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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma mno yuyeOHOMy mnpeaMery «Anredpa» Ha YpOBHE
OCHOBHOT'O O0IIIero 00pa30BaHUs COCTABJICHA HA OCHOBE TMOJOKEHUH U TpeOOBaHUM
K pe3yJbTaTaM OCBOCHUSI 00pa30BaTEIbHOM MporpaMMbl ¢ ydeToM deaepanbHON
paboueit mporpamMmbl BocnuTaHus W KoHuenuuu npenojaBaHus y4eOHOro
npeaMmera «Aiaredpa», a Takxke:

— @enepanbHOTO 3aK0HA OT 29 nexadpst 2012 1. Ne 273-03 «O06 obpazoBaHumn
B Poccuiickoii @enepaunn» (C U3MEHEHUSIMU U JOTIOJIHEHUSIMU );

— (beepaIbHOTO TOCYNAPCTBEHHOT'O 00PAa30BATEIBHOTO CTaHAapTa OCHOBHOTO
oO1ero o0pazoBaHusi, YTBEPKACHHOTO NIpukazoM Munnpocsemenus Poccuu ot 31
mas 2021 r. Ne 287 (B pen. npuka3zoB Munnpocsemenust Poccun ot 18.07.2022 Ne
568, oT 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31);

— denepanbHOii  0oOpa3oBaTeIBLHON MPOrpaMMBl  OCHOBHOTO  OOIIETro
oOpa3zoBaHus, YTBEPKJICHHOW puka3zoM Munmnpocenienus Poccuu ot 18 mas 2023
r. Ne 370 (B pen. mpukazoB Munnpocsemenus Poccun ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mpukaza Munnpocsemenus Poccun ot 5 HoAO0ps 2024 r. Ne 769 «O6
yTBEpKJIeHUU (eepalbHOTO MEePeyHsl YYCOHUKOB, TOMYIIEHHBIX K UCTIOIb30BAHHUIO
Ipy peaju3alud UMEIOIINX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTEIbHBIX
OporpaMM  HayaJlbHOrO  OOIIero, OCHOBHOIO OOIIEro, CpeIHero OOIIero
oOpa3oBaHuUs OpraHu3alusIMH, OCYLIECTBISIOIUMU 00pa3oBaTeNbHYIO
NEeATENbHOCTh, U1 YCTAHOBJIIEHUH MPEAEIBHOIO CPOKA UCIOJIb30BAHUS UCKIOYEHHBIX
y4eOHUKOB M pa3pabOTaHHBIX B KOMILJIEKTE C HUMHU y4€OHBIX TOCOOUII»;

— mpukaza MunnpocBemieausi Poccun ot 18 wmromst 2024 1. Ne 499 «O6
yTBEpXKJIeHUU (PeepaabHOro MepeyuHs 3JEKTPOHHBIX 00pa30BaTENbHBIX PECypCOB,
JOMYLIEHHBIX K MCHOJB30BAHUIO MPU PEATU3ALNN HMMEIOIIHUX TOCYIapCTBEHHYIO
aKKpeJIMTalri0 00pa30BaTEeNbHBIX MPOrpaMM HayaldbHOrO OOIIEro, OCHOBHOTO
o0111ero, cpeHero o0ero 00pa3oBaHusy;

— mpukaza Mwunnpocsemennuss Poccun ot 7 oktsaOps 2022 1. No 888 «O
BHeceHnH nu3meHeHui B [lopsaok opranu3anuu U OCyIEeCTBIECHUSI 00pa3oBaTeIbHON
NESATEIPHOCTH 1O  OCHOBHBIM  00I1€00pa3oBaTelIbHbIM  MporpaMMaM  —
oOpa3oBaTeIbHBIM IpOrpaMMaM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOILIEro u
cpeaHero oOmiero oOpa3oBaHUs, YTBEPXKACHHOTO MpHUKa3oM MMUHHUCTEPCTBA
npocsenenust Poccutickoit ®enepannu ot 22 mapta 2021 r. Ne 115»;

- IlocranoBineHuss ['1aBHOTO rOCYJIapCTBEHHOIO CaHUTApHOro Bpaya PP or
28.09.2020 Ne 28 «O06 ytBepxkaeHuu caHuTapubix npaBuia CII 2.4.3648-20
«CaHUTapHO- PMUAEMUOJIOTUYECKUE TpeOOBaHUS K OpraHU3alisaM BOCIUTAHUS U
oOy4eHUs, OTAbIXa U 03I0POBJICHUS JIETEU U MOJIOACKI;



[locTanoBnenusi ['MaBHOro rocyJnapcTBEHHOTO caHuUTapHoro Bpada P® ot
28.01.2021 Ne 2 «O06 yTBepkaeHUH caHUTApHBIX MpaBui U HopM CanlluH 1.2.3685-
21 «['uruneHnyeckre HOPMATUBBI U TPEOOBAHMS K OOECHEYEHHIO O€30MaCHOCTH U
(nnn) 6e3BpeHOCTH IS YeTloBeKa (PaKTOpOB cpeabl OOUTAHUS.

Anrebpa sBISETCS OAHMM U3 OMNOPHBIX KYpPCOB OCHOBHOTO  OOIIEro
o0Opa3oBaHMs: OHA OOECHEeYMBAET M3YUYECHHE IPYTHX AUCLUHUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POJIOJKEHUs 00pa30BaHUs M B MOBCEIHEBHOW *U3HU. Pa3BuTue y oOyuaromumxcs
HAy4YHbIX MPEJACTABICHUNM O TMPOUCXOXKACHUM M CYLIIHOCTH alreOpanyecKux
abcTpakimii, crnoco0e OTpa)KEHUsT MaTEMaTUYECKONM HAyKOM SIBJIEHHUI U MPOLIECCOB B
IpUpoJIe U OOIIECTBE, POJIM MAaTEMATUYECKOTO MOJCIUPOBAHMS B HAYYHOM MTO3HAHUU
U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAYECTB
MBIILJIEHUs], HEOOXOJUMBIX ISl aJanTaldd B COBPEMEHHOM IU(POBOM OOLIECTBE.
N3yuenne anreOpsl oOecrieUMBaeT pa3BUTUE yMEHHUsS HaOI01aTh, CpPaBHUBATH,
HaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJBI, (HOPMYIHPOBAThH
yTBepkaeHus. OcBoeHue Kypca anreOpsl oOecreurBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJIEHUsT OOYYalOIIUXCSA: OHU HCHONb3YIOT JEAYKTUBHBIE U HWHIYKTUBHBIE
paccyxaeHus, 00O0OIIEHHEe W KOHKPETU3AIMI0, a0CTparupoBaHUE U AaHAJIOTHUIO.
OOyuenue anreOpe mpeamnojaraeT 3HAYUTENbHBIE OO0BEM  CaMOCTOSTENBHOM
NESATEILHOCTH O0YYAIOIINXCS, TTOITOMY CaMOCTOSATEIBLHOE PEIICHHUE 3a7a4 SBISETCA
peanu3anuen e TeIbHOCTHOTO MPUHIUIIA 00YUYEeHUSI.

B crpykrype nporpammsl yueOHOro Kypca «Anredpa» i OCHOBHOI'O OOIIEro
o0pa30BaHHs OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOJUYECKUE JTMHUM:
«Uucna ©  BBIUMCICHUS», «ANTeOpandecKkue BBIPAKEHUSN», «YPaBHECHUS W
HepaBeHCTBa», «DyHkuun». Kaxaas u3 3TUX coaepkKaTeIbHO-METOAMYECKUX JTUHUN
pPa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYsI C IpyTUMU
ero JuHUAMH. B Xonae wu3ydeHus ydyeOHOro Kypca oOydarouuMmcsi MHpPUXOJHUTCS
JIOTUYECKU PACCYXAATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M ¢
3TUM B MpOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOUYEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zjeliax MaTeMaTHYeCKOIo
oOpa3oBaHUs W  CHOCOOCTBYIOIIME  OBJQJACHUI0O  OOYYalOIIMMHUCA  OCHOB
YHHUBEPCAIBHOTO MATEMAaTHYECKOro s3bika. CoAepKaTelIbHOM U CTPYKTYpPHOHU
OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro HHTErpUPOBAHHBIM
Xapakrep.

Conepxxanue nuHUM «Yucaa W BBIUMCIEHUS» CIY>XKUT OCHOBOW A
NANbHEHIIEro M3y4YeHUs MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarouIuxcs
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMAMH, a
TaKk)Ke MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsi TOBCEIHEBHOMN
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*KU3HU. Pa3BUTHE MOHATHS O YHMCIIE HA YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSI3aHO C pAlMOHANBHBIMM W HWPPAMOHAIBHBIMA YHUCIaMH, (HOPMUPOBAHHEM
NPEICTaBICHUNA O JEWCTBUTEIHHOM YHCIE. 3aBEPIICHNE OCBOCHHUS YMCIOBOW JTUHUH
OTHECEHO K CpeHeMy 001IeMy 00pa30BaHUIO.

Copepxanne IByX anreOpandecKux TUHUN — « AnreOpandecKkie BhIPaKEHUsD» U
«YpaBHEHHsSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYarOUIUXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOTOo [UIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEKHBIX MPEAMETOB U MPaKTUKO-OPHEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
obmiero oOpa3zoBaHUs Y4eOHBbIM MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BBIpOKEHUM. Anredpa JIEMOHCTPUPYET 3HAUYECHHWE MaTeMaTHUKU KakK S3bIKa IS
MOCTPOEHUSI MATEMaTUYECKUX MOJIEJICH, OMCAHUS MPOIIECCOB U SIBICHUN peaTbHOTO
mupa. B 3amaun oOyueHus anreOpe BXOAAT Takke JajlbHEillIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUIEHUSI, HEOOXOAUMOTO, B YaCTHOCTH, JAJISi OCBOCHHS Kypca
uHQOpMATUKHA, W  OBJIQJICHWE  HABBIKAMH  JEAYKTUBHBIX  PaCCyXKJCHUHU.
[IpeoOpa3zoBaHre CHUMBOJIBHBIX (OpPM CIOCOOCTBYET pAa3BUTHIO BOOOpa)kKeHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue (QyHKIMOHATBHO-TpadUYECKON JIMHUM HAlEJICHO Ha TOJy4YECHHE
00yJaroIMMUCS 3HAHUN O (QYHKIHSIX KaK BaKHEHUIIEH MaTeMaTHUYeCKONH MOACTH st
ONKCaHUsl U MCCIEAOBAHMUS Pa3HOOOPA3HBIX MPOIECCOB W SIBICHUH B MPUPOJE H
obmiectBe. M3ydyeHne marepuaia CiocOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS
WCIIOJIb30BaTh  PA3JIMYHBIC BHIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMaTUKH —
CIIOBECHbIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opMupoBaHue
NPECTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTHH [TUBUJIN3AIIUU U KYJIbTYPHI.

CormacHo ydeOHOMY TIUTaHy B 7-9 Kiaccax wu3y4aeTcsi Y4eOHBIH Kypc
«Anre0Opa», KOTOpbIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eNbl COAEPIKaHUS:
«Yucna #  BBIYUCICHUA», «ANreOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIHM.

Ha u3yuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacon: B 7 kiacce —
102 4gaca (3 gaca B Heaenro), B 8 kinacce — 102 gaca (3 gaca B Hejeno), B 9 kinacce —
102 yaca (3 yaca B HEAECIIIO).

COAEPKXAHUE OBYYEHMUSA
7 KIIACC

Yuciia ¥ BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOJ OT OAHOW (HOPMBI 3aMKUCH
npobeit k gpyroi. IloHsTMe panuMOHAIBLHOIO YHCIA, 3aluCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PAalMOHAIBHBIX  4Hucel.  ApudMeTHuyeckue JEWCTBUA C



palMOHAIBHBIMM YWCIaMU. PellleHne 3afad W3 peajbHOM NPAaKTHUKKA HA 4YacTH, Ha
poou.

Crenenb ¢ HaTypalbHBIM TOKa3aTeleM: OMpeJeieHne, npeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpPEENICHMs], 3aIUCh Oonbmmx yucend. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE JpoOU U ApoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaIbHON IIPAKTHUKH.

[IpumeHeHne  MPU3HAKOB  ACIUMOCTH,  pPa3jJ0KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBucuMocTM, B TOM  4Hcle MpsMas W oOparHas
IIPOIOPLIUMOHAIBHOCTH.

AuredpanvecKkue BbIPAKEHUS

[IepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHHS C IEpEeMEHHOU. JlomycTtrmblie
3HA4YEHUS NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTHA MEKJy BEJIMYMHAMHU B BHJIC
dbopmynbl. Beruucinenus no gopmynam. IIpeobpa3oBaHne OyKBEHHBIX BbIpaKEHHIA,
TOXKJIECTBEHHO  paBHbIE  BBIPAKEHMs, INpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS TTOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM IMOKA3aTEIEM.

OnHowiensl 1 MHorouneHbsl. CreneHp MHorowieHa. CioKeHue, BBIYWTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOIO YMHOKEHUS: KBaIpaT CyMMBI U
KBagpar pasHocTd. Popmyisia pa3HOCTH KBagpaToB. PasiokeHue MHOIOYIEHOB Ha
MHOHUTEIH.

YpaBHEHUS M HEPABEHCTBA

VYpaBHEeHUEe, KOpEHb YypaBHEHHUs, IMpaBuUja MpeoOpa3oBaHUs YpPaBHEHHS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHetHOEe ypaBHEHHWE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YPaBHEHHUS, PEIICHUE JTUHEHHBIX ypaBHEHUN. COCTaBIEHNE YPAaBHEHUN IO YCIOBUIO
3amaun. Pelienne TeEKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs MEepeMeHHbIMU U ero rpaguk. Cucrema IBYX
JMHEWHBIX YPAaBHEHUW C JByMs IIEpEMEHHBIMHU. PemeHne cHucTeM YypaBHEHUU
crioco0oM MoJACTaHOBKH. [Ipumepsl pemeHus: TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM
YPaBHEHHU.

DOyHKIMU

Koopaunara touku Ha npsiMoi. UHCIIOBBIE NMPOMEKYTKH. PaccrosiHue mMexay
JBYMS TOYKaMU KOOPJMHATHOU IPSIMOM.

[IpssmoyronbHas cucrema koopauHatr, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOM IiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (opMyTaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue gpynknuu. ['padux dyHKUIUU.
CpoiictBa (ynkiuii. Jlunerinas ¢ynkuus, e€ rpaduk. I'padux Pynxuum y = [x|.
['paduueckoe penieHre TMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.



8 KVIACC

Yucia ¥ BBIYUCTICHUA

KBagpatueiii xopenb u3 uwucia. [loHsitue 00 uUppalMOHATIBLHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUS HUppAIlMOHANBbHBIX uyuced. CBoHCTBa apuMETHUYECKHUX
KBa/IPATHBIX KOPHEW M MX MPUMEHEHHE K TIPE0OPa30BAHUIO YHCIOBBIX BHIPAKEHUN U
BBIYUCIICHUSAM. J[€ICTBUTEIBHBIC YHCIIA.

Crenens ¢ 1enbIM MokazaresieM U €€ cBoiictBa. CTaHIapTHas 3allUCh YUCIa.

AsreOpandecKkue BbIPAKeHUS

KBampaTHbIil TpEXUNEH, pa3IOKEHHE KBAJIPAaTHOIO TPEXUJIEHA HA MHOMXUTEIU.

AnreOpandeckas ApoOb. (OCHOBHOE CBOWMCTBO aireOpandeckoil apoow.
CnoxeHue, BBIUUTAHUE, YMHOXEHHUE, J€JieHHe  alredpamdyeckux JapooOei.
PanrionasibHbIe BRIpaKEHUS U UX MPpeoOpa3oBaHUeE.

YpaBHeHUS M HEPABEHCTBA

KBagpatHoe ypaBHenue, hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHHH, CBOIAIIMXCA K JIMHEMHBIM M KBAaJpPaTHBIM.
[TpocTeitmue ApoOHO-parMOHaIbHBIE YPABHEHUSI.

I'paduueckass uHTEeprpeTanus ypaBHEHUM C ABYMs MEPEMEHHBIMU U CHUCTEM
JMHEMHBIX YpaBHEHUN C JAByMs NepeMeHHbIMU. [Ipumepsl peuienHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TekCcTOBBIX 33124 aareOpandeckuM CrocoooM.

UYucrioBble HEPABEHCTBA U UX CBOMCTBAa. HepaBEeHCTBO ¢ OAHOW MEpPEMEHHOM.
PaBHOCHMIIBHOCTH HEPaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIMHA

[Tonsarue ¢pynkuuu. O6acTh ONpPEACICHUS U MHOXECTBO 3HAYCHUN (DYHKITUH.
CrnocoObl 3a1aHust PYyHKIUIA.

I'paduk Pynkuun. UYtenue cBoiicTB ¢GyHkIuU mo e€ rpaduky. Ilpumeps
rpaukoB GYyHKINMA, OTPAXKAIOIMIUX PEATbHBIE TPOIECCHI.

OyHKIMY, ONUCHIBAIOIIME TPSIMYH0 U OOpaTHYI0 MNPONOPLIMOHAIBHBIC
3aBrcHMocTH, ux rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. ['paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciia 1 BLIYMCJICHUA
PammonansHbie 4mcia, WppanuoOHATBHBIC YHCIIA, KOHEYHBIC M OECKOHCUHBIC
JIECATHYHBIC JIpoOH. MHOXKECTBO IEHCTBUTEIBHBIX YHCEII, JSHCTBUTEIbHBIC YHCIIA



Kak OECKOHEUHbIE AeCATUYHbIE APoOH. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXY
MHO’KECTBOM JI€MCTBUTEIBHBIX YHACENI U KOOPAUHATHOU IIPSAMOU.

CpaBHeHue  JCUCTBUTENBHBIX  4uCeN, apudmeTnyeckue  JEUCTBUA  C
JNEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpYXXAIOIIET0 MHpA, JJIMTEIBHOCTh MPOLECCOB B
OKPY’KaroIIEM MHUpE.

[TpubnmxéHHOE 3HAUEHHE BEJIWYUHBI, TOUHOCTH MpuOmmKkeHus. OKpyrieHue
yucen. [Ipukuka u olieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS M HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHUM, CBOASIINXCS K IMHEWUHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHMH, CBOISIIMXCA K KBaJIpPaTHBIM.
buksanpatrHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUNA TPETbE U YETBEPTOU
CTEINEHEW pa3IOKEHUEM HAa MHOKUTEIH.

Pemenne apoOHO-palMOHANIBHBIX ypaBHEHUU. PenieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM METOJIOM.

VYpaBHeHHE C ByMsl NEpeMEHHbIMH W ero rpaduk. Pemienue cucreM IByX
JIMHEMHBIX YPAaBHEHHUM C JBYMS NEpEMEHHbIMU. PelieHne cucteM AByX ypaBHEHMH,
OJIHO M3 KOTOpBIX JHMHEHHOe, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a9 aNTeOpandecKUM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TnepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas ¢yskuus, e€ rpadux m cBoiictBa. [lapabona, KoOpauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

Ipaduxu Gyskmmii: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YuciioBbIC OCTEA0BATEIbHOCTH H IIPOrPEeCCHH

[loHsiTHE YMCITOBOM MOCIENOBATEIBLHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopmyToi u popmyIioit n-ro wieHa.

Apudmernueckas U TeoMerpuueckas nporpeccur. Dopmynbl #-TO UjieHa
apuPMETUIECKON 1 T€OMETPUUECKON MPOTPECCUl, CYMMBI TIEPBBIX /1 YJICHOB.

N3o0paxkeHne YaeHOB apuPMETHUYECKONM ¢ TeOMETPUUECKOW MpOorpeccuit
TOYKaMU Ha KOOPJAWHATHOW TIUIOCKOCTH. JIMHEWHBIA M SKCHOHCHIHUAIBHBIM POCT.
CnosxHbIE IPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yabTAThl OCBOCHHS TPOrPaMMbl yueOHOTO Kypca «Anredpar
XapaKTepU3yIOTCS:

1) maTproTn4yecKkoe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpEca K MPOILIJIOMY M HACTOSIIEMY POCCHUMCKON MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON
MaTE€MaTUYECKOM LIKOJbI, K UCIOJIB30BAHUIO 3THX TOCTHXKEHHU B JIPYTrUX HayKax U
NPUKIATHBIX chepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH Tpa)<IaHWHA U peaju3aluu €ro
IpaB, MPEACTABICHUEM O MATEMaTUUECKUX OCHOBaX ()yHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJIEHUW, MNPOUEAYp TpakJIaHCKOro oOiiecTBa (Hampumep, BBIOODHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJEM, CBSI3aHHBIX C
NPAKTUYECKUM [PUMEHEHHEM JIOCTWKEHUM HAyKH, OCO3HAHUEM BAaXKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YUEHOIO;

3) TpyA0OBOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHMH NPAKTUYECKUX 3ajay
MaTE€MaTUYECKOM HaNpaBJIEHHOCTH, OCO3HAHHEM BAaXXKHOCTH MAaTeMaTH4ECKOro
oOpa3oBaHUS Ha TMPOTSHKEHUH BCEH KWU3HHM JUIsl YCHEIIHOW TMpodeccruoHaTIbHOM
NESATEIbBHOCTY M Pa3BUTHEM HEOOXOJIUMMBIX YMEHMH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOECHUEM UHAMBUIAYAIBHON TPAaeKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY W  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lad, pPEIICHUN, pacCyKIEHUH, YMEHHUIO BUIETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTalMEed B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, NMPUPOABI U
oOlIecTBa, IOHMMAaHHEM MAaTEMaTUYECKOM HAayKH Kak c@epbl YeI0BEUYeCKOM
NEeSATENbHOCTH, 3TAloOB €€ Pa3BUTHS W 3HAYMMOCTU JJisi Pa3BUTHUS LIMBUIM3ALMUU,
OBJIAJICHUEM SI3BIKOM MAaTeMaTUKW W MaTEMaTUYECKOM KyJIbTYpOM Kak CpEeACTBOM
NO3HAHUSA MHpA, OBJAJACHUEM IPOCTEUIIMMH HABBIKAMU HCCIEAOBATEIBCKOM
NESATEIIBHOCTH;



6) ¢usnuyeckoe BocnMTaHHMe, (POopMHpPOBAHHE KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU :

FOTOBHOCTBHIO TPUMEHATh MATEMAaTHUYECKHE 3HAHUA B MHTEpecax CBOETO
3MI0POBbS,  BEACHUS  3J0pOBOro  oOpa3za  KW3HU  (3I0pOBOE€  MHUTaHUE,
cOATaHCUPOBAHHBIM  PEXUM 3aHATHA W  OTHOBIXa, pEryJsIpHas Qundeckas
aKTHBHOCTB), C(DOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT'0 K€ IMpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpPUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWM Ul PEIICHUs 3a]1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpe/ibl, TIIaHUPOBAHUS ITOCTYIIKOB M OIEHKH UX
BO3MOXKHBIX TIOCJICACTBUM JJIi OKPY’>Kalollel Cpejibl, OCO3HaHHUEM TJI00aJIbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) amanranms K M3MEHAKIUUMCH YCJIOBHAM COUMAJILHOM M NPHPOIHOU
cpeabl:

FOTOBHOCTBIO K JICUCTBUSAM B YCIOBUSX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€ KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JESITEIbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHUX JIIOACH, TPUOOpETaTh B COBMECTHOM AESATEILHOCTH HOBBIC
3HAHUSI, HABBIKA U KOMIIETEHLIMU U3 OMbITA APYTHUX;

HEOOXOJUMOCThIO B  (OPMHpPOBAHWUM HOBBIX 3HAHWN, B TOM YHCIE
dbopMyIHUpPOBaTh UJCH, TTOHSATHUS, TUTIOTE3bI 00 00BEKTaX W SBIICHUSX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCMUIMTBI  COOCTBEHHBIX  3HAHUUW W
KOMIIETEHTHOCTEM, MJIaHUPOBATh CBOE pa3BUTHE;

CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH ITPUHUMAECMBIC
pelieHusT W JACUCTBUSA, (POPMYIHPOBATH W OIEHWBATh PHUCKA U TOCJICACTBUS,

dbopMHUPOBATH OIIBIT.
METAINIPEIJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

ba3oBble jioruyeckue aeiicTBus:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, NOHATHUN, OTHOUIEHHMM MEXJIy NOHATUAMHU, (DOPMYIMPOBATH
ONpesAeNeHus]  MNOHATUH,  YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKanuy, OCHOBaHUA MJid OOOOIIEHHMS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOTIO aHAIN3A;

e BOCIpPUHUMATh, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYXIACHUS:
YTBEpAUTENIbHbIE U OTpULATENIbHbIE, €AMHWYHBbIE, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISBIISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (haKkTax, NaHHbBIX, HAONIOACHUSAX W YTBEPKIEHUSX, MpeAsiaraTh KpUTEpUU
JUISl BBISIBIICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUUH;

JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEP)KICHUH (IpsMble U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECJIOXKHBIE JO0Ka3aTeIbCTBA
MaTE€MaTUYeCKUX (PaKTOB, BBICTPAMBATh APryMEHTAlMI0, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BbIOMpaTh crmoco0 peuieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElICHUs, BBIOMpaTh HauOosiee MOAXOAAIUN C  y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKue 1eiiCTBUS:

WCIIOJI30BaTh BOMPOCHI KaK HCCIEIO0BATEILCKUI WHCTPYMEHT ITO3HAHWS,
dbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHUBOpeUne, Mpodiemy,
CaMOCTOSTENIbHO yCTaHaBJIMBAaTh MCKOMOE H JaHHOe, (opmMupoBarth
TUIOTE3Y, aprTyMEHTUPOBATh CBOIO TTO3UIMIO, MHEHUE;

MPOBOJUTh TI0O CaMOCTOSITCIIBHO COCTABJICHHOMY TUIAaHY HECIIOXHBIHA
IKCMEPUMEHT, HEOOJIBIIIOE MCCIEIOBAHNE IO YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOMH;
CaMOCTOSTENIbHO (POPMYIHPOBaTH 00OOIIEHHUS] U BBIBOJABI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, HWCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanueii:

BBISIBJISITH  HEIOCTATOYHOCTh M HM30BITOUHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHHUS 3a/1a4H;

BbIOMpaTh, AaHAIM3UPOBATh, CHCTEMAaTU3UPOBAaTh U HHTEPIPETUPOBATH
UHGOPMAIMIO Pa3IMYHBIX BUAOB U (POPM MpeICTaBICHMUS;

BbIOMpaTh (opMy TMpeacTaBiIeHUS HWHGOPMALKUKM H  WLIIOCTPUPOBATH
permaemMbie  3a7a4dl  CXeMaMu, JuarpaMMaM#, WHOW Tpadukoll U UX
KOMOMHAIIUSAMU,

OIICHMBATh HAA&KHOCTh HWHPOPMAIMU TIO KPUTEPHSIM, TPEATOKESHHBIM
yUUTEIEeM Wi CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuUKaTHBHBIE YHUBepPCaIbHbIE Y4eOHbIe JeiCTBUA:

BOCIIpUHUMATDL U (bOpMYHI/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIIOBUAMU U
OeaIaMu 06]_HCHI/IH, sSICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B

10



YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEelICHUs
3aJ1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B XOJle 0OCY>KJeHUs 3a7]aBaTh BOMPOCHI MO CYIIECTBY O00CYX IAaeMOU TEMBlI,
pOoOJIeMBI, PEIIaeMON 3a/Jau, BHICKA3bIBaTh HJCH, HAIlCJIEHHBIC HAa TOWCK
pEIICHMSI, COTIOCTABIISATh CBOM CYXKICHUS C CYXKICHUSMHU IPYTUX YIaCTHUKOB
auanora, OOHApy»XUBaTh pPa3jM4Me€ W CXOJCTBO TMO3HUIMH, B KOPPEKTHOMN
dbopme GopmMyIUpoBaTH pa3HOTIACHUS, CBOM BO3PAKECHHUS;

MIPEJICTABIIATh PE3YJIbTaThl PEUICHUS 3a/au, SKCIICPUMEHTA, UCCIIC0OBAHMS,
MIPOEKTa, CAMOCTOSTEIHPHO BHIOMPATh (POPMAT BHICTYILICHHUS C YUETOM 3a7a4u
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPUH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJAHOW M WHIUBUYyATBHON
paboThI MpU PEHICHUH YYECOHBIX MATEMAaTHYECKUX 3a]1a4;

NPUHUMATh IEeJb COBMECTHOW JEATEIbHOCTH, TUIAHHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboThl, pacmpenensTh Buiabl pabOT, JAOrOBapUBaThCA,
00CyX1aTh MPOIECC W Pe3yibTaT padOThl, 0000IMaTh MHEHUS HECKOJBKUX
JIFOEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BBITIOJIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C APYTHMMH YjICHAMU KOMaHIIbI, OICHUBATH
KaueCTBO CBOETO BKJaJa B  OOmMMUNA TPOAYKT MO  KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe J1eiicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM pELIeHUs 3aJaud (WJIH €ro
4acTh), BBIOMPATh CIOCOO pemieHus C YYETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXXHOCTEW, apryMEHTHUPOBATh U  KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIb, AMOIMOHAJIBLHbIN MHTEJLJIEKT:

BIIQJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI MPOoLEecca U pe3ybTara
pelIeHns] MaTEMaTUYECKOM 3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PELUICHUU 33Ja4U,
BHOCUTh KOPPEKTUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa NCATEIBHOCTU IMOCTABIECHHOW LIENU U
YCJIOBHSIM, OOBSICHATH NPUYUHBI JOCTYDKCHHS WJIM HEIOCTHKCHUS IIEIH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
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K koHmy o0yuenus B 7 kjacce OOydYarOHIMICS TOJMYYUT CIETYIOIINE
peAMETHBIE PE3YIbTaThI:

Yucia v BBIYUCTICHUA

BrimonasaTh, codeTas YCTHBIE W TMHCHMEHHBIC TPHUEMBI, apuUPMETUUECKUE
JEUCTBUS C pPallMOHATBHBIMU YUCIIAMU.

Haxonuth 3HAaY€HHs YHCIOBBIX BBIPAKEHHM, NPUMEHSAThH Pa3zHOOOpa3HbIE
criocoObl ¥ TPUEMBI BBIYUCICHUS 3HAYCHHUH JPOOHBIX BBIPAXKEHUM, COJEPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[TepexoauTs OT OmHOW (GOPMBI 3aMHCH YHCEN K JIPYroi (mpeoOpa3oBBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATh U yHOPSIOYUBATH PALIMOHATBHBIE YHCIIA.

OKpyrisaTh yucna.

BrInonHATh OPUKUIIKY W OLIEHKY pe3yjibTaTa BBIYUCICHUN, OIEHKY 3HAYCHUU
YUCJIOBBIX BbIpaXEHUW. BBIMOMHATH AEHCTBUS CO CTEMEHSMU C HaTypajlbHbIMU
MOKa3aTeIIMH.

[IprMeHATh MPU3HAKKA JIETMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATypalbHBIX
YHCEJL.

Pemiath mMpakTUKO-OPUEHTUPOBAHHBIE 3aJ]ayd, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl pEeUIeHUs 3aJad C y4ETOM OrpaHUYEHUM, CBSI3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJure0panvecKkue BbIPAKEHUS

Hcnonp30BaTh anreOpanvyecKyto TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTh €€ B
MPOIIECCe OCBOEHHUS YU4eOHOTO MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPOKCHHM TIPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoinonHaTe npeobpa3oBaHus 1€I0T0 BBIPAKEHHUS] B MHOTOYJIEH MPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINONHAT, yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH U MHOIOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3N0oKEHUE MHOTOWICHOB HA MHOXKUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIETO MHOXMTEJSI, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHECHUS
bopmyI1 COKpAIIEHHOTO YMHOXKEHUS.

[TpumensTh peoOpa3zoBaHKsl MHOTOUWIEHOB JJISI PELICHUS Pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30oBaTh CBOWCTBA CTENEHEH C HATypaJdbHbIMU TIOKa3aTEIsIMUA JIs
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA
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Pemlare nuHEVHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MNPHUMEHSS IpaBUia
Iepexo1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. [IpoBepsTs, sBisieTcs nu
YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsATh rpaduueckue METObl NMPU PELICHUU JHUHEHHBIX YPAaBHEHHU U UX
CUCTEM.

[TogOupaTe mnpumepbl map 4YKCEN, SBIAIONIMXCA PEIICHUEM JHMHEHHOTro
YPaBHEHHUS C ABYyMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH T'paUK JUHEHHOTO YPABHEHUS C JIBYMS
NEPEMEHHBIMH, MOJIb3YACH IPpa(UKOM, TIPUBOJUTH IPUMEPHI PELICHHS YPABHEHHS.

Pemats cucTemMbl IBYX JIMHEMHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocraBnsaTh M pemiath JUHEHHOE YPaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHH IO YCJIOBHIO 3aJlayd, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4 MOJYyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N3o00pakath Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KH, UHTEPBAJbl, 3alIMCHIBATh YHUCIIOBBIE MTPOMEKYTKHA HA
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAHMHATAM,
cTpouTh Tpaduky TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINUU y = [X|.

OnuceiBaTh € TMOMONIbIO  (GYHKIMUA HW3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonutb 3HaueHne QyHKIMH IO 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeACTaBICHHS W aHaluW3a WH)OpMmaiuwy,
U3BJIEKATh U UHTEPIPETHPOBATH UH(MOPMAINIO U3 TPpaUKOB peaabHbIX MPOLIECCOB U
3aBUCUMOCTEN.

K xonmy oOydenuss B 8 Kkiacce oOydaromuiicss TMOJYYUT CJIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BBIYUCTICHUA

Hcnonp30BaTh HayalbHBIE IPEIACTABICHUS O MHOXKECTBE JIEMCTBUTEIIBHBIX
Yycesl I CpaBHEHUS, OKPYTJCHUS M BBIYHCIICHUM, M300pa)kaTh J1EWCTBUTEIIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpuMeHATh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJBb3Ysd IpHU HEOOXOJUMOCTH KaJbKyJSATOp, BBINOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX W MaJIbIX YHMCEN C TMOMOUIBIO JIECSITHYHBIX
npo0eit u creneneit yucia 10.
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AureOpanvecKkue BhIPAKEHUS

[IpyuMeHATP MOHSATHE CTENEHM C LENbIM  IOKA3aTElIEM,  BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETbIM MOKa3aTesIeM.

BpINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE TPaBUJI ICUCTBUI HA/I MHOTOUYJICHAMH U aJITeOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAXKEHUHN IS PEIICHUS PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTHUKH.

YpaBHeHUA U HEPABECHCTBA

Pemiats nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U palMOHAJIbHBIC YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE HUCCIECIOBAHUS YPABHEHUM W CHUCTEM YPAaBHEHHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpauecKux mpecTaBieHui (yCcTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUHN PEILIeHHUs, €CITU UMEET, TO CKOJIBbKO, U MpOYee).

[lepexoauTe OT cioBecHOW (HOPMYJIUPOBKM 3aJaud K e€ anreOpandyeckoi
MOJIEIA C TOMOIIBIO COCTaBJICHUS YPAaBHECHUS WA CUCTEMbl YpPaBHCHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB MJIsI CPABHEHHUS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI, JaBaTh rpadUuecKyo
WJUTFOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DYyHKUMH

[ToHumMaTh ¥ HMCHONB30BaTh (PYHKIMOHAJIbHBIE TOHSTHS WM SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMS), OMpEeACNsITh 3HaueHHE (YHKIUU 1O 3HAYEHHUIO
apryMEeHTa, OINpeesTh CBOWCTBA (DYHKIIUH MO €€ rpaduKy.

Ctpouts rpadguku 3eMeHTapHbIX QYHKIMI BUA:

y=k/x, y =x2,y =x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBON (yHKIHH
o ¢ rpadukxy.

K koHmy oOyuenus B 9 kiacce OOyYarOmIMICS TOJMYYUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATH U yHOPAIOYMBATH PALlMOHAJIbHBIE U HPPALIMOHAIIBHBIC YUCIIA.

BrimonasaTe apudmMeTnueckne ACHCTBUS C PAMOHATBLHBIMU YUCIaMH, COYeTas
YCTHBIE M MHUCHBMEHHBIE MPUEMBI, BBIIIOIHATH BBIYUCIEHUS C HPpalUOHAIbHBIMU
YHUCIIAMH.

HaxoauTe 3HaueHUs1 CTENEHEN C LENbIMU MOKA3aTENSIMU U KOPHEW, BBIUUCIATD
3HAYECHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrisTh JACHCTBUTENIBHBIE YHUCJA, BBIMNOJHITh MPUKUIKY pe3yJbTara
BBIYHCIICHUI, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHEHUSA ¥ HEPABECHCTBA
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Pemate nuHElHbIC U KBaJApaTHBIE YPAaBHEHUSI, YPABHECHUS, CBOMSIIUECS K HUM,
pocTeime ApoOHO-pAIIMOHAIBHBIC YPABHEHUSI.

Pemate cucTeMbl JBYX JIMHEMHBIX YpPAaBHEHUH C JBYMS IIEPEMEHHBIMH U
CHUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvecKuM  CIIOCOOOM C  TIOMOIIBIO
COCTABJICHUS YPABHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBoauTh TpOCTEUINIME HCCIEIOBaHUSI YPAaBHCHUN W CHUCTEM ypaBHEHUM, B
TOM YHCJIe ¢ MPUMEHEHHEM I'paduuecKuX MpeacTaBiIeHU (yCTaHABIMBATh, UMEET JIN
ypaBHEHHE WM CUCTEMA YPaBHEHUU PEILICHMUS, €CJIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemiats nHMHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh
pElIEHHE HEPABEHCTB HA YHCJIOBOW MPSIMOM, 3aMUCHIBATH PENICHUE C IMMOMOUIBIO
CHMBOJIOB.

PemaTte cuctembl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcrnionb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIIMM UW3y4eHHBIX BHUJOB. [loka3piBaTh CcXeMaTHYECKHU

pacnoJioKeHHe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMMA BUAA: y = kx, y =
kx + b,y =kix,y =ax2 + bx + ¢, y =x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHUi
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth W wu300pakaThb CXEMaTHYECKH TI'paPUKU KBAJPATUUYHBIX (DYHKIIHM,
ONMCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI 1O UX Tpadukam.

Pacrio3naBaTe KkBaapaTHuHyr (QYHKIUIO MO (GopMmyiie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUH.

YucioBble M0CJI€10BATEIbHOCTH U IPOrPeccun

Pacrio3naBaTh apu(pMETHUECKYIO U TE€OMETPUUECKYIO MPOrPECCUU TIPHU Pa3HBIX
crioco0ax 3aJaHusl.

BbIMoONHAT,  BBIYMCIEHHS € HCHOJB30BaHHEM  (opmMyln n-ro  4jeHa
apuPMETUUECKON U T€OMETPUUECKON MPOrPeCCuil, CYMMbI IEPBBIX N YJIEHOB.

N300paxaTh ujeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemars 3a1auu, cBsI3aHHBIE C YUCIOBBIMU MTOCIIE0OBATEILHOCTSMHU, B TOM YHUCIIE
3alayd M3 peabHOM KU3HU (C MCIOJb30BAaHUEM KaJbKYJIATOpa, IU(POBBIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbBIE
HaunmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne o/n P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BeruMclieHus. PalinoHaibHbIe 75 5 bu6mmorexa [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 A 2 2
ArCOPaHECKHE BIPDKCHHA 7 https://m.edsoo.ru/7f415b90
Bbubnuoreka [JOK
2 1
3 YPaBHCHHA 1 HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
4 Koopaunate! u rpaduku. OyHKIIUN 24 1 httos://m.edsoo.rw/ 7415690
bu6mmoreka [IOK
I1 1
> OBTOpeHHE ¥ 0000MmeHHe 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0
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8 KVIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrtpoabnubie | IIpakrnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
. 1 1
1 Uucna n Beranciienus. KBagparasie KopHU 5 hitps:/m_edsoo /741 7af3
) Uucna u Beruncnenusi. CTEeHb ¢ LeIbIM 7 1 bubmuoreka [IOK
I0Ka3aTeJIeEM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BEIpaKEHUSI. 5 0 bubnuoreka [IOK
KBanparusiii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIpaKESHHUSL. 15 1 bub6numoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHnus u HepaBeHcTBa. KBasipaTHbie 15 1 bubnnoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 | bubmmoreka [IOK
YPaBHEHHUU https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBA. HepaBeHcTBa hitos://m. edsoo. rw/7f4 1 7af8
bu6nunoreka [JOK
8 PyHKIHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
? DymKuwH. THCIOBLIE GyHKIHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 TosTopenue u 0bobmieHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110 I[TPOT'PAMME 102 7 0
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9 KVIACC

Kosaun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TEM (uudposbIe)
Ne n/mn Konrpoubueie | IIpakrnyeckue
NMpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucna u BerunciieHus. JlelicTBUTEIbHBIC 9 1 bubnuoreka [JOK
YucIia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHUSI C 14 | bubnmoreka [JOK
OJTHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bu6nuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7€419d08
bubmuoreka IIOK
16 1
> PynKunn https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBble mOCaEI0BATEILHOCTH 15 1 httos://m edsoo rw/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AIINS 18 | bu6mmorexa [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoinyecTBo yacoB JIEKTPOHHbBIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabnbie | IIpakTnyeckue
n/n Bcero U3yuyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
1 [TonsiTHE pallMOHATILHOTO YKCIA 1
) ApudmeTnueckue 1eHCTBUSA C 1
palMoHaIbHBIMU YHCIAMU
3 Apudmernueckue 1eHCTBU C 1
paloHaIbHBIMU YHACIAMU
4 Apudmerraeckue qeHCTBUSA C 1
paloHaIbHBIMU YHUCIAMU
5 Apudmernueckue 1eHCTBUS C 1
palyoHaIbHBIMU YHACIAMU
6 Apudmernueckue 1eHCTBUS C 1
palMOHAIbHBIMU YHCIAMU
7 CpaBHeHue, yrnops/104uBaHNe 1
palMOHAIBHBIX YUCEI
2 CpaBHeHue, yrnops1041BaHNe 1
palMOHAIbHBIX YUCEI
9 CpaBHeHue, ynops104MBaHNE 1
palMOHAaIbHBIX YUCEI
10 CreneHsb ¢ HaTypaJbHBIM 1 bubnuoreka [IOK
[IOKa3aTeseM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJlbHbIM 1 bubnnorexa [IOK
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https://m.edsoo.ru/7f4211de

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

noKa3areyiem
2 CreneHs ¢ HATypaJTbHBIM bubnuoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypaJIbHBIM bubnnorexa [IOK
MOKa3areyieM https://m.edsoo.ru/7f4218be
KonTponbhas pabora no teme
14 "ApudmeTruecKkue JeHCTBUS C
palMoOHAIbHBIMU YHciaMu"
15 Pemenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOIEHTHI U3 PEabHOU MPaKTUKH
16 Pemienne 0CHOBHBIX 3a/1a4 Ha IpooH,
MIPOIICHTHI U3 PEATHbHOU MPAKTHKH
17 Pemenne 0CHOBHBIX 33124 Ha Ipo0H,
MPOLEHTHI U3 PeabHOM MPaKTUKU
18 Pemienne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PeasIbHOM MPaKTUKU
19 [Tpu3HaKy IETUMOCTH, Pa3I0KEHUS
HA MHOKUTEJTU HATYPaJIbHBIX YHCEIT
20 [Ipu3Haku 1eTMMOCTH, pa30KEeHUs
Ha MHOKUTEJTH HATYPaTbHBIX YHCEI
)1 Peanbubie 3aBucumocTtu. [Ipsimas u
oOpaTHasi IPOMOPIUOHATBHOCTH
” Peanbnbie 3aBucumoctu. [psimas u
o0OpaTHast MPOMOPLUOHAIBHOCTH
” Peanbnsbie 3aBucumocTtu. [Ipsimast u
oOpaTHasi IPOMOPIIMOHAITBHOCTH
24 Peanbuble 3aBucumoctu. Ipsamas u
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o6paTHa;1 IpOoNIOpHHOHAIIBHOCTH

KonTponbHas paborta no teme

25 " n
PanmmonansHbIe uncia
26 BykBeHHBIE BBIpAKEHUS bubmmorexa [OK
Y P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopMmyitbl
29 [Tepemennsble. JlomycTuMble 3HAUEHUS
HepEeMEHHbIX
[IpeoOpazoBanme OYKBEHHBIX
30 BBIPOKECHHH, PACKPBITHE CKOOOK 1 brbmmorexa [OK
P > packp https://m.edsoo.ru/7f41fafa
MPUBEIEHUE MOJOOHBIX CJIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPOKECHHM, PACKPBITHE CKOOOK U brbmmorexa [OK
p > Packp https://m.edsoo.ru/7f41fd70
IpHUBEIeHUE MOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAXXEHH, PACKPBITHE CKOOOK 1
MIPUBECHUE MOJOOHBIX CJIAraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPOKEHHM, pAaCKPBITHE CKOOOK 1
pUBEICHUE MTOJOOHBIX ClIaraeMbIX
34 CBoIiCTBA CTEMIEHU C HATYPaTbHBIM bubnmnoreka [IOK
IOKa3aTeneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnoreka [IOK
IoKa3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuoreka [IOK

IIOKa3aTCJICM

https://m.edsoo.ru/7f4218be
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bu6nuoreka [JOK

37 IT
OIPITHE MIOTORICHA https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 Brruncnenue 3Ha4Y€HUSI MHOTOYJICHA
https://m.edso00.ru/7f422930
bu6mmoreka [IOK
39 C
JIOICITHE MHOTOHIICHOB https://m.edsoo.ru/7f422af2
bu6nuoreka [JOK
40 B
PIHMTAHHE MHOTORIICHOB https://m.edsoo.ru/7f422¢cc8
41 YMHOXKEHNE MHOTOUYJICHOB bubmorexa [OK
https://m.edsoo.ru/7f422fca
KonTponbras pabora mo teme
" P P bubmnoreka [IOK
42 CrnoxxeHue, BBIUUTAaHUE, YMHOKEHUE
" https://m.edsoo.ru/7f423182
MHOT'O4YJIEHOB
4 DopMyIIbl KBajpaTa CyMMBbI U bub6nuoreka LIOK
KBaJpara pasHOCTHU https://m.edsoo.ru/7f42432a
44 CBopaunBaHue KBaJpaTa CyMMBI U bubnnorexa [IOK
pPa3HOCTH JBYX BbIpaKEHUM https://m.edsoo.ru/7f42464a
bu6mmorexa [IOK
45 P
ASHOCTE KBazpaton https://m.edsoo.ru/7f424¢12
bu6mmoreka [IOK
46 P
A3HOCTE KBazpaton https://m.edsoo.ru/7f424£d2
bu6mmoreka [JOK
47 Cymma Ky0OB U pa3HOCTh KyOOB
y Y P Y https://m.edsoo.ru/7f4251d0
bubmmoreka [JOK
48 Brinecenne ogHouseHa 3a CKOO
PIHICCERHC OAHOMICH KObKH https://m.edsoo.ru/7f423312
49 Paznoxxenne MHOro4IeHa Ha bu6mmorexa [IOK
MHOXUTENINH. MeTo ] rpyInupoBKU https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOrO4JICHA Ha bu6nmoreka [JOK
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MHOXXHUTENINU. MeTo1 rpynnupoBKU

https://m.edsoo.ru/7f4239de

KomOunupoBaHHbIH cIoco0

51 Pa310KEeHUsI MHOTOWICHOB Ha
MHOKUTEIH
5 KonrtponsHast pabora o Teme
"AnreOpandyecKkue BeIpaxeHus"
VYpaBHeHHe, IpaBuIIa
53 npeoOpa3oBaHus YpaBHEHHUS,
PaBHOCHUJIIBHOCTh YPAaBHEHUI
JIuHeitHOe ypaBHEHHE C OJHOU
54 IIEPEMEHHOM, PEILICHNE JIMHEUHBIX
ypaBHEHUI
JluneliHoe ypaBHEHUE C OJJHOU
55 MEPEMEHHOM, PEIIEHUE IMHEMHBIX bubmmorexa [IOK
P . P https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneniHOe ypaBHEHHE C OAHOU
56 IIEPEMEHHOM, peIlIEHNE IMHENHBIX
YpaBHEHUU
57 Pemrenue 3a/1a4 ¢ moMoNIp0 bu6mmorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenne 3a1a4 ¢ MOMOIILIO bu6nuoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f420806
59 Pemenue 3a/1a4 ¢ moMoOINIbIO bubmuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3ama4 ¢ momMompio bubmmorexa [IOK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneiiHoE ypaBHEHUE C IBYMs bubnuoreka [IOK

NEPEMEHHBIMH U ero rpaduk

https://m.edsoo.ru/7f427¢32
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JIuneliHoe ypaBHEHHE C IBYMs

bu6nuoreka [JOK

62 NePEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema JByX JTMHEINHBIX YpPaBHEHUN bubnnorexa [IOK
C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX JTUHEHHBIX YpaBHEHUIN
C IByMs1 IEPEMEHHBIMU
65 CucreMa ABYX JTMHEHHBIX YpaBHECHUN
C IByMsI IE€PEMEHHBIMU
66 CucreMa ABYX JTMHEHWHBIX YPaBHECHUN
C IByMsl IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHHIT bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHuit bubmmorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemrenne cucreM ypaBHeHUi bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHuUi
71 Pemnrenne cucteM ypaBHEHUN
7 KonTtponpHas paboTa o teme bu6nuoreka LIOK
"JIunelinple ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubnnorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
7 HlHCIOBEIC MPOMENKY TiH https://m.edsofru/7f41dff2
75 Hucnosble IPOMEKYTKH
76 KoopanHatsl TOU€K Ha YU CIOBOM

IPSAMOM
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https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Paccrosnue MCXKAY ABYMA TOUKaAaMU

77 KOOPAMHATHOW MPAMOM
78 [IpssMoyronbpHas cucTeMa KOOpAUHAT bubnnorexa [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbHas cucTemMa KOOpAHAT bub6nmoreka LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsl rpadKoB, 3aJaHHBIX bubnnoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadKoB, 3aJaHHBIX bubmmoreka [TOK
bopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumepsl rpadKoB, 3aTaHHBIX
dbopMytamMu
23 Urenue rpadukoB peaabHbIX bubnnoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpa(bI:IKOB peaTbHBIX
3aBUCUMOCTEHN
bubnnoreka [IOK
85 Torsme dynictn httns://m.edsoi.lru/7f4lef06
86 I'padux dyHKITIN
. . bubnuorexa [IOK
87 Croifcrsa pymKuil httos://m.edsofru/7f4lf078
. . bubnnorexa [IOK
88 Croifersa pymKuil hgps://m.edsoi.lnwml fe
. bubnnorexa [HIOK
89 Jnmeiinas dynicuns hﬁps://m.edsofm7f427282
. bubnuoteka [IOK
20 Jumeiinas dynicias hﬁps://m.edsoc{_.[ru/7f427412
91 [locTpoenue rpaduka muHENRHON bubnuoreka [IOK
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https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

GyHKITUH

https://m.edsoo.ru/7f426d1e

[TocTpoenue rpaduka THHEHHOM

92
byHKIMH
93 I'padux Gyskum y =[x|
94 I'padux pyHknmm y =[x|
95 KonrtponbHas pabora o Teme bubnuoreka [IOK
"Koopaunats! u rpadpuku. OyHKun" https://m.edsoo.ru/7f41£50a
9% Htorosas koHTpoJsibHas paboTa / bubmuoteka [IOK
Bcepoccuiickas npoBepounas pabora https://m.edsoo.ru/7f429c6¢
[ToBTOpEHME OCHOBHBIX IMOHATHH U
97 METOJIOB Kypca 7 Kiacca, 0000IIeHrne
3HAHUM
IToBTOpEHNE OCHOBHBIX MTOHITUNA U
98 METOJIOB Kypca 7 Kinacca, 000011eHne bubmmorexa [IOK
HV P ’ - https://m.edsoo.ru/7f429{32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmoreka [IOK
99 METO/I0B Kypca 7 kiacca, 00o01ieHne
. https://m.edsoo.ru/7f42a0e0
3HaHUN
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmorexa [JOK
101 METOJIOB Kypca 7 Kiacca, 00o01ieHne
N https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmoreka [IOK
102 METOJI0B Kypca 7 kiiacca, 00001ieHne

3HAHUN

https://m.edsoo.ru/7f42a900
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https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102
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8 KVIACC

Kosaun4yecTBo 9acoB DJIeKTPOHHBbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabusie | IIpakTtuyeckue
n/n Bcero U3y4eHus1 | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 KBanparHueiil kopeHp U3 yucia 1 bubnmorexa [IOK
P P https://m.edsoo.ru/7f42d452
2 IToustre 00 UpparHoOHAIEHOM YHCIIE 1 bubnmorexa [IOK
pp https://m.edsoo.ru/7f42eaaa
3 JlecsaTruuHbIe MPUOIMKEHUS 1
HMPPALMOHATIBHBIX YNCET
4 JecsaTuunbie npuOIUKEHUS i
HUPPALMOHATIBHBIX YHCET
JlelicTBUTENIbHBIEC YHCIIA 1
CpaBHeHME EHCTBUTENBbHBIX YUCET 1
CpaBHEHHE EUCTBUTEIBHBIX YACET 1
g Apudmerndeckuii KBaapaTHBIN |
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CBolicTBa apru(PpMETHICSCKHX | bubnmnorexa [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa aprmMeTHIecKux 1 bub6nuoreka LIOK
KBaJ[PATHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeo6pa3oBaHue YUCIOBBIX
. bubnuoreka [IOK
12 BBIPAXXEHUI, COJEPKALLUX 1

KBaJApaTHbIC KOPHHU

https://m.edsoo.r/7f42dd26
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https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[IpeoOpazoBaHme YHCIOBBIX

bubmuoreka [IOK

13 aXKeHUH, coaeprka
BBIPACIIH, COLCPMAtIX https://m.edsoo.rw/7f42ded4
KBa/IpaTHbIC KOPHU
[IpeoOpazoBaHue YUCIOBBIX
14 BBIPAYKECHUI, COJIEpIKAILINUX bubmorexa [OK
P ’ p https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
KonTponbhas pabota no reme
15 "Apudmernueckuit KBagpaTHbIN bubnrorexa LIOK
p " P https://m.edsoo.ru/7f42¢262
KOpEHb
16 CrteneHsb ¢ 1eNIbIM MOKa3aTeeM brbmmorexa HOK
. https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnr 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (0T 3JIeMEHTapHBIX YaCTHUII 10 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEIIbHOCTB ITPOIIECCOB B
OKpY>KaroleM MUpe
18 CBolicTBa CTENEHU C LENIBIM bubnnorexa [IOK
TIOKA3aTeIeEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIICHHU C IETbIM bubmuoteka [IOK
MOKa3areneM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTENCHH C IEIBIM bubnuoteka [IOK
IOKa3aTeseM https://m.edsoo.ru/7f435648
21 CBolicTBa CTETIEHHU C IEIbIM bubmuoreka [OK
MOKa3aTesneM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHU C LENIBIM bubnnoreka [IOK
MOKa3aTeyneM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpéxuiieH
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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/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
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KBanparusiii TpéxusieH

25 Paznoxxenue kBaapaTHOro bu6mmorexa [IOK
TpEXUJICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaapatHoro bubnnorexa [IOK
TpE€XUIIeHa Ha MHOXKUTEIN https://m.edsoo.ru/7f42£d38
KontponbHas pabora mo remam
" bubnuoteka [IOK
27 KBanpatubie kopuu. CteneHu.
o " https://m.edsoo.ru/7f42ec80
KBaapaTHblii TpexuieH
bu6mmorexa [IOK
28 Anreb 0
AIrebpaitiecias podh https://m.edsoo.r/7f430382
JonycTuMble 3HaUEHUSA
29 MIEPEMEHHBIX, BXO/SIINX B
anredpanvecKkue BhIpaKeHUs
JonmycTuMble 3HaUCHHSI
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKke BRIPaKeHUS
3l OCHOBHOE CBOMCTBO bu6mmorexa [IOK
anredpandeckou 1poou https://m.edsoo.ru/7f4308e6
bu6mmorexa [IOK
32 C Oeii
Okpatieriue ipoben https://m.edsoo.ru/7f430a8a
bu6nmoreka [JOK
33 C Oeii
Okpatietine Apobeu https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
34 C eHue JIpooeii
OKPpAtHerHe Apoben https://m.edsoo.ru/7f430f44
35 Ciio)eHne, BBIYUTaHUE bu6mmoreka [IOK
anreOpanyeckux apooeit https://m.edsoo.ru/7f43128¢
36 CiioxxeHue, BEIYUTaHUE bubmuoreka [IOK

anreOpanvecKkux Apooeit

https://m.edsoo.ru/7f4315¢c0
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https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

37 YMHOXEHUE U JIeTICHUE bubnmnoreka [IOK
anredpanvecKux Apooeit https://m.eds00.ru/7f4318¢2
18 YMHOKEHUE U ETICHUE bubnuoreka [IOK
anredpandeckux 1podeit https://m.edsoo.ru/7f431a20
[IpeobpazoBaHme BEIPAKECHHI,
39 coJIepXKaIux anreopandecKkue brbmmorexa HOK
Aepatt P https://m.edsoo.ru/7f43259¢
Ipoou
IIpeoOpa3oBaHye BRIpAKCHHIA,
40 corj):te ﬁamnx anreo I;.I/I‘ICCKI/IG bubnnorexa [IOK
P P https://m.edsoo.ru/7f432736
IpooHu
[IpeobpazoBaHue BEIPAKECHHIH,
41 CoJIeprKalnX anreOpandeckue brbmmorexa [HOK
Acpam P https://m.edsoo.ru/7f432736
apodu
0 KonTponbHas pabota o teme bubnuoreka [IOK
"Anrebpanueckas Apoos" https://m.edsoo.ru/7f431d36
43 [TonsiTHE KBaAPAaTHOTO YpaBHEHUS brbmmorexa HOK
AP P https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHUE Bubmmorexa LIOK
P P https://m.edsoo.ru/7f42eela
45 PenreHne HeMoOIHBIX KBaAPATHBIX bubmmoreka [IOK
YpaBHEHUM https://m.edsoo.ru/7f42eela
46 dopMya KOpHEN KBaJAPATHOIO bubnmoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 Pemenue kBagpaTHbIX ypaBHEHUN bubmmorexa [HOK
AP P https://m.edsoo.ru/7f42£3f6
. bubnuoteka [IOK
48 Pemenne kBagpaTHBIX ypaBHEHUI
https://m.edsoo.ru/7f42t5a4
49 Teopema Buera bubmuoreka [IOK
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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/7f431d36
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

50 Pemienue 3a1a4 ¢ HOMOIIBIO bu6nuoreka [JOK
TeopeMbl Bueta https://m.edsoo.ru/7f430076
51 Pemenne OMKkBaapaTHBIX ypaBHEHUN Bubmmorexa LIOK
AP yp https://m.edsoo.ru/743c542
5 Peuienue ypaBHeHUI, CBOASIINUXCS K bubnuoreka [IOK
KBaJPAaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue npobHO- bubnnoreka [IOK
panMoOHaJIbHbIE YpaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme npobHO- bubnuoreka [IOK
panoHaIbHbBIE YPaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Pemienue TekCTOBBIX 3a1a4 ¢ bubmuoreka [IOK
IIOMOILBIO KBAJPATHBIX YPABHEHUIN https://m.edsoo.ru/7f42{75¢
56 Penienne TeKCTOBBIX 33124 C bu6nuoreka [JOK
MOMOUIBIO KBAJIPATHBIX YPABHEHHI https://m.edsoo.ru/7f42{816
57 KontponbHas paboTa no teme bubnnorexa [IOK
"KBaaparubie ypaBHEeHUA" https://m.edsoo.ru/7f430112
58 JIuHeiitHOE ypaBHEHHE C IBYMsI
MIEPEMEHHBIMHU.
59 I'paduk muHEHHOTO YpaBHEHHS C
JIBYMsI IIEPEMEHHBIMU
JIuHeitHOE ypaBHEHUE C IBYMS
60 NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPBI PELLICHNS YPABHEHHI B
LEebIX YUCIIaX
Pemenue cucrem 1ByX JMHEWHBIX
61 YpPaBHEHHUH C ABYMsI IEPEMEHHBIMHU.

Cnoco0 moacTaHOBKHA
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https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62

Pernrenue cucteM AByX JTMHEHHBIX
YPABHEHUH C IBYMsI IEPEMEHHBIMM.
Croco0 CIIoXKeHUS.

63

Pemenue cucreM IBYX JIMHEUHBIX
YpaBHEHUH € IByMSI [IEPEMEHHBIMU

64

[Ipumeps! pemieHus cucreM
HEJIMHENHBIX YPAaBHEHHM C ABYyMS
NIEPEMEHHBIMU

65

[Ipumepsl perieHus cucreM
HEJIMHEMHBIX YPABHEHUM C IBYMS
NIEPEMEHHBIMU

66

['paduueckas naTEpIpETALIHS
YpaBHEHUS C IBYMS TIEPEMEHHBIMH U
CHUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU

bu6mmorexa [JOK

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

67

['paduueckas naTEpIIpETALIHS
YpaBHEHUS C JBYMSI IEPEMEHHBIMU 1
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMCHHBIMU

bu6mmoreka [JOK

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

68

Pemenye TeKCTOBBIX 3a7a4 ¢
IIOMOILIBIO CUCTEM YPaBHEHUH

69

Penienune TeKCTOBBIX 3a/1a4 C
MOMOUIBIO CUCTEM YPaBHEHUH

70

KonTponbHas pabota mo teme
"Cuctembl TMHEHHBIX YpaBHEHUH "

71

HucnoBble HEPABEHCTBA

72

YucrioBbie HEPAaBEHCTBA U X
CBOMCTBA
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https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

73

HepaBeHcTBO ¢ 01HOM IEPEMEHHOM

JInHeliHbIe HEPABEHCTBA C OHOMN

74 nepeMeHHou. YucnoBbie bubmorexa [OK
P ) https://m.edsoo.ru/7f42c692
MIPOMEKYTKH.
75 JIuHeliHbIe HEpaBEHCTBA C OJJHOM bubnnoreka [IOK
MIEPEMEHHOM U UX pPEIICHUE https://m.edsoo.ru/7f42c¢840
76 Pemrenne nMHENHBIX HEPABEHCTB
77 Pemrenne nBOMHBIX HEPABEHCTB Bubmmorexa LIOK
A P https://m.edsoo.ru/7f42cb88
73 CucTembl TIMHEWHBIX HEPABEHCTB C bubnmnoreka [IOK
OJIHOM IIEPEMEHHOU U UX pELICHHE https://m.edsoo.ru/7f42¢cd2¢c
79 CucTembl INHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U X pELICHHE
N300pakeHne penieHus THHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
P . . https://m.edsoo.ru/7f42c¢9¢e4
YUCJIOBOU MIPSIMOI
N3o0paxxeHune peneHus JIMHEHHOTO
bubmmoreka [JOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
N N https://m.edsoo.ru/7f42c¢9e4
YUCJIOBOU TIPSIMO#
KonTponbhas pabota no remam
82 "HepaBeHncTBa u cuctembl
HEpaBEHCTB"
bu6nmoreka [JOK
83 [lonsitue pyHKIMN
Pynicu https://m.edsoo.ru/7f433¢c12
84 OO6macth onpeiesIeHUsI © MHOYKECTBO bu6mmorexa [JOK
3HAYeHUH QPYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anust GyHKIUN
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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
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https://m.edsoo.ru/7f433d84

86 I'paduk pynKIIMMN
%7 CaoiicTBa QyHKINH, UX
oTtoOpakeHHe Ha rpadpuKe
28 UreHue u mocTpoeHue rpadukoB
byHKINN
29 [Ipumeps! rpagukoB GyHKIHH,
OTPaXKAIOIIUX PEATHLHBIC MPOIIECCHI
OYHKIINH, OTUCHIBAIOIIHIE IPSIMYIO U
90 06y aTI:I 10 TIPOTIO H(ﬂl{anbfile ’ bubmmorexa [IOK
PATHYIO HpOTIOpIl https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 l'unepbona
bu6mmorexa [JOK
92 r 0
HHephoIa https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
93 I'paduk bynkmm y = x>
PadHK pymkwit y https://m.edsoo.ny/7f434572
Oyarkmuun y =x3, y =x3, y= VX, y =
94 \X\}’/ r I:(I)H‘i/eCKoey emeH}IjIe ’ brbmmorexa HOK
- TP N p . https://m.edsoo.ru/7f434d38
yYpaBHEHUI U CHCTEM YPaBHCHHI
[ToBTOpEHNE OCHOBHBIX MOHITHHA U
95 METOJI0B KypcoB 7 U 8 KJIacCOB bubmmorexa LIOK
A yp . ’ https://m.edsoo.ru/7f4371aa
0000111eHNE 3HAHUIA
Wrorosast KoHTponpHas paboTa /
N bu6mmoreka [JOK
96 Bcepoccuiickas npoBepouHas
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHITUHI U
97 METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHNe 3HAHU T
98 [ToBTOpEHME OCHOBHBIX MOHITUH U bubnuoreka [IOK
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https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJIOB KYpCOB 7 U § KIJIaCCOB,
0000111eHNE 3HAHUNA

https://m.edsoo.ru/7f43736¢

HOBTOpeHI/Ie OCHOBHBIX OHSITHM U

bubmmorexa [IOK

99 METOJ0B KypcOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/7f437510
000011eHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOZIOB KypCOB 7 1 8 KJIacCOB 1 buGnnorexa [IOK
A yp . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bubmmoreka [JOK
101 METOJO0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
0000111eHE 3HAHUHA
[ToBTOpEHME OCHOBHBIX MOHITUH U
102 METOJZIOB KypCOB 7 U 8 KJIacCOB 1 bubnmorexa [TOK
A yp ’ https://m.edsoo.ru/7f437858

0000111eHNE 3HAHUNA

OBLIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

102
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https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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9 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KouTtpoJbHble
padoThbI

IIpakTH4eckne
padoThI

Jlara
H3yYeHHUs

JIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcenl

PannonansHbIe Unca, HppanvoOHANIBEHBIC
YHcIa, KOHEYHbIE U OECKOHEUHBIE
JIeCATUYHbIE APOOH

MHOXeCTBO IeHCTBUTEIILHBIX YHCEIT;
I[GI\/JICTBI/ITCJIBHBIG YyHucJa KakK
OCCKOHEYHBIC ECATUYHBIC IPOOH

B3anmHO 0HO3HAYHOE COOTBETCTBUE
MEXK1y MHO>KECTBOM JIEICTBUTEIIBHBIX
qucel U MHOYKECTBOM TOYECK
KOOPJIWHATHOU MPSIMOM

CpaBHeHUE ACHCTBUTEIBHBIX YHCE,
apudMeTHIECKHUE IEHCTBHS C
HeﬁCTBHTCHBHBIMH qucijiaMu

HpI/I6HI/I)KéHHOe 3HA4YCHHEC BCIINYHNHBI,
TOYHOCTH HpI/I6J'II/I)KeHI/I${

Oxpyrienue yucen

OxpyrieHue yucen

[Ipukunaka v oLieHKA PE3yIbTaTOB
BBIYHCIIEHUN

KonTponbHas pabota o teme
" JlelicTBUTENIbHBIE YKCIa"

10

Pemenue nuHEHHBIX ypaBHEHUH

bu6nmmorex [JOK
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https://m.edsoo.ru/7f43bf66

11

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOASIINXCS K JINHEHHBIM

12 Pemenue kBagpaTHbIX ypaBHEHUN bubmiorexa LIOK
https://m.edsoo.ru/743c542
13 Peienue ypaBHeHMI, CBOASIIUXCS K bubnumoreka LIOK
KBaJPAaTHBIM https://m.edsoo.ru/7f43¢542
14 bukBagpaTHbie ypaBHEHUS bubmioreia LIOK
https://m.edsoo.ru/7f43¢3d0
15 Pemenne 6ukBapaTHBIX ypaBHEHUN bubmiorexa LOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHus: ypaBHEHUM TPEThEH
16 1 YETBEPTOU CTEMECHEN PA3I0KEHUEM Ha
MHOKUTEH
[IpuMepsl pelieHns: ypaBHEHUM TPETbEU
17 1 4E€TBEPTOM CTENICHEN pa3I0KEeHUEM Ha
MHOXXHUTETTN
18 Pemenue npoOHO-parimoHaIbHBIX bubnmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43¢9b6
19 Pemenue npoOHO-paliioHaIbHBIX bubnnorexa [IOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 3a0a4
anreOpandecKuM METOJIOM
71 Pemenne TekcTOBBIX 3a1a4
anredpandecKuM METOIOM
” Pemenue TekcToBBIX 3a1a4
anredpandeckuM MeTOIOM
23 KonrponbHas pabora o teme

38



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

"YpaBHeHUs C OAHOU NepeMeHHON"

VYpaBHeHHE C IByMs IEPEMEHHBIMU U

bubmnoreka IIOK

24
ero rpaduk https://m.edsoo.ru/7f43d0b4
’5 YpaBHEHUE C IBYMS IEPEMEHHBIMH U bubnnorexa [IOK
ero rpaduk https://m.edsoo0.ru/7f43d0b4
26 Cucrema IByX JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
7 Pewrenne cuctem TMHENHBIX ypaBHEHUN
CHocOo0OM MOJCTAHOBKHU
73 Perrenne cuctem TMHENHBIX ypaBHEHUN
CIIOCOOOM CIIOKEHUS
79 Cucrema IByX JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE
Pemenue cucrem 1ByX ypaBHEHHH, OJHO
30 + KOO cliroe. & oe ’ Bbu6nunoreka IIOK
13 KOTOPBIX JIMHENH apyroe —
. P AAPY https://m.edsoo.ru/7f43d23a
BTOPOM CTEIICHU
Pemenue cucrem AByX ypaBHEHUH, OIHO
. bu6mmorexa [IOK
31 13 KOTOPBIX JIMHENHOE, a IPYroe —
. https://m.edsoo.ru/7f43d55a
BTOPOM CTEIIEHU
Pemrenne cucreM qByX ypaBHEHUH, OJTHO
32 13 KOTOPBIX JTUHEHHOE, a Ipyroe —
BTOpPOM CTENEHU
Pemenue cucrteM AByX ypaBHEHUH, OJTHO
33 13 KOTOPBIX JIMHEWHOE, a APyroe —
BTOpPOM CTETIEHU
34 I'paduueckast uHTEpHpETALINS CUCTEMBI

YpaBHEHUH C IBYyMS I€PEMEHHBIMU
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Pemenne TeKCTOBBIX 3aa4

35
anreOpanvdecKuM crocooom
16 Pemrenne TekcTOBBIX 33124
anreOpanvaecKuM Crocooom
37 KonTponbHas pabota o teme
"CucrteMbl ypaBHEHHI"
38 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
39 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA bubmmorexa OK
https://m.edsoo.ru/7f43ad5a
40 JIuneliHbple HEPaBEHCTBA C OJTHOM bubnuoreka [IOK
IIEPEMEHHOMN https://m.edsoo.ru/7f43af08
A1 PelieHne IMHEWHBIX HEPABEHCTB C bubanorexa [IOK
OJIHOM MEepEMEHHOM https://m.edsoo.ru/7f43af08
0 JIuHeiitHbIe HEpaBEHCTBA C OJTHOM bubmuoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
13 CI/ICT?MH JmHeﬁHbix HEPaBEHCTB C
OJIHOM NepeMEHHOMN
44 PemeHI:Ie CUCTEM J'II/II:IGI‘/'IHBIX HEPaBEHCTB
C OJTHOW NEpEeMEHHOMN
45 CHCT(EMLI JII/IHCfIHBiX HEPABEHCTB C
OJIHOM IEPEMEHHON U X pELICHHE
46 KBanpaTHble HEpaBEeHCTBa bubmmorexa LOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA M UX bubnnorexa [HOK
peuexue https://m.edsoo.ru/7f43b21e
48 Pemienue kBagpaTHBIX HEPABEHCTB brbmmorexa HOK

https://m.edsoo.ru/7f43b5a2
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49

Pemenue KBaJApaTHBIX HCPAaBCHCTB

50 Pemrenne kBaapaTHBIX HEPABEHCTB
I'padmueckas unTeprperanus
51 HSPS)BCHCTB u CI/ICTSMII){CP;IBCHCTB c bubnmorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'paduueckas unTeprperanus
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMSI IepEMEHHBIMU
53 KontponbHas pabora 1mo reme
"HepaBencTBa"
54 KBanparuunas gynkius, e€ rpapux u bu6nuoreka [IOK
CBOIICTBa https://m.edso0.1u/7f4396¢6
55 KBanpatuunas ¢pynkius, e€ rpadpuk u bubanorexa [IOK
cBoiicTBa K03 pULIEeHTOB https://m.eds00.ru/7f439842
56 [IpeobpazoBanus rpadpuka bu6nuoreka LIOK
KBaIpPATUYHON (PYHKIIHH https://m.edsoo.ru/7f4399b4
57 [Tapabouna, KOOpAUHATHI BEPIIUHBI bubmuoreka [IOK
napaboJib https://m.edsoo.ru/7f439eb4
58 [Tapaboua, ocb cuMMeTpUn TapadOIIbI E;Iiﬂ/ljr?:;si?n?/f 132038
59 [TocTpoenue rpadukoB KBagpaTHIHON bu6mmoreka [IOK
byHKIAN https://m.edsoo.ru/7f43alac
60 IToctpoenue rpadukoB KBagpaTUIHOM bu6nuoreka [IOK
byHKIAN https://m.edsoo.ru/7f43a31e
61 HccnenoBanue kBaapaTHUHON QyHKINH bubanorexa LIOK
https://m.edsoo.ru/7f43a526
62 HccnenoBanue kBagpaTUUHON PyHKUU
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I'padpuxu pynxmmii: y =kx, y =kx + b,

63
y:k/XJ y:X37 y:VX7 y:|X|
64 I'padpuxu pynxmii: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y =kx +b,
y=k/x, y=x°, y=vX, y=[X|
66 I'paduku pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
7 I'paduku pynkumii: y =kx, y =kx +b,
y=k/X, y=x*, y=vX, y=[x|
68 I'paduxu pynkmmii: y =kx, y =kx + b,
y:k/X’ y:X3’ y:VX7 y:|X|
69 KonTponbhas pabota o teme bubnnoreka [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 ITonsiTve yncIoBOM bubmuoreka [IOK
IOCIIEI0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue Mocie10BaTeIbHOCTH Eub OK
71 peKyppeHTHOU popMynoii 1 HopMyIToit nommorexa 1
https://m.edsoo.ru/7f43ebda
n-ro 4jieHa
bubmnoreka IIOK
72 A
pudmeTITIECKas nporpeccus https://m.edsoo.ru/7f43ed7e
73 I'eometpuueckas mporpeccust bubmiorexa LIOK
https://m.edsoo.ru/743{3b4
74 @®opMyITbl n-TO WieHa apupMeTHIeCKOn bubnuoreka [IOK
[IpOrpeccun https://m.edsoo.ru/7f43ef2c
75 @opMyIia CyMMBI IEPBBIX N YWICHOB bubnunorexa [IOK

apudmeTnyecKoil nporpeccuu

https://m.edsoo.ru/7f43{0c6
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76 @opMyJIBl N-TO WIEHA FEOMETPUUECKON bub6nmoreka LIOK
porpeccuu https://m.edsoo.ru/7f43{72e
77 dopMyiia CyMMBI IEPBBIX N YIECHOB bubnnorexa [HIOK
T€OMETPUYECKON MTPOTrPECCUN https://m.edsoo.ru/7f43{8a0
®opMyJIbl N-T0 WieHa apupMeTHIeCKOn
78 Y TEOMETPUYECKOHN MPOrPECCHI, CYyMMBI brbmmorexa HOK
https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
N300paxenue 4aeHOB apuMeTHIecKon
79 U TEOMETPUYECKOM NMPOrpeccuii TOUKaMu
Ha KOOPJIMHATHOM MJIOCKOCTH
N300pakenue wieHOB apu(pMeTHIecKoi
80 U TEOMETPUUECKOM MPOrpeccuii Toukamu
Ha KOOPAMHATHOW IJIOCKOCTH
81 JIMHEeNHBIN 1 SKCIOHEHIIMAIBHBIN POCT
82 C1o>XHbI€ TPOLIEHTHI buGnnorexa [IOK
https://m.edsoo.ru/7f43fe0e
83 Pemrenue 3amay Ha CIIOKHBIC TPOIICHTHI bubnnorexa [IOK
https://m.edsoo.ru/7f4401a6
’4 KonrtponbHas pabota o Teme bub6nunoreka LIOK
"YucIioBLI€E ITOCIIENOBATEILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHue, 06001EeHNE 1
CUCTEMAaTH3alMsl 3HAaHUH. 3amnuch,
85 CpaBHEHUE, ACUCTBUSA C
NeNCTBUTENbHBIMU YNCIIAMU, YUCIIOBAS
npsiMast
[ToBTOpEHME, 0000IICHUE U
86 cucreMaTHu3anus 3HaHui. [IpoueHTs!,

OTHOILIEHUS, ITPONIOPLUHU
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https://m.edsoo.ru/7f43f8a0
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[ToBTOpenue, 06001IIEHNE U

87 cuctemarusanus 3Hanuil. OkpyrieHue,
npuOIMKEeHNE, OleHKA
[ToBTOpeHue, 060061IeHNE U

28 cucTemMaTu3alys 3HaHui. Pemenue bubmuoreka [IOK
TEKCTOBBIX 33]1a4 apU(HPMETHICCKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpeHnue, 06061mEeHNE 1
cucTeMaTu3auus 3HaHui. Pemenne bu6mmoreka [IOK

89 TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpeHue, 0600IIeHNE 1

9% cucTeMaTu3anus 3HaHui. Pemenne bubmmorexa [IOK
TEKCTOBBIX 33J1a4 apU(METUUECKIM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpeHuE, 00001ICHHE 1

91 cUcTeMaTU3alus 3HaHHUM. but6mmoreka [IOK
[IpeoOpazoBanue anredOpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHuE, 00001ICHHE 1

0 cHUcTeMaTU3alus 3HaHUM. but6mmoreka [IOK
[IpeoOpazoBanue anredOpandecKmx https://m.edsoo.ru/7f444364
BBIPQKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHuE, 00001ICHHE 1

23 cHUcTeMaTU3alus 3HaHUM. but6mmoreka [IOK
[IpeobpazoBanue anreOpandecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTHUMbIC 3HAUCHUS

94 Hroroas koHTpobHas paboTa
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[ToBTOpeHue, 0600IICHHE U
cHUCTeMaTU3alus 3HaHH.

bu6nuoreka [JOK

% [Ipeo6pa3oBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIpaXCHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucremarusauus 3HaHUi. QyHKIUU: bubnmnorexa [IOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7444¢56
byHKIHNA
[ToBTOpEeHME, 0000IIEHNE 1

97 cucremaTu3auus 3HaHUi. QyHKIUU: bubnmnorexa [IOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7t44444
byHKIHN
[ToBTOpEeHME, 0000IIEHNE 1

08 cucremarusauus 3HaHui. QyHKIUU: bubnuoteka [IOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
GbyHKUINN
[ToBTOpeHnue, 06001IeHNE 1

99 cucreMaTtu3aius 3HaHuil. OyHKIuu: bubmmoreka [TOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKUINN
[ToBTOpenue, 06001IIEHNE U

100 cucreMaruzarys 3HaHui. ['paduueckoe bubmorexa OK

. https://m.edsoo.r/7f445516

pelieHue ypaBHEHHUN U UX CUCTEM
[ToBTOpeHue, 06001ImIEeHNE U

101 cuctemaruzanus 3HaHuil. ['padguueckoe
pelieHue ypaBHEHHUN U UX CUCTEM

102 O0001IeHrEe 1 cucTeEMaTU3alUs SHAHUI
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYUCIICHHS
. BrImonHsATh, coyeTasi yCTHbIC U MHUCHbMEHHBIE TPUEMBI, apru(MeTHIeCKHe
' JEHCTBUS C pallMOHAIbHBIMH YHCIIAMU
Haxoautb 3HaueHUs] YUCIIOBBIX BhIPAXKEHHUM, IPUMEHATh Pa3HOOOpa3HbIE
1.2 CrocoObl M TPHUEMBI BBIYHCICHUS 3HAUYCHUW NPOOHBIX BBIPAKEHUH,
coJiepKalux OObIKHOBEHHBIE U IECATUUHBIEC IPOOH
[lepexoguts OT omHOM  (OpMBI  3amWcH  YUCENT K  JPYrou
13 (mpeobpa3oBbIBATH JECATUYHYIO IpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATUYHYIO, B YacTHOCTH, B OECKOHEYHYIO
JECATUYHYIO IPOOb)
1.4 CpaBHUBaTh U yHIOPSAA0YMBATh pAllMOHAJIbHBIE YNCIIA
1.5 OKpyrIaTh yucia
BbINONHATE NPUKHUIKY M OLIEHKY pe3yjbTaTa BBIUMCIEHHUH, OLEHKY
1.6 3HAYEHUN YHCIIOBBIX BBIPAKEHUN. BBINOIHATH NEHCTBUS CO CTENEHSAMHU C
HaTypaJIbHbIMU [TOKa3aTeIIMHU
17 [IpumeHsiTP NpU3HAKU  JETUMOCTH, PA3JIOKEHUE HA  MHOMKUTEIH
' HaTYypaJIbHBIX YUCET
PemaTth npakTuKO-OpHEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIIEHUEM
13 BEJIMYHUH, MPONOPIIMOHAIBHOCTHIO BEIINYMH, MPOLIEHTAMH,
' MHTEPIIPETUPOBATh PE3YJbTAThl PEIICHUS 33]a4 ¢ Y4ETOM OrpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbBIX OOBEKTOB
2 AnreGpanyeckre BhIpaKeHUs
)1 Hcnonb3oBare  anreOpanyeckyr0  TEPMHHOJIOTUIO U CHUMBOJIHKY,
. MPUMEHATH €€ B Ppoliecce OCBOSHUS Y4eOHOTO MaTepuaia
59 Haxoauth 3HadeHus] OYKBEHHBIX BBIPAKECHHM MPU 3aJaHHBIX 3HAYCHHSIX
' HEpPEMEHHBIX
23 BreimonaaTe  mpeoOpazoBaHUs  IEJIOTO  BBIPAKEHHUS B MHOTOUYJICH
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IMPUBCACHHUEM HO,I[O6HBIX CJIara€MbIX, paCKpbITUEM CKOOOK

BrimonaaTs YMHOXCHHUEC OJHOYJICHA Ha MHOI'OYICH M MHOI'OYJICHA Ha

24 MHOTOWJIEH, IPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pasHOCTH
Ocy1ecTBIATh pa3jIokKEHUE MHOTOUWIEHOB HA MHOYKHUTENN C IOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOIIEero MHOXHTENs, TPYIIUPOBKH ClaraeMbIX,
npuMeHeHUs. GOPMYJT COKPAIIEHHOTO YMHOXKEHUS
Y [TpuMmeHsTh MpeoOpa3oBaHUs MHOTOUWIEHOB JJISI PELICHUS PAa3IUYHBIX
. 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMU IMOKA3aTEIAMU IS
' npeoOpa30BaHus BHIPAKEHHI
3 VYpaBHEHMS U HEPABEHCTBA
Pemats nuHelHbIe ypaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHSS IIpaBuia
3.1 Iepexosia OT UCXOJHOTO YPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsTs,
ABJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [IpumensTh rpaduyeckrie METOABI P PEIICHUH JTMHEHHBIX YPaBHEHUNA U
' UX CUCTEM
33 [TonOupars npumepsl map 4ucen, SBIAIOLMXCS PEIIEHUEM JIMHEHHOIO
' YPaBHEHHUS C IBYMs IIEPEMEHHBIMU
Ctpouth B KOOPAMHATHOW IJIOCKOCTU TpaMK JMHEHHOTO ypaBHEHHS C
34 JIBYMsI TEpEMEHHBIMU; IMOJIb3YACh TIpaUKOM, NPUBOIUTH MPUMEPHI
pEIIEeHUs] ypaBHEHUS
15 Pemath cuctempl ABYX JIMHEHHBIX YPAaBHEHUH C JIByMsI IEPEMEHHBIMHU, B
. TOM 4HcJIe rpapuyecku
CocraBnATh M pemaTh JUHEMHOE YPaBHEHUE WM CHCTEMY JIMHEWHBIX
3.6 YPAaBHEHUH IO YCJIOBMIO 33J1a4d, MHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3aJa4 MOJYyYEHHBIN pe3yJbTar
4 Koopnaunate! u rpaduku. OyHKITUH
N300pakaTh Ha KOOPJAWHATHOW TPSAMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpAMHATaM, Jy4M, OTpPE3KHM, WHTEpBajbl, 3alHChIBAThH
YHCJIOBBIE IPOMEKYTKH Ha alNredpanyeckoM s3bIke
42 Ormedyarb B KOOPAMHATHOM  IJIOCKOCTM TOYKM IO  33JlaHHBIM
' KOOp/IMHAaTaM
43 Crpoutsp rpadukn muHEHHBIX QyHKIUH. CTpOUTh TpapuK GYHKIUU y =

[X]
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OnuceBaTh C IIOMOIIIBIO (bYHKI_II/Iﬁ HU3BCCTHBIC 3aBUCHUMOCTH MCKIY

4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, pPACCTOSIHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENBHOCTD, BpeMsi, 00BEM padOThI
4.5 HaxonuTth 3Ha4YeHHE (PYHKITMHU 110 3HAYCHUIO €€ apryMeHTa
[Tonumarp  rpaduueckuii  crmoco0®  MpeACTaBICHUS W aHAIM3a
4.6 uHpOpMAIUK, U3BIEKAaTh W HMHTEPIPETUPOBATH HH(POpPMAIIUIO W3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEN
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8 KVIACC

Kon
MpoBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BEIYHUCICHUS

1.1

Hcmonp30BaTh Ha4YaJIbHBIC MNpCACTaBJICHUA (6] MHO>KCCTBC
I[ef/’ICTBI/ITeJIBHbIX qucesl il CpaBHCHUS, OKPYIJICHHUA U BBI‘II/ICJIGHI/If/'I,

1/1306pa>1<aTL HeﬁCTBHTeHBHBIe qHrcijia TOYKaMHu Ha KOOpI[HHaTHOﬁ HpHMOﬁ

1.2

[IpumensTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIHUTH
KBaJpaTHbIE KOPHHM, HCHOJIb3ysd IpPU HEOOXOAUMOCTH KaJIbKYJATOP,
BBITOJIHATh TPE0Opa30BaHMs BBIPAKEHHM, COIEpKAIIMX KBaJPAaTHBIC

KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEU

1.3

Hcnonp3oBark 3amucd  OOJBIIMX M MajiblX YHCED C IIOMOIIIBIO

JIECATUYHBIX Ipo0eit u creneHei yucna 10

Anrebpanyeckue BRIPaKeHUS

2.1

[IpyumeHATh TOHATHE CTENEHU C LENbIM IIOKA3aTENEM, BBIIIOJIHATh
npeoOpa3oBaHUs  BBIPAKEHUH, COACPKAIMUX  CTENEHH C  IETBIM

IIOKa3aTcICM

2.2

BainonsaTs TOXXIECTBEHHEIE npeoOpazoBaHus pauuoHaIbLHBIX
BBIDQ)KCHUI Ha OCHOBE IIpaBWJI JECWUCTBUUA HAJ MHOTOYIECHAMU U

anreOpanyecKUMHU ApOOSIMU

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIIN

24

[IpumensTh npeoOpa3oBaHMs BBIPAKECHUN IS PEHICHUS Pa3IHMYHBIX

3aJla4 U3 MaTCMAaTUKHU, CMCKHBIX IIPECAMETOB, U3 peanLHoﬁ IIPaKTUKH

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemars nuHeilHble, KBaJpaTHbIE YPAaBHEHUS U pAllMOHATIbHBIC YPaBHEHHUS,

CBOJALIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUN C IBYMs [IEPEMEHHBIMU

32

[IpoBoauth mpoOCTEHIINE HUCCIACAOBAHUS  YPABHEHUHM U CHCTEM
YPaBHEHMI, B TOM YHCJI€ C IIPUMEHEHUEM TpapUUECKUX MPeICTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YPAaBHEHUH pEIICHNS,

€CJIM UMEET, TO CKOJIBKO, U TIpoUee)

33

[Tepexoauthb OT coBecHON (HOPMYITHPOBKH 3a7a9u K €€ anreOpandeckoit

MOZACIIN C IMMOMOMIIBIO COCTABJICHHUA YPAaBHCHUSA HUJIIN CUCTEMBI ypaBHCHHﬁ,
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HHTCPIIPETUPOBATL B COOTBECTCTBHUU C KOHTCKCTOM 3aJla4u HOJ'Iy‘ICHHHﬁ

pe3ynbTaT

HpI/IMeHSITb CBOMCTBA YMCJIOBBIX HCPAaBCHCTB IJId CpPaBHCHUS, OLICHKH,

peuiaTtb JIMHEHBIE HCPABCHCTBA C O,I[HOI>'I nepeMeHHoﬁ N HUX CHCTCMBI,

34 JaBaTh rpaUyecKyro WUTFOCTPAIMIO MHOXKECTBA PEIICHUI HEpaBeHCTBA,
CHCTEMBbl HEPABEHCTB
4 DyHKIMHT
[lonnmaTh © WCHONB30BaTh (YHKIMOHAIBHBIE TIOHATHS H  S3BIK
i1 (TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHMs), OIpPEICNATh 3HAYECHUE
. (YHKINY 110 3HAYSHHUIO apTYMEHTa, ONPEIEIIATh CBOMCTBA (DYHKIINHU 110 €€
rpaduky
Crpoutb rpaduku 31eMeHTapHbIX QYHKIMN BUIA:
y = k/x
y
42

kix

, y =x% y = X%, y = |X|, onuchIBaTh CBOMCTBA YMCIOBON (PYHKIMU IO €&

rpaduky
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9 KIIACC

Kon
NpOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHust

1

Yucna ¥ BEIYUCIIEHUSA

1.1

CpaBHUBATh U yHOPSAJOYUBATH PAllMOHANILHBIE U UPPALIMOHAIbHBIE YMCIa

1.2

Bremonusate apupmMernueckue NEHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMU,
coueTasi yCTHbIE W MHCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C

HppannuoHaJIbHBIMU YUCIIaMU

1.3

HaxoauTe 3HaueHUsI CTENEHEH C LEJbIMU MOKa3aTelIsiIMH M KOpHEH,

BBIYUCIIATH 3HAYCHUA YU CIOBBIX BI)Ipa)KeHI/II\/’I

1.4

OprrHHTB )ICfICTBI/ITCJ'II)HBIC qucia, BBINOJHATHE HNPUKHUIAKY pe3ylibTaTra

BBIYMCIICHHU, OLICHKY YHACIIOBBIX BBIPAKEHUI

YpaBHEHHS 1 HEPABEHCTBA

2.1

Pemarts nuHeiliHbIe U KBAaAPATHBIC YPABHCHUA, YPABHCHUA, CBOAAIINCCA K

HUM, [TpocTeiime 1poOHO-pallioHaIbHbIEC YPABHEHUS

22

Pemats cucteMnl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C AByM: IICPCMCHHBIMU 1
CUCTCMbI OBYX ypaBHCHHf/'I, B KOTOPLIX OJHO YPAaBHCHHUC HC ABJIACTCA

JIMHEWHBIM

23

Pemate TeKCTOBBIE 337a4uM aareOpanvyeckuM CIOCOOOM C MOMOILBIO
COCTAaBJICHUSl YPAaBHEHMsI MJIM CUCTEMBI JBYX YPAaBHEHUH C JBYMs

NEPEMCHHBIMU

24

[IpoBoaWUTh MpOCTEHIIME  MCCIENOBAHMUS YPAaBHEHHMM M CUCTEM
YpaBHEHMH, B TOM YHCJI€ C IPUMEHEHUEM IpaUUecKUX MpeCcTaBIeHUN
(HampuMep, yCTaHaBIMBAaTh, HMEET JIM YpaBHEHHE WM CHCTEMaA

YpaBHEHUH PEILICHUS, €CTIU UMEET, TO CKOJIBKO)

2.5

PemaTh nuHEliHBIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXkaTh
pelIeHHe HEPAaBEHCTB Ha YMCIIOBOM IPSMOM, 3allMCHIBATh PEILICHUE C

IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pakaTh PeIlIeHNuEe CUCTEMbI

HCPAaBCHCTB Ha YHCIOBOM HpﬂMOfI, 3aIllMCbIBATh PCUICHHUEC C IIOMOIIBIO

52




CHMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpH PCIHICHUU PA3JIMYHbIX 3a1a4

DOyHKIMHA

3.1

Pacrio3naBath ()yHKIMH HW3y4CHHBIX BUAOB. [10Ka3bIBaTh CXeMaTHYCCKU
pacIoio’KEHHEe Ha KOOPIUHATHOW IJIOCKOCTH rpadukoB (QyHKIMI BUaa:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU

KO2(PHUITMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITUI

3.2

IIoka3eiBaTh CXeMaTHUECCKHU PacCIoJIOKCHHUEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

rpadukoB GyHKIMI Buga y = VX, y = [X| ¥ ONTMCHIBAaTh CBOMCTBA (DyHKITHIA

3.3

Crpoutb W wu300pakaTh CXEMAaTHYECKU TIpaduKud  KBaJApaTHUHBIX
GyHKIMHA, ONUCBHIBATH CBOMCTBAa KBAaJApPaTWYHbIX (QYHKIMA 1O HUX

rpadukam

34

PacnioznaBate KkBazpatuuHyr (QyHKIOHIO TIO (¢GopMmyne, TPHBOAUTH
IpUMEphl KBAaJIpPaTUYHBIX (QYHKIMHA U3 peadbHOU >KU3HH, (U3HKH,

TeOMETPUHN

Apudmerndeckas 1 TeOMETPHUYECKAs TPOTPECCHH

4.1

Pacno3naBate apu(METHUYECKYI0O M T'€OMETPHUYECKYI0 HPOTPECcCUU IMpH

Pa3HbIX crocobax 3aJlaHus

42

BbIMONHATE  BBIUMCIEHHS C MCHOJNb30BaHMEM (OpMyN #-TO  4JIeHa
apu(METHUECKOW M TeOMETPUYECKON IMPOrpeccHid, CyMMbI HEpPBHIX N

YJICHOB

43

I/I306pa>1<aTb YICHBI ITIOCJICOOBATCIIBHOCTH TOYKaMH Ha KOOpI[PIHB.THOﬁ

IIJIOCKOCTHU

44

Pemars 3aJa4du, CBA3aHHBIC C YHMCIIOBBIMU ITOCICA0BATCIIbHOCTAMUA, B TOM
quCJIC 3agadu M3 peaHLHOI‘/JI JKHN3HHU (C HCIOJIb30BAHHUEM KAJIBKYJIAATOPA,

UPPOBBIX TEXHOJOTHH)

53




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
| Yucna u BBIYUCTICHUS
Jpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPeXo]] OT OJHOW (OpMBI 3amUCH
1.1 npobeit k apyroid. IloHATHE palMOHAIBHOTO 4YHCIA, 3aMUCh, CPaBHEHME,
YHOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
12 ApudmeTndeckne NEHCTBUS C pallMOHAIBHBIMHM uuciaMmu. PemeHue 3amad u3
' peanbHOM MPAaKTUKK HA YaCTH, Ha IPOOH
13 Crenenb ¢ HaTypajJbHBIM TIIOKa3aTeleM: oOmpeaeseHue, mpeoOpa3oBaHue
' BBIPQXEHHUI HA OCHOBE OMPE/ICIICHHUS, 3aMUCh OONBIINX YHCET
14 [IporieHTsI, 3aMUCh MPOIICHTOB B BUAE APOoOU U IApoOU B BHUJE MPOIEHTOB. Tpu
' OCHOBHBIE 33]]Ja4M Ha MPOIIEHTHI, pEIICHUE 3a]a4 U3 PealbHOM MPAKTUKH
s [TpuMeHeHre TPU3HAKOB IEIMMOCTH, pPa3io’KeHNE HA MHOXKHUTENN HaTypaIbHbBIX
' quce
L6 PeanbHble  3aBUCHMMOCTM, B TOM  4YWClIe  TpsMas W oOpaTHas
' PONOPLMOHATILHOCTH
2 AnreGpanyeckre BhIpaKeHHs
51 IlepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXEHUSI C TepeMeHHOW. JlomycTumeblie
' 3HAYCHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXIy BeIMYMHAMU B BUAC  (OPMYIIBL.
' Beraucnenus o gpopmynam
2.3 [IpeobOpazoBanre OyKBEHHBIX BBIPAXKEHUMN, TOKIESCTBEHHO PABHBIC BEIPAYKECHUS
2.4 CBoMCTBa CTENEHU C HATYpaJIbHBIM MTOKA3aTEIEM
Y Opnowienbl 1 MHorowieHbl. CreneHb MHorousneHa. Cio)keHHe, BbIYMTaHUE,
' YMHO>X€HUE MHOTOWICHOB
6 @opMyJbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH.
' ®opmya pa3HOCTU KBaJpaToB. PaznokeHne MHOTOUJIEHOB HA MHOXKUTENN
3 VYpaBHeHust
31 VYpaBHeHHe, KOpeHb YpaBHEHHUS, NpaBWiIa MpPeoOpa3oBaHUs ypaBHEHHS,
' PaBHOCUJIBHOCTb YPABHEHHI
32 JIuHeiiHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YHMCIO KOPHEH JIMHEHHOTO
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ypaBHEHHUS, pelIeHIE JTUHEHHBIX ypaBHEHHIA

CocTaBieHue ypaBHEHMH MO YCJIOBHUIO 3aJaud. PellleHue TEKCTOBBIX 3aJay C

3.3 MOMOIIBI0 YPABHEHUM
34 JluHeiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEMHBIX YpPaBHEHHH C IByMs IEpeMEHHbIMU. Perenue cucrem
3.5 ypaBHEHUH crocoOOM MoJCTaHOBKHU. [Ipumephl peleHus TeKCTOBBIX 3a/1ay C
MIOMOILIBIO CUCTEM YPaBHEHHI
4 Koopaunate! u rpaduku. OyHKITUN
4.1 Koopaunara To4ku Ha npsMon
42 Hucnossle NPOMEXYTKU. PaccrositHue Mexay ABYMs TOYKaMHM KOOPAMHATHOU
' psIMOI
43 [IpssmoyromnpHas cuctema koopauHaT, ocu Ox m Oy. AbGciucca ¥ opauHaTa
' TOYKHM Ha KOOPAMHATHOM IJI0CKOCTU
44 [Tpumeps! rpadukoB, 3amaHHbIX (GopMynamu. UTeHHe TrpaUKOB peaTbHBIX
' 3aBHCHUMOCTEMN
4.5 [Tonsitue pynkuuu. I'padux ¢pynknuu. CBoiicTBa QPyHKIIHIA
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk GyHKINN y = [X|
4.7 ['padpuaeckoe penieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHCWHBIX YPaBHCHHM
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8 KVIACC

Kon IIpoBepsieMblil 3JIEMEHT COJEPKAHUSA
1 Uucna 1 BEIYUCICHHS
. KBampatHelii kopeHb u3 uucia. lloHarne o0 HppalMOHAIBHOM YHUCIIE.
' JlecsaTuunble NpUOIMKEHUS UpPALlMOHAIbHBIX YHCEIT
CpoiicTBa apu(METHUECKMX KBAJAPATHBIX KOPHEH W HX MpPUMEHEHHE K
1.2 peoOpa30BaHUIO0 YHCIOBBIX BBIPAXKEHUN M BBIYHCICHUSM. [leHCTBUTENbHbIE
yucna
1.3 Crenens ¢ LebIM NIOKa3aTeseM U €€ cBoiicTBa. CTaHIapTHAs 3alUCh YHCia
2 AnreOpanyeckre BIpaKESHH
2.1 KBanpaTHblil TpEXUJIeH, pa3IoKeHHe KBaAPATHOTO TPEXUIICHA HA MHOXKHUTEIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanyeckoil Apoou
23 CrnoxeHue, BbIUNTaHUE, YMHOXKEHUE, JeTICHHE alre0pandeckux apooeit
24 ParmonanbHble BbIpaskeHHs U MX IpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJIpaTHOTO ypaBHEHHs. Teopema
. Buera
32 Pewienne ypaBHeHUN, CBOAAIINUXCS K TUHEHHBIM U KBaJAPaTHBIM
33 [Ipocreiimme 1poOHO-paIOHATHHBIC YPABHEHUS
I'padmueckas mHTEpIpeTals ypaBHEHUN C JBYMs NEPEMEHHBIMU M CHUCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ AByMs mnepeMeHHbIMU. Ilpumepsl pemieHus cucteMm
HEJIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemrenune TekCcTOBBIX 3a1a4 anreOpanvdeckuM criocooom
3.6 YuciioBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaseHcTBO ¢ 0jHOM NIEpEMEHHOI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIunHeiiHble HEpaBEHCTBA C O/IHOM MEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB € OJJHOM NEPEMEHHOMN
4 DOyHKIMHT
41 [Toustue Gynkuuu. O6nacTb OonpeaeneHuss U MHOKECTBO 3HAUEHUHN (YHKIUH.
. Crioco6sb1 3aanust QyHKIUH
4.2 I'padux Gynkumu. YreHne cBOUCTB QyHKINH 1O €€ rpaduky
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43 [Tpumepsl rpadukoB GyHKIIHHA, OTPAXKAIOIINUX PeaTbHbIE MMPOIIECChHI
OyHKIMY, ONHCHIBAIOIIME TPSAMYI0 U OOpaTHyI0 MPONOPLUUOHAIbHBIE
b 3aBUCHUMOCTH, UX rpaduku
4.5 OyHKuuu y =x? y = x?
4.6 OyHKIUHN Y = vx, V = |X|
4.7 ['padmyeckoe pelieHNe ypaBHEHHI U CUCTEM ypaBHEHUN
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9 KIIACC

Kon IIpoBepsieMblil 3JIEMEHT COJEPKAHUA
1 Yucna v BEIYUCICHUS
. PanyonanbHple uyucia, UppalMOHATIbHBIE YHCIA, KOHEYHblE U OECKOHEYHbIE
' JECATUYHbIE APOOU
MHOXeCTBO NEHCTBUTENBHBIX YHCEI, IEUCTBUTENIbHbIE UMCIa KaK OECKOHEUHbIE
12 NecsITHUHbIe IpoOu. B3aMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY MHOXECTBOM
' JNEHCTBUTENBHBIX YMCET M KOOPAMHATHOW npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX
yuCell
1.3 Apudmerndeckue NelCTBH ¢ JCHCTBUTEILHBIMU YUCITAMA
Wsmepenus, npubnrkeHus, OINeHKU. Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA,
14 JUINTENIBHOCTh TPOLIECCOB B OKpyKatomeM wmupe. [lpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MNpubmmxenus. Okpyrienue uucen. Ilpuxkuaka v orneHka
pE3yJIbTaTOB BBIUYNCIIEHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OAHOU NIEPEMEHHON
22 JInneiiHoe ypaBHeHue. Penienue ypaBHeHHM, CBOAALIMXCS K JIMHENHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHEeHUH, CBOIAINXCS K KBaJPaTHBIM
94 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEW U YETBEPTOM
' CTEINEHEN Pa3JI0KEHHEM Ha MHOXKHUTEIN
2.5 Pemenne apoO6HO-parimoHaIBHBIX YPaBHEHHUI
2.6 Cucrembl ypaBHEHHI
2.7 YpaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €r0 rpaduK
2.8 Pemenue cuctem IByX JTUHEUHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU
29 Pemienne cuctem JBYX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe —
' BTOPOU CTEIICHU
2.10 I'paduueckas MHTEpPIIPETAINS CUCTEMbI YPAaBHEHHH C IBYMs TIEpEMEHHBIMH
2.11 PemreHne TeKCTOBBIX 3a7a4 alreOpandecKuM CriocoOoM
2.12 HucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemrenne nMHENHBIX HEPABEHCTB C OJJHOM MIEPEMEHHOU
2.14 Pemenue cucrem JIMHENHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM
2.15 KBanpaTHble HEpaBeHCTBa
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['paduueckasi WHTEpHpeTalnvsi HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMs

2.16
NEpPEMEHHBIMU

3 @yHKUINUU

31 KBanpartuunas ¢ynkuums, e€ rpadpuxk u cBoiictBa. IlapaGona, KOOpIMHATHI
' BEpILKHBI TapadoIibl, OCh CHMMETPHUH MapadoJIbl

32 I'paduku pynkunit y=kx, y=kx+b 1 ux cBoicTa

33 I'paduxu pynkmit y=k/x, y = x° 1 UX cBOICTBa

34 ['paduku GpyHKIUH , U UX CBOWCTBA
4 YucnoBbIe TOCIE0BATEILHOCTH

41 Ornpezenenre M CrocoObl 3aIaHMsl YMCJIOBBIX IOCIIEIOBATEILHOCTEN. 3adaHue
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHON opMynoii u popmyIioil n-ro uiaeHa

42 Apudpmernueckass mporpeccus. Dopmynbl  n-ro  wieHa — apUPMETHUECKON
' IIPOrPECCUU, CyMMbI IEPBBIX 71 YICHOB

43 ['eomerpuueckass  mporpeccus. Dopmysibl  7-T0  4WiEHA  T'€OMETPHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX 71 YIECHOB

4 N306paxkenue wieHoOB apu(MeTHUECKON U T€OMETPUUECKON POrpeccuil TouKaMu
' Ha KOOPJAUHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 Ci107kHBI€ TTPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUSA

Kon
NPOBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHO# 00pa30BaTeJIbLHON NPOrpaMMbl OCHOBHOT'0 001II€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne OnepupoBaTb MOHATHAMHU:  MHOXECTBO, IOJMHOXECTBO,
olepaluy HaJl MHOXKECTBaMH; YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad,
CBSI3HBIA Tpad, AEpeBO, LUK, MPUMEHATh HMX NPU PEUICHUH 3a]ad;
YMEHHE HCHOJb30BaTh TIpaduyeckoe MpeACTaBICHUE MHOXECTB [UIs
ONMCAaHUS pEeaJbHBbIX IPOLECCOB U SBICHUM, NPU PEUICHUH 3a4ad W3

JIPYTUX Y4eOHBIX IPEIMETOB

YMeHue OIICpHUPOBATH MOHATHUAMHU: OIPCACICHUC, AKCHOMaA, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb HNCTUHHBIC n JIO’KHBIC
BBICKA3bIBaHUA, TMPHUBOAUTH TPUMCPBI U KOHTPIIPUMEPLI, CTPOHUTH

BBICKA3bIBAaHUA 1 OTPULIAHHA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUSMU: HATypajJbHOE YHCIO, IMPOCTOE U
COCTaBHOE YHCJIO, JCJIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JNEIUMOCTH, LeJ0€ YHCIO, MOAYJIb YHCIa, OOBIKHOBEHHas ApoOb U
JecsATUYHasi JApoOb, CTAaHAAPTHBIA BHUJ YHUCJA, PAI[MOHAIBHOE YHCIIO,
UPpALMOHATIFHOE YHCIIO, apU(PMETHUECKUN KBaJIpaTHbI KOPEHb; YMEHHE
BBITIOJIHSATH JIEUCTBUS C YKMCIIaMH, CPABHUBATH W YNOPSAOYMBATH YHUCIIA,
NPEACTABIATh YKMCIIa HAa KOOPAMHATHOM MPSIMOW, OKPYIJIATH YHWCIHA,

YMEHUE JeJIaTh IPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATUSMU: CTENEHb C LEJIbIM I0Ka3aTeseM,
apumMeTHuecKUd KBaApaTHBI KOpPEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTETIEHH OOJbIIe
€MHUIIBI; YMEHHE BBIMOJHATH pacdy€Thl o GopmynaMm, mpeodpa3oBaHus
LENbIX, IPOOHO-pAllMOHANbHBIX BBIPAKEHUM M BBIPAXKEHUH C KOPHIMH,
pa3joKeHWe MHOrOWIeHa Ha  MHOXHTEIH, B TOM UHCIE C
UCIOJIb30BaHuEM (OPMYJI Pa3HOCTH KBAJApPaTOB M KBajpara CyMMbl U

Pa3sHOCTH

VYmMmenue OIICPHUPOBATL IMOHATUAMH: YHUCIIOBOC PABCHCTBO, YPABHCHHC C

OJHOW  NEPEMEHHOW, YHCIOBOE  HEPABEHCTBO, HEPABEHCTBO  C
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NIEPEMEHHOI; YMEHHE pellaTh JIMHEWHbIE M KBAJpPATHBIE YPaBHEHUS,
IPOOHO-palMOHANILHEIC YPABHEHUS C OJHOW TIEPEMEHHOM, CUCTEMBI JIBYX
JUHENHBIX YpPAaBHEHMI, JHMHEIHbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHBIE ¥  JPOOHO-pAllMOHAIIBHBIE  HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHWCJI€ IPU PELIECHUHU 3a/1ad U3 JPYTUX IPEIMETOB U
MPAKTUYECKUX 3a7a4; YMEHHUE HCMOJIb30BATh KOOPJAMHATHYIO MPAMYIO U
KOOPAMHATHYIO TUIOCKOCTh Ui M300pa)KEHUS pEIICHUN ypaBHEHHIA,

HCPABCHCTB U CUCTCM

YMenue onepupoBarh NOHATHSAMH: (QyHKIWS, rpaduk (GyHKIHH, HYIH
(GYHKIMH, MTPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMs, HauOoJbllee M HAMMEHbIIEE 3HaueHHs (YHKIHWU; YMEHHE
OIlEpUpPOBATh MOHATHAMH: TpsIMas MNPONOPIHOHAIBHOCT, JIMHEHHAS
byHKUMsA, KBagpaTu4yHas (QYHKOWSA, oOpaTHash TMPONMOPIUOHAIBHOCTS,
napabona, rumnepOona; yMEHHE CTPOUTh  rpaduku  QyHKIHIA,
UCIOJIB30BaTh TIpaUKU Al ONpPENENICHHUsS CBOWCTB IPOLIECCOB U
3aBUCHMOCTEH, ISl peIleHHs 3a7ad M3 JAPYTUX YYeOHBIX NPEIMETOB H
pearbHON JKM3HU; YMEHHE BhIpakaTh (POpMyJIaMU 3aBHCHMOCTH MEXITY

BCIMYMHaAMH

YMmenue OIepUpOBaATH MOHATHUSIMU: IIOCJIEI0BATEIBHOCTb,
apudmeTnyeckas U reoMeTpuyecKas Mporpeccuu; yMEHHUE HCIOJb30BaTh
CBOWCTBA IOCIIEI0BATEILHOCTEH, POPMYIIBI CyMMBI U OOLIETo WieHa Ipu
pelleHny 3ajad, B TOM YHCIIE 3a7ay U3 JPYruX Y4eOHBIX MPEIMETOB U

peaIbHOM KU3HU

YMeHue pemaTh 3aa4 pa3HbIX TUIOB (B TOM YHUCIIE€ Ha MPOLEHTHI, JOJIH
U 4YacTH, JBM)KEHHUE, padoTy, LIEHy TOBAapOB M CTOMMOCTh IOKYIIOK MU
yCIIyT, HAJIOTH, 3a/la4i U3 O0JIACTH YNpPaBJICHUS JUUYHBIMU M CEMEMHBIMU
(¢uHaHCaMM); YMEHUE COCTaBIISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA
U CUCTEMBI II0 YCIOBHUIO 3aJa4d, UCCIECN0OBATH IIOJIYYEHHOE pELICHUE U

OLICHUBATb HpaB,Z[OHO,I[O6HOCTB IOJYYCHHBIX PC3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: (pUrypa, TOUKa, OTPE3OK, Mpsmasi, 1y,
JIOMaHasi, Yrojl, MHOIOYTOJIbHHUK, TpPEYrOJbHHUK, PaBHOOEIPEHHBbIN W
PaBHOCTOPOHHUI  TPEYrOJbHUKH,  IPSAMOYIOJbHBIH  TpPEYTOJIbHUK,
MearaHa, OHCCeKTpHUca W BBICOTa TPEYrOJbHUKA, YETHIPEXYTOJBHUK,
napauienorpaMM, poM0O, TPSMOYTOJbHUK, KBajapar, Tpamerus;

OKPYKHOCTb, KpYyT, KacaTCjbHas; 3HAKOMCTBO C NPOCTPAHCTBCHHLIMH
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(bHpraMI/I; YMCHHC pCIIaTh 3aaa4dd, B TOM YHCIIC H3 HOBCC,Z[HCBHOﬁ
JKU3HH, HAa HAXOXKACHHUC T'COMCTPUUCCKHUX BCIUWYHWH C MNPUMCHCHHCM

U3yUYEHHBIX CBOWCTB GUryp U (pakToB

10

YMeHue onepupoBaTh TMOHATHSAMM: PABEHCTBO (UTYp, pPABEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U NEPIEHANKYIIAPHOCTh IPSIMBIX, YTOJI
MEXIY HpSIMbIMM, HEPIEHAUKYJAp, HAKIOHHAs, IMPOeKUus, Mopodue
¢uryp, nonoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKU U
OpsMOi; yMEHHE paclo3HaBaThb PaBEHCTBO, CUMMETPHUIO U Iopooue
¢buryp, mnapamuIeIbHOCTh U  MEPHEHAMKYJISPHOCTh MPSMBIX B

OKpYXKaroIieM MUpe

11

YMeHue onepupoBath MOHATUSMU: JUIMHA, PACCTOSHUE, YToJ (BeTUYHHA
yria, CHHYC M KOCHHYC Yyrja TpeyrojbHHKa), IUIONIa/b; YMEHHE
OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHE MPUMEHATHh (OPMYIIBI IEpUMETPa U TUIOMAd MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXXHOCTH U IUIOMIAAM Kpyra, oObemMa MpsIMOYTOJIbHOTO
napajuleJienunena;  yMeHHEe  NPUMEHSITb  NPU3HAKM  pPaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME€ YIJIOB TPEyTrOJIbHUKA, TEOPEMY
[Mudaropa, TpUroHOMETpUIECKHUE COOTHOIICHUS /ISl BBIYMCICHUS JUINH,

paccTOSAHUH, TIonaaei

12

YMenue uzo0paxkaTh Iiockue (GUIypel W HUX  KOMOHWHAINH,
MPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY  WIIHU

CHUMBOJIbBHOMY OIIMCAaHUTIO

13

YMeHne onepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAS CUCTEMa KOOPJAWHAT;
KOOPJIMHATHI TOYKHU, BEKTOpP, CyMMa BEKTOPOB, MPOU3BE/ICHUE BEKTOpa Ha
YHUCIIO, CKAaJSPHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI M KOOPJUHATHI JIJIsl IPEICTABJICHUS JAHHBIX U PEIlICHUs 3a7a4, B

TOM YHCJIC U3 APYTI'UX y‘le6HbIX npecaIMCTOB U peanLHoﬁ JKHN3HU

14

YMeHue omnepupoBaTh  IMOHATHSIMHU: CTOJIOMKOBBIE M KPYrOBBIC
JiarpaMMbl, TabJIHIIbI, cpeiHee apudMeTHIecKoe, MelnaHa, HaubopIee
Y HauMEHbIIIee 3HAYCHNUS, pa3Max YMCIIOBOTO HabOpa; yMEHHE U3BIICKATh,
UHTEPIPETHPOBATH U NMPEOOPa30BBIBATH HH(POPMAIIUIO, MPEICTABICHHYIO
B Tabimumax W Ha JUarpaMMmax, OTpPaKalollyl0 CBOWCTBA W
XAapPaKTCPUCTHUKU PCAJIbHBIX NPOUECCOB U HBHGHHﬁ; YMCHUC pacCliO3HABATh

H3MCHUYUBLIC BEIMYHMHBI B OKPYKarOIEM MUPEC
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15

YMeHue omnepupoBaTh MOHATHSMHU: CIyYalWHBIA OMBIT (CIIyYaiHBINA
OKCIIEPUMEHT), JJIEMEHTAapHOE COOBITHE  (dJIEMEHTApHBIM  UCXO.)
CIIy4aifHOTO OMbITa, CIy4yailHOe COOBITUE, BEPOATHOCTh COOBITHS; YMEHUE
HAaXOJWTh  BEPOATHOCTH  CIIyYalHBIX COOBITMI B  ONBITaxX C
PaBHOBO3MOXHBIMU ~ JJIEMEHTApPHBIMU  COOBITUSMHU; YMEHHE pellaTh
3aJa4d METOJOM OpraHM30BaHHOTO Iepedopa M C HCIOJIIb30BaHUEM
NpaBUJia yMHOXEHHS; YMEHHE OIICHHBATh BEPOSTHOCTU peaslbHBIX
COOBITHII W SIBJICHUW, MOHUMATH POJIb TMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN B OKPYXKAIOLIEM MUPE U B KHU3HU; 3HAKOMCTBO
C TIOHATHEM HE3aBHCHUMBIX COOBITHIA, 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YUCCII U €T0 POJIbIO B MAaCCOBBIX SABJICHHUAX

16

YMenue BBIOMpATh MOAXOAAIIUN HM3YyUYEHHBIM METOA JUIsl PpEeHICHUS
3a/1aud, TMPUBOJIUTH NPUMEPHl MAaTEeMATHUYECKHUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HHU, PAClO3HABATh MPOSBICHUE 3aKOHOB MaTeMaTHUKH B
HUCKYCCTBE, ONHUCHIBaTh  OTJACJIbHBIC  BBIJAIOIIMECS  PE3YJIbTaThI,
MOJYYEHHBIE B XOJI€ Pa3BUTHUS MaTEMaTHKU KaK HayKH, MPUBOAUTH
MpUMeEPbl MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPUU
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INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COEPKAHUS

Yucna ¥ BEIYHCIICHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HENBIX YACET

OOBIKHOBCHHEIC M JACCATHYHBIC I[pO6I/I, IMPOLCHTEI, OCCKOHEUHbBIC NEpUOJAUICCKUC

1.2
JIpodu

1.3 ParmonanpHele yucna. ApudmMerndeckre onepaiy ¢ pallioOHaIbHBIMU YHCIAMU
14 [eiictButenpHple  uyucia. ApuUQMETHYECKHE ONepalud C JIeHCTBUTENbHBIMU
' qUCIaMHU

s [TpubnuxE€HHbIE BBIUMCICHUS, TPaBUIAa OKPYIJICHMs, TMPUKUAKA M OLEHKa
' pe3yJbTaTa BbIYUCICHUN
2 AnreOpanueckne BbIpaKEHUS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHI)

55 Crenenp c wuenbiM nokazatesneM. CTeneHb C palMOHAIbHBIM IOKa3aTEeNEM.
. CaoiicTBa cTeneHu

23 MHoro4ieHsl

24 Anrebpanueckas 1poob

55 Apudmerndecknii KOpeHb HaTypaJIbHOU cTeneHu. [leiicTBus ¢ apuMeTHIeCKUMH
' KOPHSIMU HaTypaJIbHON CTENeH!
3 YpaBHEHUS U HEPABEHCTBA

31 Ilenple u 1poOHO-panyoHanIbHble ypaBHeHHMs. CuCTeMBl U COBOKYIHOCTH
' YPaBHEHUU

35 Ilenple u ApOOHO-paLMOHAIBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

33 Pemrenne TekcToOBBIX 3a1a4
4 YucnoBsle NOCIEN0BATENIBHOCTU

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIIEN0BATEILHOCTEN

42 Apudmernueckas u reomeTpudeckas nporpeccu. @opmyJia CI0KHbIX IPOLIEHTOB
5 OyHKIUU

5.1. Oyukuus, cnocoos! 3aganus Gyakuuu. ['paduk ¢pynkmnun. O6macTs onpeneneHus
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U MHOXECTBO  3HaueHUH  (yHKUUU.

Hymn  ¢ynkmuu.  [IpomexyTku

3HAKOIIOCTOsHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH (I)YHKI_II/II/I MaKCI/IMYMLI nu

MUHUMYMBbl ¢yHkiud. HauOonbiiee W HauMeHblee 3HAaueHUE (QYHKLIUU Ha

MIPOMEKYTKE
6 KoopauHatel Ha IpsIMOM M TIJIOCKOCTH
6.1 Koopaunarnas npsmast
6.2 JlekapToBBI KOOPAMHATHI HA TIIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojibHUKH
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepeHne reoMeTpuIeCKrUX BEITUYUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1. AnreOpa, 7 knacc: MaxkapserueB FO.H., Munmgiok H.I'., Hemikos K.W. u apyrue; mox
penakuuent TensskoBckoro C.A., - 14 u3n., crep. — Mocksa: [Ipocemenne 2022.

2. Anreopa, 8 knacc: Makaperues FO.H., Muntox H.I'., Hemkos K.W. u npyrue; nox
penakuuen Tensaxosckoro C.A., - 14 uza., crep. — Mocksa: [Ipocsenienne 2022.

3. Anre6pa, 8 knacc: MaxkaperaeB FO.H., Munnatok H.I'., Hemmkos K.W. u npyrue; non
penakuueit TensakoBckoro C.A., - 14 u3a., crep. — Mocksa: [Ipocsenienne 2022.

METOAUYECKHUE MATEPHUAJIbBI VI YYUTEJIA

1. Anre6pa, 7-9 knaccel/ MakaperueB FO.H., Munmtok H.I'., HemmkoB K.W. u npyrue,
AxmmonepHoe oormiectBo «M3aarenscTBo «IIpocBerienner

2. lunakTuyeckue Matepuainsl o anredpe s 7 kinacca/ 3sasud JIL.U., Ky3nenona
JL.B., CyBopoga C.b., -M., IIpocsemenue, 2015 r.

3. unaktuyeckue matepuannsl. Anredpa 8 kiacc, B.U. XKoxos, FO.H. Makapsiues,
H.I'. Munatok, M., [Ipoceemienue, 2018 r.

4. Maremaruka 9 kiacc. OI'D, TunoBbie BapraHThl 9K3aMEHALIMOHHBIX 3a/IaHUH T10]]
penakuuent U. B. Amenko.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/
https://fipi.ru/
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