOTOYJICHOB

@opMyIIbI COKpALIEHHOTO
YMHOXKCHHA

@opMyIbl COKpALIEHHOTO
YMHOKEHHUS

@opMyIIbl COKpALIEHHOTO
YMHOKEHHUS


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12

46

47

48

49

50

51

52

53

54

55

56

DopMyJIbl COKPAILIEHHOTO
YMHO>KEHUS

@opMyIIbl COKpALIEHHOTO
YMHOXEHUs

Pazioxenne MHOTO4JIEHOB
Ha MHO>XUTCIIN

Paznoxenne MHOTOUJICHOB
Ha MHOXXHTCIIN

Paznoxxenre MHOTOYJICHOB
Ha MHOXXUTCIIN

Paznoxenne MHOTO4JIEHOB
HAa MHO>XXUTCIIN

KonTponbnas pabota mo
Teme "AnreOpanveckue
BbIpakeHus "

YpaBHeHMe, IpaBuIa
npeoOpa3oBaHUs
ypaBHECHHS,
PaBHOCHIIBHOCTh
YpaBHEHUI

JInneniHOE ypaBHEHHE C
OJIHOM IIEPEMEHHO,
peLIeHNE JIMHENHBIX
ypaBHEHUH

JInnentHOE ypaBHEHHE C
OJIHOM IIEPEMEHHO,
peLIeHNE JIMHENHBIX
ypaBHEHUU

JInneliHOE ypaBHEHHE C
OJIHOM IIEPEMEHHO,
peLIeHNE JIMHENHBIX
ypaBHEHUU


https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

57

58

59

60

61

62

63

64

65

66

67

68

69

Pemrenue 3agau ¢
MTOMOIIIbIO YPaBHEHUI

Pemenue 3agau c
MOMOIIBIO YPaBHEHUI

Pewmenne 3amau ¢
IIOMOILBIO YPaBHEHUN

Pemrenue 3agau ¢
IIOMOILIbIKO YPaBHEHUN

JIuneiiHoe ypaBHEHUE C
IBYMsI IEPEMEHHBIMU U
ero rpaduk

JIuneiiHOE ypaBHEHUE C
JBYMsI IIEPEMEHHBIMU U
ero rpauk

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C JIBYMsI
MIEPEMEHHBIMH

Cucrema IByX TUHEHHBIX
ypaBHEHUH C IByMs
MepeMEeHHBIMHU

Cucrema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU

Cuctema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU

Pemrenue cucrem
YpaBHEHUI

Pemmenue cucreMm
YpaBHEHUI

Pemtenue cucrem
ypaBHEHUU


https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6

70

71

72

73

74

75

76

7

78

79

80

81

82

83

Pemenue cucrem
ypaBHEHUH

Pemenue cucrem
YpaBHEHUI
KonrtponsHas pabora no
teme "JIuHelHbIe
ypaBHeHUA"

Koopaunara Touku Ha
NpAMOit

YucnoBble IPOMEKYTKH

YucoBble TPOMEKYTKH

Paccrosinue mexnay nBymst
TOYKaMH KOOPAHMHATHOM
MpAMOit

Paccrosiane Mexny aByMs
TOYKaMH KOOPAUHATHOU
IpsAMON

HpﬂMoyr OJIbHas1 CUCTCMa
KOOpAUHAT Ha IIJIOCKOCTU

[IpssMmoyronbHas cucrema
KOOPJAMHAT HA IJIOCKOCTH

[Ipumeps! rpaduxos,
3aJlaHHBIX (opMyJIaMu

ITpumeps! rpaukos,
3aJJaHHbIX (opMyIaMu

[Ipumeps! rpadukos,
3aJlaHHBIX hopMyTIaMu

Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEMN


https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24

84

85

86

87

88

89

90

91

92

93

94

95

96

97

Urenue rpaduxon
peaNbHbIX 3aBUCUMOCTEMN

[Tonarue GpyHKIUU

I'padux pyHkumu

CaoiicTBa GyHKIMH

CaoiicTBa GyHKIUI

JIuneiinast pyHKIUSA

JIuneiinast pyHKIUSA

[TocTpoenue rpaduka
TUHEHON QyHKIUN

IToctpoenue rpaduka
JTUHENHON QyHKIUN

I'paduk pynkmmu y =[X|

I'paduk pynkmmu y =[X|

KonrtponbHas pabora no
teMe "KoopnuHatel u
rpaduxu. Oynxnun" /
Bceepoccutickas
IpoBepoyHas pabora

HTorosasi KOHTpOJIbHAS
pabota / Beepoccuiickas
poBepoYHas padboTa

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
7 knacca, 00001IeHnE
3HAaHUU


https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c

98

99

100

101

102

[ToBTOpEHNE OCHOBHBIX
MOHSATUI U METOJIOB Kypca
7 xi1acca, 0000IIeHHE
3HaHHUHI

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB Kypca
7 xi1acca, 0000IIeHHE
3HAHUU

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB Kypca
7 xi1acca, 0000IIeHE
3HAHHUH

IToBTOpPEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
7 xi1acca, 0000IIeHHE
3HaHUI

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
7 xi1acca, 0000IIeHHE
3HaHUUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102


https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne

10

11

Tema ypoka

KBagpartHslii KOpeHb U3
qucia

[Tonsatue 00
HPPAIMOHATILHOM YHUCIIC

HecsTuunslie
NPUOIMKECHUS
MppaIMOHAIEHBIX YUCET

JlecaTuuHbIe
MPUOJTKESHUS
HppalMOHAIIbHBIX YUCEN

JlericTBUTENIbHBIC YUCIIA

CpaBHeHue
JNEHUCTBUTENBHBIX YHCET

CpaBHeHne
HeﬁCTBHTCHBHBIX quCceil

Apudpmernueckuii
KBaJpaTHBI KOPEHb

VYpaBHeHue BUa X* = a

CBoiicTBa
apudmeTuyecKux
KBaJIpaTHBIX KOpHEH

CBoiicTBa
apudmeTuyecKux
KBaJIpaTHBIX KOpHEH

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3y4YeHUS


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

12

13

14

15

16

17

18

19

20

21

[IpeobpazoBanue
YHCIIOBBIX BBIPAKEHHIH,
COJePIKALITIX
KBaJ[paTHbIC KOPHU

[TpeobpaszoBanue
YHUCJIOBBIX BBIPAXKEHUH,
COJIepIKaIINX
KBaJIpaTHbIE KOPHU

[TpeobpaszoBanue
YHUCJIOBBIX BBIPAXKEHUH,
CoJIeprKaIInX
KBaJIpaTHbIE KOPHU

[IpeobpaszoBanue
YHCJIOBBIX BBIPAKEHHIHA,
COoZepIKALIIX
KBaJIpaTHBIC KOPHU

CreneHn ¢ LEIBIM
[OKa3aTelieM

CrannapTHas 3anuch
yucia. PazMmepsl
00BEKTOB
OKpYyKaromiero Mupa (0T
AJIIEMEHTAPHBIX YaCTHII
710 KOCMUYIECKHUX
00BEKTOB),
JUTATEITHHOCTh
IIPOLIECCOB B
OKpYKaroIIeM MUpe

CBOICTBa CTEIIEHU C
IOCJIBIM ITOKa3aTCIICM

CBOJiCTBA CTEIEHHU C
LIEABIM [TOKA3aTeIeM

CBolicTBA CTEIIEHU C
LETBIM IOKa3aTeIeEM

CBOICTBa CTEIICHU C
OCJIBIM ITOKa3aTCICM


https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

22

23

24

25

26

27

28

29

30

31

32

33

CBoiicTBa CTENEHHU C
LIEBIM [TOKA3aTeNeEM

KBanpatublii TpéxwieH

KBagpartuslii TpEXuieH

Paznoxenue
KBaJPaTHOTO TPEXUJICHA
Ha MHOUATEIIH

Pasznoxenue
KBaJPaTHOI'0 TpEXUJICHA
Ha MHOXUTENN

KonTponbnas pabota
o temam "KBajapatHbie
kopHH. CTeneHu.
KBanpatubiii TpexwieH"

Anrebpandeckas 1po0b

JonycTuMble 3HaUEHUS
MepPEMEHHBIX,
BXOJISIIIUX B
anreOpanyeckue
BBIpKEHUS

JonycTuMble 3HaUEHUSA
MEepEMEHHBIX,
BXO/JISAIINX B
anredpandeckue
BBIPKEHUS

OCHOBHOE CBOWCTBO
anredpanveckoi qpoou

Coxkpaienue apooei

Coxkparuenue npooeit


https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

34

35

36

37

38

39

40

41

42

Cokpaienue apooei

CroxeHue, BBIYATAHHE,
YMHOXXEHUE U JICTICHUE
anredpanvecKux
npobeit

CroxeHue, BBIYATAHHE,
YMHOXCHHUE U JICIICHUE
anredpanvecKux
npobeit

CroxeHue, BBIYUTAHKE,
YMHOXKEHUE U JCTICHHUE
anre0panvecKux
npobei

CroxeHue, BBIYUTAHKE,
YMHOXKEHUE U JCTICHHUE
anreOpanvecKux
npoOeit

[IpeoOpa3zoBanue
BBIPAKECHMIA,
CoJIepKaIINX
anreOpandeckue Apoou

[IpeoOpa3zoBanue
BBIPAKECHMI,

coiep KaIx
anredpanveckue 1poou

ITpeoOpa3oBanue
BBIPAKCHMUI,
COJIepKALINX
anredbpanveckue 1poou

KonTponbhas padbora
10 TeMe
" Anrebpanueckas


https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36

43

44

45

46

47

48

49

50

51

52

53

IpoOp"

KBanpatHoe ypaBHeHue

HenonHoe kBanparHoe
ypaBHEHHE

HenosHoe kBanpatHoe
ypaBHEHUE

dopMyna KOpHEH
KBaJIpaTHOI'O
yYpaBHEHUs
dopMyna KOpHEH
KBaJIpaTHOI'O
YpaBHEHHUS
dopmyiia KOpHEN
KBaJIpaTHOI'O
YpaBHEHHUS

Teopema Buera

Teopema Buera

Pemenne ypaBHenui,
CBOZSAIINXCS K
KBaJIpaTHbIM

Pewrenne ypaBHeHuUi,
CBOSAIINXCS K
KBaJPATHBIM

[Ipocreiimme qpobHO-
pauroHaIbHbIE
ypaBHEHHUS


https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

54

55

56

57

58

59

60

61

62

[Ipocreiimme npoGHO-
palOHAIbHbBIC
ypaBHEHUS

Pemrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJPaTHBIX YPAaBHCHUU

Pemenne TekCTOBBIX
3a/1a4 ¢ IOMOLIbIO
KBaJPaTHBIX YPAaBHEHUU

KonTponbHas padota
o teme "KBanpaTHbie
ypaBHeHuUs"

JIuneliHOE ypaBHEHHE C
JBYMsI IEPEMEHHBIMU,
ero rpauk, IpuMepsbl
peuieHusl ypaBHEHUN B
LEJIBIX YUCIIaX

JIuneliHOE ypaBHEHHE C
ABYMSA ICPEMCHHBIMH,
ero rpauk, IpuMepsl
pelieHus ypaBHEHUN B
LEJIBIX YUCIIax

JInneniHOE ypaBHEHHE C
JABYMs [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
pelIeHusl ypaBHEHUN B
LEJIBIX YUCIIAX

Pemenne cucreM aByx
JIMHEWHBIX YPaBHEHUN C
JBYMsI [IEPEMEHHBIMU

Pemenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMHU


https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

63

64

65

66

67

68

69

70

71

Pewmenne cucrem aByx
JIMHEHHBIX YPABHEHUH C
IBYMsI IEpEMEHHBIMU

[Ipumepsl perieHus
CHUCTEM HEJMHEWHBIX
YPaBHEHUH C JBYMsI
[IEPEMEHHBIMU

[Tpumepsl pemeHus
CUCTEM HEIMHEHNHBIX
YpPaBHEHUH C JBYMsI
MepeMEHHBIMU

I'paduueckas
MHTEpIpeTanus
YpaBHEHHSI C IBYMSI
NIEpEMEHHBIMH U
CHCTEM JINHEHHBIX
YpaBHEHUH C IByMs
HepeMEHHBIMH

I'paduueckas
MHTEpIpeTanus
YpPaBHEHHUSI C IByMsI
NepEeMEHHBIMH U
CHCTEM JIMHEHHBIX
YpaBHEHUH C IByMs
MIepEMEHHBIMH

Pemrenne TeKCTOBBIX
3a/1a4 ¢ IOMOUIBIO
CUCTEM YpaBHEHUI

Pemienue TeEKCTOBBIX
3a7a4 C IIOMOII[LIO
CUCTEM ypaBHEHHI

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM YpaBHEHUI

HucnoBbie HEpABEHCTBA
U UX CBOICTBA


https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

72

73

74

75

76

7

78

79

80

81

HucnoBble HEPABEHCTBA
U UX CBOMWCTBA

HepasenctBo ¢ ogHoM
MEPEMEHHOM

JIuHeiiHbIe HEpaBEHCTBA
C OJIHOM EPEMEHHON U
UX pEIICHUE

JInHeliHbIC HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pEIICHNE

JInHeliHbIe HEpABEHCTBA
C OJJTHOW MEPEMEHHOU U
UX peLlICHUE

Cucrembl TMHEHHBIX
HEPaBEHCTB C OAHOU
MEPEMEHHOMN U UX
peuieHue

CucreMbl TUHEHHBIX
HEPaBEHCTB C OJIHOM
MEPEMEHHOMN U UX
pelieHue

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOMN U UX
peuieHue

N300pakeHue peneHus
JINHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YMCIIOBOM
psAMOI

N300pakeHue peneHus
JIMHEWHOT' O
HEPaBEHCTBA U UX
CUCTEM Ha YHCIIOBOM
psAMOI


https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

82

83

84

85

86

87

88

89

90

91

92

93

KonTponbnas pabora
0 TeMaM
"HepaBeHcTBa.
Cucrtembl ypaBHeHU "

[Tonarue GpyHKIMU

OO6nacTh onpenencHus
U MHOYXECTBO 3HAYCHHI

byHKIII

CriocoOFI 3a7aHus
byHKIUI

I'paduk Qpynkumu
CaoiicTBa GyHKINU, UX
O0TOOpaXCHHE Ha
rpaduke

UreHne 1 NOCTpOCHHE
rpadukoB GpyHKINN

[Tpumepsn! rpadukoB
GbyHKIUH, OTpaXKaroux
peanbHBIC MPOIECCHI

OyHKIUH,
OIIHMCHIBAIOUINE NPSMYIO
1 00paTHyIO
MIPOIOPLIMOHAJIbHBIE
3aBUCHUMOCTH, X
rpaduxu

I'unepGona

I'unepGona

I'paduk pynkumu y = x>


https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572

94

95

96

97

98

99

100

101

OyHKIMU Y =X3, Y = X3,
y=Vx,y=[x;
rpadguveckoe pereHue
YpaBHEHUN U CHCTEM
ypaBHEHUH

[ToBTOpEHNE OCHOBHBIX
MOHSATHI U METOJIOB
KypcoB 7 U 8 KJIaCCOB,
00o01enue 3HaHUH /
Bcepocculickas
npoBepouHas paboTa

HroroBas KOHTpoOJIbHAS
pabota /
Bceepoccutickas
npoBepouHas padboTa

[ToBTOpEHNE OCHOBHBIX
MOHSITHI ¥ METOJIOB
KypcoB 7 U 8§ KJ1accoB,
00001IeHne 3HaHU |

[ToBTOpEHNE OCHOBHBIX
MMOHATHM U METOJIOB
KypcoB 7 U 8§ KJ1accos,
0000111eHIE 3HAHUT

[ToBTOpEHUE OCHOBHBIX
IMOHATHI U METOJ0B
KypcoB 7 ¥ 8 KJIacCOB,
000011IeHNEe 3HAHUHI

[ToBTOpEHNE OCHOBHBIX
MOHSATHHA U METOI0B
KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUT

[ToBTOpEHNE OCHOBHBIX
MOHSTHUHA U METOI0B
KypcOB 7 U 8 KJIacCOB,
0000111eHE 3HAHUHT


https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88

[ToBTOpEHNE OCHOBHBIX
MOHSTHI U METOJIOB

102 1
KypcoB 7 U 8 KJIacCOB,

000011eHNE 3HAHUHA

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102


https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KITIACC

Ne
n/ Tema ypoka

PammmonannHBIC ncna,
UppaIMOHATILHBIC YHCIIA,
KOHEUYHBIE U OECKOHEUHBIE
JECATUYHBIC TPOOH

MHOX€eCTBO
EHCTBUTEIILHBIX YHCEIT;
JIeHCTBUTEIILHBIC YHClIa KaKk
OeCKOHEUHbIE JECATHYHBIE
npodu

BzanmHo ogHO3HAYHOE
COOTBETCTBUE MEXY
MHOECTBOM
JEeHCTBUTEIBHBIX YUCEI 1
MHOECTBOM TOUYCK
KOOPIMHATHOW IIPSIMOM

CpaBHeHnue
JEHACTBUTEINbHBIX YHCET,
apupMeTHYECKUE EeHCTBUS
C JEeUCTBUTEIbHLIMU
YUCITaMHU

[TpubnnxénHOE 3HaYEeHNE
BEJIMYMHBI, TOYHOCTD
npUOINKEHUS
Oxpyrienue yncen

OxpyriieHne uucen

[Ipukunaka u oneHka
pe3yJIbTaTOB BHIYMCIICHUM

[Ipukunaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI

KoauuecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3y4YeHUS



10

11

12

13

14

15

16

17

18

19

JInnelHOE ypaBHEHHE.
Pemenue ypaBHenuit,
CBOJAILIUXCS K JTUHEHHBIM

JIuHeitHOe ypaBHEHUE.
Pewrenne ypaBHenui,
CBOJALIUXCA K JIMHEHHBIM

KBanpatHoe ypaBHeHHE.
Pemenue ypaBHenuit,
CBOJAIIUXCS K KBaJPaTHBIM

KBanpatHoe ypaBHeHuUeE.
Pewenne ypaBHenui,
CBOSAIIMXCA K KBaJPaTHBIM

bukBanpaTHbie ypaBHEHUs

EI/IKBaI[paTHBIe YpaBHCHU

[Ipumeps! perieHus
YpPaBHEHUU TPEThEU U
YETBEPTOU CTEIECHEN
pa3IoKEHUEM Ha
MHOXUTEIN

[Ipumeps! pemieHus
YpPaBHEHUU TPEThEH U
YETBEPTOU CTEIECHEN
pa3IoKEHUEM Ha
MHOXUTEIN

Pemenne npo6HO-
palMoOHABHBIX YPAaBHCHHIA

Pemenue npoGHo-
palOHAIBHBIX YPaBHEHUI


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

21

22

23

24

25

26

27

28

29

30

Pemenne TekCTOBBIX 3aJa4
anre6pa1/1quKI/IM METOJA0M

Penrenne TekCTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

Pemienue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

KonrponsHas pabora no
Teme "YpaBHEHHUS C OJTHOU
nepeMeHHoun"

YpaBHeHHE ¢ AByMS
IIEPEMEHHBIMH U €TI0
rpauk

VYpaBHEHME € ABYMS
[IEPEMEHHBIMH U €TI0
rpauk

Cuctema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
NEPEMEHHBIMU U €€
peleHue

Cuctema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU U €€
peleHue

Cuctema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU U €€
peleHue

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs
NEPEMEHHBIMU U €€
pelieHue

Pemenne cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOU CTENIEHU


https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a

31

32

33

34

35

36

37

38

39

40

Pemenue cucrem aByx
YpaBHEHHI, OJTHO U3
KOTOPBIX JIMHEHWHOE, a
Jpyroe — BTOPOi CTENEHU

Pewmenne cucreM aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

Pemenue cucrem aByx
ypaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOii CTENEHU

I'paduueckas
HWHTEPIPETAIHS CUCTEMBI
YPaBHEHUH C JIBYMsI
MepeMEHHBIMHU

Pemnrenue TekCTOBBIX 3a1a4
anredpanvyeckuM crnocoOom

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocoOom

KonTponbnas pabota mo
TeMe "CucteMsl
ypaBHEeHUH"

HucnoBble HEPABEHCTBA U
HUX CBOMCTBa

UucnoBsle HEPaBEHCTBA U
HX CBOMCTBA

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue


https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

41

42

43

44

45

46

47

48

49

50

51

52

JInneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
perieHue

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

CucreMsl JUHERHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN M UX PEIICHHUE

CucreMbl JUHENHBIX
HEPaBEHCTB C OAHOM
MePEMEHHON U MX PEIICHHE

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

KBagpaTHble HEpaBeHCTBA U
UX pelIeHne

KBaI[paTHBIe HCPAaBCHCTBA U
HUX pCHICHUC

KBagparHsle HepaBeHCTBA U
UX pELICHUE

KBagpaTHble HepaBeHCTBA U
UX pelleHne

KBagparHsle HepaBeHCTBA U
UX PELICHHE

I'paduueckas
MHTEpHpeTalys HEPaBEeHCTB
U CHCTEM HEPABEHCTB C
JBYMS TIEepEMEHHBIMU

I'paduueckas
MHTEpIIpeTaIysl HEpaBEHCTB
U CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU


https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

53

54

55

56

57

58

59

60

61

62

63

64

KonrponsHas pabora no
teme "HepaBencrna"

KBanparnunas pynkuus, eé
rpaduK U CBOICTBA

KBanpatuunas ¢pynkuus, eé
rpaduk 1 cBOMCTBA

KBagpatuunas ¢pynkuus, eé
rpaduk u cBoiicTBa

[Tapaboia, KOOpAHMHATEI
BEPILIMHBI TapaboIIbl, OCh
CUMMETPUU N1apaboJIb

[Tapaboa, KOOpAMHATHI
BEPIIMHBI T1APabOJIbI, OCh
CUMMETPHH T1apaboJIbl

[TapaGona, KOOpAMHATHI
BEpPUIMHBI Tapa0OIIbI, OCh
CUMMETPUU N1apaboJIb

[Tapaboita, KOOpAMHATHI
BEPIIHUHBI MTapaboJIbl, OCh
CUMMETPUU NapaboJIbl

[Tapabona, KOOpIMHATHI
BEPLIMHBI TapaloJIbl, OCh
CUMMETPUU NapadoJIbl

[TapaGoia, KOOpAMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU NapadoJIbl

I'padukn pynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=|X|

I'padukn pynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=|X|


https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
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66

67

68

69

70

71

72

73

74

75

I'padpuxu Qynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=||

I'paduku pynkmuii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=|x|

I'paduxu pynkmuit: y = kx,
y = kx + b, y=k/x, y=x,
y=vx, y=|x|

I'paduxu Gynkumii: y = kx,
y =kx + b, y=k/x, y=x°,
y=vx, y=||

KontposbHas pabota mo
teme "@yHkuun"

IlonsaTne yncnoBoi
OCIEN0BATEILHOCTH

3ananue
MOCIIE0BATEIHHOCTH
pEKyppeHTHON (HOPMYJIION 1
dbopmyIioi N-To wieHa

Apudmernueckas u
reoMeTpHyecKas
porpeccuu

Apudmernueckas u
reoMeTpuyecKas
IIPOrPeECCUn

®opmyJibl N-TO WieHa
apupMeTHYECKON U
r€OMETPUYECKOMN
MPOTrPECCUM, CyMMBI
MIEPBBIX N YWICHOB
@opMyIIbl N-TO YIeHa
apupMeTHIECKON U
r€OMETPUYECKOMN
MIPOTPECCUI, CYMMBI
MEPBBIX N YWICHOB


https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
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77

78

79

80

81

82

83

84

®opMyibl N-To YieHa
apudmeTnyeckoit u
reoOMETPUYECKOI
MIPOrpeCcCcuil, CyMMBbI
MEePBbIX N WICHOB
@opMyIibl N-TO YIeHa
apudmeTnuecKoit u
reOMETPUYECKOMN
MPOTrPECCUM, CyMMBI
MIEPBBIX N WICHOB
@opMyIibl N-TO YIeHa
apudmeTnyecKoit u
r€OMETPUYECKOMN
MPOTrPECCUM, CyMMBI
MEPBBIX N YICHOB

N306paxkeHne 4ieHoB
apudmeTnyeckoit u
reOMEeTPUUYECKOM
MpOrpeccuil TOYKaMu Ha

KOOPJAMHATHOM INIOCKOCTH

N300pakeHne 4IeHOB
apu(pMETHIECKON U
reOMETPUYECKOM
MPOTrpecCcuil TOUKaMu Ha

KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

JInHenHbI 1

SKCIMOHEHIHAIBHBIN POCT

CrnoxxHEIe IMPOLCHTHI

CrnoxxHEIe IMPOLCHTHI

KonTponpHas pabota mo
TeMe "YucnoBrle
OCIEA0BATEILHOCTH"


https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
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86

87

88

89

90

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3alMsl 3HAHUIA.
3anuck, CpaBHEHUE,
JIEHCTBUS C
JIEHCTBUTEIILHBIMHU
YHCIIaMU, YUCIIOBas MIpsiMast

[ToBTOpeHuEe, 06001ICHNE 1
CHCTeMaTHu3alus 3HaHUH.
[IpoueHTsl, OTHOLIEHNS,
MIPONOPIUU

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
Oxpyrienue,
npUOIMKEHNE, OIICHKA

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3allus 3HAaHUH.
Pemenne TeKCTOBBIX 3a1a4
apumeTHIecKuM
crmocodbom

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
Pemrenne TekCTOBBIX 3a7a4
apumeTruyecKuM
CII0COO0M

[ToBTOpEeHUEe, 06001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUM.
Perienue TekcToBBIX 33124
apu(hMETHUECKUM
crocooom


https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea

91

92

93

94

95

96

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.
[TpeoOpaszoBanue
anredpanvecKux
BBIpKEHUH, T0MyCTUMBIC
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
[IpeoOpa3zoBanue
anre0panvecKux
BBIPXECHUH, IOy CTUMBIE
3HAYCHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMaTH3aIs 3HaHHH.
[IpeobpaszoBanue
anredpandecKux
BBIPKEHUH, TOTYCTUMBIC
3HAYCHUS

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
[Ipeobpa3zoBanue
anredpandecKux
BBIPKEHUH, JTOTYCTUMBIC
3HAYEHUSA

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHH.
QDyHKIUU: TIOCTPOCHHUE,
CBOMCTBA N3YUYEHHBIX
byHKIHMI

[ToBTOpeHuEe, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
QyHKIUU: TIOCTPOCHHUE,
CBOMCTBA M3Y4EHHBIX
byHKIHI


https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
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101

102

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTh3anys 3HaHUH.
QyHKIUHU: TIOCTPOCHHUE,
CBOMCTBA U3YUYEHHBIX
byHKIII

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
QyHKIUHU: TIOCTPOCHHUE,
CBOMCTBA U3YUYEHHBIX
byHKIMI

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
I'paduueckoe pemienne
ypaBHEHUH U X CUCTEM

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
I'paduueckoe penienne
YPAaBHEHUU U UX CUCTEM

HtoroBasi KOHTPOJIbHAsI
pabota

O06001IeHne 1
cUCTEMATH3AalNs 3HAHUN

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102


https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516




HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

11

1.2

13

14

1.5

1.6

1.7

1.8

2.1

IIpoBepsiembie MpeIMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOW 00pa3oBarte
OCHOBHOTI0 00111er0 00pa30BaHNA

Yucna v BRIYUCICHUS

BI:IHO.HH?[TB, COoucCTasd YCTHBIC W IMHUCbMCHHBLIC HpI/IéMI)I, apI/I(l)MCTI/I‘-ICCKI/Ie J

qucjiaMu

Haxoautes 3HaueHUS YHCIOBBIX BBIan(eHHﬁ, IIPUMCHATDb p83H006p8.3HBIC CITOC

3HAYCHUH I[pO6HI)IX Bblpa)I(eHI/Iﬁ, COACpIKaAIMX OOBIKHOBEHHBIE U JACCATUYHBIC

[lepexonuts OT omHoM (opmbl 3amucu 4yuced K Apyroi (mpeoOpa3oBsil

O6I)IKHOBGHHYIO, O6I)IKHOB€HHYIO B JCCATUYHYIO, B HaCTHOCTH, B 6€CKOHC‘~IHYI(

CpaBHUBaTh U YIIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA

OxpyrisTh uncia

BBINONHATE NPUKHIKY M OLEHKY DPE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYel

BrInonHITE AEHCTBUS CO CTEIECHSIMHU C HAaTypaJIbHBIMU MMOKAa3aTCIISIMU

HpI/IMeH}ITB MPU3HAKH ACIIMMOCTH, PA3JIOKCHUEC HA MHOKHUTECIIN HATYPaAJIbHBIX

Pemrats IMPAKTUKO-OPUCHTHUPOBAHHBLIC 3aaa4u, CBsA3aHHBIC C
IpONOPHUOHATIBHOCTBIO BCJIIMYUH, IPOLUCHTAMU, UHTCPIIPETUPOBATL PE3YJIbTA

OTrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB

Anrebpanueckue BbIpaXeHUs

Hcnons3oBaTh anre6pa14qec1<y}0 TCPMHUHOJIOTUIO U CHMBOJIMKY, HNPHUMCHSITI

y4eOHOro Marepuana



2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

HaXOI[I/ITB 3HA4YCHUA 6YKB6HHI>IX BBIpa}KeHI/Iﬁ IIpHU 3aaHHBIX 3HAYCHUAX IIEPEM

BremonHaTh Hp606paSOBaHI/IH LEJIOTO0 BBIPAXCHHA B MHOI'OYICH IIPUBCIACH

PaCKpBITHEM CKOOOK

BremonHaTh YMHOXXCHHUE OJHOYJICHA Ha MHOI'OYJICH W MHOI'OYJICHA Ha MHOI'C

KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTU

OCYH_[CCTBJ'IHTB Pa3I0KEHUE MHOT'OYJICHOB HAa MHOXHUTEIIN C IIOMOMIBIO BbI

MHOKHTEJS, TPYIITUPOBKH CIAraeMbIX, MPUMEHEHUST (POPMYIT COKPAIIEHHOTO Y

HpI/IMeHSITB Hpeo6pa3013aHI/151 MHOT'OYWICHOB JJIsI PCIICHHA Pa3JIMYHBIX 3ajat

MIPEIMETOB, U3 PealbHON MPAKTUKU

Hcnonb30BaTh CBOMCTBA CTENICHEHN C HATYPAIbHBIMU IMOKA3aTEISAMU JJIsI TPE00

ypaBHeHI/IH H HCPABCHCTBA

Pemate nmHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPHUMEHSSA IIPaBUJI

YpaBHCHHS K PABHOCUIIBHOMY €MY. HpOBepHTL, SABJIACTCS JIM YUCJIIO KOPHEM YP

[IpumensTh rpaduueckre METO bl P PEIICHUN JTMHEWHBIX YPaBHEHUHN U UX C

[TonOupate npuMepsI Map YUCe, IBISIOMMUXCS PEIICHUEM JIMHEHHOTO YpaBHE!

Ctpouth B KOOPAMHATHOH MIOCKOCTU IpadyK JMHEHHOTO YpaBHEHUS C JABYM

rpaduKoM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHUSI
Pemrate cucreMsl IByX JTMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM ¢

CocTaBnaTh U peuiaTh JMHEHHOE YpPaBHEHHME WM CHUCTEMY JIMHEHHBIX ypaB

MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 331a4M [TOJIy4EHHBIN pe3yl
Koopaunats! u rpadpuku. @yHKImMu

I/I306pa>1<aTL Ha KOOleHHaTHOf/'I HpHMOfI TOYKH, COOTBCTCTBYIOIIHC 3ajal

OTPE3KU, HHTCPBAJIBI, 3alIMCbIBATh YU CJIOBBIC ITPOMECIKYTKHU Ha anre6pap1qe01<01v

Otrmeuats B KOOlePIHElTHOfI IJIOCKOCTH TOYKH I10 3aJ/IaHHBIM KOOpAUHATAM



4.3

4.4

4.5

4.6

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

11

1.2

1.3

2.1

2.2

2.3

Crpowuts rpaduku muHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIMu y = [X|

OnuceiBaTh C IIOMOIIBIO (bYHKHI/Iﬁ HU3BCCTHBIC 3aBUCHUMOCTH MCXKIAY BCEIIY

paccTodaHue, 1ICHY, KOJIMYCCTBO, CTOUMOCTD, TPOU3BOJUTCIIbBHOCTDL, BPCM, 00T

HaxonuTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa

[Tonumats rpaduyeckuii cnoco0 MpeACTaBICHUS U aHaIn3a HH)OPMAIIH, U3E

nH(OPMALIHIO U3 TPAPHUKOB pealbHBIX MMPOLIECCOB M 3aBUCUMOCTEN

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOIT 00pa3oBaT
OCHOBHOT'0 00111€er0 00pa30BaHus

Yucna ¥ BRIYUCICHUS

Hcmonp30BaTh HadaldbHBIC MNpeaACTaBJICHUA O MHOXCECTBC HGI;'ICTBI/ITCJH)

OKpYIJICHUA U BBILII/ICJ'ICHI/II‘/'I, I/I306pa}KaTB ILCIZCTBHTGHBHBIG qucila TOYKaMHM Ha

[TpuMeHsITh MOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOJUTh KBS
HEOOXOIMMOCTH KaJIbKYJIATOP, BBIIOJIHATH MPeoOpa3oBaHusl BhIpaXKEHUH, cO

HCIIONIb3YS CBOMCTBA KOpHEN

Mcnonb30BaTh 3aucu OOJIBIINX W MAJIBIX YHCEIN C IMOMOIINBIO ACCATUIHBIX OP

Anrebpanyeckue BbIpaKeHHs

HpI/IMeHHTL HNOHATHUC CTCIICHW C 1CJIbIM II0Ka3aTCJICM, BbIIIOJIHATH

COACPpKAIMX CTCIICHU C LCJIBIM IMOKA3aTCJIEM

BbINONMHATE TOXKIeCTBEHHBIE MMpeoOpa30BaHusl palliOHATIbHBIX BhIpAXKEHUH H

MHOT'O4YJICHaMH U aﬂre6paI/I‘{CCKI/IMI/I I[p06SIMI/I

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUATEIN



2.4

3.1

3.2

3.3

3.4

4.1

4.2

9 KUIIACC

[TpumensiTh npeoOpa3oBaHMsl BBIPAKEHUN JUIS PEIIEHUs Pa3IMYHBbIX 3]

MIPEAMETOB, U3 PEeATbHON MPAKTUKH
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJApaTHBIC YPaBHCHHA U pallMOHAJIBHBIC YPAaBHCHUS, CBC(

YPaBHEHUH € JBYMS IIEPEMEHHBIMU

[IpoBoauTH TpOCTEHIINE HMCCIIENOBAaHUA YPABHEHHN W CUCTEM YpaBHEHUM,
rpaduuecKkux TpeCTaBICHUA (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WIIH

€CJIM UMECT, TO CKOJIBKO, U npoqee)

[TepexoauTh OT CIOBECHOW (HOPMYITHPOBKH 3a7auu K €€ anredpandeckor Mo
YpaBHEHUS WJIM CHCTEMbl YpaBHEHHMH, HHTEPIPETUPOBATH B COOTBETC

HOJ'Iy‘lCHHBIfI pe3yjibTar

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPABHEHHUSI, OLIEHKH, pell
OJIHOM TIEPEeMEHHOM M MX CUCTEMBI, JaBaTh IPaUUECKYI0 UILTIOCTPAIIHIO MHC

CUCTCMbI HCPABCHCTB

OyHKIMU

[Tonrmath ¥ UCHONIB30BaTh (PYHKIIMOHAJIBHBIE MOHSITUS U S3BIK (TEPMUHBI,

ONpeACIATh 3HAYCHUC (I)YHKLII/II/I 10 3HAYCHUIO apryMCHTA, OIIPpCACIIATh CBOJC’

Ctpouts rpaduku 3J€MEHTapHBIX QYHKIMH BHUJA:
y=k/x

, Y =X2,y = X3,y = [X|, ouCBIBaTh CBOMCTBA YMCIOBON (PYHKIUH 110 €€ TpapuKy



Koxa npoBepsiemoro
pe3yjabTarta

11

1.2

1.3

14

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsiemble nNpeaMeTHBIE Pe3yJibTAThl 0CBOCHUS OCHOBHOI 00pa3o
OCHOBHOT'0 00111er0 00pa3oBaHus

Yucia U BEIUMCIIEHUSA

CpaBHI/IBaTb " YIIOpAAOYHUBATH pallMOHAJIBHBIC U UPPAIUOHAIBHBIC YK CJIa

BrmonasaTs apI/I(i)MeTI/I‘IeCKI/IC IIGfICTBPISI C pallMOHAJIbHBIMH 4YHCJIaMH, C(

HpI/IéMBI, BBITIOJIHATDL BBIYMCJIICHUA C HPPAIMOHAJILHBIMU YU CJIaMU

HaXOI[I/ITB 3HAQUYCHMS CTEIICHEH C OCJIBIMH ITIOKa3aTe/IsIMHU U KOpHeﬁ, Bb

BBIPAKCHUI

OprrJ’IHTB JICHCTBUTEIIHHbBIC 4uncCiia, BBIIOJIHATE HPUKUIAKY pPE3yJibTaTa Bl

BBIPKEHUMN
YpaBHEHUS U HEPABEHCTBA

Pemartpr nuHeliHbIE U KBaJApAaTHBIC YPABHCHUA, YPABHCHHA, CBOAALIUCCA

paluMOHAIbHBIC YPABHEHUS

Pemats cucreMbl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMA NINCPEMCHHBIMU 1

KOTOPBIX OAHO YPAaBHCHUC HEC ABJIAACTCA JINHEHHBIM

Pemate TekcTOBBIE 3adauM anreOpanvdecKuM CIIOCOOOM C TMOMOIIBIO

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

IIpoBOaNTE IpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUY
rpaduueckux TNpeaCcCTaBIeHUN (HampuMmep, YCTaHABIWBATh, HMEET I

ypaBHeHI/Iﬁ peuiceHus, €Ciin UMECT, TO CKOJ'IBKO)

Pemarb nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pax

YUCJIOBOW MPSIMOM, 3alAChIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB

Pemiate cuCTeMBl JIMHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
HCPaBCHCTBO, I/1306pa)l(aTB pPEeIICHUC CUCTECMbI HCPABCHCTB Ha 1 (P (0):10)

C IIOMOIIIbXO CHMBOJIOB



2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

Hcmonp30BaTh HCPAaBCHCTBA MMPHU PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIU

PacrioznaBath (QyHKIIMM W3yYeHHBIX BHUAOB. [loka3piBaTh cxema
KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIMH Buga: y=kx, y=k

3aBHCHUMOCTH OT 3Ha4eHUN KO3 (HUIIMEHTOB, OMUCHIBATH CBOWCTBA (DYHKIT

IToka3pIiBaTh CXeMaTHUUECKU PpacIioJIOKCHUEC Ha KOOpI[HHaTHOfI TIIIOCKOCTY

VX, y = [X| 1 ontuchIBaTh cBOKCTBA (PYHKITUI

Crpouth W H300pakaTh CXEMaTHYECKH Trpaduku KBagpaTHUHBIX ]y

KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam

Pacnio3naBath kBaipaTuuHy0 GyHKIHUIO IO GOpMyJie, IPUBOAUTD MIPUME]

peanbHOH KU3HU, PU3UKH, TEOMETPHH

ApudmeTrnueckast U reOMETpUUYECKasi IPOrPeccUuu

PacrniozHaBaTh apuMEeTHIECKYIO M TEOMETPUIECKYIO IIPOTPECCHH MIPH Pa3

BEINONTHATE BEIYHUCICHUS C HCIIOJIb30BaHHUEM (I)OpMy.TI N-ro 4JjcHa apI/I(I)N

IIPOrPeCcCUii, CyMMBI IIEPBBIX N YIECHOB
N300paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOM T1JIC

Peniate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICIOBATCIBHOCTAMM, B T(

JKU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, HU(POBBIX TEXHOJIOTHH)



HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon

1.1

1.2

1.3

14

1.5

1.6

2.1

2.2
2.3

2.4

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna v BEIUUCICHUS

Jpobu OOBIKHOBEHHBIE W ACCATUYHBIC, MEPEXO0J OT OJHOM (QOpPMBI 3amuCK

panroOHAJIBHOIO YMCiia, 3alluCh, CPABHCHUEC, YIIOPAAOUUMBAHUEC PALIMOHAJIBHBIX ©

ApI/I(i)MCTI/I‘leCKI/Ie JIEHUCTBUS C pauOHaJIbHBIMU YK CJIaMU. Pemenue 3amau u3

Ha Apoou

Crernienb ¢ HaTypaJIbHBIM IIOKA3aTEJICM: OIIPCACICHUC, npeo6pa30BaHHe BbIPaX

3a0UCh OOJIBINUX YUCEI

[IporneHTHI, 3amUCh MPOILIEHTOB B BHJIE JIpPOOM M JAPOOM B BHJE IMPOICHTC

IIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 pealbHON MPAKTUKU

IIpuMeHeHne NPU3HAKOB AEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPAJIbHB!
PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMas U oOpaTHast MPONOPLHOHATBHOC

AnrebpanuecKue BbIpaXKEHUS

HepeMeHHHe, YHUCJIOBOC 3HAYCHHUEC BBIPAKCHUA C nepeMeHHoﬁ. I[OHYCTI/IMBIC 31

[TpencraBiaeHne 3aBUCMMOCTH MEX/ly BETMUMHAMU B BU€ GopMyJIbl. Beramcie
[TpeoOpa3zoBanre OYKBEHHBIX BbIPAKEHUH, TOXK/IECTBEHHO PABHBIE BHIPAYKEHUS

CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTelleM

OI[HO‘-IJ'ICHLI 1 MHOrO4wiIeHEI. CTEIIeHbh MHOT'OYJICHA. CJ’IO)KeHI/IC, BbBIYUTAHUC, YD

@opMyIIbl COKPAIEHHOTO YMHOKEHHS: KBAJAPAaT CYMMBI U KBaJpaT Pa3HOCTH. ¢

PaznoxxeHre MHOTOYJIEHOB Ha MHOXKUTEIN
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8 KUIACC

Kon

1.1

VYpaBHeHus

YpaBHEHME, KOPEHb YPABHEHHUS], IPABUIIA IIPEOOPA30BAaHUS YPABHEHUS, PABHOC

JluHeitHoe ypaBHEHHME C OJHOW IMEPEMEHHOM, YMCIIO KOPHEH JMHEUHOro yp

YpaBHEHUU

CocraBieHne ypaBHEHUH 110 YCIOBUIO 3aJjaui. PelieHrne TEKCTOBBIX 3a/1a4 C IIC

JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 rpaduk

Cucrema ABYX JMHEWHBIX YpaBHEHMH C JByMsl IE€peMEHHbIMH. PemieHue

1oIcTaHOBKU. [IpuMepsl penieHnst TEKCTOBBIX 33/1a4 ¢ IOMOIIBbIO CUCTEM yPaBl
Koopaunats! u rpaduku. @yHkuun

Koopaunara Touku Ha nIpsAMOK

YucnoBble IpOMeXKyTKH. PaccTossHue MEKy 1BYMsI TOYKAaMH KOOPAUHATHOM II

[TpsimoyronbHast cuctema koopawHat, ocu Ox m Oy. AOGcmucca u opauH

IIJIOCKOCTHU

[Tpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UTeHHe rpagMKOB peaabHbIX 3aB
[Tonsatue gpynkuun. I'pagux pynkunu. CroiicTBa QyHKIMIA

Jluneitnas @ynkuus, e€ rpaguk. I'paduk pyHKIumn y = |x|

I'paduueckoe perieHne IMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHMI

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Yucna 1 BEIUUCIIEHUS

KBanpatuslit xopeHb u3 uucna. [loHsTHe 00 uHppalUOHATIBEHOM 4YHCIIE.

HppalluOHAJIbHBIX YUCCII
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2.1
2.2
2.3
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3.1
3.2
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3.4

3.5
3.6
3.7
3.8
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3.10

4.1

4.2

4.3

CpoiicTBa apudMeTHUYECKHX KBaJpPaTHBIX KOPHEHM U WX NPUMEHEHHE K

BBIPAYKEHHI U BBIYUCIEHUAM. J[€MICTBUTEIBHBIE YU CIIA

Crenens ¢ 1eabIM MOKa3areneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKcia
Anrebpanyeckue BbIpaXKEHUS

KBagparsslii TpEXUIEH, pa3/IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
CrnoxeHue, BBIYUTaHUE, YMHOKEHHE, JAeJIeHNE alre0pandeckux Ipooei
ParnmonanbHbie BEIpaXXEHUS U UX ITpeodpa3oBaHue

YpaBHEHHUsI U HEPABEHCTBA

KBangpatHoe ypaBHeHue, popMyiia KopHeH KBaJpaTHOro ypaBHeHUs. Teopema
Pemienue ypaBHeHUH, CBOIAIIMXCS K TMHEHHBIM M KBaAPaTHBIM

[Ipocreitmume npoOHO-palIMOHATILHBIE YPaBHEHUS

I'paduueckas uHTEpIIpETAUS YPAaBHEHHUH C IByMsI IEPEMEHHBIMH U CHCTEM J

IICPEMCHHBIMU. HpI/IMepH PCUICHUA CUCTCEM HEITUHEHHBIX ypaBHeHI/Iﬁ C ABYMH |

Pemennie TeKCTOBBIX 33724 anredpandeckuM crocodoom
HucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

PaBHOCHIIBHOCTH HEPABEHCTB

JIuHeliHbIe HEPAaBEHCTBA C OAHON NIEPEMEHHOMN
Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOMN

OyHKIMU

[onstre @pynkunu. O61acTh ONMpeeeHNs] U MHOKECTBO 3HAU€HUN QYHKITUH.

I'paduk pynkuuu. Yrenue cBONCTB GYHKIUH 1O €€ rpaduxy

[Tpumeps! rpadukoB GYHKINH, OTPAXKAIONUIUX PEATbHbIE TPOLECCHI
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2.1
2.2
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2.5
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OyHKIUH, OMHUCHIBAIONIUE MTPSIMYIO M OOPATHYIO MPOITOPIIUOHATBHBIC 3aBUCHM
@yHKIMH y =x7, y = x7
Oyukmmn y = [x, y = |x|

I'paduaeckoe pernieHue ypaBHEHHI U CUCTEM YpaBHCHUIMA

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BRIYUCICHUS

PaIII/IOHaJH)HI)IG quciia, uppaquoOHaJIbHBIC YKUCJIa, KOHCYHBIC U OecKoHEUHEbIE JCCATUYH

MHOX€ECTBO ﬂeﬁCTBHTeHLHbIX YHuCCl, ﬂeﬁCTBHTeHLHLIC yucia Kak OeCKOHEYHBIE |
OIHO3HAYHOC COOTBCTCTBHUEC MCXKIAY MHOXCCTBOM I[GflCTBI/ITCJIBHBIX YHUCCII U KOOP.

JEACTBUTEIIBHBIX YHCET
Apudmernueckue 1eiCTBUS C J€HCTBUTENIbHBIMU YUCIaMU

W3mepenusi, mpuONMMKEHHS, OICHKH. Pa3Mepbl OOBEKTOB OKPYIKAIOIIErO MHPA,
okpy>xatouieM mupe. [IpubmmkEéHHoe 3HaueHUe BETMYMHBI, TOYHOCTh IPUOIMKEHUS.

Y OLICHKA PE3YJbTAaTOB BHIYUCICHUI

YpaBHEHUs U HEPABEHCTBA
YpaBHEHHUsI C OHON ITEPEMEHHON
JInnelinoe ypaBHeHue. PenieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM

KBanpaTtHoe ypaBHeHue. Perienne ypaBHeHUH, CBOAALIMXCS K KBAAPaTHBIM

bukBanpatHoe ypaBHeHue. [IpuMepsl pelIeHHs ypaBHEHUN TpPETbEH W YETBEPTO!

MHOKUTENH
Pemenue 1po6HO-paliMOHAIBHBIX YPaBHEHUH
Cucremsl ypaBHEHUN

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk

Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
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3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

Pewenune cucreM qByX ypaBHEHUM, OHO U3 KOTOPBIX JIMHENHOE, a APYroe — BTOPOH ¢
I'paduueckas MHTEPIIPETAINS CUCTEMBI YPaBHEHHH € ABYMS IEPEMEHHBIMU

Pemenre TeKCTOBBIX 33124 aNreOpandeckum crocoOom

YuciioBble HEPABEHCTBA U UX CBOMCTBA

Pelienue mMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON

KBagparHsle HEepaBeHCTBA

['padmyeckas uHTEpIpeTallUsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IIEPEMEHHB!
OyHKIMU

KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoopaMHATHI BEpPIIUH

napaboJIbl

I'padukn Gynkimii y=Kx, y=kx+b u ux cpoiicra
I'paduku Gpyukimii y=K/x, y = x* u ux coiicraa
I'paduku pyHKUUH , 1 UX CBOHCTBA

YucnoBbie MOCIEA0BATEIbHOCTH

OnpeneHeHHe U CIIOCOOBI 3aJlaHHs YUCIIOBEIX IIOCIIEA0BATEIbHOCTEH. 3a,Z[aHI/Ie ITIOCJIC

dbopmymoit u popMyIion N-ro uaeHa

Apudmernueckas nporpeccus. @opmysl N-ro wieHa apupMeTHIecKoil MpOorpeccuu,

I'eomeTpuueckas nporpeccusi. @opMyIibl N-TO 4jieHa TEOMETPUUECKON TPOrPECCUH, C.

N300paxeHne wieHOB apu(PMETUYECKOW UM T€OMETPUYECKON MPOrpeccHil TOuKamH

JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT

CrnoXHEIS MMPOLCHTHI



IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Koa nposepsiemoro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM Pe3y/JibTATAM OCBOCHHS 0
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSIMU: MHOXKECTBO, MOAMHOKECTBO, OMEpalll
OTepupoOBaTh MOHATHAMH: Tpad, CBA3HBIA rpad, JepeBo, UK, MPUME
YMEHHE HCIIOB30BaTh TpaPuiecKoe MPEICTABICHIHEC MHOXECTB JIJISl OIIH

SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL MOHATHUAMU: OIIPCACIICHUC, aAKCHOMA, TCOPCH
paciio3HaBaTb UCTUHHBIC W JIOKHBIC BBICKA3bIBAHUSA, IIPHUBOJUTL IMPUMCY

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHHe onepupoBaTh IMOHATUSAMU: HATYpPaJIbHOE YHCIIO, IPOCTOE M
HaTypaJIbHBIX YHCEJ, MPU3HAKHU JEIUMOCTH, LIEJIO€ YHUCIO, MOIYJb Yl
JecaTU4Has JpoOb, CTaHIAPTHBIA BHJ YHCIA, PALMOHAIBHOE YHC
apu@MeTHUYecKuil KBaJpaTHBIH KOPEHb; YMEHME BBIIOJHATH JEHCTBU
YIOPSI0YMBATh YHUCIA, NMPEACTABIATh YHMCIIA HAa KOOPAMHATHOW MPSMC

ACJIaThb IIPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHUI



VMeHHe ONepupoBaTh MOHATHAMH: CTEHCHb C LEIBIM IOKa3aTeseM,
KOpeHb, MHOTOWIEH, ajredpandeckasi 1po0b, TOKAECTBO; 3HAKOMCTBO C
OOJbIIIC €AMHMIBI; YMEHUE BBINOIHATH PAcdéThl N0 (OpMyJiaMm, Ipe
palMOHAIBHBIX BBIPAKCHUN U BBIPAXKEHUN C KOPHSAMM, PA3JI0KEHUE MHO!

YHCJIC C UCITIOJIb30BAHUEM (bopMyn Pa3HOCTH KBAaAPaTOB U KBaJ[paTa CyMM

YMenue onepupoBaTh MOHATHSMHU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE pellaTh JIMHEHHb
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUS C OJHOW TEPEMEHHOW, CHCTEMBI

JUHEHbIE HEpAaBEHCTBA M MX CHCTEMBbI, KBaJpaTHbIe U JPOOHO-pAIOH
MIEPEMEHHOM, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3 JIPYTrux NpeIMETOB U
KCIIOJIb30BaTh KOOPAMHATHYIO MPAMYK) M KOOPAMHATHYIO IIJIOCKOCTH

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh IMOHATUAMHU: (QYHKUUS, TIpaduK (QYHKLUUH, H
3HAKOIIOCTOSAHCTBA, IMPOMEKYTKHU BO3paCTaHMA, y6I)IBaHI/I$I, HanOOJIbII
(GYHKLIMU; yMEHHE ONEepUpOBaTh MOHATHSAMHU: MpsiMas MHPOINOPLUOHAT
KBajZpaTuuHas (QyHKIUS, oOpaTHas NPONOPLUOHAIBHOCTb, mapaboia,
rpaduku GYHKIMHN, UCTIONB30BaTh IpadUKH I ONpeAeIeHNs CBOMCTB IIf
pellieHus 3aJa4 U3 JpYrux y4eOHBIX MPEIMETOB M pPEalbHON JKU3HHU; Y

3aBUCUMOCTH MCKY BCIINYNHAMU

YMmenune OINCpHUpOBaThL IOHATUAMHU: MOCICAOBATCIbHOCTD, apI/I(bMC’I
nporpeccuu; yMCeHHUEC UCIIOJIb30BaATh CBOMCTBaA HOCHCHOB&TCHBHOCTeﬁ, (1)01f

Ipu pCHICHUH 3aJia4d, B TOM YUCJIC 3aa4 U3 APYTUxX yLIe6HI)IX MpEeaAMCTOB 1
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11

12

YMeHue pemars 3aa4d pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 0
IIEHY TOBapOB M CTOMMOCThH TMOKYIOK M YCIYT, HAJOTH, 3aa4dl U3 00
ceMEHBIMU (PUHAHCAMU); YMEHHE COCTAaBJISATH BBIPAXKCHHS, YpaBHEHUS
YCIIOBUIO 3a/layM, MCCJIEN0BaTh IOJyYEHHOE PELICHWE U OLIEHMBATh IIp

pe3yJIbTaToB

YMeHue omnepupoBaTh MOHATUAMHU: (UTYypa, TOYKA, OTPE30K, IIp:
MHOI'OYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBI U PaBHOCTOPOHHUH Tj
TPEYTOJIbHUK, MeJuaHa, OMCCEKTpHCa W BHICOTA TPEYTOJIbHUKA, YETHIPE
poMO, NpPSIMOYIOJbHMK, KBaJgpaT, Tpameuusi; OKPY>KHOCTb, KpYT,

NPOCTPAHCTBEHHBIMU (PUTYpaMu; yMEHHE pelaTh 3aJadd, B TOM YHCIIE

HaXOKACHUC I'COMCTPUYICCKUX BCJIMUUH C IPUMCHCHUECM U3YYCHHBIX CBOM

YMeHue onepupoBaTh HNOHATHUSIMM: PABEHCTBO (UIYp, PaBEHCTBO TpPEYI
MEPIECHAUKYIAPHOCTE IPSAMBIX, YIOJ MEXKIY HIPSAMBIMU, IEPIECHINK,
nogobue Quryp, momoOHBIE TPEYTONbHUKH, CHMMETPHUS OTHOCHUTEIBH
pacro3HaBaTh PaBEHCTBO, CUMMETPUIO M MoAoOHue Quryp, napamiesbl

IIPSIMBIX B OKPYKarOLIEM MUPE

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSHUE, Yrosl (BETMYHHE
TpPEeyrojbHUKA), IJIOIa/lb; YMEHUE OLIEHUBATh Pa3Mephl MPEAMETOB U 00
yYMEHHE TPUMEHATHh (HOpMyJbl MEepUMeTpa M IUIOLIaJd MHOTOYTOJIbH
IUIOINAAM Kpyra, 00bemMa IpsAMOYTOJIbHOTO Napajjiellenunesa; yMeHue Ij
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYrOJIbHHMKA, Teopemy [Iu

COOTHOIICHUA AJIA BBIYUCIICHUA NJIUH, paCCTOHHHﬁ, HJ'IOHI&I[Cﬁ

YMmenue u300paxarh MmIOCKUe (GUIYypsl U MX KOMOMHAIIUH, MPOCTPAHC
MOMOIUIbI0 YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB IO T¢

OITMCAHHIO
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YMenue ONCpUPOBATH MOHATHAMU: MPAMOYTIOJIbHASA CUCTEMA KOOPAUHAT
CymMMa BECKTOPOB, IIPOU3BCACHHUC BCKTOpa HAa 4YHUCIIO, CKaJAPHOC IIPO]
HCIIOJIB30BAaTh BCKTOPBI U KOOPAWHATHI IJIA NPCACTABICHUSA JaHHBIX H P

JIPYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYTOBBIE [TH:
apudMeTHIecKoe, MeInaHa, HanOoJbllIee ¥ HaUMEHbINee 3HAYCHUS, Pa3M
U3BJIEKATh, UHTEPIPETUPOBATh U MPeoOPa30BbIBATh HHPOPMAIIHIO, TIPE/T
Juarpammax, OTPaXkKarollyl0 CBOMCTBA U XapaKTEPUCTHKU PEAIbHBIX II]

pacno3HaBaTb U3MCHYUBLIC BCIIMYNHBI B OKPYKAOIIICM MHUPCEC

YMeHue ornepupoBaTh MOHATUSAMHU: CIy4YailHBIA OMBIT (CIydaiHBIHA

coObITHE (PJIEMEHTApHBIM HMCXOJ) CIYyYalWHOTO OIbITa, CIy4yalHOE COO0
YMEHHE HAXOJUTh BEPOSITHOCTH CIy4YailHBIX COOBITHII B OMBITAX C PABHO!
COOBITUSAMM; YMEHHE peIlaTh 3aJaud METOJOM OPraHM30BAHHOTO II€]
MpaBHJia YMHOKEHUS; YMEHUE OIICHUBATh BEPOSITHOCTH PEaJbHBIX COOBIT
MPAKTUYECKH JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI B OKPY>KAFOIIIEM |
MOHITHEM HE3aBUCHMBIX COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJBIINX Y

SIBJICHUAX

YMeHne BBIOMpPATh MOAXOASIIUA W3YYEHHBIM METON JIs pPelIeHUs

MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJAE M JKU3HU, PACIo3l
MaTeMaTUKU B HMCKYCCTBE, OIKCBIBATh OT/ACIIbHBIE BBIIAIOLIMECS PE3Y
pa3BUTHS MAaTEMATHUKH KaK HAyKH, IPUBOJIUTH MPUMEPHI MATEMATUUYECK

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH



HEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE
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1.5
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4.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Ywucna v BEIYUCICHUS

Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeI

OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIICHTHI, OECKOHEYHBIC TTEPUOTUUECKHE JIPO
Panmonansubie uncna. Apudmerndeckue onepanun ¢ paluoOHAIbHBIMHI YUCIIaAMU
JleficTBuTenbHBIE Ynciia. ApU(PMETHYECKHUE ONepaIluu C ICHCTBUTEIPHBIMH YU CIaMHU
[IpubmxE€HHBIC BEIYUCIICHUS], IPABUIIA OKPYTIICHUS, TPUKUIKA U OIICHKA pe3yibTaTa
AnrebpandyecKkue BbIpaKEHUS

BykBeHHbIe BbIpaykeHUsI (BBIPAXKEHUS C TIEPEMEHHBIMH )

Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ palioHaIbHBIM 1oka3ateiaemM. CBONCTBA
MHorouJieHbI

Anrebpanyeckas 1poOb

Apudmernueckuit KOpeHb HaTypaJbHOM cTeneHu. JlefHcTBUs ¢ apuMETUYECKUMH KO

VYpaBHEHHUsI U HEpABEHCTBA

Lenbie u 1poOHO-palOHANIbHBEIE ypaBHEHHs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
Lenble u 1po6GHO-panoHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCT
Perenne TeKCTOBBIX 3a1a4

YucnoBsle OCIEN0BATENBHOCTH

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEILHOCTEH

Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB

OyHKIMU



Oyukmwst, cnocodbl 3amanHus (pysknuu. ['padux dynkumu. OO6macte ompenene
¢bynkuuu. Hynu ¢ynkmum. [IpomexyTku 3HaKomoctostHeTBa. [IpoMexxyTKH MOHOTOE

1 MUHUMYMBI QyHKIH. Haubosbiiee u HauMeHblee 3HaueHne QyHKIUN Ha IPOMEX

6.1

6.2

7.1

7.2

7.3

7.4

7.5

7.6

8.1

8.2

8.3

8.4

8.5

Koopaunats! Ha IpsMOM U INIOCKOCTH
Koopaunatnas npsimas

JlexkapTOBbI KOOPANHATHI HA INIOCKOCTH
I'eomerpus

I'eomerpuueckue GUrypsl 1 UX cBOMCTBA
TpeyronbHHUK

MHOroyrojapHuKu

OKpy’>KHOCTb U KpYyT

N3mepenue reoMeTpu4ecKuxX BEIUUYUH
BexTopsl Ha IUIOCKOCTH

BeposiTHOCT 1 cTaTUCTHKA
OnwucarenpHas CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

MmuoxkecTBa

I'padbr



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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