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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOecHeYnBaeT M3yYEHHE JPYTrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOIO, TaK MW TyYMaHUTapHOrO IMKJIOB, €€ OCBOEHHUE
HEOOXOAMMO JUIsl MPOJOJDKEHHsSI 00pa30oBaHUS M B IOBCEIHEBHOW >KH3HHU.
PazBuTte y oOydarommxcsi Hay4YHBIX MPEICTABICHUM O MPOUCXOXKIACHUH U
CYIIIHOCTH ajreOpandecKux abCTpaKIuii, CIOCO0e OTPaKEHUST MAaTEMaTHIECCKOM
HayKOH SIBJICHHI U MPOLECCOB B MPUPOAE U OOIIECTBE, POJIU MATEMATHYECKOTO
MOJIETUPOBAHUS B HAay4YHOM TIO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(GOopMUPOBAHMIO  HAyYHOTO  MHPOBO33PEHHS U  KAueCTB  MBIILICHUS,
HEOOXOUMBIX JIJISl aIaliTallii B COBPEMEHHOM I poBoM ob1ecTBe. M3ydenne
anredpsl oOecreurBaeT pa3BUTUE YMEHHUS HAONI0NaTh, CPAaBHUBATH, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KpPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACUCTBHSI U BBIBOABI, (POPMYIHPOBATH
yTBepxkaeHus. OcBoeHne Kypca anredpbl 00ecreunBaeT pa3BUTHE JOTUYECKOTO
MBINIICHUS] OOYYarOMIMXCS: OHM HCIOJIB3YIOT JCAYKTUBHBIE U WHIYKTHBHBIC
paccyxaeHus, o000IIEHUEe U KOHKPETU3aIui0, aOCTparupoBaHUE U aHAJIOTHUIO.
OOyueHue anredOpe MpeanoyiiaraeT 3HAUYUTENbHBIM O00BEM CaMOCTOSITEIBHOMN
NEATEABHOCTH OOYYaIOMIMXCA, MO3TOMY CaMOCTOATENIBHOE pEIICHHE 3a]a4y
ABJISIETCS peajin3alMen 1eATeIbHOCTHOTO MPUHLINIA 00YUYEHUSI.

B crpykrype mporpamMmbl yueOHOro Kypca «AjreOpa» I OCHOBHOTO
oOmero o0Opa3oBaHHMs OCHOBHOE MECTO 3aHMMAlOT  COJIEPKATEJIbHO-
MeTonudyeckue JuHUH: «Yucma W BBIUMCICHUS», «AnreOpanyeckue
BBIPDAXKEHUS», «YpaBHEHUs W HepaBeHCTBay, «DyHkumm». Kaxnas u3 3TuX
COJZIepKATENbHO-METOAMUECKUX JHUHUI Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET
M3YYCHHS Kypca, B3aUMOICHCTBYS C IPYTUMH €ro JUHHSIMH. B Xome u3yueHus
y4eOHOro Kypca OOydJarouuMcsl MNPUXOAUTCS JIOTUYECKH  PaCCykIaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 5TUM B mporpamMmy
y4eOHOro Kypca «AnreOpa» BKJIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEICTABJICHHBIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTuyecKoro o0pa3oBaHus U
CIIOCOOCTBYIOILIME  OBJIAJICHUIO OOYyYalOUIMMHUCA OCHOB  YHUBEPCAIBHOTO
MaTeMaTuyeckoro si3pika. Coaep:kaTenbHON M CTPYKTYPHOM OCOOEHHOCTBIO
y4eOHOro Kypca «Aredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna W BBIYMCICHUS» CIY>)KUT OCHOBOM st
JaNbHEHNIIEro u3y4yeHus MaTEMaTUKH, CTIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOLIUXCS
JIOTUYECKOTO MBIILIEHUS, (POPMHUPOBAHUIO YMEHUS TIOJIb30BATHCS AITOPUTMAMH,
a TaKkKe MPHOOPETEHUI0 TMPAKTUYSCKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM KMU3HU. PazBUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMs CBSI3aHO C PALMOHAIBHBIMU M HMPPAUMOHAIBHBIMU YHUCIAMHU,
dbopMupoBaHHEM MPEACTABICHUNH O JACHUCTBUTEIIBHOM 4YHCIE. 3aBeplIeHUe
OCBOEHMSI YACIIOBOM JIMHUK OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHUIO.

Conepxanvue JByX aireOpamdeckux JUHUM — «AjdreOpanueckue
BBIPAKEHUS» U «YPABHEHHS] U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOyyJaroumxcsi MaTeMaTH4eCcKoro anmnapara, HeOOX0AUMOTO JUIsl pelIeHus 3a1a4
MaTeMaTHKH, CMEXHBIX MPEIMETOB W MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUsi y4yeOHBIM Marepuan rpynmnupyeTcs
BOKPYT pallMOHAJIbHBIX BbIpaXEHUH. AJredpa JIEeMOHCTPUPYET 3HAUYCHHE
MaTEeMaTHKH KakK sI3bIKa JIJISl TOCTPOCHHSI MaTEeMaTHIECKUX MOJIENCH, OMMCaHUS
MIPOIIECCOB U SBJICHUN peasibHOro mMupa. B 3agaum oOydeHus airedpe BXOMIST
TaK)Ke JaJbHEMIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B



YACTHOCTH, JJI1 OCBOEHHUS Kypca HH(POPMATHKH, U OBJIAJICHHE HaBbIKaMU
JIeNyKTUBHBIX  paccyxnaeHuil.  I[IpeoOpa3oBanue  CHUMBOJBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (YHKIHMOHATbHO-TpAQUUECKOM JIMHUM  HAIEJICHO Ha
nojiyueHue OoOydJaromuMuCcA 3HAHUM O (QYHKIUSAX KaK  BaKHeHIIen
MaTEeMaTHYECKOM MOJENU JUIs OINUCAaHUS U HCCIEAOBAaHUS Pa3HOOOPa3HBIX
MIPOLIECCOB M SABJIEHWA B mpupoje u obuiectBe. HM3yueHue warepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS YMEHHUSI MCHOJIb30BATh PAa3IUYHBIC
BBIPA3UTEIbHBIE CPEICTBA SA3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIag B (OpMHpOBaHHE MPEACTABICHUN O pOJU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3ALNU U KYJIbTYPHI.

CornacHo ywyeOHOMY MmiaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKIOYAET CIECAYIOLUIME OCHOBHBIE Pa3/ieiibl COAEPIKAHUS:
«Unucna W BBIYUCICHUS», «ANreOpanvecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUW.

Ha uzydenune yuebHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hexemo), B 8 kinacce — 102 gaca (3 gaca B HeAemno), B 9
kimacce — 102 4gaca (3 yaca B HeZIel0).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3aMKucu
npobeit k napyroi. [loHATHE pamMOHATBLHOTO 4YHCIA, 3alHCh, CpPaBHEHHE,
YHOOPSAOYMBAHUE pAIMOHATIBHBIX YHCel. ApupMeTHUecKue JCHCTBHUS C
palMOHAIIBHBIMY YMciIaMi. Perenue 3a1ay u3 peaapbHOM IPaKTUKK HA YaCTH, Ha
Ipoowu.

Crenenb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpEIeNIeHHE, MpeoOpa3oBaHue
BBIPDA)KEHHII HAa OCHOBE OIpPEAENICHHs, 3alHuch OoybuX yucen. lIpoueHTsl,
3alKiCh MPOLEHTOB B BUAE APOOM M ApOOH B BHJIE€ MPOLEHTOB. Tpru OCHOBHBIE
3a/1a4M Ha NPOLECHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMmeHenne TpPU3HAKOB JEIMMOCTH, pAa3J0KEHUE Ha MHOXKUTEIN
HaTypaJbHbIX YHCEIL.

PeanbHple 3aBHCHMMOCTH, B TOM 4Hcle Tnpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

Auire0panvecKue BbIPaKEeHU

IlepemeHHBIE, YHMCIIOBOE 3HAYEHHWE BBIPAKEHUA C IEPEMEHHOMU.
JlomycTuMBbIE 3HA4YEHHs NEepeMeHHbIX. l[lpencraBieHnEe 3aBUCUMOCTH MEXKITY
BeIMYMHAMU B Buze (opmyiibl. Beruncnenus no gopmynam. IlpeobpasoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIACCTBEHHO pPAaBHbIE BBIPAKEHHS, IpaBUia
npeoOpa3oBaHHUs CyMM U TPOU3BENCHUN, MpPaBUIIa PACKPBITUS CKOOOK U
MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounenbl W MHorouwjleHel. (CrteneHb MHorouieHa. ClioKeHHE,
BBIYMTAHHUE, YMHOKEHNE MHOTOWIEHOB. DOPMyIIbI COKPAIIEHHOTO YMHOKEHUS:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @dopMyrna pa3HOCTH KBaIpaToB.
Pa3nosxeHne MHOrO4JIEHOB HA MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHs, MpaBuUiia MpeoOpa3oBaHMs YpaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHU.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHMS, PELICHHUE JMHEHHBIX ypaBHEHHH. (COCTaBJIEHUE YpPAaBHEHUU IIO
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHHI.

JIuneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero rpaduk. Cucrema 1Byx
JMHEWHBIX YPaBHEHHMM C JBYMsI NEPEMEHHBIMH. PenieHue cucteM ypaBHEHUM
Ccroco0OM MOACTAaHOBKU. [Ipumepsl pelieHHs TEKCTOBBIX 3a7ady € MOMOILBIO
CHUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara toukn Ha mnpsmoin. UucmoBble mpomexyTkd. PaccrosiHue
MEXKY ABYMS TOYKaAMU KOOPJAUHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOpJIMHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHUMOCTel. [loHsaTue QyHKIIUN.
I'padux pynkuu. CpoiictBa pyHkumii. JInnelinas pynkuus, e€ rpaduk. ['padux
¢ynknuu Yy = |X|. I'paduyeckoe peleHue JIMHEHHBIX ypAaBHEHHH W CHCTEM
JIMHENHBIX YPABHECHUM.

8 KUIACC



Yucaa 1 BIYUCTCHUA

KBagpatueiii kopenb u3 uucna. [lonstue o0 uppanuoHAIBHOM YHCIIE.
JlecaTuuHbie PUOITMKEHUS UppaloHaIbHbIX quces. CaoiicTBa
apu(pMETHIECKUX KBaJpaTHBIX KOPHEW W WX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUN U BEIYMCIICHUSAM. [[€ICTBUTENBHBIC YHCIIA.

Crenensb ¢ 1eIbIM ITOKa3aTesieM U €€ cBoiicTBa. CTaHmapTHAS 3alUCh YUCTIA.

Anrebpandeckre BhIpaKCHUSAJTreOpandecKkue BbIpaKeHusl

KBampaTHbIil TpEX4ieH, pa3lIOKEHUE KBAJAPATHOIO TPEXUIEHA Ha
MHOXHUTEIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWMCTBO alreOpandeckou Iapoowu.
CrnoxeHue, BBIUUTAHUE, YMHOXXCHHUE, JEJICHUE alreOpandecKkux JIpoOei.
ParmonanbHbIe BRIpAKEHUS U UX TIPpeoOpa3oBaHue.

VYpaBHeHUs 1 HEpAaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyia KOpHEW KBaJpPaTHOTO YPAaBHEHHS.
Teopema Buera. PenieHue ypaBHeHUM, CBOAAIIMXCS K IMHEMHBIM U KBAIPATHBIM.
[Ipocreiimre qpoOHO-palOHATBHBIC YPaBHEHHUS.

['paduueckas uuTEpIpETALIVS YPAaBHEHUI C IBYMS IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHU C JABYyMs IEpEeMEHHBIMU. [IpuMepbl pelieHuss CucTem
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Petienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CriocoOoM.

HucmoBble HEpaBeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ ofgHOM
nepeMeHHONW. PaBHOCWIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOW. CUCTeMbl TMHEWHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.

OyHKIMNPYHKIUA

[lonsitue Qynknuu. OO6nacTb onpeneneHuss U MHOXKECTBO 3HAYECHHM
¢ynkuuu. CnocoOsl 3a1anus PyHKIUH.

I'padux Pynknuu. YUrenune cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumeps
rpa@uKoB QYHKIHMA, OTPAKAIOIINUX PEATTbHBIE MPOIECCHI.

@DYHKIMY, OMKCHIBAIOIINE TMPIMYIO M OOpaTHYIO NPONOPLIHUOHATHHBIC
3aBHCHMOCTH, UX rpaduku. OyHkumn Y = X2, y = X3, y = \X, y=|X|. [padusueckoe

pelIeHUE YPAaBHEHNUN U CUCTEM YPABHEHUM.
9 KIIACC

Yucya ¥ BEIYUCTICHUSA

ParmmonanpHbIe uncaa, HppalioHaJbHBIC YHCIIa, KOHCYHBIEC K OCCKOHEYHBIC
JNECATHYHBIC JIpoOn. MHOXECTBO JCHCTBHUTEIBHBIX 4YHCEN, ICHCTBHTCIBHBIC
gucjaa Kak OCCKOHEUHBIC JeCATHYHBIE Jpobu. B3anMHO oOJHO3HAYHOE



COOTBETCTBUE MEXKIYy MHOXXECTBOM JACHCTBUTEIIBHBIX YHCEN U KOOPIAMHATHOU
MIPSMOM.

CpaBHeHHE JCUCTBUTEIBHBIX YHCEN, apudmeTuyecKkue IeHCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl 00BEKTOB OKpYKAIOIIETO MHUpPA, JJIUTEIBHOCTH MPOIIECCOB B
OKpY>KaroIleM MUpE.

[MpuOmmk€HHOE  3HAYEHWE  BEIMYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxpyrnenue uncen. [Ipukuka 1 oueHka pe3yabTaTOB BIUMCICHUH.

YpaBHeHMs U HEPABEHCTBA

JInneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne  ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHHU
TPETbEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenne npoOHO-paninoHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a7ad
anre0pandecKuM METOIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByx
JUHEWHBIX YPaBHEHUM C JByMS IIEpEeMEHHbIMU. PemeHue cucrem IByx
YPaBHEHMH, OJHO W3 KOTOPBIX JHMHEHWHOE, a APYroe€ — BTOPOW CTEINECHHU.
['padrueckas maTEpHIpETALI CUCTEMBI YPABHEHHI C IBYMSI IEPEMEHHBIMH.

Petienne TEKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBple HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM MEpeMEHHOM. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckas umHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBanpatuunas ¢yHkuus, e€ rpaduk u cpoiictsa. [lapabona, koopanHaThI
BEPIIMHBI TApadO0JIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn pynxumit: y = kx, y =kx + b,y = k/x, y =x3,y =X, y = [x| , n ux
CBONCTBA.

UucnoBele 1OCIENOBATENBHOCTUYMCIOBBIE MOCJIEI0BATEILHOCTH H
Nporpeccuu

[ToHsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE MOCIIEN0BATEIbHOCTH
peKyppeHTHO# dhopmyIioii u popmyIoit N-ro uieHa.

Apudmerrueckas U reomeTpudeckas mnporpeccuu. @opmyssl N-ro 4yieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N3o00paxkeHrne 4aeHOB apU(PMETHUECKON M reOMETPUYECKON MPOrpeccHid
TOYKaMHU Ha KOOPJAMHATHOM IUIOCKOCTH. JINHEUHBIN U YKCITIOHEHIUATBHBIN POCT.
CIoxHbI€ TPOLICHTHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHMS MPOTpaMMbl y4eOHOTO Kypca
«Anredpa» XxapaKTepUu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaTEMaTUKOB MU POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JOCTH)KEHHUU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJTHEHUIO OOS3aHHOCTEH Tpa)iIaHWHA U pealli3aliu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIHOHUPOBAHMS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, TPOLETYp IPaXkAAHCKOT0 00111ecTBa (Hapumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MPpOOseM,
CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHHUW HAYKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE€ B pPEHICHUH MPAKTHYECKUX 3a]a4y
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU JKU3HM JJIsl YCHEIIHONW MPOQEeCCHOHATBHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MIOCTPOEHUEM UHIMBUIyaTbHOU TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIaHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/Jay, PEIICHUN, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTallMeld B JCATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJIbI
1 o0uiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl 4elOBEYECKON
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJI pa3BUTHUS LIMBUIIU3ALIAH,
OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MAaTEMATUUYECKOM KyJIbTYpOil KaK CPEACTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMU HCCIIEOBATEIbCKON
NEeSATENbHOCTH;

6) pusnyeckoe BocnMTaHUE, (POPMHUPOBAHUE KYJIBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOJYYHs:

TOTOBHOCTBIO MPUMEHSITh MATEMATHUECKHE 3HAHHS B MHTEPECAX CBOETO
30pOBbs, BEIEHUS 3JI0pOBOrO0 oOpa3a JKM3HM (30POBOE NUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas Qusnyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMeld Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHUW [JIsl pelieHus
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB
U OLEHKHM UX BO3MOKHBIX MOCJEICTBUI ISl OKPY>KAIOIIEH cpebl, 0COZHAHUEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTeW UX PeLeHHUs;



8) ananTranus K U3MEHAIMMCH YCIOBUAM COLUAIBHON M IPUPOAHOMI
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBHUSIX HEOINPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€Hl KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHYECKYIO JAESITEIbHOCTh, B TOM
YHUClie YMEHHE YYHUTBhCS y JPYTHX JIO/eH, NpuodpeTaTb B COBMECTHOM
JEeATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETEHIIMM U3 ONbITA APYTHX;

HEOOXOIUMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIE
(GopMynTupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHEee HEM3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPHHHMATH
CTPECCOBYIO CHUTYalMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEIIeHUs U ACHCTBHS, (HOPMYIHpPOBaTH U OICHUBATh PUCKU U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble Jlornyeckue AeiicTBUA:

e BBISBIATH u XapaKkTepru30BaTh CYILIECTBEHHbIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHITHI, OTHONIEHUN MEXy MOHSTUSIMH,
(opMyIMpPOBATH ONPEAEIICHUS IOHITHI, YCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK Kiaccu(UKalMyi, OCHOBaHUS JJisi 00OOIECHUS U CPaBHEHHS,
KpUTEPUU POBOJUMOTO aHAIN3a;

e BOCIPUHUMATH, (HOPMYJIUPOBaTh M MNPEOOPA30BHIBATH CY>KJICHHUS:
YTBEPAMUTENbHBIE U OTPUUATENbHbIC, €IMHUYHBIE, YaCTHBIE U OOUIME,
YCJIOBHBIE;

e BBIBISITH MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeurss B (pakTax, MaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npeasiaraTh ~ KpUTEPUU  JUJI  BBISIBICHHMS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 0 aHAJIOTUU;

e pa3zOupaTh J0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IIpsSMBIE U
OT  TPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEIBHO  HECIIOKHBIC
J0Ka3aTeNbCTBA MaTeMaTUYECKHX (dakToB, BBICTpanBaTh
apryMEHTaI1I0, MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CHOCOO perieHus: yueOHOW 3aiayu (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMpATh HauOoJee MNOAXOAAMMI ¢ y4EToOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiiCTBUSA:

e HCMOJB30BATh BOMNPOCHI KAaK  HCCIEAOBATENbCKUNA  HHCTPYMEHT
no3HaHusA, GOPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOPEUUE,
npo0sieMy, CaMOCTOSITEIbHO YyCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOMXKHBIM
AKCIIEPUMEHT,  HEOOJIbIIOE  KCCIIEJOBAaHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXy COOO0M;



CaMOCTOSITENIBHO  (pOpMyYJIHpOBaTh ~ OOOOIICHUS W BBIBOJBL 110
pe3ysbTaTaM MPOBENEHHOTO HAOJIOIEHUS, MCCIEIOBAaHUS, OIICHUBATDH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTAaTOB, BBIBOJIOB U 0000IICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(GOpPMAIMHU, JAHHBIX,
HEOOXOUMBIX JJISl pEUICHUS 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS,

BbIOMpaTh (popMy mpeAcTaBieHUsT MHPOPMAIMM U WUIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukodl U ux
KOMOMHAIIUSIMU;

OLICHHMBATh HaJA&KHOCTh UHPOPMAILIMU TIO KPUTEPHUSIM, TPEITOKEHHBIM
Y4UTEIeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

BOCIIPUHUMATh M (OPMYJMPOBATh CYXACHHS B COOTBETCTBUHU C
YCJIOBHSIMU U LIETSIMUA OOIIEHMUS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MMChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 1O
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MMOJYYEHHBIN pe3yJIbTaT;

B XOJ€ OOCYXKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYXKIaeMOu
TEMBbI, IPOOJIEMBI, PelIaeMOi 3a7ja4uH, BHICKA3bIBaTh UJIEU, HALIEJICHHBIC
Ha TIOUCK pEUIEHUs, COIMOCTABJISTh CBOM CYXIEHUA C CYXKICHUSIMU
IPYrUX YYaCTHUKOB JHMAJIOTa, OOHApYyXUBATh pa3IMYU€ U CXOACTBO
MO3ULIUNA, B KOPpPEKTHOU (hopme (popMysMpoBaTh pa3HOIIACHS, CBOU
BO3PAXKEHUS;

NPEACTABIATh  pPE3yJbTaThl  pElIeHUs  3aJadyd, OSKCIEpPUMEHTa,
UCCIIEIOBAHMs, TMPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI C Y4€TOM 3aJady TMpe3eHTalud U OCOOEHHOCTEU
ayJIUTOPHH;

MOHUMATh M  UCIHOJIb30BaTh  IPEUMYyIIecTBA  KOMAHJIHOH U
WHJUBUyaIbHOM pabOThl MpPU PELIEHUH YYEOHBIX MaTeMaTUYECKHX
3azay;

NpUHUMATh  LIeJlb  COBMECTHOW  JIEATENbHOCTH,  IUIAaHUPOBATH
OpraHu3allMi0 COBMECTHOM padOThl, pachpeleisTh BHABI padoT,
JIOTOBApUBATHCS, 00CY X AATh MPOIECC U Pe3yJbTaT pabOThl, 0000IIaTh
MHEHHMS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX (QopMax paboTsl (0OCyXIeHus, oOMeH
MHCHUSIMH, MO3TOBBIC IUITYPMBI M JIPYTHC), BBINOJHSTH CBOX YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTUMHU WICHAMH
KOMaH/Ibl, OLIEHUBATh KA4e€CTBO CBOEr0 BKJaJla B OOLIMH MPOIYKT IO
KpUuTepusiM, chOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABIISATh TUIaH, aJITOPUTM pEelIeHUs 3a1a4u (W €ro
4acTh), BBIOMPATH CIIOCOO pElIEHUsI C YUYETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yY4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIA TMpolecca U
pe3yibTaTa pelieHus MaTeMaTHYeCKON 3a/1auu;



e TMPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3aa4i, BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSTENHCTB, HAWIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHUE pe3ylibTaTa JAEATEILHOCTH MOCTABICHHON
HeIM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — HWIIU
HEJOCTM)KEHHUS  IIeNM, HAaXOJUTh  OMIMOKY, /JaBaThb  OLICHKY
npUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kjacce oOydYarolUiCs MOTYyYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YNIbTATHI:

Yuciia 1 BbIYMCTICHUS

BrInonHATh, codyeTass yCTHbIE U IMUCBMEHHBIE NMPUEMBI, apu(PMETHUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxonuTh 3Hau€HUs YHMCIOBBIX BBIPAXKEHHI, MPUMEHATH Pa3HOOOpAa3HbIE
CroCcOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COAEPIKALLINX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoauTh OT OJIHOM (HOPMBI 3aITUCH YUCEN K APYTroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOH).

CpaBHHBATh M YIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrJsTh 4ucia.

BBINONHATE TPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUN, OLIEHKY
3HAQYEHUM YMCIOBBIX BBIPA)KCHUN. BBIONHATE AEUCTBHS CO CTENEHSIMHU C
HaTypaJIbHBIMU TIOKA3aTEISIMH.

[IpuMeHATh NOpU3HAKA  JIETUMOCTH, PA3J0XKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEN.

PemaTe nmpakTHKO-OPUEHTUPOBAHHBIE 337a4l, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMNOPLHOHAIBHOCTHIO BEJIMYHMH, NMPOLEHTAMU, UHTEPIPETUPOBATDH
pe3yiabTaThl PEIICHUs 3a1a4 ¢ YYETOM OTPaHUYEHU, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJuire0panvecKue BbIPAKEHUA

Hcnonb30Bath anredpanyecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSITh
e€ B mpoliecce OCBOEHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXXEHUM MPHU 3aJlaHHBIX 3HAYEHUSX
MEePEMEHHBIX.

BoinonHaTe  mpeoOpa3oBaHMsl  LEIOrO0  BBIPAKEHHWA B MHOTOYJIEH
MPUBEIECHUEM NTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOYIEH M MHOrOWJieHa Ha
MHOT'OWIEH, MPUMEHATH (POPMYJIbI KBajipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOUJIEHOB HAa MHOXHMTENIM C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXHTEI, TPYNIHUPOBKH CJIaraemblx,
npuMeHeHus1 (OPMYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumeHnsaTy mnpeoOpa3oBaHUs MHOTOWIECHOB I PELICHUS pPAa3IUYHbIX
3a/lay U3 MaTeMaTUKH, CMEXKHbBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEIEHEHW C HATYPAJIBHBIMU IOKA3ATEJSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHHS C ONHOW NMEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
Iepexosa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCHIBHOMY emy. IIpoBepsTs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbI PU PELICHUN JTMHEUHBIX YPABHEHUHN H
UX CUCTEM.

[TonGupate mpuMepbl Map 4YUCEN, SBISIIOMIMXCS PEIICHHEM JHHEHHOTro
YPaBHEHMS C ABYMs IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHHOTO ypaBHEHHS C
IBYMsI TIEPEMEHHBIMH, TOJb3YSCh T'pa(UKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsbl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMs IIEPEMEHHBIMHU, B
TOM YHCIIE TpapUUECcKH.

CocTaBisATh M pelIaTh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCJIOBHUIO 33Jlauyd, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 331a4M MOJyYEHHBIN pE3yNbTaT.

DOYyHKIUU

N300paxatb Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHUE
3aJJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIBI, 3alIMCHIBATh YMCIIOBBIC
MIPOMEKYTKH Ha aareOpandeckoMm si3bIKe.

O1meyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH 10 3aJaHHBIM KOOPJIMHATAM,
CTpOUTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh € NOMOILIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIUMU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaguyeckuii cnocod NpeacTaBICHUs U aHAIU3a UH(HOpMAaIIUH,
U3BJIEKaTh W HWHTEPHPETUPOBATh HMHPOPMALMIO U3 TpaQUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K koniy oOyueHuss B 8 kjacce oOydaromuiicsi MOJYyYHUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABIEHNS O MHOXKECTBE JIEMCTBUTEIIBHBIX
yucen s CpPaBHEHHUSA, OKPYIJIEHUWS U BBIYUCIEHHWH, HM300pa)xaTh
NEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHON MTPSMOM.

[IpuMeHATh MOHATUE ApPUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHU, UCIIOJIb3YSI TP HEOOXOJUMOCTH KaIbKYJSITOP, BHITOIHIThH
npeoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIUX KBAAPATHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEMN.

Hcnonb30Bath 3a1Ucu OOJIBIIMX U MAJIbIX YUCEN C TOMOILIBIO AECITUUHBIX
npoOeii u creneHelt yucna 10.

AJuire0OpanvecKue BhIPAKEHUA

[IpruMeHATh TMOHATHE CTENEHH C LENbIM IOKa3aTENEM, BBIITOIHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BbINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BbIPAXKEHUIM
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOUYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTs npeobpa3oBaHus BbIpAXKEHUH ISl PEIICHUs PAa3IMYHbIX 33]a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewars nuHeliHbIe, KBaApaTHBIE YPABHEHHS U PAllMOHAJIBHBIE YPABHEHUS,
CBOJSILMECS K HAUM, CHCTEMBI IByX YPABHEHHM C IBYMSI IEPEMEHHBIMH.



IIpoBoauThE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJIE C MPUMEHEHHEM TpadUyecKuX MpeACTaBICHUHN (yCTaHABIMBATD,
MMEET JIM ypPaBHEHHWE WM CHCTEMA YPAaBHEHUW DPELICHUS, €CIU HUMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT ciiOBeCHOU (POPMYITHUPOBKHU 3adaud K €€ anreOpandecKou
MOJEIN C IIOMOLIBIO COCTAaBJICHHsS YPAaBHEHHs WJIM CUCTEMbl YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJa4d I10Jy4YECHHBIN
pe3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKU,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW W UX CUCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBAa PEUICHH HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonnMaTh 1 UCTIONH30BATh (PYHKIIMOHATBHBIC TTOHATUS U SI3bIK (TEPMUHBL,
CUMBOJINYECKHE 0003HAUCHHUS), OTPEACNATh 3HaUeHNUE (QPYHKUIMHU MO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crpouts rpaduKu JIeMEHTAPHBIX (PYHKINN B!
y = kix, y = x2, y = X3,y = |X|, ¥ = VX, OnuchIBAaTH CBOICTBA YHCIOBON

dbyHkIuu 1o e€ rpaduxy.

K koniy oOyueHuss B 9 kJjacce oOydYaroIIMICS TMOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Yucaa u BbIYMCIEHUA

CpaBHMBATH U YHOPSA0UYMBATH pallMOHAIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernyeckue ACHCTBHS ¢ palldOHAIbHBIMU YHCIAMU,
coyerass YCTHbIE M TIUCBMEHHBIE IIPUEMBI, BBIIIOJHITh BBIYHACIECHUS C
UppallMOHAIBHBIMUA YHCJIaMU.

Haxoguts 3HaueHUs CTENEHEW C M[EJIbIMU IIOKA3aTeIsIMU U KOPHEW,
BBIUMCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh ACHCTBUTENIbHBIE YKCIA, BBINOIHATH MNPUKHUAKY pe3yJbTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats nvuHENHBIE M KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOJISIIUECS K
HUM, ITPOCTEHIITNE IPOOHO-paIlMOHATIbHBIC YPaBHEHUS.

Pemiats cucteMsbl IByX JIMHEWHBIX YPABHEHHUM C JABYMSI IIEPEMEHHBIMH U
CHUCTEMBI JIByX YPaBHEHHM, B KOTOPBIX OJTHO YPABHCHHUE HE SIBJISICTCS JINHEWHBIM.

Pemate TekcToBbIe 3amaum aiareOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTAaBJICHUSI YPABHECHUS UJIM CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBoauThe mpOCTENIINE UCCIIENOBAHUSI YPABHEHUN U CUCTEM YPaBHEHHU,
B TOM YHCJIe ¢ NMPUMEHEHHWEM rpadHuUecKux IpeJCTaBICHUH (yCTaHABIUBATh,
MMEET JIM ypaBHEHHE WJIM CUCTEMA YPAaBHEHHM PEIICHUS, €CIIA HMEET, TO
CKOJIBKO, U MpoYee).

Pemrarr nuHEitHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pa)kaTh
peIIEHHE HEPABEHCTB HA YMCIIOBOM MPAMOM, 3aMMUCHIBATH PEIIEHUE C MTOMOIIBIO
CHMBOJIOB.

Pemate cucTeMBl JTMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIIUCHIBATH PELUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MIPU PEIIEHUH PA3JIUYHbBIX 3a]1a4.

DOyHKIUU



Pacnio3naBate (pyHKIMH H3yueHHBIX BHIOB. [loKa3bIBaTh cxeMaTHUECKU
pacIioio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIMH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = [x|, B 3aBucumMocTH: OT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 n300paxkaTb CXeMaTUYECKH TpaduKu KBAAPATUIHBIX (PYHKIIHIA,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUH 1O X TpaduKam.

Pacro3naBaTh KBagpaTuyHyr0 (QYHKIHMIO 10 ¢opMylie, HPUBOIUTH
MpUMEpHI KBaAPATHUHBIX (YHKIIUH U3 pealbHON )KU3HHU, PU3UKH, TEOMETPHUH.

YuciioBble M0C/1€10BATEILHOCTH H POrPeccuu

Pacrio3naBaTe apuMeTHUECKyl0 U TEOMETPUUYECKYI0 NPOrPECCHH Mpu
Pa3HBIX CTIOCO0aX 3a/IaHMsI.

BbIMONMHATE BBIUMCICHHUS C HCIOJNb30BaHMEM (QOpMyaT N-ro 4jieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHiA, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh diIeHBI IMOCIEIOBATENLHOCTH TOYKAMH HAa KOOPIWHATHOU
MJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIEIOBATEIBHOCTSIMH, B TOM
yucjae 3aJa4d M3 PeATbHOM KU3HM (C KCIOJIb30BAHHEM KaJIbKYJATOPA,
IU(POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HauMeHoBaunue KoandyecTBO 4acosB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NMporpamMmbl padoThI padoThI
Yucna u
1 BBIYHCIICHHUS. o5 bu6mmoreka [IOK
PanmmonansHbie https://m.edsoo.ru/7f415b90
qucna
) Anrebpanyeckue 57 bubmmorexa [IOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 bubnunoreka [JOK
HEpPABEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunatsl u 24 bu6mmoreka [JOK
rpaduxu. yHKIUU https://m.edso0.ru/7f415b90
5 [ToBTOpEeHuEe 1 6 bubnuorexa [JOK
000611eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 102 0
I[MPOT'PAMME



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

8 KUIIACC

HauMeHnoBauue Koau4yecTBO yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
/i pa3feyioB M T€EM Beero KonTposabHbie IIpakTuyeckue 06pA30BATEBHbIE PECYPChI

nporpamMmbl padoThI padoThI
Yucna u

1 BBIYMCIICHHUS. 15 bubmorexa HOK

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

KBagparHbie KOpHU
Yucna u

) BBIYHCJICHHUS. 7 bubmuoreka [JOK
CreneHs C IeIbIM https://m.edsoo.ru/7f417af8
II0Ka3aTesIeM
Anrebpanueckue

3 BBIPAXCHUSI. 5 1 bubnuorexa [JOK
KBangpaTHblit https://m.edsoo.ru/7f417af8
TPEXUIICH
Anrebpanueckue

4 BBIPAKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u

5 HEpaBEHCTBA. 15 1 bubnnoreka [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
YpaBHEHHUS

6 YpaBHeHHs U 13 bubnmoreka [JOK

HEPaBEHCTBA.

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



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

CucrtemMbl
YpaBHEHUU
YpaBHeHus u
7 - 12 bu6mmoreka [JOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
8 DyHKINH. 5 bubnuoreka [IOK
OCHOBHBIC TIOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKIHNH. 9 bubnuoreka [IOK
Yucnosbie QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB I1O 102

I[TPOTPAMME



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

9 KIIACC

Ne | HaumeHoBaHue KosauvecTBO 4acoB
DJIeKTpOHHbIe (LM (ppoBbIE)
n/ | pa3aenoB u TeM Konrpoasueie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
I NporpaMmMbI padoTbI padoTbI
1 Yuciia 1 BBIYUCICHUS. 9 bubmuoreka [JOK
JlelicTBUTENBbHBIC YKCIIA https://m.edso0.ru/7f419d08
v
9 PaBHCHI | v 14 1 bubmuoreka [JOK
HepaBei{CTBa' p aBHUeHM https://m.eds00.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
v
3 PaBHCHI | C 14 1 bubmuoreka [JOK
HepaBeHCTVBa' HCTEMbL https://m.eds00.ru/7f419d08
ypaBHEHUM
v
4 PaBHeHisi 1 16 1 bubmuoreka [JOK
HEpABCHCTRA. https://m.edsoo.ru/7f419d08
HepasencrBa
bu6mmoreka [JOK
> PyniuH 16 1 https://m.eds00.ru/7f419d08
5 Yucnosbie 15 1 bubmuoreka [JOK
OCJIE0BAaTEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06061IeHNE, 18 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N KouunyecTBO 4acoB DJIeKTPOHHBIE
(]
/ T Hara undgposbie
I €éMa ypoka KoHTpoJibHbIC IpakTHYeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
I padoThI padoThI
pecypcsl
1 [TonsiTre panoHATBHOTO 1
qrcia
Apudmernueckue
2 JIIEWCTBUSL C 1
paloHaIbHBIMU YHCIAMH
Apudmernueckue
3 IEWCTBUS C 1
paroHaIbHBIMU YHCTIAMHU
Apudmernueckue
4 IEWCTBUS C 1
paloHaIbHBIMU YHCIaAMH
Apudmernueckue
5 JIEUCTBHUS C 1
paloHaTbHBIMU YHCTAMH
Apudmernueckue
6 JeHCTBUA C 1
palroHaTbHBIMU YUCTAMH
CpaBHeHue
7 P ) 1

YHOpSA0YUBaHUE




palrOHAJIBHBIX YHUCECJI

CpaBHeHue,
8 YIOPSI0OYNBaHHE
paIoHaTBHBIX YUCEI
CpaBHeHue,
9 YHOPSAOYUBAHUE
paIMOHATIBHBIX YHCEI
bubmuorexa [JOK
CreneHb ¢ HaTypaJbHBIM
10 https://m.edsoo.ru/7f4211d
roKa3areyieM e
bubmuorexa [JOK
CreneHb ¢ HaTypaJbHBIM
11 https://m.edso0.ru/7f42138
ToKa3aTeyiemM 2
bu6mmoreka [JOK
CremneHb ¢ HaTypaJbHBIM
12 https://m.edso00.ru/7f42154
ToKa3aTeyemMm e
bu6mmoreka [IOK
CrermneHb ¢ HATYpaJbHBIM
13 https://m.edsoo.ru/7f4218b
ToKa3aTeyemMm e
14 Crenens ¢ HaTypalbHBIM
roKa3arejieM
Penrenyie oCHOBHEIX 3aa4
15 Ha ApOoOH, MPOIEHTHI U3
peanbHON MPAKTUKHU
Perrenre ocHOBHBIX 3a/1a4
16 Ha ApoOH, MPOIEHTHI U3

peanbHON MPAKTUKHU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

17

Pemrenuie ocHOBHBIX 3a71a4
Ha ApoOH, MPOLEHTHI U3
peanbHON MPAKTUKHU

18

Pemrenue ocHOBHBIX 3a7a4
Ha ApoOH, MPOLEHTHI U3
peaabHON IPAKTUKH

19

[Ipr3Haku AenMMOCTH,
pa3IoKEHUS Ha
MHOKHATEJIM HATYpPaJIbHbIX
qucen

20

[Ipr3Haku AenMMOCTH,
pa3IoKEHUS Ha
MHOKHUTEJIH HATyPAJTbHBIX
qucen

21

PeannHable 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATBHOCTH

22

PeannHable 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATBHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Tpsimast u oOpaTHas
PONOPLUOHAIBHOCTH

24

PeanbHble 3aBUCHUMOCTH.
[Tpsmas u obpaTHas
IPONOPLHUOHATIBHOCTH




25

Konrponbnas padora mo
Teme "ParimonansHbIe
yuciaa"

26

bykBeHHBIE BBIpAKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41feec

27

IlepemeHnHEbIE.
JlonycTrMmble 3HaYECHUS
IIEPEMEHHBIX

28

Dopmysl

29

Dopmysl

30

[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUH,
pacKpbITHE CKOOOK U
MpUBEJIEHUE TTOT0OHBIX
cllaraeMbIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fafa

31

[TpeoGpa3oBanue
OYKBEHHBIX BBIPAKEHUH,
PacKpbITHE CKOOOK 1
MpUBEJICHUE TTOTOOHBIX
cllaraeMbIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fd7
0

32

[TpeoGpa3oBanue
OYKBEHHBIX BBIPOKCHUH,
PacKpBITHE CKOOOK 1
MpUBEJICHUE TTOTOOHBIX
cllaraeMbIX

33

[IpeoOpazoBanue



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

OYKBEHHBIX BBIpa)KEHUH,
pPacKpbITHE CKOOOK U
IpUBEJEHUE OJOOHBIX
cJlaraeMbIxX

CBolicTBa CTEIICHH C bubmuorexa [JOK
34 HaTypaJIbHbIM https://m.edsoo.ru/7f42138
HOKa3aTeeM 2
CBolicTBa CTEIICHH C bubmuorexa [JOK
35 HaTypaJIbHbIM https://m.edsoo.ru/7f42154
IoKa3aTelieM e
CBolicTBa CTEIICHH C bubmuorexa [JOK
36 HaTypaJIbHbIM https://m.edsoo.ru/7f4218b
MoKa3aTeJIeM e
bu6mmorexa [IOK
37 MHoOro4yieHbl https://m.eds00.ru/7f42276
€
bu6mmoreka [JOK
38 MHoOro4yieHbl https://m.edso00.ru/7f42293
0
CrnoxeHnue, BBIYNTAHUE, bubmorera [JOK
39 MHOKCHIC MEOFOWICHOR https://m.edsoo.ru/7f422af
y 2
CrnoxeHnue, BBIYNTAHUE, bubmorera [JOK
40 MHOKCHIC MEOFOWICHOR https://m.edsoo.ru/7f422cc
y 8
41 CrnosxkeHue, BBIYUTaHHUE, but6mmoreka [IOK

YMHOKCHHUEC MHOTOYJICHOB

https://m.edsoo.ru/7f422fca



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

Clo)KeHHe, BEIYMTaHUE,

bubmuoreka [JOK

42 https://m.edsoo.ru/7f42318
YMHO)XCHHE MHOTOWICHOB )
DopMyIbl COKPALIEHHOTO Bubmiorexa LIOK
43 pMY P https://m.edsoo.ru/7f42432
YMHOKCHHS a
DopmyIisl COKpalliEHHOro Bubmiorexa [TOK
44 PMY P https://m.edsoo.ru/7f42464
YMHOXKEHUS a
DopmyJibl COKPAILIEHHOTO bubmorexa LOK
45 y https://m.edsoo.ru/7f424c1
YMHOXKEHUS )
DdopMyIIBI COKpAILIEHHOTO Bubmiorexa HOK
46 pMY P https://m.edsoo.ru/7f424fd
YMHO)KGHI/ISI 2
DdopmyIIBl COKpaILIEHHOTO Bubmiorexa HOK
47 pMYy P https://m.eds00.ru/7f4251d
YMHO)KGHI/ISI 0
but6mmoreka [JOK
PasnoxxeHre MHOTOYJIEHOB
48 https://m.edsoo.ru/7f42331
Ha MHOXUTCIIN 2
bu6mmorexa [JOK
PazioxxeHne MHOTOYJIEHOB
49 https://m.edsoo.ru/7f4237f
Ha MHOXUTCIIN o
bu6mmorexa [{OK
Paznoxxenne MHOrOUYIEHOB
50 https://m.edsoo.ru/7f4239d

Ha MHOXXUTCJIN

e



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

51

PaznoxxeHue MHOTO4JIEHOB

Ha MHOXUTCJIN

52

KonTtponbHas pabora o
teme "Anredpanueckue
BBIpaXKECHUS"

53

YpaBHeHue, mpaBuiia
npeoOpa3oBaHUs
ypaBHEHU,
PaBHOCUIBHOCTE
YpaBHEHU I

54

JInneliHOEe ypaBHEHME C
OJIHOM ITEPEMEHHON,
pelLIeHUE JIMHENHBIX
YpaBHEHUU

55

JInneliHOE ypaBHEHME C
OJHOI EPEMEHHOM,
pelLIeHUE JIMHENHBIX
YpaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42048
2

56

JInneliHOE ypaBHEHME C
OJHOI EPEMEHHOM,
peleHne JIMHENHBIX
YpPaBHEHUNU

57

Pemenue 3amau ¢
MIOMOLIBIO YPABHEHHI

bu6mmorexa [JOK
https://m.edsoo.ru/7f42064
e

58

Penrenue 3amau ¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f42080



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

IIOMOILBIO YPaBHEHUI

6

Penrenue 3amau ¢

bu6mmoreka [JOK

59 . https://m.edsoo.ru/7f4209a

HOMOILBIO YpaBHEHUH 0
bu6mmoreka [JOK

Pemenue 3anay ¢

60 . https://m.edsoo.ru/7f420e6
HOMOILBIO ypaBHEHUH o
JIuneiHOe ypaBHEHUE C bubnuorexa [JOK

61 IBYMsI IEPEMEHHBIMU U https://m.edsoo.ru/7f427c3
ero rpadux 2
JIuneiHOe ypaBHEHUE C bubnuorexa [JOK

62 IBYMsI IEPEMEHHBIMU U https://m.edsoo.ru/7f427e8
ero rpauk a
CucremMa 1ByX JINHEHHBIX bubnuorexa [JOK

63 YPaBHEHHUH C IByMs https://m.edsoo.ru/7f42836
IMEPEMEHHBIMU c
Cucrema ByX JIMHEHHBIX

64 YPaBHEHHUH C IByMs
HepEeMEHHBIMU
Cucrema IByX JIMHEHHBIX

65 YpaBHEHUH C IBYMs
HepEeMEHHBIMU
Cucrema IByX JTMHEHHBIX

66 YpaBHEHUU C IBYMs
TIepEMEHHBIMH

67 Pemrenune cucrem bu6mmoreka [JOK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

YpaBHEHUU

https://m.edsoo.ru/7f4284d
e

Penrtenue cucrem

bubmuoreka [JOK

68 . https://m.edsoo.ru/7f42865
ypaBHEHU M a
bubmuoreka [JOK
Pemmenue cucrem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHUU 6
70 Pemenne cucrem
YpaBHEHUU
71 Pemenne cucrem
YpaBHEHUU
KonTponbnas pabota no bu6nuorexa [IOK
712 teme "JIuHelHBIE https://m.edsoo.ru/7f42104
ypaBHeHuUs" 4
bu6mmoreka [IOK
Koopaunara Touku Ha
73 N https://m.edsoo.ru/7f41de7
npsAMOit
6
bu6mmorexa [JOK
74 Yy
HCITOBBIC IPOMEAKYTIH https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEXYTKH
Paccrostnue mexy 1ByMst
76 TOYKaMH KOOPJIUHATHON
IpSAMOi
77 Paccrosinne mexy nByMst

TOYKAMU KOOPAMHATHOM



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IPsIMO

[TpsimoyronbHast cuctema

bu6mmoreka [JOK

78 KOODMHAT HA IIOCKOCTH https://m.edsoo.ru/7f41e16
€
[IpsMoyrosbHas cucTeMa bubmmorexa LIOK
7 KOOP/MHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42
a
[Tpumepbi rpaduKoB, bubnnorexa LIOK
80 3alaHHBIX (POPMYJIaMu https://m.edsoo.ru/7f41e8a
pMy g
[Tpumepbi rpaduKoB, bubnmorexa LIOK
81 3alaHHBIX (POPMYJIaMu https://m.edsoo.ru/7f41ed8
pMy 0
82 [Ipumeps! rpadgukos,
3aJJaHHbIX (opMyTaMu
83 [Ipumeps! rpadgukos,
3a/laHHBIX (hopMyTIaMu
Yrenue rpadMKoB bubmmoreka [IOK
84 peabHBIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea2
4
85 Yrenue rpadpukoB
peanbHbIX 3aBUCUMOCTEN
bubnmnoreka [JOK
86 [Tonsitue pyHKUIMN https://m.edsoo.ru/7f41ef0
6
87 I'padux pynkunm



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06

bubmuoreka [JOK

88 CaoiicTBa GyHKIHHA https://m.edsoo.ru/7f41f07
8
. . bubnmoreka [JOK
89 Crofictea dynicunii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
90 Jluneitnas GyHkuus https://m.edsoo.ru/7f42728
2
bu6mmoreka [IOK
91 Jluneitnas pynkuus https://m.edsoo.ru/7f42741
2
bu6mmoreka [IOK
I1
92 OCTgoeI:IHe rpajura https://m.edsoo.ru/7f426d1
JTUHEHHON QYHKINH o
93 [TocTpoenue rpaduka
JUHENHON QYHKINU
94 I'paduk pynkuuu y =[x|
95 I'paduk pynkuuu y =[x|
KonTponbhas pabota no bubnuorexa [IOK
96 teme "KoopauHater u https://m.edso0.ru/7f41f50
rpaduku. Oyakmn" a
IToBTOpEHKE OCHOBHBIX
MOHSATHM U METOJIOB Kypca bubmorera [JOK
97 AOB K3P https://m.edsoo.ru/7f429c6
7 xJ1acca, 00001IeHIE c
3HaAHUU c
98 [ToBTOpEHHE OCHOBHBIX bubnuoreka [JOK



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

HOHATHUI U METONIOB Kypca https://m.edso00.ru/7f429f3
7 kiacca, 00001IeHne 2
3HAHUMN
IToBTOpEHME OCHOBHBIX Bu6 1OK
. nOJIHOTEKA
MOHSATHI U METOJ0B Kypca
99 HOB KYP 1 https://m.edsoo.ru/7f42a0e
7 xi1acca, 00001eHne 0
3HAHUU -
IToBTOpEHME OCHOBHBIX BuG 1OK
o nOJInoOTEKA
MMOHSTHI U METOJ0B Kypca
100 #IOB XYP 1 https://m.edso00.ru/7f42a27
7 xi1acca, 00001eHne X
3HAHUU B
101 Hrorosast KOHTpOIbHASA 1
paborta
IToBTOpEHME OCHOBHBIX Eub 1OK
. noOInoTEKA
MMOHSTHI U METOJ0B Kypca
102 A P 1 https://m.edso0.ru/7f42a90
7 xnacca, 000011IeH1E 0
3HAHUMN v
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* MaTtemartuka: 5-i kjacc: 0a30BbIil YpOBEHb: YUCOHUK: B 2 4aCTAX; 3-€
u3nanue, nepepadorannoe, 5 kinacc/ Bunenkun H. 4., Koxor B.H1., YecHokoB
A.C. u np., AkuronepHoe o6miectBo «M3narensctBo «IIpocBemieHue

* Maremaruka: 6-if kjiacc: 0a30BbIi ypOBEHb: YUEOHUK: B 2 4acTsX; 3-€
u3nanue, nepepadorannoe, 6 kinacc/ Bunenkun H.A., Koxor B.1., YecHokoB

A.C. u 1p., AkimmonepHoe o61miectBo «M3marenbcTBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/?)

https://education.yandex.ru/






