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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOECIEYMBACT H3YYCHHE IPYTHX IJUCIMIUIAH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TyMaHUTApHOTO IIMKIIOB, €€ OCBOCHHE
HEOOXOMMO /ISl POJIOJDKEHUST 00pa30BaHusl U B MOBCETHEBHOM KU3HHU.
Pa3Butne y oOyuaromuxcsi HAy4HbIX MPEACTABICHUN O MPOUCXOXKICHUH
M CyIIHOCTH ajre0pandyecKkux aOCTpakimii, Crocobe OoTpakeHUs
MaTeMaTUYECKON HAyKOW SBIICHUI W TPOIIECCOB B MPUPOJIE U OOIIECTBE,
pPOJIM MaTEMaTHYECKOr0 MOJCIMPOBAHUS B HAay4YHOM IIO3HAHUU U B
MPaKTHUKE CHOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS H
Ka4eCTB MBIIIUICHUSI, HEOOXOAUMBIX MJIs ajanTallid B COBPEMEHHOM
mudpoBoM oOmiecTBe. M3ydenuwe anreOpbl oOecrieyuBaeT pa3BUTHE
yMeHHs HaOI0JaTh, CPaBHHBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTUIHOCTH MBILUICHHUS, COCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBAaTh CBOM JICUCTBUS U BBHIBOJIBI, (JOPMYIINPOBATH YTBEPIKICHUS.
OcBoeHne Kypca anreOpbl OOeCHeunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUST ~ OOYYalOIIUXCS: OHWM  HUCHOJB3YIOT  JACIyKTUBHBIE U
WHIYKTUBHBIE  pacCyXIeHHUs, OOOOIIeHHWEe ©  KOHKPETH3AIHIO,
a0ctparupoBanue u a”aioruto. OOydeHue anredOpe mpeanoiaraet
3HAYUTENbHBI 00BEM CaMOCTOSITENILHON JEATEIBHOCTH O0ydYaromuxcs,
MOPTOMY CaMOCTOSITENIbHOE pEIICHHE 3a/ad SBISICTCS pean3aruei
AESITEeTbHOCTHOTO TPUHITUTIA O0yUeHUSI.

B crpykrype mnporpammel ydeOHOro Kypca «Ainrebpa» ans
OCHOBHOTO  00mero o0pa3oBaHUSI OCHOBHOE MECTO  3aHHMAIOT
COJIEpKaTeIbHO-METOANUECKUEe JUHUHM: «Yucma ©  BBIYMCICHUSY,
«AnreOpanueckue  BBIPAKEHHUSA», «YPaBHEHUS U  HEPABEHCTBaAY,
«Dynakuny. Kaxkngas w3 3THX coIepiKaTenbHO-METOIUYECKUX JTHHHNA
pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOJICHCTBY S
C JpyrMMHU €ro JuHMSAMH. B Xozme wu3ydeHHss ydeOHOro Kypca
OOy4aroluMCsl TPUXOJUTCS JIOTUYECKH PacCykKIaTh, HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M C 3TUM B Mporpammy
yueOHOro Kypca «Aunredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTH4YeCKOro
o0pa3oBaHUsS W CIIOCOOCTBYIOIIME OBJIAJCHHUIO OOYYAIOIIUMHUCS OCHOB
YHUBEPCATHHOTO  MaTeMaThdeckoro s3bika. ConmepikaTenpbHOW |
CTPYKTYpHOW OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpay sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.



Coneprxanve nmuHUN «Ynciia ¥ BEIYUCICHUS CITY)KUT OCHOBOM IS
JabHEHIIET0 HW3Y4YeHHS MaTeMaTHKH, CIOCOOCTBYET pa3BUTHUIO Y
O0ydaromuxcst JIOTHYECKOTO  MBIIIICHUs, (OPMUPOBAHUIO yMEHUS
MOJIb30BaThCSl AITOPUTMAMH, a TaKXKe MPHOOPETECHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOAMMBIX ISl TOBCETHEBHOW XKM3HU. Pa3BuTHE MOHATHS O
Yuclie Ha YPOBHE OCHOBHOrO 00mero o0pa3oBaHUS CBSI3aHO C
palMOHAIIBHBIMA ¥ HUPPAIMOHAILHBIMU  YUCIaMU, (HOPMUPOBAHUEM
NpPEICTaBICHUNA O JCWCTBUTEIHHOM HYHCJE. 3aBEepUICHHE OCBOCHUS
YHCIIOBOW JIMHAM OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepxanvue JByX anreOpamdecKkux JIMHUA — «AJreOpandeckue
BBIDOKCHHS» W «YpaBHEHHWS W  HEPABEHCTBA»  CIIOCOOCTBYET
dbopMupoBaHHI0O Yy  OOydYalOImIUXCs  MaTeMaTHYeCKOro  ammapaTa,
HEOOXOAMMOTO ISl pEeIICHHsI 3a7a4 MaTeMaTHKH, CMEKHBIX MPEAMETOB U
NPaKTHKO-OPMEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIIEro
oOpa3oBaHMs y4yeOHBIN MaTepua IPyHIUPYETCs] BOKPYT PalMOHAIBHBIX
BbIpaXEHUI. Anredpa I1eMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKH KaK SI3bIKa
IUIE TIOCTPOCHUS MaTEeMaTHYEeCKHX MOJIEICH, OMHCAHUS IPOLIECCOB H
SBIICHUI peanbHOro Mupa. B 3amaum oOydeHmsi anreOpe BXOIAT TaKkKe
JalbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHHsI, HEOOXOAMMOTO, B
YAaCTHOCTH, JJIS OCBOEHUS Kypca UH()OPMATUKH, U OBJIa/ICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. IIpeoOpazoBanue CHUMBOJBHBIX (Popm
CroCOOCTBYyET Pa3BUTHIO BOOOpaKEHMUS, CrocoOHoCTEM K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHAIBHO-Tpa)UUECKOW JIMHUM HAICJICHO Ha
MOJlyuyeHHEe OOyYarolmMMHCS 3HAHUA O (QYHKIUSX KaK BaKHEHIIeH
MaTeMaTUYeCKOM  MOJeNW  JJs  ONUCAaHUS U HCCIECAOBaHUSA
pa3HOOOpa3HBIX MPOLIECCOB M SIBICHUM B TpHUpOIEe U OOIIEecTBe.
N3yuenne maTepuana cnocoOCTBYET Pa3BUTHIO Y O0yUYaIOUIUXCS YMEHHUS
MCIIOJIb30BaTh PA3JIMYHbIE BBHIPA3UTENbHBIE CPEAICTBA SI3bIKA MATEMATHUKH
— CIIOBECHBIE, CHMBOJHMYECKHE, TpapuiyecKue, BHOCUT BKJIAI B
dbopMUpOBaHHE TIPEACTABICHUNA O POJIM MaTEeMaTHKA B Pa3BUTHU
[UBWJIM3AINH U KYJIbTYPBHI.

CormacHo ydeOHOMY TuTaHy B 7-9 kjaccax W3ydaercs y4deOHBIH
Kypc «Amaredpa», KOTOPBIA BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3eiibl
cofiepkanus: «Yucna u BBIYUCICHUSY, «ANTreOpandecKue BBIPAKEHUS,
«YpaBHEHHS ¥ HEPABEHCTBAY, «DyHKIINNY.



Ha u3yuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacos: B 7
kimacce — 102 ygaca (3 gaca B Hegento), B 8 kiacce — 102 yaca (3 yaca B
Hegeno), B 9 kinacce — 102 yaca (3 yaca B HEJIEIHO).



COAEPKXAHUE OBYUYEHUA
7 KJIACC

Yucna v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXOA OT OJIHOU (HOPMBI
3amucu apobeir k Apyrou. [loHsTHE paIMOHATBLHOTO 4YHCHA, 3aIuCh,
CpaBHEHHUE, YHOPSAIOYMBAHUE PAIMOHAIBHBIX YHCEN. ApUPMETHUECKHE
NEUCTBUS C pPALMOHAIBHBIMU YHCIIaMH. PeleHue 3amad U3 peaibHOM
NPAKTUKHU HA YaCTH, Ha IPOOH.

CrerneHb € HAaTypaJbHBIM  [IOKa3aTEIEM:  OIPEJICICHHUE,
npeoOpa30BaHNe BBHIPAKCHUI Ha OCHOBE OIPEACIICHUS, 3aMUCh OOJBIINX
yuceis. [IponeHThl, 3anuch MPOIEHTOB B BHUJAE APOOH U JpoOM B BHUJE
OpOLIEHTOB. TpH OCHOBHBIE 3aJjauM Ha NPOLIEHTHI, PEUICHUE 3adad W3
peaIbHOM IPAKTHKHU.

IIpyMeHneHne NMpU3HAKOB JENMMOCTH, Pa3IOKEHUE HA MHOXKHUTEIU
HATypaJIbHBIX YUCET.

PeanpHble 3aBUCMMOCTH, B TOM 4HCIE TpsiMas M oOparHas
IPONOPLUUOHATIBHOCTH.

AnredpanyecKue BbIPpaKeHUs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM.
JlomycTumble 3HAY€HMs IEpeMEHHBIX. [IpencraBiieHHE 3aBUCUMOCTH
MEXIy BeIUYMHAMU B BUAE (GopMyibl. Beruuciienus no ¢opmysam.
[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO paBHbIE
BBIpQXXEHUSI, TpaBuia NMpeoOpa3oBaHUsl CyMM W MPOU3BENICHUH, MpaBuia
PACKPBITHSI CKOOOK ¥ MPUBEICHUS MTOAO0HBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

Onnowiensl U MHOrowieHsl. CreneHb MHoOrowieHa. ClOKeHHE,
BBIUUTAHUE, YMHOXKEHUE MHOTOWICHOB. @OpMyJibl COKPAIEHHOTO
YMHOXEHHUsSI: KBaJApaT CyMMBI M KBaapar pa3HocTH. Popmylia pa3HOCTH
KBaJpaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKHUTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YpaBHEHHUs, TNpaBWwia MpeoOpa3oBaHMUs
YPaBHEHUSI, PABHOCWIBHOCTh YPaBHEHHI.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, 4YHCIO KOpPHEMU
JMHENHOTO YpaBHEHUs, pELIEHUE JIMHEHWHbIX ypaBHeHMU. CocTaBieHue
YPAaBHEHHM IO YCIOBUIO 3a/1aul. PellieHne TEKCTOBBIX 33/1ad C MOMOIIBIO
YPaBHCHUU.



JluneliHoe ypaBHEHHME C JIByMS NEPEMEHHBIMH U €ro rpaduxk.
Cucrema JIByX JIMHEWHBIX YPAaBHEHHUU C JByMs I€pEMEHHbIMU. Perienue
CUCTEM ypaBHEHUH CHOcOOOM TOACTaHOBKHU. [Ipumepsl perieHus
TEKCTOBBIX 3aJ[a4 C IIOMOILBIO CUCTEM YPaBHECHHUH.

DOyHKIUU

Koopaunara TOukM Ha npsMoul. YwWCIOBBIE NIPOMEXKYTKHU.
Paccrostnue Mexay nByms TOUKaMH KOOPJAMHATHOU IPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u (Oy. AlGcuucca u
OpAMHATa TOYKM HA KOOPAMHATHOW IUIOCKOCTU. IIpumeps! rpaduxos,
3agaHHbIX (popmyrnamu. UrteHue rpaduKOB pearbHBIX 3aBHCHUMOCTEH.
[lonstue ¢ynkuuu. I'papuk dynkumu. CpoiictBa ¢ynkiuil. Jluneitnas
¢dbyukmus, e€ rpaduk. ['paduk bynkuuum y = [x|. I'padudeckoe perieHue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBagpatHbiii kopeHb u3 uucina. [loHarne o0 uppanrOHAIBLHOM
yucie. [lecaTnyHble NpUONMKEHHUsT UppaldOHANbHBIX yKcesl. CBoilcTBa
apu(MeTHYecKuX  KBaJApaTHBIX KOPHEH M UX MNPUMEHEHHE K
npeodpa3oBaHuUIO YUCJIOBBIX  BBIPAXKECHUU U BBIYHCIICHUSM.
JlecTBUTEIIBHBIC YHCIIA.

Crenenp Cc 1enbIM MokazareneM U €€ cBorcrBa. CraHmapTHas
3alUCh YUCJA.

Anrebpandeckre BeIpaKeHUSIAJIreOpandeckne BbIpaskeHu sl

KBanparHeiii TpEXwieH, pa3ioKeHHWE KBAJApaTHOrO TPEXUJIEHA Ha
MHOUTEIH.

Anrebpanueckass Jpodb. OCHOBHOE CBOICTBO anreOpanyeckoit
apobu. CrnokeHue, BbIUMTAHUE, YMHOXKECHUE, JEJICHUE alreOpandecKkux
apo6eii. ParmoHnanbHbIe BIpaXEHUS U UX MpeoOpa3oBaHUe.

YpaBHEHUS 1 HEPABEHCTBAY pABHEHHMS M HEPaBEHCTBA

KBanpatHoe ypaBHeHue, popmysa KOpHEH KBaIpaTHOTO YpaBHEHUSI.
Teopema Buera. Pemenne ypaBHEHUH, CBOISIIMXCS K JIMHEMHBIM U
kBazapaTHbeIM. [IpocTeiiire 1poOHO-pallMOHaTIbHbBIE YPaBHEHUS.

['padurueckas uHTEpHpETALMS YPABHEHUH C IBYyMSI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YpPAaBHEHUH C JBYyMsS IepeMeHHbIMU. [Ipumepsbl
pPELIEHNS CUCTEM HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckum crocooom.

YuciioBble HEpPAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM
IEpEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C



onHou mnepemMeHHOW. CucTeMbl JIMHEHMHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

OyHKUMNPYyHKUNHA

[Tonsitue gynkiuu. OOIACTh ONMpPENEIeHNsS U MHOXECTBO 3HAUCHHMA
¢dbyukiuu. CriocoOsl 3aaHust GyHKIIUI.

I'paduk dynkmuu. Yrenue cBoiicTB (QyHKIMH 1o €€ rpaduky.
[Tpumepsl rpadrkoB GyHKIMIA, OTPa)KaIOIMIUX PEATTbHBIE MPOLECCHI.

OyHKIHUH, OMKCHIBAIOIINE IpsSIMYTO u o0paTHYy10
IPOIOPIIMOHAIIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHkiuu y = x2, y = x3,
y = \x, y=|x|. ['paduaeckoe peicHie ypaBHEHNI 1 CUCTEM yPABHEHHIL.

9 KJIACC

Yucnaa v BIYMCICHUA

PannonanpHbple 4KMClla, UPPALUMOHAIBHBIC YHCIA, KOHEYHBIE W
OECKOHEUHBIE JEeCATHUHBbIE APOoOU. MHOXKECTBO NEUCTBUTENBHBIX UUCEN,
JIeMCTBUTEIbHBIC YnCia Kak OECKOHEUHbIE eCATUYHbIE IpoOu. BzaumHo
OJTHO3HAYHOE COOTBETCTBHUE MEK]Ly MHOKECTBOM JICHCTBUTEIIBLHBIX YUCEI
Y KOOPJAMHATHOU MPSIMOM.

CpaBHEHHME JEMCTBUTEIBHBIX UUCEN, apu(PMETUUYECKUE JIEHCTBUS C
JNEHUCTBUTENBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKPYkKAIOLIEr0 MUPA, JUIMTEIBHOCTh IPOIIECCOB
B OKPY’KarOIlIEM MHUpE.

[TpuOnmx€HHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTb MPUOIHMIKEHUS.
Oxkpyrienue yucen. [Ipukuika u olleHKa pe3yJIbTaTOB BEIYUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JluneriHOe ypaBHeHME. PenieHue ypaBHEHUN, CBOISIIUMXCS K
JIMHEUHBIM.

KBanparHoe ypaBHenue. PemeHune ypaBHEHMH, CBOISIIUXCA K
KBaJpaTHeIM. bukBangpatHoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHAN
TPEThEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIIHN.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerlieHne TeKCTOBBIX
3aJa4 ajare0panyecKuM METOIOM.

VYpaBHEeHHE ¢ IByMs IEpEMEHHBIMU U ero rpaduk. Perenue cucrem
IBYX JIMHEHMHBIX YPAaBHEHUU C JIBYMS IIEpeMEHHbIMU. Pemienue cucrem
IBYX YypaBHEHHUH, OOHO M3 KOTOPBIX JIMHEWHOE, a JIpPyroe — BTOPOH
cTeneHu. ['paduueckas MHTEpHpeTanusi CUCTEMbl YPAaBHEHMHU C JABYMs
[IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a7a4 alNredpandeckum crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemrenne
CUCTEM JIMHEMHBIX HEPABEHCTB C OAHOW mnepemeHHou. KsanparHbie
HepaBeHCTBa. ['paduueckas HHTEpHpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

OyHKIMNPYyHKUNHA

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoictBa. I[lapaGona,
KOOPAMHATHI BEPLIMHBI Iapa0oJIbl, 0Cb CHMMETPHUH 1apadoIbl.

Ipaduxu Gyrximit: v =kx, y=kx + b, y =k/x, y =x3,y =Vx, y =
X| , ¥ UX CBOMCTBA.

UucnoBele NOCIENOBATENBHOCTUYMC/IOBBIE TOCIEI0BATEILHOCTH
U NPOrpeccun

IlonsiTne YK CIIOBOM [IOCJIEJOBATEIBHOCTH. 3anaHue
MOCJICIOBATEILHOCTH PEKYPPEHTHOH (HhOpMYIIOi 1 POopMYIIOH 1-TO YJIeHa.

Apudmernueckast u reomerpuueckas nporpeccuu. Gopmynsl #-ro
YjieHa apu(PMETHUECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX
71 4JICHOB.

N3o00paxeHne 4IEHOB apu(PMETUYECKONM U TeOMETPUUECKOM
MPOrPECCUM TOYKAMH HA KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIN U
DKCIIOHEHIUAIBHBIN pOCT. CII0XKHBIE POLICHTHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYEeCKOE BOCIMTAHME:

NPOSIBJIEHUEM HMHTEPECAa K MPOLIIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHUXEHUSM POCCUNCKHUX
MAaTEMATHKOB U POCCUUCKOW MAaTEMAaTUYECKOM MIKOJIbI, K UCTIOJIb30BAaHUIO
ATUX JIOCTHXKEHUI B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W
peanu3aluu €ro Ipas, MPEJCTABICHUEM O MaTEMaTUYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBJICHUN, MPOIEAYp
IPaKJIaHCKOTO 00I1IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXX/IEHHIO 3TUYECKHX MpOoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKH, OCO3HAHHWEM BaKHOCTH MOPAIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW HAa aKTMBHOE YYaCTHE B PELICHUU NMPAKTHUYECKUX 3a7a4
MaTEeMaTU4YECKON HAIIPaBJICHHOCTH, OCO3HaHHEM BAKHOCTH
MaTeMaTUYeCKOro oOpa30BaHMsI HAa NPOTSHKEHUUM BCEH JKU3HU A
ycnemHoW  mpodeCCHOHAIBHOW  JEATEIBHOCTH M pPa3BUTHEM
HEOOXOJIMMBbIX ~YMEHHMM, OCO3HAHHBIM BBIOOPOM U  IOCTPOCHUEM
UHAUBUIYAIbHON TpPAaeKTOpUM OOpa3OBaHUS M >KU3HEHHBIX ILJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CIOCOOHOCTHIO K AMOIIMOHATLHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, pPEUIeHUH, pacCy>KJIEeHUN, YMEHHUIO
BUJIETb MATEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaIMEN B JESITEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HYEJIOBEKa,
OpUPObI U 00IIeCTBa, IOHUMAHUEM MaTEMaTUYECKON HayKH Kak chepsl
YEJIOBEYECKON AEATEIbHOCTH, ATANlOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs



pa3BUTHA  LMBWIM3ALMM, OBJIAJCHUEM  SI3bIKOM MAaTEMaTUKUM W
MAaTeMaTUYECKOW  KyJbTypOM KaKk CpPEACTBOM IIO3HAHMS  MMPA,
OBJIaJICHUEM IPOCTEHIIMMU HaBbIKaMHU UCCIIEI0BATEIBCKON
NESATENBHOCTH;

6) ¢usnueckoe BocnMTAHHE, (OPMHUPOBAHHE KYJIbTYPbI
310POBbS X SMOIMOHAJIBHOI0 0JIArOMOJIY M

TOTOBHOCTBIO TIPUMEHATH MATEMAaTUYECKUE 3HAHUS B MHTEpEcax
CBOETO 3/10pPOBbsI, BEJICHUS 3J0POBOr0 00pa3a KU3HHU (310pOBOE MTUTAHUE,
cOaJaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, peryisipHas (uznyecKas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIEKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TaKOTO e MpaBa APyroro 4eJoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpUEHTalMEll Ha IIPUMEHEHUWE MATeMaTU4YEeCKUX 3HAHUM Ui
pelieHuss 3ajad B 00JACTM COXPAHHOCTH OKPYXKAIOIIEH  Cpejbl,
IJJAHUPOBAHMS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBUHN HJIS
OKpy)Xarolled  Ccpelbl,  OCO3HAaHMEM  IJIOOAJBbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) aganTranus K M3MEHAKINMMCH YCJIOBMAM COLMAJIBHOH H
MPUPOIHON CPeabl:

FOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUAX HEONPEACIEHHOCTH,
IIOBBILIEHNIO YPOBHS CBOE€M KOMIIETEHTHOCTH YEpe3 IPaKTHYECKYIO
NEATENBHOCTh, B TOM YHCIE YMEHUE YYHUTBCS Yy JPYTHX JIOAEH,
nprodpeTaTb B COBMECTHOH JAEATEIBbHOCTH HOBBIE 3HAHMSI, HAaBBIKU U
KOMIIETEHLIUH U3 OIIBITA IPYTHX;

HEOOXOJUMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHHUI, B TOM YHCIIE
(GopMyJIMpOBaTh UJIEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B
TOM YHUCJIE PAaHEE HEU3BECTHBIX, OCO3HABaTh ACPHUIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJITAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHUIO, BOCIIPUHUMATD
CTPECCOBYIO  CHUTyallMI0  KakK  BbI30B, TpeOyIOLUMH  KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHMSI U IEHCTBUS, (OPMYJINPOBATH U

OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATIbHBIEC YUeOHbIC 1eiiCTBUS

Ba3oBble JJorudyeckue aelicTBUA:



BBISIBIISIT U XapaKTEpHU30BaTh CYILIECTBEHHbIE MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHHN MEXAY MHOHSTHIMM,
(opMyJIIpPOBATH OIPENEIECHHS TIOHATUM, YCTaHABIUBATh CYILECTBEHHBIN
NpU3HAK KiIaccu(UKalMK, OCHOBAaHUS A OOOOUIEHMS U CPaBHEHMS,
KpUTEPUH MPOBOAUMOrO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpPOBaTH M  MPeoOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE U OTpHUIATEeNbHbIC, €IUHUYHBIC, YaCTHbIE M 0O0uIue,
YCIIOBHBIE;

BBISIBJIATH ~ MATEMAaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeursi B (DakTax, NaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNI;

JeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAETYyKTUBHBIX U
MHIYKTUBHBIX YMO3AK/IFOUYEHNUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
pa3dupaTh 10Ka3aTelbCTBA MATEMAaTHUECKUX YTBEPKIACHHUM (TpsSMbIE U
OT  NIPOTHUBHOIO), IIPOBOJUTH CaMOCTOSTEJIbHO HECJIOKHBIE
JI0Ka3aTeNIbCTBA MaTEMaTUUECKUX (PaKTOB, BHICTPAUBATH apryMEHTALMIO,
IOPUBOAUTH IPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOHpaTh crnoco0 permieHust yd4eOHOW 3anayd (CpaBHUBATH HECKOJIBKO
BApHAHTOB pELICHMs, BbIOMpaTh HauOoJiee MOAXOAAIIUN C y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckue 1eMCTBUSA:

HCITI0JIB30BaTh BONPOCHI KaK MCCIEA0BATENbCKUII HHCTPYMEHT MO3HAHUS,
(bopMyIIMpOBaTh BOIMPOCH], (PUKCHUPYIOIIHE MNPOTHBOpEYre, MpodiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE U JlaHHOE, (OpMHPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MTO3ULMIO, MHEHHUE;

IIPOBOJUTH MO CAMOCTOSITEABHO COCTABJICHHOMY IUIAHY HECIOKHBII
OKCIEPUMEHT,  HEOOJIbIIOE  HKCCIIEeOBaHME IO  YCTAHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTU4YecKOro OOBbEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENILHO  (opMyaupoBaTh  OOOOLIEHMS UM BBIBOABI IO
pe3ysbTaTaM MPOBEIEHHOTO HAOJIOEHUS, HCCIEIOBAaHUS, OILCHUBAThH
JOCTOBEPHOCTb MOJYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIJBUIATH
IPEIIOIO0KEHUS O €r0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmaumeii:



BBISIBIIAITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIUU, TaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3aa4H,

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
UHGOPMALIMIO PA3IMYHbIX BUAOB U (POPM IIpE/ICTaBIICHNUS;

BBIOWpATh (GopMy TpeACTaBiIeHUS HWH(DOpPMAIMM W WILIIOCTPUPOBATH
peliaeMble 3alaydl CXeMaMH, JuarpaMMaMi, HMHON Tpapukoil u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTH MH(MOpPMAIMU O KPUTEPUAM, MPEAJIOKEHHBIM
y4uTesaeM Wik copMyIMPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
BOCIIPUHUMATh W  (OPMYJIUPOBATh CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIETSIMU OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B Xoi€ OOCYXIEHHUS 3a/JaBaTb BONPOCHI MO CYIIECTBY O0OCYXIaeMoii
TE€MbI, MPOOJIEMbI, pEIIaeMOM 3a/JauM, BHICKA3bIBATh WJICH, HAIICJICHHBIC
Ha TOUCK pELIEHUS, COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUAMHU
JIPYrUX YYaCTHUKOB JMajora, OOHApy»KWBaTh pa3jiM4yhe€ U CXOJCTBO
NO3UIMH, B KOPPEKTHOH ¢dopme (OopMyIHpOBaTh Pa3HOIIIACHS, CBOU
BO3PAKECHUS;

NpEACTABIATh  PE3yJbTaThl  pEIIEHUs  3aJayd,  SKCIEPUMEHTA,
UCCJICIOBAHUs,  MPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEN ayIUTOPHH;
MOHMMAaTh W  MUCHOJIb30BaTh  MPEUMYILIECTBA  KOMAHIHONW  H
WHIUBUIYyAIbHOW pabOThl TPH PEIICHWH YYEOHBIX MaTEMaTHYECKHUX
3azay;

OPUHUMATH 1IEJIb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLIUIO
COBMECTHOW pa0OThI, pacmpeaensaTb BHUIAbI padOT, JIOrOBapUBATHCS,
oOCy)XIaTh TIPOIECC ©  pe3yJbTaT paboThl, 0000IaTh MHEHUS
HECKOJBbKUX JIFOACH;

y4acTBOBaTh B TPyHmoBbIX (opMax paboTel (0OCyXaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IUTYpPMbl WU JPYTHUE), BBIIOJHITH CBOIO YacThb
paboThl W KOOPAMHHUPOBATH CBOM JCWCTBUS C JPYTMUMH YIE€HAMU
KOMaHbl, OLEHUBATh KA4e€CTBO CBOEro BKJAJa B OOMIMI MPOIYKT MO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUSI.
PerynsiTuBHbIE YHMBepPcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranusanus:



CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aJTOPUTM pEIICHUS 3a7auu (WIH ero
9acTh), BEIOMPATH CIIOCOO PEIICHUS C YYETOM HMMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh M KOPPEKTHUPOBAThH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(MOPMAIIHUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:
BJIQJIETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA IIpolecca M
pe3yJibTaTa PEeIICHUSI MATEMATUYECKOU 33/1a4H;
OPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU DPEIICHUU
3a1a4d, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OMTUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTU MOCTABIEHHOW LIEJIN
U YCIIOBUSAM, OOBSICHATD MPUYUHBI TIOCTUKEHUS UM HEJOCTHXKEHUS LIENH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiry oOyuenus B 7 Kjaacce oOOyYarOUIMICS MOJIYYUT
CIIEAYIOIIUE TPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUA

BpinmosnHsATh, coueTas  yYCTHbIE W INHCBMEHHBIE  MPHUEMBI,
apu(pMETHIECKHE JCHCTBUS C PAIIMOHATLHBIMU YHCIIAMU.

HaxoauTe  3HAaueHHWs  YKCIIOBBIX  BBIPAXKEHUH, NPUMEHATH
pa3HooOpa3Hble CIOCOObI M MPUEMBI BBIUMCICHUS 3HAUYEHUU JTPOOHBIX
BBIPAXKEHUH, CoJiepKallnX OObIKHOBEHHBIE U JIECSITUYHbBIE APOOHU.

[lepexonute OT oxHOW (GOPMBI 3aMKMCH YUCEd K JPyrou
(mpeoOpa3oBBIBATH JNECATUYHYIO IpoOb B OOBIKHOBEHHYO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PAlUOHAIILHBIC YUCIIA.

OKpyrasTh yucia.

BbINOAHATh NIPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCICHUMN, OLIEHKY
3HAYECHUW YMCIIOBBIX BBIPAXKCHUU. BBINOIHATL NEUCTBUS CO CTENCHAMU C
HATypAJIbHBIMU MOKA3aTENSIMU.

[IpumeHATP TPU3HAKK ACIUMOCTH, PA3JIOKEHUE HA MHOXUTEIU
HATYpaJIbHBIX YHCEN.

Pemiate mpakTUKO-OpPUEHTUPOBAHHBIE  3aJ1a4M, CBSI3aHHBIE C
OTHOILLIEHHEM BEJIMYMH, NMPONOPLMOHAIBHOCTHIO BEIUYHUH, IPOLIEHTAMU,



MHTEPIIPETUPOBATh PE3YJIbTAThl PEUICHUS 3a4a4 C YYETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB.

AJsireOpanyecKkue BbIPaKeHUA

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CHUMBOJIMKY,
NPUMEHATH €€ B POIeCCe OCBOCHUS y4eOHOT0 MaTepHara.

Haxoaute 3HaueHus OYKBEHHBIX BBIPAKEHHN TMpPU  33JaHHBIX
3HAYECHUAX NIEPEMEHHBIX.

BolinonHaTh npeoOpa3oBaHus LEJIOTO0 BBIPAXKEHHS B MHOI'OWIECH
NpUBEACHUEM MOJIOOHBIX CIIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYJIEH M MHOTOWICHA
HAa MHOTOYJICH, MPUMEHSAThH (POpPMYJIBI KBajpara CyMMbl M KBajpara
Pa3HOCTH.

OcCyHIeCTBIATh  PA3JIOKEHHE MHOTOWICHOB HA MHOXHUTEIU C
MOMOIIBI0O BBIHECEHUS 3a CKOOKHM OOIIEr0 MHOXHUTENs, TPYNIHUPOBKU
cllaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensiTb  mpeoOpa3oBaHMsT ~ MHOTOWIEHOB  JJISl  PELICHUS
pa3JIMYHBIX 33J1a4 U3 MAaTeMaTHUKH, CMEXHBIX NPEIMETOB, U3 PEATBHOU
PaKTHUKHU.

Hcnonp30BaTh CBOKWCTBA CTENEHEW C HATYpaJIbHBIMU MTOKA3ATEISMU
JUTSE IPe0Opa30BaHUS BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHElHbIE ypaBHEHHUS C OJHOM IIEPEMEHHOM, ITPUMEHSSA
npaBujia IMepexoaa OT HCXOJHOIO YPAaBHEHUS K PaBHOCHUIBHOMY €EMY.
[IpoBepsTh, ABASETCS U YUCIO KOPHEM YPABHEHUS.

[Ipumensate rTpaduueckue METOABl TNPU PEIICHUW JIMHCWHBIX
YPABHEHHUM U UX CUCTEM.

[logOupaTe mTpUMEpbl MAp YKCEN, SBJSIONIMXCS PElICHUEM
JIMHEMHOT'O YPAaBHEHMUS C JIByMS IEPEMEHHBIMU.

CtpouTs B KOOPAMHATHOM IJIOCKOCTH TpaduK JUHEHHOTrO
ypaBHEHHUsSI C ABYMSI MEPEMEHHBIMHU, MOJb3YSACh I'pauKoM, MPUBOAUTH
IPUMEPHI PELICHUS YPABHEHUS.

Pemars cucrembl JAByX JIMHEHMHBIX YPaBHEHUW C  JOBYMS
MEPEMEHHBIMH, B TOM YHUCIIE TpadUuecKu.

CocrtaBnsaTp W pewmaTh JIMHEWHOE YpPAaBHEHHE WM CHCTEMY
JVHEWHBIX YPAaBHEHUM IO YCJIOBHIO 3aJayd, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/]1a4¥ ITOJIyUYEHHbIA PE3YJIbTaT.

DyHKUINHA



N300paxaTth HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOLIUE
3aJlaHHBIM KOOpAMHAaTaM, JIy4d, OTPE3KH, HHTEpPBAJIbI, 3alUChIBATh
YHCIIOBBIE IPOMEKYTKH Ha AJIreOpandecKoM SI3bIKE.

OrMedyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpAMHATaM, CTPOUTh rpaduku JIuHEHHbIX (QyHKIuA. CTpouTh rpaduk
byHKIMH y = [X|.

OnuceBaTh C MOMOIIBI0 (QYHKIUI U3BECTHBIE 3aBUCUMOCTU MEX]TY
BEIMYMHAMMU: CKOPOCTb, BpEMS, pacCTOSHUE, I€Ha, KOJUYECTBO,
CTOUMOCTb, ITPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuii crnoco0 MNpeACTaBICHUS M aHAIM3a
UHpOpManuy, U3BIEKaTb W MHTEPIPETUPOBATH HMH(OpPMALMIO U3
rpavKOB peasibHbIX IPOLECCOB U 3aBUCUMOCTE.

K koHmy oOyuenuss B 8 kiacce oOyyaromuiics MOIYYUT
CJIEAYIOIIUE IPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BbIYMCICHUSA

Hcrnonb3oBaTh  HAaydajgbHbIE  IIPEACTABICHHUS O  MHOMKECTBE
JNEHUCTBUTEIBHBIX YUCEN JUIsl CPAaBHEHHMs, OKPYIVICHMsS WU BBIYHCIICHUH,
n300paxxaTh JEMCTBUTEIbHBIE YMCIIA TOUKAMU HA KOOPAUHATHON MPSIMOH.

[IpumensTy moHSATHE AapU(METHUYECKOrO0 KBaJAPAaTHOrO KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, HCIIOJIb3ysl MpU HEOOXOJUMOCTH
KaJbKYJIATOpP, BBIIOJHATH IIPEOOpPa3OBaHUsl BBIPAKEHUM, COJEpKalIUX
KBaJIpaTHbIC KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcrnonb30oBaTh 3amucd OOJBIIMX W MalbIX YHUCEI C IOMOILIBIO
JECATUIHBIX ApoOeit u crenenei yucna 10.

AJsireOpanyecKkue BbIPaKeHUA

IIpuMeHATh MOHATHE CTENEHU C LEJBIM IT0KA3aTeNIeM, BBITOJIHATH
npeoOpa3oBaHusl  BBIPAKEHUH, COJAEpXKAIIMX CTEHNEHH C  IeJIbIM
ITOKA3aTEeJIEM.

BBINONHATE  TOXKAECTBEHHBIE IIPEOOpPa30BaHUs  PALUOHAIBHBIX
BBIDAKCHUII Ha OCHOBE IPAaBWJI JEWCTBUM HAJ MHOIOYICHAMU H
anreOpanyecKuMu IpoOsMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTs mpeoOpa3zoBaHuUs BHIPAKEHUH I PEIICHUS PA3INIHBIX
3a/1a4 U3 MaTEMaTUKHU, CMEKHBIX IIPEMETOB, U3 PECAIBHON IIPAKTUKH.

YpaBHeHUA U HEPABEHCTBA



Pemlare nMHENHBIE, KBaApAaTHBIE YPABHEHUS U PALUMOHAIBHBIC
YPaBHEHUS, CBOJSALIMECS K HUM, CHCTEMbl JIBYX YpPaBHEHHI C JByMs
NIEPEMEHHBIMH.

[IpoBOaUTE NPOCTEUIIME HMCCIECHOBAHUS YPAaBHEHUW W CHUCTEM
YpaBHEHUH, B TOM YHUCII€ C IPUMEHEHUEM TIpadUUeCcKuX MpeACcTaBICHUN
(ycraHaBIMBaTh, UMEET JIM YPABHEHUE WM CUCTEMA YPABHEHUM PELLICHHUS,
€CJIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuth OT cioBeCHOM (OPMYIMPOBKHA 3aJauu K €€
anreOpanyecko MOJENIM C TMOMOIIbIO COCTABJICHHS YPaBHEHUS WM
CUCTEMBI YPaBHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a4/1a41 IOJYyYECHHBIM pe3yJIbTaT.

[IpuMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB Ui CpaBHEHMS,
OLICHKH, PEIIaTh JIMHEWMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOU U X
CUCTEMBI, J1aBaTh TrpaUUYECKyl0 WUTIOCTPAIIMI0 MHOXECTBA PEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHumaTh ¥ HKCHONB30BaTh (DYHKIMOHAJIBHBIE TOHSTHS U S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHHUsI), ONPENesATh 3HAYCHHE
(yHKIMU 1O 3HAYEHUIO apryMEHTa, ONpEAeNsTh CBOMCTBA (DYHKIMH IO
e€ rpaduky.

CrpouTts rpaduKu 3IeMEeHTapHbIX (PYHKINUN BUA:

y=k/x,y=x2,y=x3y = |x|, y = VX, OnHuChIBaTh CBOHCTBa
YUCIOBOU (DYHKIUH MO e€ rpaduKy.

K koHmy oOyuenuss B 9 kiacce oOyyaromuiicss MOIYYUT

CHENYIOLINE MTPEIAMETHBIE PE3YJIBTATHI:

YucJa 1 BBIYUCIEHUSA

CpaBHUBATh U yHOPSAOUYMBATH PALIMOHAIBHBIC U UPPATUOHAIIBHBIC
qucJia.

BeimonasaTe apudmeTHdecKne  JAEHCTBUS € pallMOHATBHBIMH
YuCllaMHM, CO4Ye€Tas YCTHbIE W MHCHBMEHHBIE TMPUEMBI, BBINOJIHATh
BBIYMCIICHUS C UPPALIMOHATIBHBIMU YUCIIAMM.

Haxonuts 3HaueHUs CTENEHEN C LENBbIMU MTOKA3aTENSIMU U KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUN.

OKpyryisiTh  JEHUCTBUTENBHBIE  YKCIIA, BBINOJHATH  HTPUKUIKY
pe3yJibTaTa BRIUMCIIEHUM, OLICHKY YHCJIOBBIX BBIPAKEHHUI.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHeElHBIE W  KBaJpaTHbIE YPAaBHEHHUs, YPaBHEHHS,
CBOJISIIIIMECS] K HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHATILHBIC YPABHCHHUS.



Pemlare cucrembl JBYX JIMHEWHBIX YPAaBHEHUHM C  JBYMs
IIEPEMEHHBIMHU U CUCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJHO ypaBHEHUE
HE SBJISICTCS JTMHEHHBIM.

Pemarb TeKCTOBBIE 3a/1a4M AIreOpandeckuM CrocoOOM € IIOMOILBIO
COCTAaBJICHHs YPAaBHEHUS WIM CHUCTEMBl JBYX YPaBHEHUM C JByMS
IIEPEMEHHBIMHU.

IIpoBoauTE MNpOCTEHINME WCCIECIOBAHUSA YPAaBHEHUM W CHCTEM
YpaBHEHUH, B TOM YHCJIE€ C IIPUMEHEHUEM TpaUUEeCKUX MPEICTaBICHUM
(ycTaHaBnIMBaTh, UMEET JIM YPABHEHHUE UM CUCTEMA YPABHEHUM PEIICHUS,
€CJIM UMEET, TO CKOJIBKO, U IIPOUEe).

Pemiate nMHEWHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA,
n300pakaTh pEIICHUE HEPABEHCTB HA YMUCIOBOM NPSMOM, 3alUCHIBATH
PELICHKE C IIOMOILBI CUMBOJIOB.

PemaTe cUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJPATHOE HEPABEHCTBO, N300paKaTh PEIICHUE CUCTEMBI
HEPABEHCTB HA 4YMCIIOBOW IPSAMOMW, 3alMCHIBATh PELICHHE C IOMOILBIO
CHUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NIPU PELLICHNUN PA3JIUYHbIX 3a1a4.

DOyHKUINHA

Pacno3naBate  QyHKIMM  M3y4YeHHBIX  BUAOB. I[loka3bpiBaTh

CXEMaTHYECKH DPACIOJIOXKEHHE Ha KOOPAMHATHOW IJIOCKOCTU TpadUKOB
byukui Buga: y = kx, y=kx + b,y =k/x,y =ax2 + bx + ¢,y =x3, y =
VX, y = |x|, B 3aBHCHMOCTH OT 3HAYeHHH KOI(Q(HUIMEHTOB, OIMHCHIBATH
cBOMCTBa (DyHKIIMIA.

Crpouts U u300pakaTb CXeMaTUYeCKU TpadUKH KBaAPaTUUHBIX
GyHKIMI, ONUCHIBAaTH CBOMCTBA KBagpaTUYHBIX (YHKUIUH MO UX
rpadgukam.

Pacno3HaBaTh KBaJpaTHUuHYO (YyHKUIUIO 10 (opMyJie, IPUBOJUTH
OpUMEphl KBAJAPAaTUYHBIX (PYHKIHMA W3 peaJbHOW >KU3HHU, (DUBHKH,
IrE€OMETPUH.

YucsioBbIe OCIE10BATEILHOCTH U IPOrPECCUH

Pacno3HaBaTh apu(PMETUUECKYI0 U T€OMETPUUYECKYHO IPOrPECCUu
IpY pa3HbIX crioco0ax 3aJ1aHusl.

BBINOTHATE BBIYMCICHHS C KCIOJIB30BaHHEM (POPMYJ N-ro 4jeHa
apu(PMeTHYECKON M TEOMETPUYECKON MPOrpeccuil, CyMMBbI TMEPBBIX n
YJICHOB.



N300paxkath ~ wWi€HBl  TOCIEIOBATEIHPHOCTA  TOYKAMH  Ha
KOOPJAWHATHOM TNIOCKOCTH.

Pemiats 3anaum, CBSI3aHHBIE C YMCIOBBIMU IOCIEA0BATEIbHOCTAMM,
B TOM 4YHCIE 33Jaud M3 pPEATbHOM KU3HU (C HCIOIb30BAaHUEM
KaJIBKYJIATOPA, TU(DPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/n NporpamMmmsl Bcero KonTpoasn lIpakTHIeck o0pa3oBaTejibHbIE
ble padoThI ue padoThbl pecypebi
1 Yucna u BeIUKCIICHUS. PalinoHanbHbIe 25 1 bubmuotexa [JOK
qucia https://m.edsoo.ru/7f415b90
butmmoreka [JOK
2 AdrebpariecKue BHpakeHNA 27 ! https://m.edsogru/7f415b90
butmmoreka [JOK
3 YpaBHCHNA 1 HCPABCHCTRA 20 ! https://m.edsogru/7f415b90
bubnuoreka [JOK
4 Koopawmarst u rpaduin. Gynxiumn 24 : https://m.edsogru/7f41 5590
bubnmuoreka [JOK
> Iosropenne 1 0bobumenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne w/n NMporpamMmblI Bcero KOHTpﬁ(mBH Hpalc;nqemc o0pa3oBaTejibHbIE
bie padoThl ue padoThl pecypes
1 Uwucna u Beruncnenus. KBajgpaTtHsie 15 bubmuoreka [IOK
KOPHU https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHb ¢ UeIbIM 7 bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BbIpaXKECHHUS. 5 | bubmunoreka IIOK
KBagpaTHbii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BbIPaKECHHUS. 15 1 bubmmoreka [JOK
Anrebpanueckasi 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmuoreka [JOK
1
7 VpaBHenus u HepaBeHcTBa. HepaBencrsa 12 hitps:/m.cdsoo.ru/7f417af8
bubnuoreka [JOK
5
8 PyHK1H. OCHOBHBIC NOHATH https://m.edsoo.ru/7f417af8
butmmoreka [{OK
9
? Pyuxumm. Yuciosbie dyHKu https://m.edsoo.ru/7f417af8
butmmoreka [JOK
2
10 Tosroperue 1 obobmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KUIIACC

KoauvecTBo 4acoB DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM K n (uudpossbie)
n/n NporpamMmbl Bcero OHTpﬁom’H pax;nqecx o0pa3oBaTejibHbIE
bie padoThl ue padoThl pecypebi
1 Yucna u BelunciieHus. JlelicTBUTENbHBIC 9 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHHUS C 14 1 bubnmorexa [JOK
OJIHOM MEPEMEHHOMU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bu6nuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
but6morekxa [IOK
16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa https://m.edsoo.ru/7f419d08
bu6moreka [IOK
> PyHKuHH 16 ! https://m.edsoo.ru/7f419d08
Bbu6mmorexa [JOK
6 Yuci0BbIe MOCIIEI0BATENLHOCTH 15 1 https://m.cds0o.ru/7f419d08
7 [ToBTOpenue, 06001IIeHNE, CHCTEMATH3ALUS 18 1 Bbu6mmorexa [JOK
3HAHUH https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4yacoB Jlata DJIEKTPOHHBIE
No udposbie
Tema ypoxa Kontpon TIpaktuye | Loyeyl U dp
n/n Bceero HbIE cKHe ust o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcol
1 [TonsiTHE parMOHATBHOTO YHCIIA 1
) Apudmernueckue AeHUCTBUS C |
paIrioHaIbHBIMU YHCIIAMHU
3 Apudmerndeckue 1eHCTBHS C 1
palroHaIbHBIMU YHCIAMHU
4 ApudmMernueckue IeHUCTBUS C |
palroHaIbHBIMU YHCIAMHU
5 Apudmerndeckue 1eHCTBHS C 1
parrioHaIbHBIMU YHCIIAMHU
6 Apudmernueckue AeUCTBUS C |
palrioHaIbHBIMU YHCIAMHU
7 CpaBHeHue, yIopsiJ0uYnBaHUE 1
paIiOHaTIBHBIX YHCE
] CpaBHeHHe, ynopsiouuBaHUE |
paloHaJIbHBIX YHCE
9 CpaBHeHHe, yIOpSI0UYNBaHUE 1
paIiOHaTIBHBIX YHCE
10 CreneHpb ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 bubmorexa IJOK
P https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJIbHBIM MTOKA3aTEIEM 1 bubmiorexa [JOK
P https://m.edsoo.ru/7f421382
12 CreneHs ¢ HaTypajIbHBIM [IOKa3aTEIEM 1 bubnuorexa [IOK




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

bu6mmoreka [JOK

13 CreneHsp ¢ HAaTYPaAILHBIM T0Ka3aTeIeM
yp https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM
15 Pemrenre ocCHOBHBIX 3a/1a4 Ha APOOH,
MPOIEHTHI U3 PEATbHOM MPAKTUKHU
16 Pemenre 0oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLEHTHI U3 PEAJIbHON MPAKTUKHU
17 Pemrenre ocCHOBHBIX 3a/1a4u Ha APOOH,
MPOIEHTHI U3 PEATbHOM MPAKTUKHU
18 Pemenre 0CHOBHBIX 3a/1a4 Ha JpooH,
MPOLEHTHI U3 PEAJIbHON MPAKTUKHU
19 [Ipu3HaKku AeTMMOCTH, pa3IOKEHUS Ha
MHOKUTEJIM HATYPAJIbHBIX YUCET
20 [Ipu3Haku AenuMoCcTH, pa3ioKeHUs Ha
MHOKHUTEJIHM HATYPaAJIbHBIX YHCEl
1 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPITMOHATBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
o0paTHas MPOMOPIHUOHATIEHOCTH
23 Peanbnbie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPITMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsimas u
o0paTHas MPOMOPIHUOHATIEHOCTH
75 KonrtponsHas padora o Teme
"PanmoHanbpHEIe yncia"
26 BykBeHHbBIE BBIpa)KEHUA Bubnorexa LIOK
y p https://m.edsoo.ru/7f41feec
27 DopmyJibl




28 DopmyIsl
29 [Tepemennsbie. JlomycTrmble 3HAUCHUS
MIEPEMEHHBIX
IIpeobOpa3oBanue OyKBe AKEHUH,
30 aiK BII)TI/ICIZK}(I)P(ISOK}I]/I 1]'31 I;I;zlxezfl:llg o Bubmzorexa LIOK
packp PHBCIL https://m.edsoo.ru/7f41fafa
MMOJOOHBIX ClIaraeMBbIX
IIpeoOpa3oBanue OykBe KEHUH,
31 aiK BII)TI/ICIZK}(I)P(ISOK}I]/I i I;I;zlxezfl:llg . Bubmzorexa LIOK
Packp PHBCI https://m.edsoo.ru/7f41£d70
IMOJOOHBIX ClIaraeMBbIX
[IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,
32 pPacKphITHE CKOOOK ¥ TIPUBE/ICHHE
MMOJOOHBIX ClIaraeMBbIX
[IpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
33 PacCKphITHE CKOOOK ¥ TIPUBE/ICHHE
MMOJOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHH C HATYPaIbHBIM bu6nuoreka [JOK
MOKa3aTeIEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPAJIbHBIM bu6nuoreka [JOK
nokasaTtejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHH C HATYPaIbHBIM bubnmoreka [JOK
oKazareyieM https://m.edsoo.ru/7f4218be
bu6morexa [IOK
37 MuoroeH! https://m.edsoo.ru/7f42276¢e
Bbub6mmoreka [JOK
38 Muorouerst https://m.eds00.ru/7f422930
39 CnoxeHue, BBIYUTAHUE, YMHOKEHUE Bbub6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHE bu6mmorekxa [IOK

MHOI'O4YJICHOB

https://m.edsoo.ru/7f422cc8




41 CnoxxeHue, BBIYMUTaHUE, YMHOKEHHE bubnmoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOWICHOB https://m.edsoo.ru/7f423182
43 DopMyIIEL COKpAIIEHHOTO YMHOXKCHUS Bubnorexa LIOK
pMYy pattl Y https://m.edsoo.ru/7f42432a
44 DopMyIIEI COKPAIIEHHOTO YMHOXKEHUSA Bubnorexa LIOK
pMYy. pail y https://m.edsoo.ru/7f42464a
45 DopMyIIEI COKPAIIEHHOTO YMHOXKEHUSA Bubmiorexa HOK
pMYy. pail y https://m.edsoo.ru/7f424c¢12
46 DopMyIIEL COKpAIIEHHOTO YMHOXKCHUS bubanorexa [IOK
pMYy pattl Y https://m.edsoo.ru/7f424£d2
47 DopMyIIEL COKpAIIEHHOTO YMHOXKCHUS Bubnorexa LIOK
pMYy patt Y https://m.edsoo.ru/7f4251d0
48 Pa3noxeHre MHOTOYIEHOB Ha MHOKUTEIU Bubanorexa LIOK
https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTOYWIEHOB Ha MHOXKUTEIN bubanorexa [IOK
https://m.edsoo.ru/7f4237fe
50 Pa3noxxeHne MHOrO4J€HOB Ha MHOKUTEIIU Bubnorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOYIEHOB Ha MHOKUTEIU
5 KonrtponsHas padora o Teme
"Anrebpanyeckue BbIpakeHus"
53 VYpaBHeHue, mpaBuia Ipeoodpa3oBaHUs
YpaBHEHUS, PABHOCWJIBHOCTh YPABHEHUI
JInneliHOE ypaBHEHHE C OQHOU
54 IIEPEMEHHOM, peLICHUE JTMHENHBIX
YpaBHEHUH
55 JInHeitHOEe ypaBHEHHE C OJJHOU bubmorexa [JOK

https://m.edsoo.ru/7f420482




MIEPEMEHHOM, PELICHUE JTUHENHBIX
YpaBHEHUU

JIuneliHOE ypaBHEHME C OQHOU

56 MEePEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
57 Pemenue 3amad ¢ moMouIp0 ypaBHEHHI BHGJ'IHOTeKa HOK
https://m.edsoo.ru/7f42064¢
58 Pemrenue 3a1au ¢ moOMOLIbI0 YpaBHEHUM EHGJ‘IHOTeKa HOK
ttps://m.edsoo.ru/7f420806
59 Pemrenue 3a1ayu ¢ mOMOLIBI0 YpaBHEHUM EH@HOTeKa HOK
ttps://m.edsoo.ru/7f4209a0
60 Pemenue 3amad ¢ moMoup0 ypaBHEHHI BH6J'IHOTeKa HOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHOE ypaBHEHHE C IBYMS bu6muoreka [JOK
MIePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢32
62 JIuneliHOe ypaBHEHHE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMH H €0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPAaBHEHHI C bu6muoreka [JOK
JIByMsl TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JMHEUHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JIMHENHBIX YpaBHEHUI ¢
JBYMsI IEPEMEHHBIMHU
66 CucreMa IByX JMHEUHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHIT BHGJ'IHOTeKa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHUI bubmorexa HOK

https://m.edsoo.ru/7f42865a




Bbu6mmoreka [JOK

69 Peuerite cHCTeM ypaBHeHHi https://m.edsoo.ru/74287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHHI
7 Kontponbhas pabota no teme "JIuneliHbie bubnmoreka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopannara Touky Ha mpsiMoit bubmorexa LIOK
pA P https://m.edsoo.ru/7f41de76
74 HucnoBble TPOMEKYTKH bubmorexa [JOK
p y https://m.edsoo.ru/7f41d{f2
75 UHuciioBble IPOMEKYTKH
76 Paccrosinue Mexay IByMsl TOUKaMU
KOOPAMHATHOU MPAMOM
77 Paccrosinue Mexay AByMsI TOUKaMH
KOOPJMHATHOU IIPSIMOM
73 IIpssMoyronbpHas cucTeMa KOOpIAUHAT Ha bu6nunorexa [IOK
IIJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpIUHAT Ha bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
30 [Tpumeps! rpaukoB, 3a1aHHBIX bu6nuorexa LIOK
dhopmynamu https://m.edsoo.ru/7f41¢8a8
]1 [Tpumeps! rpadukoB, 3aTaHHBIX bubnmoreka [JOK
dbopmynamMu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
%3 Urenue rpaMKkoB peabHbIX bubnmoreka [JOK

3aBHCUMOCTEN

https://m.edsoo.ru/7f41ea24




Urenue rpauKoB pealbHbIX

84 .
3aBHCHMOCTEH
bu6mmoreka [JOK
85 Honsmne dyrKimm https://m.edsoo.ru/7f41ef06
86 I'padux pyHkunU
. . bu6mmorexa [IOK
87 CpoiicTea dyHKumi https://m.edsoo.ru/7f41f078
N N bubnuotexa [JOK
88 CroficTa QyHKIIHI https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
89 Jlnneiinas GyHKuus https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
20 Jlunciinas Gyniwm https://m.edsoo.ru/7f427412
N bu6mmorexa [IOK
91 [TocTpoenue rpaduka THHEHHON QyHKIH hitps:/m.edsoo.ru/7f426d e
92 [TocTpoenue rpaduka TuHEHHON HYyHKIIMHA
93 I'padux pynkuum y =[x|
94 I'padux dysakmmm y =[X|
95 'Iflgggp()g:;::lI:/IafO;;)EI?HTeCII\;eHK un" / bubmorexa [JOK
P2 N P - PYHKIL https://m.edsoo.ru/7f41f50a
Bcepoccuiickasi mpoBepouHas paboTa
9% HroroBas koHTpoNbHAs padoTa / bu6nuoreka [IOK
Bcepoccuiickas npoBepodHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U Butmmotexa LIOK
98 METOJIOB Kypca 7 Kjacca, o0o01ieHue

3HAHUU

https://m.edsoo.ru/7f429132




[ToBTOpEHNE OCHOBHBIX OHATUN U
99 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHWUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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8 KVIACC

KoanuecTBo yacoB Jlara JIEKTPOHHBIE
Ne Tema ypoka Konutponn| Mpakrude | oo | HHQpPOBbIe
n/n y Bceero HbIE cKHue mly o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 KBaipaTHbIil KOPEHb U3 YHCIIA 1 bubmmorexa IJOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UpparoOHATILHOM YHCIIE 1 bubmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe IPUOTMKCHUS 1
UPPALMOHATIBHBIX YHCET
4 JlecsiTuuHble PUOTMKEHUS |
UPPAIMOHATILHBIX YHCET
5 JleiicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHME IEWCTBUTEIIBHBIX YHCET 1
7 CpaBHEHHE NEMUCTBUTEIBHBIX YHCEI 1
8 Apudmernuecknil KBaapaTHbBII KOPEHb 1
9 YpaBHeHHE BHUIa X> = a 1
10 CpoiicTBa apu(MeTHIECKUX KBAAPATHBIX | bu6nuoreka [JOK
KOpHEeM https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuMeTHIeCcKuX KBaAPaTHBIX 1 bubnmoreka [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHue YUCIOBBIX BBHIPAKECHUH, | bu6nuorexa LIOK
COJIEpKAIMX KBAJIPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHye YHCTOBBIX BBIPAXKEHUH, 1 bubnmoreka [JOK
COZEepIKaIMX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YUCITOBBIX BHIPAKCHUH, 1 bubnuotexa [JOK




COJIepKalIMX KBaIPATHBIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH, bubnmoreka [JOK
COJiepKallMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHsp ¢ 1eJIbIM MT0Ka3aTesieM Eubmiorexa TOK
B https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch uncia. Pazmepsl
00BEKTOB OKPY>KaroIIero Mupa (oT
17 AJIEMEHTA Hrﬁz ‘IaCTHI/-II 0 KOIz:ME/I‘IeCKI/IX bubmnorexa LIOK
p A https://m.edsoo.ru/7f436098
00BEKTOB), JNIUTEIHHOCTh MPOIIECCOB B
OKpY>KarollleM MUpe
18 CBoiicTBa CTENEHU C I1IEJIBIM bubmuoreka [JOK
OKa3aTejieM https://m.edso00.1u/7f435648
19 CBoOICTBa CTEIEHU C MEIbIM bubnuotexa [JOK
MOKAa3aTeJIeEM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHU C 1IEJIBIM bubmuoreka [JOK
OKa3aTejieM https://m.edso00.1u/7f435648
1 CBOICTBa CTEIEHU C IEIbIM bubnuotexa [JOK
MOKAa3aTeJIeM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHU C 1IEJIBIM bubmuoreka [JOK
OKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBanpatHbiii TpéxuiieH
24 KBanpaTHblil TpéxuneH
25 Pasnoxenune kBaapaTHOro TpéXusieHa Ha bubnmoreka [JOK
MHOXUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue KkBaipaTHOro TpEXUJIEHA HA bu6nuoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTtponbhas paboTa mo Tema
" HIPOIIbHAZA pabota IO TeMam bu6moreka [IOK
27 KBanpatnsie kopHu. Crenenu.

KBanpatsbii TpexwieH"

https://m.edsoo.ru/7f42ec80




Bbu6mmoreka [JOK

28 Anrebpaneckas Apo0k https://m.edsoo.ru/7f430382
JlomycTUMble 3HAaUEHUS [TEPEMEHHBIX,
29 BXOJISIIMX B aareOpanvecKkue
BBIPKCHUS
JlomycTUMble 3HAaUEHUS [TEPEMEHHBIX,
30 BXOJISIIMX B aareOpanvecKkue
BBIPXKCHUS
31 OCHOBHOE CBOMCTBO aJIreOpandecKou bu6nuoreka [JOK
Ipoou https://m.edsoo.ru/7f4308e6
. Bbu6mmoreka [JOK
32 Coxpamenue apodeit https://m.edsoo.ru/7f430a8a
. but6morekxa [IOK
33 Coxparmenne apodeit https://m.edsoo.ru/7f430f44
N bubnuotexa [JOK
34 Coxparerue 1pobei https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE U bu6nuoreka [JOK
JICTICHUE alreOpandecKux apooei https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE U Bbu6mmorexa [JOK
JeneHue anredbpandeckux apobei https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE U bu6nuoreka [JOK
JICTICHUE alreOpandecKux apooei https://m.edsoo.ru/7f4318¢c2
33 CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE U Bbu6mmoreka [JOK
JeneHue anredbpandeckux apobei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBaHue BBIPAKEHHIA, bu6nunorexa LIOK
coJiepKanux anreOpandeckue Ipoou https://m.edso0.ru/7f43259¢
40 [IpeoOpa3oBaHue BbIpaxeHHH, bubnmoreka [JOK
COJIEpIKalINX anredpandeckue I1podu https://m.edsoo.ru/7f432736
41 [IpeobOpazoBanme BRIpAXKEHUH, bubmiorexa [JOK

https://m.edsoo.ru/7f432736




COJIEpIKalINX anredpandeckue I1podu

47 Kontponbhas pabota no teme bubnmoreka [JOK
"Anrebpanyeckast 1poop" https://m.edsoo.ru/7f431d36

43 KBaIbaTHOE VhABHEHHE bubmuoreka [JOK
BaZpaTHOC ypaBHCHN https://m.edsoo.ru/7f42eela

44 HenosHoe kBasipaTHOE ypaBHEHUE bubmmoreka LIOK
P M https://m.edsoo.ru/7f42eecla

45 H K 0€ ypaBHEHHE bubmmorexa IIOK
CHOHOC KBA/paTHOE YP https://m.edsoo.ru/7f42eecla

46 dopmyiia KOpHEN KBaapaTHOTO bu6nuoreka [JOK
YpaBHECHUS https://m.edsoo.ru/7f42£158

47 dopmysa KOpHEN KBaIpaTHOTO bubnuorexa [IOK
YpaBHEHHUS https://m.edsoo.1u/7f42£36

48 dopmyiia KOpHEN KBaapaTHOTO bu6nuoreka [JOK
YpaBHECHUS https://m.edsoo.ru/7f42f5a4

bu6mmoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
>0 Teopema Buera https://m.edsoo.ru/7f430076

5 Pemrenue ypaBHEHUH, CBOASIIUXCS K bu6nunorexa [IOK
KBaIPaTHBIM https://m.edsoo.ru/7f43c542

59 Pemrenne ypaBHeHUH, CBOASIINAXCS K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0

53 [Tpocreiimme qpoOHO-palliOHATEHBIE bu6muoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreiimue qpoObHO-palnOHATEHBIE bubnmoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f432b6e

55 PenieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubnuotexa [JOK

KBaJIpaTHBIX YPaBHEHHH

https://m.edsoo.ru/7f42£75¢




56

PemreHne TeKCTOBBIX 337124 C IIOMOIIBIO
KBaJPAaTHBIX YPaBHCHUMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42{8{6

57

Konrtponsnas padora o Teme
"KBanpartnsie ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f430112

58

JIuHeiiHOE ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0 rpaduK, IpUMEpHI
pellieHrs] ypaBHEHUH B IEJIbIX YHCIIaX

59

JIuHeitHOE ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0 rpaduK, IpUMEpHI
pellieHrs] ypaBHEHUH B IEJIbIX YHCIIaxX

60

JIuHeitHOE ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0 rpaduK, IpUMEpHI
pellieHrs] ypaBHEHUH B IEJIbIX YHCIIaxX

61

Pemenue cuctem AByX JIMHEMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C ABYMSI IEPEMEHHBIMU

63

Pemenue cuctem AByX JIMHEMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU

64

IIpuMepsl penieHus: CUCTEM HEJTMHENHBIX

YpaBHEHUH C IBYMs MIEPEMEHHBIMU

65

[Ipumepsl pereHnst CUCTEM HETMHEHHBIX

YpaBHEHUH C IBYMs IEPEMEHHBIMU

66

I'paduueckas HHTEpIIpETALIUS
YPaBHEHHUS C ABYMsI IEPEMCHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIIpETAIIISI
YpaBHCHHA C ABYMs ICPCMCHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUM C IBYMSI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6




NCPCMCHHBIMU

Pemmenne TekcTOBBIX 3aJa4 ¢ IOMOIIBIO

68 .
CUCTEM ypaBHEHHI
69 Perrenre TeKCTOBBIX 3371a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM
70 Pemrenne TekCTOBBIX 337124 C IOMOIIBIO
CUCTEM YpaBHEHUI
71 UucnoBbie HEPABEHCTBA M MX CBOMCTBA
72 UuciioBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM NTEpEMEHHOMN
JIvnHeHbIE HEPAaBEHCTBA C OJHOM bu6nuoreka [JOK
74 .
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHble HEpaBEHCTBA C OJHOMN bubnmoreka [JOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
MEPEMEHHOMN U UX PEIICHUE
CucreMbl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
77 N .
OIHOM NEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bu6muoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILLICHUE
N300paxeHne penieHus TMHSHHOTO
80 HE a]feHCTBa I/IpI/IX CHUCTEM Ha YUCIIOBOMU bubmmoreka LIOK
P . https://m.edsoo.ru/7f42c9e4
psIMOit
N300paxeHne penieHus TMHSHHOTO
p p . bubmuoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM Ha YHCIIOBOU

IPSIMOiL

https://m.edsoo.ru/7f42¢9¢e4




Konrponsnas pabora o Temam

82 n LAl
HepasenctBa. CucteMbl ypaBHEHHM
bu6mmoreka [JOK
83 Honsmne dyrkimm https://m.edsoo.ru/7f433¢c12
’4 OO6nacTh onpenenaeH sl © MHOKECTBO bubnmoreka [JOK
3HaYCHUI QYHKINH https://m.edsoo.ru/7f433d84
&5 CriocoObl 3a1anust PyHKITUH
86 I'padux dynxmmm
R7 CpoiicTBa GyHKIIUU, UX OTOOpaKEHHE Ha
rpaduke
28 UreHne U MOCTpOeHUE rpapuKoB
byHKIMA
29 [Tpumepst rpadukoB QyHKITHH,
OTPaKAIIIUX PEATbHBIE MPOIIECCHI
)
o | Sy omcuaae oo B 10K
PATHYIO NIPOTIOPIL https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX IrpaduKu
91 I'unepbomna
Bbu6mmoreka [JOK
92 T'unepbora https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
— 2
93 I'padpmk dymxumu y =x https://m.edsoo.ru/7f434572
2 ve=x3 v=VY — vl
04 | rpadmtccsos penserne ypasnenniin Bubmiorera LIOK
p DCILICHHC P hitps://m_edsoo.ru/7f434d38
CUCTEM YpaBHEHUH
[ToBTOpEHNE OCHOBHBIX OHATUN U
95 METOJ0B KypcoB 7 U 8 KJIacCOB, bubnmoreka [JOK

00o61menue 3Hanuit / Beepoccuiickast
poBepoyHas pabora

https://m.edsoo.ru/7f4371aa




96 HToroBast KOHTposIbHAs paboTa / 1 bubnuorexa [IOK
Bcepoccuiickas npoBepoyHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEeHNE OCHOBHBIX MOHATUN U

97 METOJIOB KypcoB 7 M 8 KIIacCOB, 1
000011IeHHE 3HAHUI
[ToBTOpEeHNE OCHOBHBIX MOHATUN U

bu6morexa [IOK

98 €ToJ10 coB 7 1 8 KJa 1
24656261112}?3}1;”1; KIaccos, https://m.edsoo.ru/7f43736¢
[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmorexa [IOK

99 €ToJ10 coB 718 1
24656; D o https://m.edsoo.ru/7f437510
[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmorexa [IOK

100 €ToJ10 coB 7 1 8 KIa 1
24656; D o https://m.edsoo.ru/7f4376b4
[ToBTOpEeHNE OCHOBHBIX MOHATUN U

bu6morekxa [IOK

101 €ToJ10 coB 7 1 8 Kac 1
24656; D o https://m.edso0.ru/7f436b88
[ToBTOpEeHNE OCHOBHBIX MOHATUN U

102 METOJIOB KypcoOB 7 U 8 KIIaCcCOB, 1 Bubmaotexa LIOK

0000111eHUE 3HAHU

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




9 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoas
HbIe
padoThI

IIpakTHye
CKHe
padoThbI

Jlata
H3y4eH
us

JJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

PanmonansHbIe YKMcIia, UpparoHaTbHBIC
YHucjia, KOHCYHbIC U 6€CKOHC‘-IHBIC
JECATUIHBIC TPOOH

MHOXECTBO JICMCTBUTEIBHEBIX UHCE]T,
HGﬁCTBHTGHBHBI@ qHuciia KakK 66CKOHC‘IHBI€
JECTUYIHBIC TPOOH

B3anMHO 0THO3HAYHOE COOTBETCTBHE
MEXKIy MHOXECTBOM JCHCTBUTEIbHBIX
4KCell U MHOXKECTBOM TOUYEK
KOOPJMHATHOU IIPSIMOM

CpaBHeHME IEWCTBUTENIbHBIX YHUCET,
apupMeTHIECKUE EHCTBUS C
HeﬁCTBHTGHBHBIMI/I qucJijiaMu

[TpubnmxE€HHOE 3HAUEHUE BETUYMHBI,
TOYHOCTh MPUOIMIKEHHUSI

Oxkpyrnenue yucen

OkpyrieHue yucen

[Ipukuaka v oLleHKa pe3yJIbTaTOB
BBIYUCIIEHUN

[Tpukuaka 1 olleHKa pe3yJIbTaTOB
BBEIYMCIICHUN

10

JInneiiHoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOJSIIUXCS K JJMHEHHBIM

Bu6mmorex [HOK
https://m.edsoo.ru/7f43bf66




11

JInneiinoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOIAIINXCS K TMHEHHBIM

12 KBagpatnoe ypaBuenue. Pemenne bu6muoreka [JOK
YpaBHEHUH, CBOJIAIIMXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagpatHoe ypaBHeHue. Pemenue bubnmoreka [JOK
YPaBHEHUH, CBOJSAIINXCS K KBaAPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHble ypaBHECHUS Eubmiorexa TOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBaapaTHbie ypaBHEHUS Eubmiorexa TOK
P P https://m.edsoo.ru/7f43¢3d0
[Ipumepsl pemieHust ypaBHEHUM TPEThER U
16 4eTBEPTOU CTENEHEH Pa3I0KEHUEM Ha
MHOKUTENH
[Ipumepsl pemieHust ypaBHEHU TPEThER U
17 4eTBEPTOU CTENIEHEH Pa3I0KEHUEM Ha
MHOKUTENH
13 Pemenne qpoOHO-palioHaIbHBIX bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paioOHAIBHBIX bu6nuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43¢9b6
20 Penrenuie TeKCTOBEIX 3a1a4
anre0pandeckuM METOI0M
21 Pewenune TekcToBBIX 33024
anredpandecKuM METOJIOM
2 Penrenuie TeKCTOBEIX 3a1a4
anre0pandeckuM METOI0M
23 KonrponbHas padora o Teme "YpaBHEHUsS
C OJIHOM mepemMeHHOn"
24 YpaBHeHUE ¢ IByMS IEPEMEHHBIMU U €70 bubnuorexa [IOK




rpaduk

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

VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €T0

bu6mmoreka [JOK

25
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTMHEHHBIX YPAaBHEHUH
JIByMsI IEPEMEHHBIMU U €€ peleHue
27 CucreMa IByX JMHEUHBIX YPABHEHUI C
JIByMsI IEPEMEHHBIMU U €€ pelleHue
2% Cucrema 1ByX JIMHEHHBIX YPAaBHEHUH ¢
JIByMsI IEPEMEHHBIMU U €€ peleHue
29 CucrteMa IByX JMHEUHBIX YPABHEHUI C
JIByMsI IEPEMEHHBIMU U €€ pelleHue
Pewenue cucrem AByX ypaBHEHU, OJHO
30 13 KOTOPBIX HHHCP'IH(})]C };pz[ roe _ bubmmorexa LIOK
op - 24Py https://m.edsoo.ru/7f43d23a
BTOPOU CTENECHU
Pewienue cucrem AByX ypaBHEHUM, OJHO
31 13 KOTOPBIX HHHCP'IH(})]C };pz[ roe _ bubmoreka LIOK
N P - &Py https://m.edsoo.ru/7f43d55a
BTOPOM CTENECHU
Pemenue cucreM IByX ypaBHEHUN, OHO
32 W3 KOTOPBIX JUHEUHOE, a IPYyroe —
BTOPOM CTEIECHU
Pemenue cucreM IByX ypaBHEHUN, OHO
33 W3 KOTOPBIX JUHEUHOE, a IPYyroe —
BTOPOM CTENEHU
34 I'padmyeckas MHTEpPIIPETALINS CUCTEMBI
YPaBHEHUH € ABYMSI IEPEMEHHBIMHU
35 Pemenne TekcToBBIX 3304
anre0pandeckuM CrocoooM
36 Pewenune TekcToBBIX 33024

anredpandecKuM crocooom




KonTponbras pabota mo teme "CucreMsr

37 o
ypaBHEHUM
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucrioBbie HEPABEHCTBA U UX CBOMCTBA bubmiorexa [JOK
p https://m.edsoo.ru/7f43ad5a
JIuHeitHbple HEpaBEHCTBA C OJHOM bubnmoreka [JOK
40 o
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIvHeliHbIE HEPAaBEHCTBA C OJHOM bu6nuoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeitHbple HEpaBEHCTBA C OJHOM bubnmoreka [JOK
42 o
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOM
MEPEMEHHOMN U UX PEIICHUE
44 CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PEIICHUE
45 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOM
MEPEMEHHOMN U UX PEIICHUE
46 KBagparHslie HEpaBEeHCTBA U UX PEILIEHUE Bubmorexa [IOK
P p p https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE bubmmorexa LIOK
P P P https://m.edsoo.ru/7f43b21 e
48 KBagparHbslie HEpaBEeHCTBA U UX PEILIEHUE Bubmiorexa LHOK
P P P https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
50 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE
['paduueckast unTEpHpETALIMS HEPABEHCTB
pag pripetal p bubmuoreka [JOK
51 Y CUCTEM HEPaBEHCTB C JBYMs

NEPEMEHHBIMU

https://m.edsoo.ru/7f43b098




I'paduueckas HHTEpIIpETAINS HEPABEHCTB

52 U CUCTEM HEPaBEHCTB C JBYMs
MIEPEeMEHHBIMU
53 KoHnTtponbhas paborta mo teme
"HepaBencrsa"
54 KBanpatuunas ¢pyHkmus, e€ rpaduk u bu6nuoreka [JOK
CBOICTBA https://m.edsoo0.ru/7f4396¢6
55 KBanpatuunas ¢pyskius, e€ rpaduk u bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pyHknus, e€ rpaduk u bu6nuoreka [JOK
CBONCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, 0Cb CHMMETPHH NapadoJIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOPAMHATHI BEPIITHHBI bu6nuoreka [JOK
napaboJIbl, OCh CHMMETPHUH NTapaboIIb https://m.edsoo.ru/7f43a03a
[TapaGoina, KOOpAUHATHI BEPIIHHbI bubnmoreka [JOK
59
napaboJIbl, 0Cb CHMMETPHH NapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOPAMHATHI BEPIITHHBI bu6nuoreka [JOK
napaboJIbl, OCh CHMMETPHUH NTapaboIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoina, KOOpAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, 0Cb CHMMETPHH NapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabo:a, KOOpIUHATHI BEPIINHBI
napaboJIbl, OCh CHMMETPHUH NTapaboIIb
I'padukn pynkomii: y = kx, y =kx + b,
63 - 5 -
y—k/X, Y=X7, y=VX, y_|X|
64 I'paduxu pynkmmii: y = kx, y =kx + b,
Fk/xa y:X3: Yy—VX, F|X|
65 I'paduku pynkomii: y = kx, y =kx + b,

y=k/x, y=x3, y=VX, y=[X|




I'paduxn pynkmmii: y = kx, y =kx + b,

| ykix yxt yove yoI
67 I'paduxu pynkmmii: y =kx, y =kx + b,
Fk/xa szs, Yy—VX, F|X|
I'padukn pynkmomii: y = kx, y =kx + b,
68 - oy -
y—k/X, Y=X7, y=VX, y_|X|
" " bubmuoreka [JOK
69 KonTtponbnas padora nmo teme "®yHKIUN https://m.cdsoo.ru/7f43ab84
70 ITonsgaTHE YHUCIIOBOH ITOCIEA0OBATEIBLHOCTHU Bubmiorexa LHOK
https://m.edsoo.ru/7f43e6¢6
3ajaHue Nociaea0BaTeIbHOCTH
71 peiyppeHTHOﬁ f[bopMynoﬁ u Gopmyoii n- bubmorexa HOK
https://m.edsoo.ru/7f43ebda
r'o WIeHa
7 Apudmernueckas U reoMeTpuyecKas bubnmorexa [JOK
IIPOTpeECCUm https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas u reoMeTpuIecKas bu6nunorexa [IOK
MPOTPECCUU https://m.edsoo.ru/7f4313b4
74| reomerpmaceroit nporpecert cynty Bubmnoexa LIOK
p porp &Y https://m.edsoo.ru/7f43f58a
MIEPBBIX N YIECHOB
75| reomerpmaceroit nporpecert cyts Bubmnoexa LIOK
p porp &Y https://m.edsoo.ru/7f43ef2¢c
MIEPBBIX N YIECHOB
76| reomerpmaceroit nporpecert cynts Bubmnoexa LIOK
p porp &Y https://m.edsoo.ru/7f43{0c6
MIEPBBIX N YIECHOB
®opMyJibl N-TO HIeHa apmblvfemqecmﬁ u Butmmotexa LIOK
77 r€OMETPUYECKON IIPOrPECCUM, CYMMBI

IEPBLIX N YICHOB

https://m.edsoo.ru/7f43f72¢




78

®opMyIIbl N-ro 4ieHa apu(MeTHIeCKo u
r€OMETPUYECKON IIPOrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43{8a0

79

N3o0pakeHue uieHOB apupMETHIECKON 1
Tr€OMETPUYECKON IIPOrPECCUM TOYKAMU HA
KOOPJAMHATHOMW IJIOCKOCTH

80

N3o0pakeHne uieHOB apupMETHIECKON 1
Tr€OMETPUYECKON IIPOrPECCUM TOYKAMU HA
KOOPJAMHATHOMW IJIOCKOCTH

81

JIMHEWHBIN U SKCTIOHEHIMAJIbHBIA POCT

82

CioxHbI€ TPOIIEHTHI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43fe0e

&3

CioxHbI€ TPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonrponbHas padora no teme "Uuncnossie
110CJIE0BATENBHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHmE, 0000IIEHNE U
CHCTEeMaTH3alMs 3HaHUI. 3amich,
CpaBHEHUE, ACHUCTBUS C AEHCTBUTEIbHBIMU
YUCJIAMHM, YHACIIOBAs IpsiMast

86

[ToBTOpEeHmE, 0600IIEHNE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOILEHUs, NPONOPLUUHU

87

[ToBTOpeHmE, 0600IIEHNE U
cucreMarusauus 3HaHu. OKkpyrieHue,
IPUOJIMKEHNE, OIICHKA

88

[ToBTOpeHME, 0600IIEHNE U
cHCTeMaTHu3aInus 3HaHuH. Pelrenue
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
CII0COO0M

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443b12




[ToBTOpeHue, 06006mEeHNE 1
cucreMaTu3anud 3HaHui. Pemenue

bu6morekxa [IOK

89
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443cd4
Croco6oM
[ToBTOpeHue, 06obmEeHNE 1

90 cucTeMaTu3alus 3HaHui. Pemenue bubmuoreka [JOK
TEKCTOBBIX 33724 aprUPMETHUECKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpeHmE, 0000IIEHNE U

91 cucremarusanus 3HaHui. [IpeobpazoBanue bu6nuoreka [JOK
anre0pandecKuX BBIPAKEHUH, JTOMTyCTUMBIC https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpenue, 06ob6mEeHNE 1
cucremarusanuus 3HaHui. [IpeobpazoBanue bubnmoreka [JOK

92 o
anreOpandecKux BBIPAKEHUH, JOMTYCTHMbIE https://m.edsoo.ru/7f444364
3HAYEHHUS
[ToBTOpeHmEe, 0600IIEHNE U

93 cucremarusanus 3HaHui. [IpeodpazoBanue bu6nuoreka [JOK
anre0pandecKuX BBIPAKEHUH, JTOMTyCTUMBIC https://m.edsoo.ru/7f444612
3HAYCHUS
[ToBTOpenue, 06006mEeHNE 1

94 cuctemarusauus 3HaHui. [IpeobpazoBanue bubnmoreka [JOK
anreOpandecKux BBIPAKEHUM, TOMTYCTHMbIE https://m.edsoo.ru/7f444a94
3HAYEHHUS
[ToBTOpeHmE, 0600IIEHNE U

95 cucremaTtusanus 3HaHui. OyHkuuu: bu6nuoreka [JOK
MOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIHI

96 [ToBTOpenue, 0600IIEHUE U bu6nunorexa LIOK

cucrtemaTusaius 3HaHu. DyHkuuu:

https://m.edsoo.ru/7f444144




IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
byHKIUH

97

[ToBTOpeHue, 0600mEeHNE 1
cucrtemaTusanus 3HaHul. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
byHKIMA

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHmE, 0600IICHNE U
cucreMarusanus 3HaHui. OyHKIuu:
IIOCTPOCHHE, CBOMCTBA N3Y4YCHHBIX
byHKIUH

bu6mmorexa [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 0600mEeHNE 1
cuctemaTtusanus 3Hanui. ['paduaeckoe
peLICHUE YPAaBHEHHUM U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600mEeHNE 1
cuctemaTtusanus 3Hanui. ['paduaeckoe
peLICHUE YPABHEHHUM U UX CUCTEM

101

Hrorosast koHTpobHas paboTa

102

O060011IeHE U cucTeMaTh3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON

IMPOI'PAMMUBI
7 KIIACC
Kon
nposep .
SEMOL0 IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaTbl OCBOCHHs! OCHOBHOII
pe3y.h 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHus
Tara
1 Uucna u BBIYUCIIECHUSA
. BreimonHsaTe, coueras  yCTHblIE U IUCHbMEHHBIE  MPHUEMBI,
‘ apudmeTnyeckue AeUCTBUS C PalliOHAIBHBIMH YHCIAMU
HaxonuTe  3HA4Y€HHMsI  YUCIOBBIX  BBIPAXKEHHUW, IPUMEHATH
{9 pazHoOOOpa3Hble CHOCOOBI W TPUEMBI  BBIYHCICHUS 3HAYCHUU
' JIPOOHBIX BBHIPAKEHUH, COEepKaIUX OOBIKHOBEHHBIE U JECATHUHBIC
npobu
Ilepexoguts OT oxHOW (OpPMBI 3amucu  4YHCed K JApYrou
13 (mpeoOpa3oBBIBaTh  ACCATHYHYIO JIpoOb B  OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH, B OCCKOHEUHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAOUYMBATH PALIMOHAIBHBIC YHCIIA
1.5 OKpyrasTh ynciia
BBINTONHATE MPUKUJIKY M OLIEHKY PE3YyJIbTaTa BBIYUCIECHUN, OLEHKY
1.6 3HAYEHUM YMUCJIOBBIX BBIPAXKEHUW. BBINOIHATH JEUCTBUSA  CO
CTENEHSIMU C HaTyPAJIbHBIMU [TOKA3aTEISIMU
L7 [IpuMeHATh TpPU3HAKU [ETUMOCTH, pPa30KEHHUE Ha MHOXHUTEIH
' HATypaJbHBIX YUCEN
Pemiate  mpakTUKO-OPMEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
1.8 OTHOLIEHWEM  BEJIMYUH,  NPONOPLHOHAIBHOCTBIO  BEJIIMYMH,

IIPOLICHTAMM, WHTEPIPETUPOBATH pPE3YyJIbTAThl pELICHUSA 3a1ad ¢




y4ETOM OrpaHUYCHUH, CBSI3aHHBIX co CBOWCTBaMH

paccMaTpuBaeMbIX OOBEKTOB

2 AnrebpanyecKkue BhIPAKCHHUS
51 Hcnonp3oBaTh anreOpanveckyto TEPMHHOJIOTHIO U CHMBOJHKY,
' NPUMEHSTH €€ B IPOIECCe OCBOCHHSI yUeOHOTO MaTepuaa
27 Haxoauts 3HaueHus OyKBEHHBIX BBIPAKEHUN TMpH 33JaHHBIX
. 3HAUYECHUSIX TEPEMEHHBIX
53 BeimonusaTe mpeoOpa3oBaHUs IEJIOT0 BBIPAXEHHS B MHOTOYICH
‘ NpHUBEIEHNEM NOJOOHBIX ClIaraeMbIX, pACKPHITHEM CKOOOK
BrpINonaHATE YMHOXEHUE OJIHOWJIEHA Ha MHOTOWIEH W MHOTOYJIEHa
2.4 Ha MHOTOWICH, IPUMEHATh (DOPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTta|
pa3HOCTH
OcCylecTBIATh  Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTEIH C
55 MOMOMIbI0  BBIHECEHUS 32 CKOOKM  OOIIer0o  MHOXKHUTEJNS,
' TPYNIUPOBKU CJaraeMblX, HpUMEHEHUs (OopMys COKPAIIEHHOTO
YMHOKEHHUS
[IpumensTp  mpeoOpa3oBaHUS  MHOTOWICHOB  JUISl  PEIICHHS
2.6 pa3IMYHBIX 3a7a4 U3 MaTEeMaTUKH, CMEXHBIX IPEAMETOB, U3
peanbHOMN MPAKTUKH
57 Hcnonp3oBarh cBOWCTBA CTENEHEH C HAaTypalbHBIMH MOKa3aTeIsIMU
‘ JUIs IpeoOpa3oBaHUsI BhIPpaKEHU I
3 VYpaBHEHUs 1 HEPABEHCTBA
Pemats nuHEHBIE ypaBHEHUSI C OJHOM TEPEMEHHOW, MPUMEHSS
3.1 IpaBWia IEpPeEXoAa OT HMCXOJHOIO YpaBHEHHS K PAaBHOCHIBHOMY
eMy. [IpoBepsTh, IBIIAETCS TN YUCIIO KOPHEM YPABHEHMS
32 [Ipumenary rpaduyeckue METOAbl MpPH PEIICHUH JTHUHEHHBIX
. YPAaBHEHUH U UX CUCTEM
33 [MoxOupare mpuMepbl Map YHCEN, SBISIIOIIUXCS PEUICHUEM
‘ JMHEHHOTO YPaBHEHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOODJIWHATHOMW IUIOCKOCTH TpaduK JHUHEHHOTO
34 YpaBHEHHUS C JABYMS [EPEMEHHBIMHU; TIOJB3YSICh TpaduKoM,

MPUBOJUTH PUMEPHI PEUICHHS YPABHEHHUS




15 Pemwlats cuctemMbl OByX JIMHEHMHBIX YpPaBHEHHM C  JByMsd
‘ IIEPEMEHHBIMH, B TOM YHUCIIE TPaPUUECKU
CocraBnaATe W pemiarb JMHEWHOE YPABHCHHE WIM CUCTEMY
3.6 JMHEWHBIX YpaBHEHHUM MO YCJIOBHMIO 3aJlauyd, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl IIOJYUYEHHBIA PEe3yJIbTaT
4 Koopaunats! u rpadpuku. OyHKmn
N300pakath Ha KOOPJIWHATHON MPSIMOW TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4YHd, OTPE3KU, MHTEPBaJbl, 3allUCHIBATh
YHCIIOBBIE MPOMEXKYTKH Ha alre0pandeckoM sI3bIKe
T OrmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM
' KOOpAMHATaM
43 Crpoutb rpaduku TuHEHHBIX (GyHKIMNA. CTpouTh rpaduk GyHKIUU
‘ y = x|
OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI W3BECTHBIC 3aBUCUMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, DPAaCCTOSHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTs 3HaueHne QpyHKIMM 10 3HAYCHUIO €€ apryMeHTa
[Torumate rpaduueckuii crmoco0 TMPEACTABICHUS U aHAIHW3a
4.6 UH(QOpPMALIMU, W3BIEKaThb W MHTEPIPETUPOBATh MHPOPMALUIO U3
rpaduKOB peabHBIX MPOIECCOB U 3aBHCUMOCTEM
8 KITIACC
Kon
npoBep "
SEMOLO IIposepsiemble NpeIMeTHbIE Pe3yJIbTATh 0CBOEHHS OCHOBHOI
— o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust
TaTA
1 Yucna 1 BBIYUCICHUS
Hcnonp3oBaTh  HadajdbHblE  IPEACTAaBICHUS O  MHOYKECTBE
1 JNCHUCTBUTEIBHBIX  4YHCEI JUIsl  CpPaBHEHUsS, OKPYIJICHHA U
' BBIUUCIICHUH, H300pakaTh ICHCTBUTENbHBIC 4YHMCIA TOYKAMHM Ha
KOOPAMHATHOM MPSIMOil
1.2 [IpumeHsaTy mOHATHE apUPMETHUECKOrO0 KBaJIpaTHOTO KOPHS,




HaXOJWTh KBaJpaTHbIE KOPHH, HCIIOJNB3YS NpPHU HEOOXOAUMOCTH
KaJIbKYJATOD, BBITIOJIHSTD npeobpazoBaHus BBIpAXXEHU,

coJiepKallnX KBaJpaTHbIE KOPHU, UCIIONb3Ys CBOMCTBA KOpHEN

1.3

Hcnonp3oBarh 3amucu OONBIIMX M MallbIX YHCENI C IIOMOIIBIO

JECATUYHBIX Opo0eit u cTteneHel urcna 10

Anrebpanueckue BhIpaXKEHUS

2.1

[TpyuMeHATh MOHATHE CTENEHH C LEIbIM MOKa3aTesIeM, BBIMOIHSITh
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKAIIMX CTENeHH C IEeJIbIM

IIoKa3aTcjieM

2.2

BBITIONTHATE  TOKIECTBEHHBIE TPeoOpa3oBaHMs  PAIMOHAIBHBIX
BBIPAKEHU HA OCHOBE MpaBWJ JACHUCTBHI HAJ MHOTOWICHAMHU U

anreOpanyecKuMHU ApoOsSMU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[TpumensaTH MPeoOpazoBaHMs BHIPAKECHUN ISl PELLICHUS Pa3InYHbBIX
3aJa4 W3 MAaTCMAaTHKH, CMEXKHBIX IPEIMETOB, M3 PEAIBHOU

NPaKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemars nuHelHblE, KBaJpaTHbIE YpPaBHEHUS M palMOHAJIbHbIE
YPaBHEHUSI, CBOJSALIUECS K HUM, CUCTEMBI ABYX YPaBHEHUU C IBYMs

NEPEMCHHBIMU

3.2

[IpoBoauTh mNpOCTEHUIIME HCCIECAOBAaHUSA YPAaBHEHUHM U CHUCTEM
YpaBHEHMH, B TOM YHCJIE€ C HPUMEHEHHEM TIpapUuecKux
IpeacTaBlIeHUH (yCTaHABIMBAaTh, UMEET JIM YPaBHEHUE WM CUCTEMA

YpaBHEHUH pellIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIpoyee)

3.3

[lepexomuTs OT CIIOBECHOH (OPMYJNIHMPOBKH 3amadyd K €€
anreOpanyeckoi MOJIENIH C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WIN
CUCTEMBbl YpaBHEHHI, HWHTEPIPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4y [TOJIyYEHHBIN pe3yIbTaT

3.4

IIpuMeHATH CBOMCTBA YHUCIOBBIX HEPAaBEHCTB I CpPaBHECHMUS,
OIIEHKH, pelIaTh JMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHOM U UX
CHUCTCMBI, JaBaTb rpa(bnquKon HITIOCTpAlIO MHOXCECTBA,

pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB




4 OyHKIUU
[TonnMarh ¥ UCTHONB30BaTh (YHKIIMOHATBHBIC TOHATUS W S3BIK
41 (TepMUHBI, CUMBOJIMUYECKHE OOO3HAUYEHUs), OMPEICIATh 3HAYCHUE
(GYHKIIMM 10 3HAaYEHHUIO apTyMEHTa, ONpeAeNsaTh CBOMCTBA (PYHKIINH
o e€ rpaduky
Crpouts rpaduku eMeHTapHbIX (YHKINH BUIA:
y=k/x
y
4.2 =
, Y =X,y = x>, y = [X|, omHCHIBaTh CBOMCTBA YUCIOBOU (PYHKIIUH IO €€
rpaduxy
9 KJIACC
Kon
npoBepst IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHUsI OCHOBHOI
eMoro 00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€r0
pe3yJbT o0pa3zoBaHus
ara
1 Yuca 1 BIYACIEHUS
CpaBHUBATh U yHOPSAJOYUBAThH PAllMOHAIbHBIE U UPPALMOHAIIbHBIE
1.1
yucna
Bemonnsate  apudmeTnueckue JEMCTBHS € pallMOHAIbHBIMU
1.2 YHCJIaMHU, COY€Tas YCTHbIE U MUCbMEHHbIE MPUEMBI, BBIMOIHSITDH
BBIUMCJICHUSI C UPPAIIMOHATLHBIMH YUCIIAMU
Haxonutp 3HaueHHs cTeneHer ¢ UENbIMU MTOKA3aTeIsIMU U KOPHEH,
1.3
BBIUMCIISATH 3HAUCHHU S YHCIIOBBIX BBIPAXKCHUN
14 OKkpyryisiTh  JCUCTBUTENBHBIE YHCIA, BBINOIHATH MPUKUAKY
pe3yJibTaTa BEIYUCICHUN, OLIEHKY YHCIIOBBIX BBIPAKEHUIN
2 YpaBHEHHUs U HEPABEHCTBA
Pemate nuHeiHble W KBagpaTHbIE YpaBHEHHS, YpaBHEHUS,
2.1

CBOISNIIMECS K HHM, TPOCTEHIINE ApOOHO-parmOHAIbHBIC




ypaBHEHUS

2.2

Pemiatb cucTEMBbl JABYX JIMHEWHBIX YypaBHEHHH C JBYMs
NEPEMEHHBIMH U CHCTEMbI JIByX YypaBHEHHUH, B KOTOPBIX OJHO

YPaBHCHHUEC HE SABJISACTCA JIMHEHHBIM

2.3

Pemartes TekcToBBIE 3amaum  anreOpandecKuM CIOCOOOM ¢
MIOMOIIIBIO COCTABJICHHS YPaBHEHUS WJIH CHUCTEMBI JIBYX YPaBHCHHIMA

C ABYMs NICPCMCHHBIMU

24

IIpoBoauTh mpoCTEHIINE WCCIECIOBAHUA YPABHEHUNW U CUCTEM
YpaBHEHHH, B TOM YHCJIE€ C TPUMEHEHHEM TIpapUuecKux
IpEICTaBICHUN (HampuMep, yCTaHaBIMBATh, UMEET JIU YpaBHEHUE

WIN CUCTEMa YPaBHEHHH peIlIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemiate nuHeiiHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh peElIeHWE HEPAaBEHCTB HaA YHCJIOBOW MPSMOH,

3aIllUChIBATh PECIICHHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemath cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKJTIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300pakaTh pEUICHUE
CUCTCMbI HCPABCHCTB HaA 9HCI0BONI HpHMOﬁ, 3alMUCbIBATh PCHICHUC

C IIOMOIIBIO CHMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA NPHU PCIICHUHU PA3JIMYHBIX 3a/1a4

DOyHKIUU

3.1

PacniozHaBath ~ (yHKIMM  HM3yYeHHBIX BHUJIOB. [loka3bIBaTh
CXEMaTHYECKH pPACIOJIOKCHUE Ha KOOPJIMHATHOM IUIOCKOCTH
rpadukoB pyHKImit Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HaYCHUI K03()(DUIIMEHTOB, ONMUCHIBATh CBOIMCTBA

byHKIHHA

3.2

IToka3piBaTh CXEMAaTHYECKU pPACIOJI0KEHUE HAa KOOPIAMHATHOU
I0cKoCcTH TrpadukoB GyHKIUI Buga y = VX, y = [X| 1 onuckIBaTh

CBOWCTBA (PyHKITHI

3.3

Crpouth M H300pa)xaTb CXEMaTHUECKH TpaUKu KBaJIpaTUUHBIX
(GyHKLMH, ONMUCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHA MO HX

rpadukam




Pacrnio3HaBath KBagpaTHUHYIO (QyHKIUIO 1O (hopMmyJsie, MPUBOAUTD

3.4 OpUMeEpbl KBAPATUYHBIX (PYHKUUH U3 peaabHON KHU3HH, (DU3HKH,
TreOMETPUH
4 Apudmernueckas 1 reoMeTpUUeCcKas MpOrpeccuu
Al PacnozHaBaTh apu(MeTHUECKYI0 M T€OMETPUUYECKYIO MPOrpeccun
' IIPU Pa3HBIX CIIOCO0axX 3aaHUS
BBINONMHATE BBIUMCIIEHUS] ¢ UCHOIB30BaHUEM (DOpMyYJT 1-ro 4jeHa
4.2 apu(METHYECKONW U TeOMETPUYECKON MPOrpECCHid, CyMMbI IEPBBIX
N 4JICHOB
13 W300pakaTh ~ wiIEHBl  MOCIENOBATEIBHOCTH  TOYKAMH  Ha
' KOOPAMHATHOW IUTIOCKOCTH
Pemats 3amaun, cBsi3aHHBIE ¢ YHCIOBBIMU NIOCIIEA0BATEIBHOCTIMH,
4.4 B TOM 4YHCIE 3aJayd U3 peajbHOW JXKU3HU (C MCIOIb30BaHHEM

KaJIbKYJIATOPA, TU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna u BEIYUCIIEHUSA
JlpoOu OOBIKHOBEHHBIE W JECITHYHBIC, TIEPEXO] OT OIHON (HOPMBI
1.1 3anucH JapoOeit k npyroil. [lonarue panuoHaqIbHOrO YMCa, 3aIHCh,
CpaBHEHUE, YIOPSAI0UYMBAHNE PALIMOHAIBHBIX YHCEI
12 ApudmMernueckue ACUCTBUS C pallMOHATLHBIMHU YHcliaMu. Pemenue
' 3a]a4 U3 pealbHOM MPAKTUKK HA 9acTH, HAa IPOOH
Crenenb ¢  HaTypaJbHBIM  IIOKa3aTelIeM: OIIpe/IeTICHHE,
1.3 npeoOpa3oBaHre BBIPAKCHUN HAa OCHOBE OIMPEICIICHHUS, 3aIuCh
OOJIBITTNX YHCET
[TporieHThI, 3amUCh MPOLIEHTOB B BHJE APOOM W Jpodu B BUC
14 MpONEHTOB. TpHu OCHOBHBIE 3a/1a4M HA MPOIEHTHI, PEIICHUE 3a7a4 U3
peanbHON MPAKTUKU
Ls [IpuMmeHeHne MPU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIH
‘ HaATypaJIbHbBIX YUCEIl
L6 PeanpHble 3aBUCMMOCTH, B TOM 4YHCIIe TpsMmas u oOpaTHas
‘ MIPOMOPLUOHATIEHOCTH
2 Anrebpanueckue BbIPAKEHHS
51 [lepemeHHbIE, YKMCIOBOE 3HAYEHHUE BBIPAKECHUS C TMEPEMEHHOM.
' JlommycTrMbIe 3HAYCHUS TTEPEMEHHBIX
27 [IpencraBneHne 3aBUCHUMOCTH MEXIy BEIMUYMHAMU B  BUJC
‘ dhopmynel. Beraucnenus mo ¢popmyaam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO paBHBIC
‘ BBIPKCHUS
2.4 CBoiicTBa CTENEHU C HATYPAJbHBIM MOKa3aTEIeM
55 Opnnounensl U MHoOrowieHsl. Crenenb MHorouseHa. CroxeHue,

BBIYUTAHUEC, YMHOXKCHHNEC MHOT'OYJICHOB




@opMyJIbl COKPAIEHHOIO YMHOXKEHHUA: KBaJIpaT CyMMBI U KBaJpat
2.6 pasHoctu.  dopMmyna  pasHOCTH  KBaapaToB.  PazmoxeHue
MHOT'OYJIEHOB Ha MHOKUTENHN
3 VYpaBHEeHUS
31 VYpaBHEHHE, KOpEHb ypaBHEHHs, NpaBwia npeoOpa3oBaHUs
‘ YPaBHEHUS, PABHOCWJIBHOCTh YPAaBHEHHM
32 JluHeiiHOe ypaBHEHHE C OJIHOW TEPEMEHHOH, 4YHUCIO KOpHEU
. JIMHENHOTO YPaBHEHUS, PEILICHUE JTMHEHHBIX YPAaBHEHUN
13 CocraBieHue ypaBHEHHH MO yCJIOBUIO 3a1aul. PelieHne TeKCTOBBIX
. 3a/1a4 ¢ IOMOIIBIO YPaBHEHUN
34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
CucreMa nBYX JIMHEMHBIX YpPaBHEHUW C JBYMSI IEPEMEHHBIMH.
3.5 Pemenue cucrem ypaBHeHHH cnocoOoM mojacTaHOBKH. [Ipumepst
pelIeHNs] TEKCTOBBIX 337a4 C IIOMOILBIO CUCTEM YpaBHEHUN
4 Koopnunate! u rpadpuku. OyHKIMN
4.1 Koopaunara Touku Ha npsiMOi
42 UYucnoBsle NpoMexyTKu. PaccrossHue Mexay [OByMs TOYKaMH
‘ KOOPAMHATHOW MPAMOM
e [IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcimcca u
. OpAMHATa TOYKH HAa KOOPAMHATHOM MJIOCKOCTU
44 [Tpumepsr TpadukoB, 3amaHHbIX (opmyiaamu. UreHue rpadukoB
‘ peanbHbIX 3aBUCUMOCTEMN
4.5 [Tonstue pynkun. I'padux Gpynkuuu. CoicTBa QyHKIHIA
4.6 Jluneiinas pyukmaus, e€ rpaduk. ['paduk pyHkmm y = [X|
. I'paduaeckoe pereHue JIMHEHHBIX YPABHCHUA U CUCTEM JIMHEHHBIX
. ypaBHEHUHI
8 KITIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

Yucna 1 BEIUMCIIEHUA

1.1

KBagpatubiii kopeHb u3 uucna. IlonsTHe 00 wHpparoHaIEHOM




yucie. JlecaTuuHble TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI

CBoiicTBa apu(hMETHUECKUX KBaIPATHBIX KOPHEW U MX NPUMEHEHUE

1.2 K TNpeoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUH M BBIYUCICHHSM.
JlericTBUTENIbHBIC YHCIIA
13 Crenenp ¢ LenbIM IOKazareneM U e€ cBoiictBa. CraHpmapTHast
' 3aMuch Yucia
2 Anrebpandeckue BoIpaKSHUS
51 KBanpaThbslil TpEXuieH, pas3lioKEHHE KBAaJIpAaTHOIO TPEXUJIEHA HA
' MHOKUTENH
55 Anrebpanyeckass apoOb. OCHOBHOE CBOWCTBO anre0panyecKoit
' npobu
53 CrnoxeHue, BbIUMTAaHHWE, YMHOXKEHHUE, JelIeHHe alreOpandecKux
' npo0eit
2.4 PannonanpHbIC BRIpAXKEHUS U UX MPe0Opa3oBaHUE
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBagpatHoe  ypaBHeHue, QopMyna KOpHEH  KBaJpaTHOTO
' ypaBHeHus1. Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIIMXCSA K JMHENHBIM U KBAIPATHBIM
33 [pocreiinme 1poOHO-palOHATBHBIE YPAaBHEHHS
I'paduueckast HHTEpHIpeTaLUs YPAaBHEHUH C IByMsI IEPEMEHHBIMU U
3.4 CUCTEM JIMHEWHBIX yYpaBHEHUH C ABYMs IepeMeHHBbIMH. [Ipumepsr
pELIEHUs] CUCTEM HEJTMHENHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU
3.5 Pemienune TekcTOBBIX 33724 areOpanyeckuM crocodom
3.6 UuncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OAHON NIEPEMEHHOU
4 OyHKIUU
il [onsarue ¢pynkunu. OO1aCTh ONMpeeNIeHUs] 1 MHOKECTBO 3HAUCHHH

bynkuun. CiocoOs! 3a1anus QyHKIIHNA




4.2 I'padux Gpynkiun. Urenue cBoicTB GyHKIMHU N0 €€ rpaduKy
43 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONUINX PEATbHBIE MTPOLECCHI
a4 OyHKIUH, OIKCHIBAIOIINE pSIMYIO u o0paTHYI0
' MPOMOPIIMOHATIEHBIC 3aBUCUMOCTH, UX TPaPUKH
4.5 DyHKIUYU y =x% y = X7
4.6 Oynknum y = Ux, y = |x]|
4.7 ['paduaeckoe pernieHne ypaBHEHHN B CHCTEM YPaBHECHUM
9 KJIACC
Kon ITpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Yucna v BBIYUCIEHUS
. PanmonanbHble  4YMcna, UWppalMoOHAIbHBIE YHUCIA, KOHEYHBIE U
‘ OECKOHEUHBIC JAECATUIHBIC POOH
MHOX€ECTBO ACHCTBUTENBHBIX YHUCEN, IEUCTBUTENIbHBIE YHUCIA KakK
15 OeCKOHEUHBIE  JecATHYHbIE  Jpobu. B3aummHO  OJHO3HAYHOE
' COOTBETCTBUE MEXAY MHOXKECTBOM JCUCTBUTEIBHBIX YHCEI H
KOOpJAUHATHOM MIpsiMoil. CpaBHEHHUE IEUCTBUTENBHBIX YUCET
1.3 ApudmeTrndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
Wsmepenusi,  npuOmmkeHus,  ONEHKU.  PasMmepsl  OOBEKTOB
14 OKPY’KAaIOILIET0 MHUpa, UIMUTEIBHOCTh IPOLIECCOB B OKPYXKAOLIEM
‘ mupe. [IpubnmxEHHOe 3HaYCHUE BETHYNHBI, TOYHOCTH TPUOIIHKEHUS.
Oxkpyriaenue yncen. [Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJJHOM MTEPEMEHHOMN
27 JluneitHoe ypaBHeHHWe. PemieHue ypaBHEHU, CBOJAIIUXCS K
. JIMTHEUHBIM
53 KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOZISIIMXCS K
‘ KBaJPAaTHBIM
y bukBagpatHoe ypaBHeHue. [Ipumepsl perieHust ypaBHEHUN TPEThber U
. YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIHN
2.5 Pemenne npoOHO-pallMOHABHBIX YPaBHEHUN




2.6

Cucrembl ypaBHEHUN

2.7 VYpaBHEHHE ¢ IByMsI IEPEMEHHBIMU H €r0 Tpaduk
2.8 Pemrenue cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
9 Pemrenue cucrem AByX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a
‘ JIPyroe — BTOPOil CTENEHU
510 I'paduueckass HMHTEpIpeTanysi CHUCTEMbl YpaBHEHUH ¢ JAByMS
' IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337129 anreOpandeckKuM crocooom
2.12 UucnoBbie HEPABEHCTBA M UX CBOMCTBA
2.13 PelreHne nMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHON
2.14 Pemienue cuctem JTMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBa
516 I'paduueckas MHTEpIIpETAs] HEPABEHCTB M CHUCTEM HEPABEHCTB C
' IBYMsI IEPEMEHHBIMU
3 OyHKIU
31 KBangpatuunas ¢yaknus, e€ rpaduk u cBoiictBa. Ilapaboua,
‘ KOOPJIMHATHI BEPIIMHBI 1apadoJbl, OCh CHMMETPUH N1apaboJIbl
3.2 I'paduxu Qynkuit y=kx, y=kx+b u ux cBoMCTBa
33 I'paduku pynkmuit y=k/x, y = x> u ux cBoiicTBa
34 I'paduku pynkmmii , 1 Ux cBOMCTBA
4 YucnoBble NOCIEN0BATEILHOCTH
Omnpenenenne U cnocoObl 3aaHUs YUCIOBBIX MOCIEI0BATENBHOCTEN.
4.1 3amaHue  MOCIENIOBAaTEIbHOCTH  PEKyppeHTHOH  dopmynod u
dhopmyIIoit n-ro wieHa
T ApudmMernueckas porpeccus. DopmyIibl n-ro 4JieHa
. apu(pMEeTHYECKON POTPECCUH, CyMMBI IIEPBBIX 71 YJICHOB
43 I'eomerpuueckas nporpeccust. @opMyIibl 7-ro 4ieHa FreOMETPUIECKOU
‘ IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
N3o0pakeHne  4ineHOB  apU(PMETHYECKOH W TeOMETPHYECKOM
4.4 MPOTPECCUN TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIA U

AKCIOHEHIUAJIBHBIN pOCT




4.5

CrnoHble TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBLHON MTPOIT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
nposepst
eMOro
TpedoBa
HUA

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMH: MHOKECTBO, IOJIMHOKECTBO,
olepauuy HaJl MHOXKECTBAMH; YMEHHUE ONEPUPOBATh NOHATUSMH:
rpad, cBs3HBIN rpad, AepeBo, IHMKII, TPUMEHATh UX NPU PELICHUU
3a7a4; yYMEHME MHCIIOJb30BaTh TIpaUuecKkoe IpeAcTaBICHUE
MHOJKECTB [UIsl ONMCAHUS PEAIbHBIX MPOLIECCOB U SBJICHUH, NPU

pELIeHNH 3aJa4 U3 IPYTUX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHSATHSMH: OIpelesieHHe, aKcuoma,
TeopeMa, J0Ka3aTelIbCTBO, YMEHUE paclo3HaBaTh HUCTUHHBIE W
JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,

CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYpaIbHOE YUCIIO, IIPOCTOE U
COCTaBHOE YHCJO, ICIMMOCTh HATypalbHBIX YHCEN, NPU3HAKU
JeTUMOCTH, IeJI0€ YHUCII0, MOAYJIb YMCia, OOBIKHOBEHHAs! Ipo0b U
JecaTudHas JApoOb, CTaHIAPTHBIA BUJA YHCIA, PAalMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCIO, apUPMETUYECKHN KBaJIpaTHBINA
KOPEHb; YMCHHE BBINOIHATh JEHUCTBUS C YHMCIAMHU, CPABHUBATh U
YHOpAI0YMBATh YHUCIJIA, INPEACTABIATh 4YHMCJIA HAa KOOPAMHATHOU
IPSAMOM, OKPYIVIATH YWCIIA; YMEHHUE IEJIaTh NPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUN

YMmenune OIICpHUPOBATH MMOHATHUAMU: CTCIICHDb C LCJIBIM IMOKA3aTCJICM,
apupMeTHIECKHUIA KBaJIpaTHBIN KOpEHb, MHOTOYJIEH,
anreOpandeckas JpoOb, TOXKIECTBO, 3HAKOMCTBO C KOPHEM
HATYpaJIbHOM cTereHu Oonbllle €IUHULbI; YMEHHUE BBIOJIHATh

pacuérsl mo (¢dopmynaMm, mpeoOpa3oBaHUS IENbIX, IPOOHO-




palMOHAIBHBIX  BBIPAKEHUW W BBIPAXEHUH C  KOPHAMY,
pa3iIoKEHUE MHOIOWICHA Ha MHOXHUTEIHW, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (OPMYJI pa3HOCTH KBAJPaTOB M KBAJApaTa CyMMBbI

U pa3HOCTH

YMeHHne  onepupoBaTh  IOHATHUSAMM: YHCIOBOE  PABEHCTBO,
ypaBHEHUE C OJHON TMEPEeMEHHOH, YHCJIOBOE€ HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOW; YMEHHME pellarb JIMHEWHbIE U
KBaJIpaTHbIE YpaBHEHHs, JPOOHO-pallMOHAJIbHBIE YpaBHEHHS C
OIHOM IIEPEMEHHOW, CHUCTEMBl JBYX JIMHEWHBIX YPaBHEHUH,
JUHEWHbIE HEPaBEHCTBA U MX CHCTEMBbI, KBaJpaTHbIe U APOOHO-
palLMOHANIBHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCIIE
IIPU PELICHUH 3a7a4 U3 JIPYTruX IPEeIMETOB U MPAKTUYECKUX 3a]1a4;
YMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPAUHATHYIO
IUIOCKOCTH ISl M300pakeHUsl pellieHUil ypaBHEHH, HEPABEHCTB U

CHUCTEM

YMeHue omnepupoBaTh MOHATUAMU: (GYHKUUA, rpaduk QyHKIHMH,
Hynm1 (yHKONH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HauOOJbIIee M HAaMMEHbIIEEe 3HAUYCHUS
GyHKIMM; ~ yMeHHE  ONepupoBaTh  MOHATHAMH:  TIpsMas
NpONOPLUMOHATIBHOCT,  JIMHEHHAss  (QyHKUUS, KBaapaTHYHAS
byHKIMS, 00paTHAsI MPOMOPIMOHATILHOCTD, Mapaboia, runepoona;
YMEHHUE CTPOUTh Ipapuku (HyHKIMHA, UCHOIB30BATh TpauKu A
ONpeesieHUs CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, JUISl PELICHUS
3a7a4 U3 IPYrux y4yeOHBIX MPEAMETOB U PEalTbHOM )KU3HU; YMEHUE

BbIpaxaTh (OpPMyJIaMHU 3aBUCUMOCTH MEXY BEIMYUHAMU

YMeHnue  omepupoBaThb ~ MOHATHUSAMHU:  TOCJIEIOBATEIbHOCTD,
apupMeTHyecKass M  TeOMEeTpUYecKas TIPOrPEeCcCHd; yMEHHUeE
UCIIOJIb30BaTh CBOMCTBA IOCIIEA0BATEIbHOCTEH, (DOPMYIIBI CyMMBI
U Oo0Iero 4jeHa MpH peIleHHH 3a/ady, B TOM 4YHCIE 33734 U3

JIPYTUX Y4EOHBIX MPEIMETOB U peabHOM KU3HU

YMenue pemarth 3aJadd  pa3HbBIX THIOB (B TOM 4YHCIE HAa|
NPOILICHTHI, OJU M YacTH, ABIDKEHHE, paboTy, LIEHy TOBapoOB M
CTOMMOCTb TOKYIIOK M YCIyr, HajJoru, 3ajadud u3 o0jacTu

yIpaBJIE€HUS JUYHBIMA M CEeMEHHbIMM (UHAHCAMH), YMEHHE




COCTAaBJIATH BBIPAKCHUSA, YPAaBHCHHA, HCPABCHCTBA U CUCTCMBI I1O
YCJIOBUIO 3aJa4u, UCCIICA0BATH IMOJTYYECHHOC PCIICHNUE U OLICHUBATDH

MPaBI0NO00HOCTb MOJYYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBarh MOHATUSMHU: (urypa, TOUYKa, OTPE3OK,
npsiMasi, Jyd4, JOMaHasi, Yroj, MHOTOYTOJbHUK, TpPEyTOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJbHUKH,
NPSIMOYTOJIBHBIN TPEYTrOJbHUK, MEAMaHa, OMCCEKTpHUCa U BBICOTA
TPEYroJbHUKA, YEThIPEXYTOJbHUK, Mapajjienorpamm, pomo,
NpAMOYTOJIBHUK, KBaApaT, Tpamelus; OKPYXHOCTb, KpyT,
KacaTelbHAasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTYypaAMU;
YMCHHUC PCIIaTh 3aia4i, B TOM YUCJIIC U3 HOBCGI[HGBHOﬁ KHN3HHU, HA
HaxXOXJIEHWE TeOMETPUYECKUX BEIMYMH C  [PUMEHEHHEM

U3yUYEHHBIX CBOMCTB (UTyp U PaKkToB

10

YMeHue onepupoBaTh MOHSITHSIMH: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJLHUKOB,  MAapaJUIeIbHOCTh W TMEPICHANKYISIPHOCTh
OPSAMBIX, YIOJI MEXIY MPSIMBIMU, NEPHEHIUKYJISAP, HAKIOHHAA,
MPOEKIHs, To100ue Guryp, mogo0HbIE TPEYTOJIBHUKHA, CHMMETPHS
OTHOCHUTEJIBHO TOYKH U NPSIMOM; YMEHHE PacllO3HABaTh PaBEHCTBO,
CUMMETpUI0O W mojoOue  ¢uryp, mHapaiedbHOCTh U

NEPIEHAUKYJISIPHOCTD MIPSMBIX B OKPYXKaIOLEM MUPE

11

YMeHune onepupoBaTh MNOHATUSAMU: JJIMHA, PACCTOSIHUE, YToJl
(BemMYMHA YyTJia, CHHYC U KOCHHYC yTjla TPEYTroJbHHKA), TUIOIMIA b,
YMEHHE OLICHUWBATh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpYy’KalollleM MHUpPE; YMEHHE MPUMEHATh (OpMYJIbl MEpUMETpa U
IUIOLIAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U TUIOLIAIN
Kpyra, o0beMa MpsIMOYTOJIBHOTO Napajulefienunena; yMeHHe
NPUMEHATh TPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yTJIOB TPEeyroJbHUKa, TeopeMy [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOILECHUS JUISi BBIYMCICHUS JJIMH,

paccTOSIHUH, TIOIIAAeH

12

YMenne wu3o0paxkaTh TIUIOCKHE (UTYppl W HX KOMOHWHAIIWH,
NPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOULIbIO YEePTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY FHIIH

CUMBOJIbHOMY OIMUCAHUTIO




13

YMeHue onepupoBaTh MOHATUAMM: HPSIMOYTOJIbHAs CHUCTEMA)
KOOpDAMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEJCHUE BEKTOpPAa HA YHUCJIO, CKaJsIpPHOE IPOU3BEICHUE
BEKTOPOB; YMCHHME HCIIOJIb30BAaTh BEKTOPBl M KOOPIMHATHI IS
IPEICTaBICHUS JaHHBIX U PELICHHU 3a/1a4, B TOM YHCIIE U3 IPYTUX

y4eOHBIX PEMETOB U PEATLHOM KU3HU

14

VYMeHue omepupoBaTh MOHSITHUSAMH: CTOJOMKOBBIE M KPYTOBBIC
JMarpaMMbl, TaOJUIBL, cpenHee apudMeTHUecKoe, MeIuaHa,
HanOoJIbIlIee U HAaUMEHbINIee 3HAUEHUs, pa3Max YHCIOBOTO Habopa;
YMEHUE U3BJEKaTh, MHTEPIPETUPOBATh M IMPEOOPa3OBBIBATH
UH(POPMALIMIO, TIPEJCTABICHHYI0 B TaOMUIAX M Ha JMarpammax,
OTpPaXKAIOUIyI0 CBOMCTBA W XapaKTEPUCTHKH PEATbHBIX IPOIECCOB
U SBJICHUI; yMEHHE pAaCHO3HaBaTh HW3MCHYMBHIC BEIMYMHBI B

OKpY’KaloleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIYYaHBIA OMBIT (CIy4alHbIN
HKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (dJIEMEHTApHBIM HCXO.)
CIIy4aifHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIy4YalHBIX COOBITHIl B OMBITAX C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE PElIaTh
3aJ]a4ud METOZ0M OPraHU30BAaHHOTO Mepedopa U C UCIOIb30BAaHUEM
IpaBUja YMHOKEHHUS; YMEHUE OLICHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHI U SBJICHUH, IOHUMATh POJIb NPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYXKalolleM MHpEe U B >KU3HU;
3HaKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YKCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BeIOUpaTh MOAXOASAIINN U3yYCHHBIM METOJ IS pelIeHUs
3a/1aud, MPUBOJAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEU
B TPUPOJE W IKU3HM, pPACIO3HABATh TMPOSBICHHWE 3aKOHOB
MaTE€MaTUKH B HMCKYCCTBE, OMHCHIBATH OTJIEIbHBIE BBIIAIOIINECS
pe3yabTaThl, TMOJYYEHHBIE B XOJE€ pa3BUTHSA MATEMaTHKU Kak
HAyK{, TPUBOJUTH MPUMEPHl MATEMATUYECKUX OTKPBITUH M HX

aBTOPOB B OT€UYECTBEHHOW U BCEMHUPHOW UCTOPUHU




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX
HA OI'9 10 MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Yucna ¥ BEIYUCIIEHUS

1.1 Harypanbnbie u nensie yncia. [Ipu3Haku JeIMMOCTH HETbIX YUCE

1 OOBIKHOBEHHBIE W JAECATHYHBIE IpOOHM, NPOLEHTH, OECKOHEYHBIE
‘ MIEPUOINYECKHE POOH

3 PaunonansHbie qyucna. ApudmeTrndeckre onepanuu c
‘ palMoHaIbHBIMU YHCIAMU

14 JIeCTBUTEIBHBIC YHUCIIa. Apudmernueckue ornepanuu c
‘ NENUCTBUTEIbHBIMU YHCIIAMU

s [TpuOmkE€HHBIE BBIYUCICHUS, MpPaBWIa OKPYTJICHHS, TPUKHAKA U
‘ OLICHKA PE3yJIbTaTa BIYUCICHUI
2 AnreOpandeckre BRIpOKCHHS

2.1 BykBeHHbIe BbIpaKeHUs (BBIPAKECHHS C TIEPEMEHHBIMH )

25 Crenenb ¢ uenbiM 1nokazareneM. CTeneHb C  palMOHAIbHBIM
‘ nokasatesnieMm. CBOICTBa CTENEHU

2.3 MHorouieHbl

24 Anrebpanueckas 1poob

)5 ApudmMeTnuecknii KOpeHb HaTypajdbHOW cremeHu. JleWcTBus ¢
. apu(MeTHYeCKUMU KOPHSAMHU HATYpPaJIbHOMN CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA

3 lensie w  nmpoOHO-panmoHanbHBIE  ypaBHeHHS. CuHcTeMBl U
. COBOKYIHOCTH YpaBHEHUI

15 lensie w  apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U
. COBOKYITHOCTH HEPAaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4
4 UYucioBbie NOCIeI0BaTEIbHOCTH




4.1

ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHMS IIOCIIEN0BATEILHOCTEMN

Apudmernueckass u  reomeTpuueckas mporpeccun. Dopmyna

+2 CJIO’KHBIX MTPOLIEHTOB
5 OyHKIMHT
Oyukys, cnocoOsl 3amanus Qyskiuuu. ['paduk ¢ynkumuu. O6nacts
OIlpe/ieNIeHUs] U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu dyHkium.
5.1 [IpoMexxyTku  3HAKONMOCTOAHCTBA. [IpOMEXKYTKM  MOHOTOHHOCTH
¢bynkuuu. Makcumymbl ¥ MUHMMYMBI (yHKiun. HauGonbiiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIUN Ha TIPOMEKYTKE
6 Koopaunats! Ha NpsIMON 1 TNIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX cBOCTBa
7.2 TpeyroiabHUK
7.3 MHOroyroiasHUKH
7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsbl Ha 10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHasi CTaAaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA
* Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIi YpOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadorannoe Makapsrue FO.H., Munatok H.I'., Hemkos
K.W. u np.; nox penakuuent TensikoBckoro C.A. AKIIMOHEPHOE
obmectBo «M3aarenbctBo «IIpocBemenne»

* Marematuka. Anre0pa: 8-i1 kiacc: 0a30BbIil YpOBEHb: yUeOHHUK; 16-¢€
u3nanue, nepepadorannoe MaxkaperueB FO.H., Munatok H.I'., Hemikon
K.W. u np.; nox penakuuent TensikoBckoro C.A. AKIIMOHEPHOE
obuectBo «M3aarenbctBo «lIpocBemenue»

» Marematuka. Anrebpa: 9-it kiacc: 0a30BbIi YpOBEHb: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MakaperueB FO.H., Munatok H.I'., Hemikon

K.M. u np.; nox penakuuent TensikoBckoro C.A. AKIIMOHEPHOE

obmiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPUAJIbI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






