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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBASIETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro
o0pa3oBaHusA: OHa OOECHeYMBAET HM3YyYECHHE JPYTrUX AMCLMIUIMH, Kak
€CTECTBEHHO-HAYYHOT'0, TaK W TYMAHHUTApPHOTO IUKIOB, €€ OCBOCHHUE
HEO0OXOUMO JIJIs TIPOJIOTKEHUS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HHU.
PazButre y oOydaronuxcs Hay4HbIX MPEACTaBICHUNA O MPOUCXOXKICHUU
U CYIIHOCTH anreOpandyeckux aOCTpakiui, Crnocode OTpaKeHUs
MaTeMaTH4eCKON HayKOM SIBICHHUI U MPOIECCOB B MPUPOJAE U OOIIECTBE,
pOJII MaTeMaTHYECKOr0 MOJICTUPOBAHUS B HAay4YHOM I[IO3HAHUU U B
MpPaKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
KaueCTB MBIIUICHUSI, HEOOXOIUMBIX [JIs aJamnTallid B COBPEMEHHOM
muppoBoM obmiectBe. M3ydenuwe anreOpsl obOecrieunBaeT pa3BUTHE
yMEHUs HaOJI0/1aTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBITIICHHUS, CITIOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTH ~ CBOM  JICUCTBUS W BBIBOJABL,  (OPMYJIHUPOBATH
yTBepxkAcHusA. OcBoeHHE Kypca anreOpbl o0OecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI 00yUYarOIIUXCs: OHU MCIOJB3YIOT ACAYKTUBHbBIC
U UHAYKTUBHBIE pACCYXIEHHUS, O0O0O0OIIEHME U KOHKPETH3aIUIO,
abctparupoBanue u aHanoruto. OOyueHue anrebpe Mpearnoiaraer
3HAYUTEIbHBIH 00BEM CaMOCTOSATENHHON NEATeTbHOCTH O0yJarouuxcs,
MO9TOMY CaMOCTOSITEJIbHOE pelIeHUe 3a/lay SBISETCA pealu3anuei
NS TETbHOCTHOTO MIPUHIIUIIA O0yUEHHUS.

B crpykrype mnporpammel y4eOHOro Kypca «Amnrebpa» s
OCHOBHOTO  00miero oOpa3oBaHHMsI OCHOBHOE MECTO 3aHUMAIOT
collepKaTeNIbHO-METO/IMYeCKre JIMHUU: «Uucia u  BBIYUCICHUNY,
«Anrebpandyeckue  BBIPAKEHUA», «YPAaBHEHHS U  HEPABEHCTBAY,
«DOyHkuum». Kaxpasd w3 3TUX COJEpKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICUCTBYsI
C JpyrMMU €ro JuHusMH. B Xoxme wu3ydeHuss ydeOHOro Kypca
OOy4JaromMMCsl TPUXOAUTCS JIOTHYECKH PacCyXkaaTh, HCIOIh30BaTh
TEOPETUKO-MHOXKECTBEHHBI s3bIK. B CBA3M C 3TUM B mporpammy
yae0HOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MpEACTAaBICHHbBIE BO BCEX OCHOBHBIX pa3felax MaTeMaTHU4eCKOro
00pa3oBaHUsS W CIOCOOCTBYIOIIME OBJIAJICHHIO OOYYAIOMIMMHKCS OCHOB
YHUBEpPCAJIBHOTO  MaTeMaTh4eckoro  s3bika. CojaepkaTrenbHOM U
CTPYKTYPHOH OCOOEHHOCTHIO Y4eOHOTO Kypca «Anrebpay sBISETCS €ro
WHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «YHHCIIa U BBIYUCICHUS» CIIYKUT OCHOBOW IS
JajdbHEUIIEr0o M3Yy4YeHHs] MATEMaTHKH, CIIOCOOCTBYET PpAa3BUTHIO Y



oOy4Jaromuxcs JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS
MOJI30BAThCSl ANTOPUTMAMH, a TaKXKe NPUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOUMBIX JJIsl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHITHUS O
Yuyclie Ha YPOBHE OCHOBHOTO oOOILIEro o0pa3oBaHUs CBA3aHO C
pallMOHAJIBLHBIMA W UPPALMOHAIBHBIMU  UYHCIaMH, (POPMHUpPOBAHHEM
MPEACTABIECHUA O JEHCTBUTEIBHOM YMCIE. 3aBEPIICHHE OCBOCHMS
YUCJIOBOM JIMHUHM OTHECEHO K CpeHeMY o01eMy 00pa30BaHUIo.

Conepxanue JBYX ajlreOpandeckux JTUHHUN — «Anredpandeckue
BBIpOXKEHUS» U  «YpaBHEHUS U  HEPABEHCTBAa»  CIOCOOCTBYET
dbopmupoBaHu0 |y  OOydYarOIIMXCS  MaTEeMaTUYeCKOro  ammapara,
HEO0OXOAMMOTO JIJIsl pelIeHUs 3a/1ad MaTEMaTHUKH, CMEKHBIX TIPEAMETOB U
NPAaKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOro oOIIero
oOpa3zoBaHusl y4eOHBI MaTepHaa TPYIIUPYETCS BOKPYT palldOHATBHBIX
BbIpayKeHUU. AJreOpa JEMOHCTPUPYET 3HaUCHUE MAaTEMATUKU KaK sI3bIKa
JUISL TIOCTPOCHHSI MaTeMaTHYeCKUX MOJIENe, OMUCaHus MPOILIECCOB U
ABJICHUN peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOAST TaKxKe
JanbHeIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOT0, B
YaCTHOCTH, JIJIS OCBOSHHUSI Kypca MH(POPMATHUKU, U OBJIaJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CUMBOJBHBIX (HopM
CIIOCOOCTBYET Pa3BUTHIO BOOOpakeHUs, criocoOHocTeH K
MaTEMaTUYECKOMY TBOPUECTBY.

Copnepxanve (QyHKIIMOHAIBHO-TpaUuecKkol JMHUM HAIEJIeHO Ha
NoJiyueHue OOyJarouMMuUCA 3HAaHWM O (QYHKIHUAX Kak BaKHeHIen
MaTEMaTUYECKOM  MOJenu  JJIi  ONHUCAaHUS W MCCIENOBaHUsA
Pa3HOOOpa3HBIX TIPOLIECCOB M SBICHWM B TIPUPOJIE U  OOIIECTBE.
N3yyenue matepuana criocOOCTBYET Pa3BUTHIO y 00YYAIOUIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHbIC BHIPA3UTEIBHBIC CPEJCTBA SI3bIKA MAaTEMATHUKU
— CIIOBECHbIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCHT BKIaJ B
dbopMuUpOBaHUE TIPEACTABICHUNA O PpOJIM MATEeMAaTUKH B Pa3BUTUU
UMBWIN3ALUH U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax HM3ydaeTcsl y4eOHbIi
Kypc «Ainredpa», KOTOPbI BKIIOYAET CIEIYIOLUIME OCHOBHBIE Pa3Ielibl
conmepxkanus: «HYucnaa U BBIYUCICHUS», «ANTreOpandecKre BBIPAKCHUSY,
«YpaBHEHUS U HEPABEHCTBAY, «DyHKIIMNY.

Ha u3ydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7
kiacce — 102 yaca (3 gaca B Hegento), B 8 kiacce — 102 yaca (3 vaca B
Henenmo), B 9 kiacce — 102 ygaca (3 yaca B Hezelio).



COIAEPKXAHUE OBYUEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEPEXOJ] OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  pAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHCTBUS C
palMoOHaNBHBIMK YucIaMu. PemieHue 3ajay U3 peaibHOM MPAaKTUKUA HA YacTH, HA
TpoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIlpeJeeHrue, Mnpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OIPEJICIICHHUs], 3alUCh O0IbITNX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33a/1aud Ha
MPOIIEHTHI, PEILICHUE 3a7a4 U3 peaIbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucjle TpsMas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbBIE, YNCTOBOE 3HAYECHUE BBIPAKEHUS C IEpEMEHHOMU. JlomycTrMmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPBITHS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIUYMTAHUE,
YMHOKEHUE MHOIOYWIEHOB. DOpMyJibl COKpPAlmIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMbl M KBagpaT pasHocTu. DopMyna pasHOCTH KBaJaparoB. PasnoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEUHbIX ypaBHEeHHI. CocCTaBleHHE YpaBHEHHH MO
YCJIOBHIO 3a7auu. Perenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHUM.

JluneitHOE ypaBHEHHE C JBYMS NEepeMeHHBIMH U ero rpaduk. Crucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUM
crocoO0OM TMOACTAaHOBKHU. I[Ipumephl pelieHHus TEKCTOBBIX 3a7ad C IMOMOUIbIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YucioBsle NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOU miockoctu. [IpumMepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe pelieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uwucia. lloHstue 00 wuppanyMoHAILHOM YHCIIE.
JlecaTuunble NpUOIVKEHUS] UppallMOHATbHBIX uncelsl. CBoiicTBa apudMEeTHUECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSIM. J|elICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM noKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIlliCh YNCTA.

AnreGpanueckue BolpakeHUsI AJiredpanyecKue BbIpakeHust

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBaJpaTHOTO TpEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayireOpandeckoi JIpoOu.
CrnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JIEJIeHHe anredpandeckux Apooei.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JUHEHHBIM U KBaJIPATHBIM.
[IpocTeiimme ApoOHO-paOHATBHBIC YPAaBHEHUS.

I'paduueckas muTEpHIpeTalivs ypaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHBIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anredOpandeckuM CrocoOoM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOnacTh oOmpeaeNeHus W MHOXECTBO 3HAYCHHM
dbynkuun. CnocoOsl 3aaHus PYyHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoB (QYHKIIHUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, X rpaduku. OyHkuun y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, IEUCTBUTEIBHBIE YHCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBbIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpPa, JUIMTEIBHOCTH IPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHUe ¢ ABYyMsl NIEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMs IIEPEMEHHBIMU. Penienne cucrem JByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi cremeHu. [paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anredpandeckKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk u coiicTBa. [lapaboma, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITBI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X|, u ux
CBOMCTBA.



Hucnosble  1ocienoBaTeabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

[lonsiTHe YKUCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-TO ueHa
apu(pMETHIECKON U FT€OMETPUUECKON MPOrpecCcuii, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[EHHOCTHBIM  OTHOIIEHHUEM K  JIOCTHOKEHHMSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUI0 ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipa’kJaHUHA U Peau3alii ero
npaB, TMpPEACTaBICHUEM O MAaTeMAaTHMYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTMKEHHUM HAyKHd, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX 3a/Jad
MaTE€MAaTHYECKON HAIMpPaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWHM BCEH JKMU3HU JUIS YCIEIIHOW MpodecCHoHAIBHOMN
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, pPEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTaluel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeIoBEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBHJIN3ALUH,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH U MAaTEMAaTHYECKOM KYJIbTYypOH KakK CpPeJCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOErO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (310pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) AKOJIOTHYECKOe BOCTIUTAHUE:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTHUYeCKUX 3HAHUM /I pEelIeHUs 3a7au
B OOJJACTM COXPAHHOCTU OKpYXKAIOIIEeW Ccpeiabl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TIOCJIEACTBUI I OKpYXKaloIlled Ccpenibl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YUYUTHCS y IPYTUX JIOJEH, MpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAaeMble PEIICHUs W JAEeUCTBHs, (DOpMYyIUpOBaTh M OICHUBATH PUCKU U
NOCTENICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNH MATEMAaTHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TIOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPUTEIbHBIC W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeursi B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KPUTEpPUM A BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECJIOXKHBIE OKAa3aTeIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh Ccroco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMpaTh Hauboyiee MOAXOASIHUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKeE AeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAK MCCIICOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHaBJIWBAaTh HCKOMOE W JaHHOE, (HOPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH 10 CaMOCTOSITEILHO COCTaBICHHOMY IUTAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIAEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
WHGOPMAIINIO PA3THMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy TmpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JAuarpaMMaMy, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITIOKECHHBIM
yauTEeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnme IleﬁCTBHﬂ:



BOCIIpUHHMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH W LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy peIIeHUs 3a1a4l, KOMMEHTHPOBATh MMOTYUCHHBIA PE3yIIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HA TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3UIUMN, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  SKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOTOBapUBATHCA,
o0CyX1aTh TIPOIIECC U PE3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYyXIeHHs, O0OMeH
MHEHUSIMH, MO3TOBBI€ INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTHUMH YJICHAMU KOMaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcalbHbIEe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTABJIATH IUJIaH, aJITOPUTM PEIICHUS 3ajayu (WM €ro
9acTh), BBIOMpaATh CHOCOO peIICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pelIeHUsI MATEMAaTHYECKOW 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4d, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH PUYUHBI JTOCTUXKEHUS WIM HEIOCTHXKEHHUS 11EJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIECAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE W THUChMEHHBIE TPUEMBI, apu(METHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUs YKCIIOBBIX BBIPAXKECHHUH, MPUMEHSITh pasHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN JNPOOHBIX BBIPAKEHUH, COJIEPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OHON (OPMBI 3amUCU YUCEN K JIpyrod (mpeodpa3oBLIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOTHATh TPUKUJIKY U OIIEHKY pe3yJibTaTa BHIYMUCICHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YHUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIIMYMH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpa:KeHU s

Hcnonb3oBaTh anreOpandeckylo TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKEHUN MpU 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHWS — IEIOTO0  BBIPAKEHUS B MHOTOYICH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrO4JIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIEro MHOXUTENsS, TPYNIUPOBKU  ClIaraeMbiX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJI PEIICHUS PAa3IMUHbBIX 3a/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpalbHBIMU NOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsSA IPaBUIIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsTh, sBiIseTCS
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduueckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl THap 4YHUCEN, SBIAIOMIMXCA PELICHUEM JHHEHHOTro
YpaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJB3YysSICh TpauKOM, TMPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecKu.

CocraBisTh U pemaTh JUHEHHOE YpaBHEHHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YK CIOBbIE IPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, pACCTOSHHUE, IIE€HA, KOJIMYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
W3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPaPUKOB pEasbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp3oBaTh HauyajgbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qyuces IJi1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCIECHUN, N300paxaTh A€ CTBUTEIbHbIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJEpKAIIUX KBAJApPAaTHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt uncna 10.

AJireOpauyeckKne BbIpa:KeHH sl

[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeleM, BBIOIHATD
npeoOpa3z0oBaHus BEIPAXKEHUM, COACPIKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIeM.

BbINONHATh TOXIECTBEHHBIE MPEOOpPa30BaHUS PAlMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWI JEUCTBUIN HAJ] MHOTOYJICHAMH U aJIre0pandecKUMU APOOSIMHU.

PackiianpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX TPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpPAaBHEHUS U pallMOHAJbHBIC ypaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBOAUTH TIpOCTEHIIINE HUCCIICIOBAHUS YPABHEHUM M CUCTEM YpaBHCHHH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, HMEET
U ypaBHEHUE WJIM CHCTEMa YpaBHEHHWH pEIIeHHs, €CJIM HMMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT clOBECHOW (OPMYIMPOBKHM 3aj1ayu K e€ anreOpandeckoit
MOJIETM C TIOMOUIBIO COCTAaBJICHUS YpPaBHEHHS WM CHCTEMbl YypaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJIsi CPaBHEHUsS, OIICHKH,
pemiarh JUHEHHbIE HEPaBeHCTBA C OJHOM MEPEeMEHHOM M WX CUCTEMBI, JaBaThb
rpauyuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUCHHUsI), ONPEACNATh 3HauYeHHE (YHKUIHUHU 1O 3HAYEHUIO
aprymMeHTa, ONpeAeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, y = X2, y = x3,y = [X|, Yy = VX, OIHCBIBaTb CBOWCTBA UHCIOBO
byHKIMN 10 €€ TpaduKy.

K koniy oOydenus B 9 kjacce o0OydYarOUIUMCS MOJYYUT CIEAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHALHBIE YHCTIA.

BemmonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCJIaMH,
codeTrass YCTHbIE M TMHCHbMEHHbIE MPUEMBI, BBINOJHITh BBIYUCICHUS C
UPPpaAOHATHLHBIMHA YUCTAMH.



Haxomute 3HaueHuss CTeneHEW C LEAbIMU I[IOKa3aTelsIMU U KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyraaTh JEUCTBUTENBHBIE YKCHA, BBINOJHATh NPUKUAKY PE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHEHUsA ¥ HEPABEHCTBA

Pemare nuHenHbIE W KBaJApaTHbIE YpPaBHEHUS, YPABHEHHUs, CBOASIIMECST K
HUM, POCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  alreOpauvdecKuM CIOCOOOM ¢ TTOMOIIBIO
COCTaBJICHUSI YPABHEHHUS WJIM CUCTEMBI JIBYX YPABHEHHUU C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTHE MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKkux npeacTaBieHui (ycTaHABIUBATh, UMEET
I YpaBHCHUE WJIM CUCTEMA YPABHECHUW PEILICHHUS, €CIIA UMEET, TO CKOJIbKO, W
npouee).

Pemate nuHeliHbIEe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM MNPSMOM, 3alMChIBaTh PEUICHUE C TMOMOIIBIO
CUMBOJIOB.

Pematre cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIME KBAJAPAaTHOEC HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DyHKUUHA

Pacno3naBath (YHKIIMM HM3Y4eHHBIX BHUJIOB. [loKa3pIBaTh CXEMaTHUYCCKH

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Crtpouth U M300pakaTh CXeMATHYECKH TpadUKH KBaJAPATUUHBIX (DYHKIIHH,
OMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 10 UX Tpaduxam.

PacrioznaBaTh KBagpaTHyHy0 QYHKIHIO 1O (GOpMyse, TPUBOIAUTH MPUMEPHI
KBaIpaTUIHBIX (YHKIIUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUYECKYI0 TPOTPECCHUU TPH
pa3HbIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUS C HUCHOAb30BaHUEM (GopMmMyn N-ro  4ieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPeCCUii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTe uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKue BLIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawmatet u rpadpmku. Gynkiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5 0




8 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubnuoreka [IOK
5 15 1
YPaBHEHHS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKuH. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dynkumn. Hucnosie pyniunn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropenne 1 obobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 6 0




9 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/n P Konrpoasubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 UucnoBsle MOCaeA0BaTEIbHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoiasbubie | IIpakTHyeckue
n/n Bceero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
3 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMHU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIaMU
5 Apubmernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsigouuBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynops1I0uuBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, yrnopsI0uuBaHue 1
paloOHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
IoKa3aTesnemM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK

IIOKa3aTcCJICM

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




12 CreneHb ¢ HATYpaJbHBIM bubnmoreka [JOK
MoKazaTelieM https.//m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f4218be
14 CreneHnsp ¢ HaTypalbHBIM
ImoKas3arejieM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 [Ipu3Haky 1eIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEJIN HATYPAJTbHBIX YUCET
20 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIIMOHATBHOCTH
29 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOMoPIUOHATBHOCTH
23 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHas MpOMoOPIUOHATBHOCTH
24 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIMOHATBHOCTH
25 KonTponsHas paboTta o teme

"PannoHanpHbIe ynciia'




bubmuoreka [JOK

26 byKBeHibie BLpaiCHIS https://m.edsoo.ru/7f41feec
27 dopmyibl
28 Dopmynsl
29 IIepemennsle. JlonycTumsie
3HAYECHHS TIEPEMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 BblzpamIZ:HHﬁ, paCKpZIKTI/Ie CKOOOK 1 bubnuorexa LIOK
HpHBeeHUe T0OGHEIX CTArAEMbIX https://m.edsoo.ru/7f41fafa
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamzHHﬁ, paCKpZIKTI/Ie CKOOOK U bubamorera LOK
HPUBEICHIE TIOOGHBIX CIAraEMBbIX https://m.edsoo.ru/7f41fd70
[IpeobpazoBanme OYKBEHHBIX
32 BBIPAKEHUH, pACKPBITHE CKOOOK U
MpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MpUBEACHUE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
[I0Ka3aTeIeM https://m.edso0.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f4218be
bubnunoreka [JOK
37 Maorotrer: https:// m.edsocI)_.[ ru/7f42276e
38 MHorouseHsl bubmmorexa [IOK

https://m.edsoo.ru/7f422930




39 CnoxeHnue, BBIUUTAHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMysbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PasnoxeHne MHOro4I€HOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOro4J€eHOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHne MHOro4J€HOB Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUJIEHOB Ha
MHOXUTEIN
59 KonTponsHas paboTta o Teme

"Anrebpanyeckue BbIpaxkeHus"




VYpaBHeHue, paBuia

53 peoOpa3oBaHMs YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHoEe ypaBHEHHUE C OJTHOM
o4 [IEPEMEHHOM, pelleHne TMHEUHBIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOU
55 MIEPEMEHHOM, pelIeHne TMHEHHbIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneitHOe ypaBHEHHE C OJTHOU
56 MepeMEeHHOH, pelIeHue THHEHHBIX
YpaBHEHUU
57 Pemrenue 3a1a4 ¢ IOMOIIBIO bu6moreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
ypaBHEHU U https://m.edsoo.ru/7f420806
59 Pemienue 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneitHoe ypaBHEHUE C IBYMS bubmuoreka [JOK
MePEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHUE C IBYMS bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN bubnuoreka [IOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHENHBIX YpAaBHEHUN

C ABYMS IICPCMCHHBIMU




Cucrema 1ByX JIMHEHHBIX YpaBHEHUM

05 C IBYMS IEPEMEHHBIMU
66 Cucrema ByX JTUHEHHBIX YpaBHEHUM
C IByMSl IEPEMEHHBIMU
67 Pemenune cucrem ypaBHeHHI brbmmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA brbmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHH brbmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemrenne cucrem ypaBHeHUI
7 KonTponbHas paborta no teme bubnuoreka [IOK
"JIuneitnpie ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHer0BBIC MpOMEAKyTIH https:// m.edsocE.I ru/7f41dff2
75 YucnoBbie MPOMEKYTKH
76 Paccrosinue Mf:}KI[y I[B}’M}I TOYKaMU
KOOPJIUHATHOU TIPSIMOM
77 Paccrosinue Mexy IByMsl TOUKaMH
KOOPJIMHATHOM MpsIMOit
78 [IpssmoyromnpHas cucteMa KOOpAUHAT bubmuoreka [JOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronpHas cucreMa KOOpAWHAT bubnuoreka [IOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK




bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3aaHHBIX

bubmuoreka [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
83 Urenue rpaukoB peabHBIX bubnnorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bu6moreka [IOK
8 Honsrue pywkm https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKITIH
N . bubmuorexa [JOK
87 CBofictsa pyHKuHif https://m.edsoo.ru/7f41f078
. . bu6mmoreka [IOK
88 Ceofictaa dymicuuit https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Juneitias Gy https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
30 Juneiinas pyniuns https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka TUHEHHON bubnunoreka [JOK
GbyHKIIT https://m.edsoo.ru/7f426d1e
92 [TocTpoenne rpaduka TUHEHHOMN
GbyHKIIIN
93 I'paduk pynkmm y =|x|
94 I'paduk pynkimm y =|x|
95 KonTposneHas paboTa o teme bubnuoreka [IOK

"Koopaunats! u rpadpuku. OyHkuuu"

https://m.edsoo.ru/7f41f50a




/ Beepoccwuiickas mpoBepovHas
pabota

HroroBast kKoHTpOJBbHAS padoTa / bubnuorexa [JOK
96 . 1
Bcepoccuiickas mpoBepouHasi padoTa https://m.edso0.ru/7f429c6c
[ToBTOpEHHE OCHOBHBIX MOHITHN U
97 METOJIOB Kypca 7 Kjacca, 00001ieHne 1
3HAaHUU
[ToBTOpEHHE OCHOBHBIX MOHITHN U
98 METOH0B Kypca 7 Kiiacca, 00001eHne 1 bubmmorexa [JOK
N P ’ https://m.edso0.ru/7f429f32
3HAHUU
IToBTOpEHHE OCHOBHBIX MOHSITHN U
99 METOH0B Kypca 7 Kiiacca, 00001eHne 1 bubmorexa LOK
HV P ’ B https://m.edso0.ru/7f42a0e0
3HAHUU
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kjacca, 00001eHnne 1
3HAHUM
[ToBTOpEHME OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiracca, 00001eHue 1 Brbmaorexa LJOK
Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiracca, 00001eHue 1 Brbmaoreka LJOK
Hv P ’ H https://m.edso0.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jrj;_)n Tema ypoxka Beero Konrpoabubie | IlpakTuueckue i[:;:eﬂnﬂ :g[?a[;zl;:;eenbﬂme
padoTsbI padoThI pecypesI
1 KBagpartHslil KOpeHb U3 yncia 1 brommorexa [OK
https://m.edso0.ru/7f42d452
bubnuoreka [JOK
2 [Tonsatue 06 upparMOHAIILHOM YHUCIIE 1 httos://m.e dsocl)_.[ru I7f426aaa
3 JlecsTnaHbIe PUOTKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1
WppalMOHAIbHBIX YHCET
JlelicTBUTEIIbHBIC YHCIIA 1
CpaBHEHHE ACHUCTBUTENBHBIX YHCEI
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUAA X* = a 1
10 CpoiicTBa apuPMETUUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETUUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
12 BBIpAXKEHUH, COJIepKaIuX 1 bubmorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuoreka [IOK




BBIPAKEHUH, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHme YUCIOBBIX

bu6mmoreka [{OK

14 i
BRIPIICHIH, CONCPMAtinX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
15 BBIPAXXECHUH, COJIEpKAIINX bubmorexa HOK
p » COMIepKall https://m.edso0.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eNIbIM TToKa3aTesieM brbmmorexa [TOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aMch YHUCIIA.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIEeM MHUPE
18 CBoiicTBa CTENICHHU C IEIbIM bubmuorexa [IOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoliiCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTENICHHU C IEIbIM bubnuoreka [JOK
rokasaTesiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
rokasaTesiemM https://m.edso0.ru/7f43599a
29 CBolicTBa CTEIMEHHU C IEIbIM bubmuoreka [JOK
Toka3arejeM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH




o5 Pa3znosxenue kBagpaTHOTO bubnmoreka [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXWIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTponsHast paboTa mo Temam
27 "KBanparubsie kopau. CTeneHu. brbmmorexa [TOK
Kpaparibiit Tpexanen” https://m.edsoo.ru/7f42ec80
bubnuoreka [JOK
28 Anrebpatieckas 1pode https:// m.edSO(])_.[ ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKeHUS
JomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanvecKkoit 1poou https://m.edsoo.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpamierne podei https:// m.edsoc%.I ru/7f430a8a
. bubnuoreka [JOK
33 Coxpawenne apobeit https:// m.edsoc%.I ru/7f430f44
. bubmuoreka [JOK
34 Coxpaiierne 1podei https:// m.edsocl)l. ru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JICTICHHE alireOpanyecKux Apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka [JOK
U JIeJieHne anredpandeckux apooeit https://m.edso0.ru/7f4315c0
37 CnoxeHnue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [JOK




U JieTieHue anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CHO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC

bubmuoreka [JOK

38
U JeTieHue alredpandeckux apooei https://m.edso0.ru/7f431a20
[IpeoOpa3oBanme BEIpa)KEHUH,
39 COJIepIKaIUX aNredpandecKue bubmorera [JOK
https://m.edsoo.ru/7f43259c
apoou
[IpeobpazoBaHue BhIpaKEHUH,
40 COJIepIKaIuX anredpandecKue bubmmorera [JOK
p p https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BBIpAKEHUH,
41 coJiepXKaIiux aareopandeckue bubmorexa TOK
AcpKatt P https://m.edsoo.ru/7f432736
npobu
4 KonTponbHas pabora o teme bubnuoreka [IOK
"Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 Keazpatiioe ypapietiite https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa IOK
i P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
i P https://m.edsoo.ru/7f42eela
46 dopmysia KOpHEH KBaJIpaTHOTO bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bubmuoreka [JOK

>0 Teopena Buera https://m.edso0.ru/7f430076
51 Pemrenne ypaBHeHUH, CBOIAIIMXCS K bubnuorexa [JOK
KBaJIpaTHbIM https://m.edsoo0.ru/7f43c542
52 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K bubnuorexa [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnuorexa [JOK
palrOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1po6HO- bubnnorexa [JOK
palMoOHaIbHBIE YPABHEHUS https://m.edsoo0.ru/7f432b6e
55 Pemenyne TekCTOBBIX 3a7a4 C bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75c
56 Pemrenye TekCTOBBIX 3a7a4 C bu6mmoreka [IOK
MOMOIIBIO KBAJPATHBIX YPaBHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTtponsHas padoTa o teme bubnuoreka [IOK
"KBanpatubsie ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuHeitHOe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PElICHUs ypaBHEHUH B
LEBIX YUCIIax
JluneitHOe ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEIICHUs YpaBHEHUN B
LEBIX YUCIIaX
JInneliHOE ypaBHEHHUE C IBYMs
60 MePEeMEHHBIMHU, €T0 TpaduK,

MPUMEpHI pellIeHUs] YpaBHECHH B
LEJIBIX YUCIIax




61

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JIMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

64

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penienust cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'padmueckas nHTepnperanys
YpaBHEHHUS C JBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

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

67

I'paduaeckas naTEpIIpETALIHS
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU 1
CHUCTEM JIMHEHWHBIX YPAaBHEHUU C
JBYMSI TIEPEMEHHBIMU

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

68

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenue TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

Pemenue TekcTOBBIX 3a7a4 ¢
MIOMOIIBIO CUCTEM YPaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOICTBa




HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 0HO# TepeMeHHOI
74 JIuHeliHbIe HEPABEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edso0.ru/7f42c692
75 JIuHeiiHbIe HEPAaBEHCTBA C OJHOM bubnuotexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOMN
IIEPEMEHHOM U UX pelICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJHOM IEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha Bubmmorexa [JOK
P 5 N https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOii
N3obpaxenue pemeHus THHEHHOTO
81 HEpaBEHCTBA U UX CUCTEM Ha Bubmmorexa LIOK
p 5 N https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPsAMOii
KonTtponsHas pabota no temam
82 "HepaBenctBa. Cucrembl
ypaBHeHUI"
bubmmoreka [JOK
83 [Tonstue KLU
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHus © MHOYKECTBO bubnunoreka [JOK

3Ha4eHUN QYHKIUH

https://m.edsoo.ru/7f433d84




85

CrniocoOb1 3a1anust pyHKIMMA

86 I'padux GpyHKIIIN
87 CBoiicTBa (hyHKIIUH, UX
otoOpakeHue Ha rpaduke
88 Utenue u nocrpoeHue rpaduxkon
byHKITII
89 [Ipumeps! rpagukoB GyHKUINH,
OTPaXKAIOIIUX PEATbHBIC TIPOIIECCHI
DYHKIUHN, OTMCHIBAIOIIUE TIPSIMYIO H
90 06YI;TIIZ MIPOTIO H;Ijlaﬂbﬂile o bubmorera [JOK
PATHYIO TporiopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'unepbona
bu6mmoreka [IOK
92 Punepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
93 Tpaduic pymun y =x https://m.edsoo.ru/7f434572
Oyaknpu Yy =X3, Yy = X3, y= VX, y =
94 |x|}'71; I:(bwzlecxoey CI_HCHZIG ’ bubmorexa HOK
TP . p . https://m.edso0.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHECHUIM
[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
95 0606ﬂ eHI/Izpe,HaHHI?I / bubmmorexa [IOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepoyHas
pabota
Hroroas koHTpoJbHAsA padoTa /
96 Bcepoccuiickas npoBepoyHast bubmorexa HOK
P POBEp https://m.edsoo.ru/7f434eb4
pabota
97 IloBTOpEHNE OCHOBHBIX MOHATUH U




METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01enue 3HaHU|

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [{OK

98 7u8 1
METONOB KypeoB UH f1accos, https://m.edsoo.ru/7f43736¢
00001IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
99 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edso0.ru/7f437510
0000111 HNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [IOK
100 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHNI
[ToBTOpEHME OCHOBHBIX OHATUN U
101 METOJIOB KypPCOB 7 1 & KJ1acCoB 1 bubmorexa LOK
P . ’ https://m.edso0.ru/7f436b88
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edso0.ru/7f437858
00001IeHre 3HAHNI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHO0ecTBO JeHCTBUTENBHBIX UHCE;
e CTBUTENILHBIE YHCIIa KaK
OECKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXY MHOKECTBOM JIEHCTBUTEIBHBIX
YKcesl 1 MHOXXECTBOM TOUEK
KOOPJIMHATHOM MPsIMOI

CpaBHEHHE NCUCTBUTENBHBIX YUCEI,
apupMeTHYECKUE IEHCTBHUSI C
IENCTBUTEIHHBIMU YUCIIAMUI

[TpubnmkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipuknnaka v oLleHKa pe3yabTaTOB
BBIUMCIIEHUI

[Ipukuaka v olieHKa pe3yJbTaToOB
BBIUMCIIEHUN

10

JInneiiHoe ypaBHeHue. Pemienue

bu6mmorex [HOK




YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiiHoe ypaBHeHue. Pemenue

1 YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM
KBagparHoe ypaBHenue. Pemienue
12 ypaBHEHUH, CBOISIIMXCS K bubnmorexa LOK
KBaTpATHEIM https://m.edsoo.ru/7f43c542
KBagparHoe ypaBHeHue. Pemenue
13 YpaBHEHUM, CBOJISAIINXCS K bubmorexa HOK
KBaIPATHENM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmmorera LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubamorexa [JOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOU CTENEeHEen
Pa3IoKEHUEM HAa MHOKUTEIN
[Tpumepsl penieHns: ypaBHEHUM
17 TpEeThel 1 YeTBEPTOU CTENEeHEeH
pa3yIoKEHUEM HAa MHOKUTEIN
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATIBHBIX bubnunoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
21 Penrenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
22 Permrenne TekCcTOBBIX 3aa4




anredpanvdeckuM METOI0M

KonTtposnsHas paboTa o teme

23 " . on
VYpaBHEHHsI C OJHOU ITIEPEMEHHOMN
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuotexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
27 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IBYMS IEPEMEHHBIMH U €€ pelIeHHe
28 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IBYMSl IEPEMEHHBIMH U €€ peleHHe
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C ABYMsSI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrteMm nB aBHCHHU,
30 OJTHO U3 KOTOPBIX nn}ziegioe, a pyroe bubmorexa IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pemenue cucreMm aB aBHCHHI,
31 OJIHO U3 KOTOPBIX J'II/I}I’-IXCIZ'IISIOG, a apyroe bubmmorexa [TOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pewienue cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOpOU CTENEHU
Pemenue cucreM AByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTEIICHU
34 I'paduueckast UHTEpIIpEeTALUS




CUCTEMBI YPaBHEHUM C IBYMS
IIEPEMEHHBIMU

Perienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Pemenue TekCcTOBBIX 33124
anreOpandeckuM crocobom
37 KonTponsHas pabora no teme
"CucreMbl ypaBHeHH"
38 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
42 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
45 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
46 KBanparHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK

pelieHue

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




KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'padmueckas nHTepnperanus
o1 HIe)piaeHCTB u CI/ICTEMpHep:BeHCTB c brbmmorexa [OK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'padmueckas nHTEepnperanys
52 HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonTponbnas paborta o teme
"Hepasencrna"
54 Ksangparnunas gynkmus, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas pynkmous, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f439842
56 KBanparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6osia, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapa6osia, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboa, KOOpAUHATHI BEPIIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHUMMETPUH 1apaldoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboa, KOOpAUHATHI BEPIIUHBEI bubnuoreka [IOK

napaboJibl, 0Cb CHMMETPUH apaldoJIbl

https://m.edsoo.ru/7f43a31e




[Tapaboiia, KOOPAMHATHI BEPITHHBI

bubmuoreka [JOK

o1 napaboJbl, 0Ch CHMMETPHUH 1apadoJIbl https://m.edso0.ru/7f43a526
62 [Tapaboma, KOOpAWHATHI BEPIIHHEI
napadoJIbl, 0Ch CHMMETPHUH 1apadoJIbl
63 I'paduxn Gynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: 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=x3, y=vx, y=[x|
66 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn Gyaxumii: y = kx, y =kx +
b, y=k/x, y=X3, y=vx, y=[X|
69 KonTtponsHas padoTa o teme bubnuoreka [IOK
"®yHKun" https://m.edsoo.ru/7f43ab84
70 IlousaTue yncmoBoit bubmuoreka [JOK
OCJIEIOBATEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
aJlaHue MOCIIeI0BATEIbHOCTH
71 ;eiyppeHTHoﬁ f’popMleoﬁ u bubmorexa HOK
(opMyoii N-ro weHa https://m.edsoo.ru/7f43ebda
79 ApudmMernueckas ¥ TeOMeTpUIECKas bubnunoreka [JOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apugpmernueckas 1 reoMeTpudecKas bubnuoreka [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-ro 4jaeHa bubnuoreka [IOK




apuMeTHUIECKO 1 TeOMETPHUECKON
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyibl N-To 4iIeHa
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43ef2c

76

@opMyItbl N-To 4IeHa
apuMETUYECKON U TEOMETPUUECKON
IIPOTPECCUM, CyMMBI ITEPBBIX N
YJIEHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMmyItbl N-To 4ieHa
apuMETHYECKON U TEOMETPUUECKOMN
MPOrpPeCCUid, CyMMBI MEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmyibl N-TO YieHa
apuMETHUECKON U TEOMETPUUECKON
[IPOrpeccuit, CyMMBbI MEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHOB
apuMETUYECKON U TEOMETPUUECKON
Mporpeccuit ToukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

80

N300paxkeHue 4ieHoB
apuMeTHyecKoil ¥ reoMeTpUUECKO
MPOrpeccuil TouKamMu Ha
KOOPAMHATHOU MIJIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHCHIINAIbHBIN
poct




82

CrnosxHbl€ POLIEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"Yyc10BEIE IOCIEI0BATEIILHOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUI. 3aIuch,
CpaBHEHUE, ICUCTBUS C
NCHUCTBUTEILHBIMH YHCITAMU,
YHUCIIOBas TIpsiMast

86

[ToBTOpEeHuE, 0600IICHNE 1
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIIECHHS, TPONIOPLUU

87

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3alysI 3HaHUH.
Oxkpyraenue, mpuoOIMKEHNE, OTICHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHUCCKUM
CII0CO00M

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHue, 06001EeHNE U
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apuPMETHUECKUM
CIIocoooM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea




[ToBTOpEHue, 0600IIeHNE U
CUCTEeMaTU3als 3HaHU.

bubmuoreka [JOK

o1 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEHUe, 0000MIICHNE U

92 CHUCTEeMaTU3alrs 3HaHHM. bubnuorexa [JOK
[IpeoOpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
[ToBTOpEenue, 0600IICHNE U

93 cUCTEMaTU3alus 3HAHUMN. bubnuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHuE, 0600IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE 1

95 cucrtemaTusanus 3HaHu. OyHkuu: bubmuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaru3anus 3HaHui. OyHKIHU: bubnuoreka [IOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

97 cucrteMartusanus 3HaHui. OyHKINU: bubnunoreka [JOK
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK




cucremaTusauus 3HaHui. OyHKUUH:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

byHKIII

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

[ToBTOpEHUe, 0600IICHNE U

99 CHUCTEMaTU3als 3HAHHM. 1 bubnuorexa [JOK
I'padmyeckoe penieHne ypaBHESHUH https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.

100 y 1
I'padmueckoe penienre ypaBHEHUH 1
WX CHCTEM

101 Hrorosas koHTpoJbHAs paboTa 1

102 O606Hv1eHHe U CUCTEMAaTH3aLMs 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BEIYUCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE W IHCBMEHHBIC  MPUEMBL,
' apudmeTHUecKue TSUCTBUS C PAIIHOHATBHBIMH YUCIIAMU
Haxomuth ~ 3HAa4YeHHWs]  YHCIOBBIX  BBIPAKCHHWH,  NPUMEHATH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUHUCICHHS 3HAUEHUHN JAPOOHBIX
BBIPKEHUH, COJepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC POOH
[lepexomuts oOT omHOW GOPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIIbHBIE YUCIIA
1.5 OKpyTJaTh yncaa
BbINoNHATE MPUKUAKY W OLEHKY pe3ysibTaTa BBIYUCICHHM, OIEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BBINOMHATH JEUCTBUS €O
CTETEHSIMH C HATypaJlbHBIMU TMOKa3aTeNsIMU
17 [IpuMeHsTh NpU3HAKU ACTUMOCTH, PA3JIOKEHHE Ha MHOXHUTEIN
' HATypaJbHbIX YHCET
PemaTtp  NpaKkTHKO-OpMEHTHUPOBAHHBIE  3a/laud,  CBs3aHHBIE C
OTHOIICHHEM BETTUYMH, MPOTMOPIIUOHATIEHOCTHIO BEITUYHH,
1.8 NPOIEHTAMH, HWHTEPIPETHPOBATh PE3yAbTaThl pEIICHUs 3a7ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BHIpaXKEHUS
21 Hcnonb3oBath anreOpanveckyr0o TEPMUHOJOTHIO W  CHMBOIHUKY,

NNPpUMCHSTH e€ B nmponecce 0OCBOCHUs y‘IC6HOFO Marcpualia




Haxomute 3HadeHuss OyKBEHHBIX BBIPOXCHHH MpH  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BoimonsaTe mpeoOpa3oBaHUs IEJIOTO BBIPAKEHUS B MHOTOUWIECH
' IPUBEIEHUEM NOJIOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK
BbINoNHATE yYMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpPMYNbI KBaJapara CYMMBlI U KBajapaTa
pa3HoCTH
OcymiecTBIATh pa3ioKeHNE MHOTOUJIEHOB HA MHOXKUTEIHU C TIOMOIIbIO
25 BBIHECEHHSI 3a CKOOKHM OOIIEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
MpUMEHEeHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JUISl PELICHUS Pa3INnYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEHW C HATypalbHBIMM IOKA3aTEJIIMHU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemates nHHEHHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
3.1 IIpaBUJIa Mepexoaa OT UCXOJHOTO YPABHEHMS K PAaBHOCHIIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YUCIO KOPHEM ypaBHEHUS
39 [IpumensaTe rpaguyecknue MeTOAbl MNPU  PELUICHUHM JIMHEMHBIX
' YPAaBHEHUU U UX CUCTEM
33 [TonGupats npuMepsl ap YUCel, ABJSAIOIIUXCSA PEIIEHUEM JTMHEHHOTro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOpAMHATHOMN IIOCKOCTH I'paMK JIMHEHHOI0 YpaBHEHHUS C
3.4 JIByMsI NI€PEMEHHBIMU; MO0JIb3YACh Ipa(UKOM, MPUBOAUTH IMPUMEPHI
pELIECHUs] ypaBHEHUS
. Pemats cuctemsl JBYX JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMH,
' B TOM 4YHUCIIE TpapUUECKH
CocraBiiaTh U pemars JUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH M0 yCIOBUIO 3a/1a4¥, MHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3ysIbTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxxaTh Ha KOOPIMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOILIUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, MHTEpBaJbl, 3alHCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




Ormeuarr B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IIO0O 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduku nuHeHbIX ¢yHkiuil. Ctpouts rpaduk GyHKIHH Y
' =[x
OnuceiBath ¢ MOMOLIBIO (PYHKIMH H3BECTHBIE 3aBUCHUMOCTU MEXKIY
4.4 BEJIMYMHAMHU: CKOpPOCTh, BpEMsI, PACCTOSIHUE, IIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxoauts 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 TNPEACTAaBIEHUS W aHAJINW3a
4.6 nHpopmaluy, U3BJIEKaTh W HUHTEPIPETHPOBaTh HHGMOpPMALMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl
pe3yJabTaTa
1 Umucna ¥ BIYUCIIEHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABIEHHA O  MHOXECTBE
11 JEWCTBUTENIbHBIX YHUCEN ISl CPAaBHEHUS, OKPYIJICHUSI M BBIUMCICHUH,
' n300paXkaTb JEWCTBUTENbHbIE 4YHMCIA TOYKAMU Ha KOOPIAMHATHOMN
PAMOM
[IpuMensaTr MoOHATHE  ApUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHble KOPHHU, MHCIOJb3yd HpH HE0O0XO0AUMOCTH
. KaJIbKYJIATOP, BBIOJHATH PE0OPa30BaHUs BBIPAKEHUN, COAEPKAILINX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOpHEH
13 Hcnonb3oBarte 3amucu  OOJNBIIMX M MajblX 4YHUCEI C IIOMOIIBIO
. JECATUYHBIX Ipo0Oeii u creneHei yucna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TOHATHE CTENEHH C LENbIM II0KA3aTEJIEM, BBINOJIHAThH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIIMX CTENEHH C LEIbIM
MI0Ka3aTeaemM
25 BbBINONHATE ~ TOXAECTBEHHbIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUI HaJ MHOTOWIEHAMHU U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUNA ISl PELICHHUS PAa3TUYHBIX

3aa4 U3 MaTCMaTUKH, CMCKHBIX IPEIAMETOB, U3 peaHLHOﬁ IMPaKTUKN

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemware sMHEMHBIE, KBaJgpaTHbIE YPAaBHEHHMs U PalMOHAIbHBIE
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C IBYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoOCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM H  CHUCTEM
ypaBHEHUH, B TOM 4YHUCJIE€ C [pPUMEHEHUEM TIpaduyecKux
Mpe/cTaBlIeHU (ycTaHaBIUBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomuts OT crnoBecHOW  (QOpMyTUPOBKH 3amadyd K €€
anredpanvyecko MO C TMOMOINBIO COCTABJIEHUS YpPAaBHEHHS WIIU
CUCTEMBl  YpPAaBHEHWH, MHTEPIPETUPOBaTh B  COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥l TIOJYyYeHHBIN pe3ybTatT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OLIEHKH,
pelath JUHEIHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpauuecKyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB

DOyHKIMU

4.1

IloHuMaTe W HCIOJB30BATh (byHKHI/IOHaJ'IBHBIe IIOHATHUA W A3BIK
(TepMI/IHBI, CHUMBOJIMYCCKHUC O603Ha‘{eHI/I${), OInpeaAcIiATb 3HAYCHHUC
(I)YHKLII/II/I [0 3HAYCHUIO aprymMeHTa, OMNPCACIIATH CBOMCTBA (I)YHKI_II/II/I

o e€ rpaduky

4.2

Crpouts rpaduku 3MeMeHTapHbIX QYHKIWN BUA:
y=k/x

k/x

, Y =X,y = X% Yy = x|, onuchIBaTh CBOWCTBA YMCIOBOW (DyHKIMHU MO €€
rpaduky




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPALUMOHAJIBHBIC WM HPPAIHOHAIBHBIC

qucia

1.2

BremonaaTe apI/I(l)MCTI/I‘-ICCKI/IC HeﬁCTBHH C palMOHaJIbHBIMU 4YHCJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBITIOJIHATH BBIYHCIICHUA C

HppaivuOHAJIbHBIMHA YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEeJbIMUA TMOKAa3aTelsIMU U KOPHEW,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'If{TB lIeI\/’ICTBI/ITeJ'II)HI)Ie YHKCiia, BRINIOJHATH NPUKUIAKY PE3YyJIbTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemats  nuHelHblE W KBaJpaTHbIE YpaBHEHMsS, YypaBHEHHS,

CBOJSILIMECS K HUM, IPOCTEUIIINE IPOOHO-pAllMOHAIbHBIE YPaBHEHHUS

2.2

Pemats cuctemMbl ABYX JUHEHHBIX YpaBHEHUHN C ABYMS NMEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHUIA, B KOTOPBIX OJTHO YpaBHEHHUE HE SBISCTCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJ'IFC6paI/I‘IeCKI/IM CII0COOOM C IIOMOIIIBIO
COCTAaBJICHUA YPAaBHCHUA WU CUCTEMbI [IBYX ypaBHeHHﬁ C JIBYMs

INEPEMCHHBIMU

2.4

HpOBOI[I/ITL HpOCTCﬁHIPIG HCCIICOOBAHUA ypaBHeHI/Iﬁ n CHUCTCM
ypaBHeHHfI, B TOM YHUCJIC C MNPUMCHCHHUEM l"pa(bI/I‘IeCKI/IX
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yCTaHaBJIMBAThb, UMECT JIM YPABHCHHUEC HUIIN

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciiu UMECT, TO CKOHLKO)

2.5

Pemate JIMHEIHBIE HEPaBCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
I/1306pa}l(aTL peuIcHruC HEPABCHCTB HaA YHCI0BOM HpHMOﬁ, 3aIllMChIBATb

peuICHUEC C IMMOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMnl JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKIIIOHAOMIUE  KBAJApaTHOC HCPABCHCTBO, I/1306pa)KaTB peIICHNC




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3aIMCbIBATh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a4a4

OyHKIMU

3.1

Pacnio3naBate  (QyHKIMHM  HM3Yy4CHHBIX  BHJOB.  IloKa3bIBaTh
CXEMAaTUYECKH PACIIOIOKEHUE Ha KOOPAMHATHOM TIIOCKOCTH rpadukoB
¢byukuui Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HauYeHUH K03(PPUIIMEHTOB, ONUCHIBATh CBOMCTBA PYHKLINN

3.2

[Ioka3piBaTh CXEMaTHYECKHM PACIIOJIOKEHHE Ha  KOOPAMHATHOM
TUIOCKOCTH TpadukoB (QyHKIWH Buma Y = YX, Y = |X| U omHCHIBaTh

CBOMCTBa QyHKIMH

3.3

Crpoutb u wu3o0paxkaTb cXeMaTH4eCKd TrpaduKku KBaJPaTUUHBIX
(GyHKIMM, ONMMCHIBAaTH CBOMCTBA KBAJpPaTUYHBIX (YHKIUH MO HUX

rpaduxam

3.4

PacrioznaBath KBagpaTW4yHYI0 (QYHKIHIO 1O (GopMmyse, HNPUBOIUTH
MpUMEpbl KBAJIPAaTUYHBIX (YHKIUM M3 peabHOM JKU3HM, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpHUecKas MPOrpeccuu

4.1

PacnioznaBath apudmMeTHyecKyr0 U reOMETPUUECKYI0 IPOrPECCUU MpU

Pa3HbIX criocodax 3aJaHus

4.2

BbInoNHATE BBIYMCIEHUSI C MCIOJIB30BaHHEM (opMyn N-ro wieHa
apumMeTHuyecKoil U reoMeTPUUECKON MPOrpeccHid, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJICA0BATCIbHOCTH TOYKAaMH Ha KOOp,HHHaTHOfI

IIIIOCKOCTH

4.4

Pemate 3aaa4yu, CBA3aHHBIC C YHMCJIOBBIMHU ITOCIACAOBATCIBHOCTAMU, B
TOM 4YHCIC 3aJadyu H3 peaanoﬁ KHN3HHU (C HCIIOJIB30BAHUEM

KaJIbKYNATOPA, IUPPOBBIX TEXHOJIOTHIT)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BRIYKUCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBbI 3alUCU
1.1 npobeit k npyroi. [loHsTHE panMOHAIBLHOTO 4YHCIA, 3aIllUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEN
1o Apudmernueckue 1eHCTBUS C pallMOHAIbHBIMU YUCIIaMU. Penienue 3anaq u3
' peaibHOM MPAKTUKHU HA YacTH, Ha IpoOHU
13 CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJeM: OIpeesieHue, MpeoOpa3oBaHHe
' BBIPaKEHUI Ha OCHOBE OMPE/IeNICHNUs, 3aITUCh OOJIBIINX YUCE
14 [IpouieHThI, 3anuch MPOLEHTOB B BHJE ApoOU U JIpoOU B BUJE MPOILIEHTOB.
' Tpu 0OCHOBHBIE 3a1a4M HA NIPOLICHTHI, PEIICHUE 33134 U3 PEAIbHOU TPaKTUKA
15 IIpumeHeHMEe NPU3HAKOB — JIENMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4HclIe HpsMas M oOpaTHas
' IPONOPLUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
21 IlepemeHHbIE, YUCIOBOE 3HAYCHUE BBIPAKEHUA C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHMOCTH MEXJIy BEJIMUYMHAMM B BuAe (HOpMyIbL.
' Beraucnenus no popmynam
o IIpeoOpa3oBaHnne  OyKBEHHBIX  BBIPAXEHMH, TOXKJIECTBEHHO  PAaBHBIC
' BBIPAKEHUS
2.4 CBolicTBa CTENEHN C HATYPAIBHBIM I10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CreneHp MHorowieHa. Cllo)kKeHHE, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 DopMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaJApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENHN
3 VYpaBHeHUS




VYpaBHeHHe, KOPEHb YpaBHEHHUS, IpaBWiIa NpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEW JIMHEHHOTO
' YpaBHEHUS, PELICHUE JIMHEMHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUH IO yCIOBHUIO 3a/aud. PelieHne TEKCTOBBIX 3aAay C
' IIOMOILBI YPaBHEHUM
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHMH crocoOOM MOJACTaHOBKH. IIpumepsl pelieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopnunats! u rpapuku. ®yHxinuu
4.1 Koopaunara Toukn Ha npsMoi
42 Hucnossle TpOMEXKYTKH. PaccTosiHue Mexay IByMs TOUKAMHU KOOPAUHATHOU
' pAMOM
43 [MpsmoyronpHas cuctema koopauHar, ocu OX m Oy. AlGcrucca U opanHATa
' TOYKU Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTteHue rpadukKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe pereHne JNIUHEWHBIX YpPaBHCHMM M CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna ¥ BBIYMCIEHUS
11 KBangpatHblif kopeHb u3 uncna. IloHsaTHe 00 uppanMoOHAIBHOM YHCIIE.
' JlecsaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUeCKUX KBaJpaTHBIX KOpPHEW W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIOBBIX BBHIPAKEHUN U BBIYMCICHUSAM. JefiCTBUTENbHbIE
qucna
1.3 Crenens ¢ 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3allich YKcia




AnreOpanyecKkue BBIPaXKCHUS

2.1 KBagparHslii TpEXUIEH, pa3JIoKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpanyeckoit Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
2.4 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHme, ¢opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHSL.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas MHTEpHIpETaNUsl YPaBHEHUN C JIBYMS TIEPEMEHHBIMH U CHCTEM
3.4 JMHENHBIX YpaBHEHHU C IBYMs mnepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 anTreOpandecKuM CIocoO0M
3.6 UwucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM MTepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUA
i1 [Honstne ¢ynkuu. OO6nacTh ONpENENeHUs UM MHOXKECTBO 3HAYCHUI
' ¢dbyaknun. CriocoObl 3a1aHus QYHKITUN
4.2 I'paduk pynkuuu. UreHue cBorcTB HyHKINH 1O €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKINNA, OTPAXKAIONINX PEeaTbHbIE MTPOLECCHI
4l OYHKIMM, OINHUCHIBAIOIIME NPSIMYI0 U OOpaTHY0 MPOMOPIUOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?% y = x?
4.6 Oynkuuu Yy = Yx, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PanmonaneHble yKcna, HWppalMOHATbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
. JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
12 JeCATUYHBIE ApoOu. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXK]y MHOKECTBOM
' JNEMUCTBUTENBHBIX YUCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEMCTBUTEIBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMY YHCIAMU
N3mepenusi, npubmwkenusi, oieHKU. Pazmepsl 00BEKTOB OKPYKAIOMIEro MUpa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyxkaromeM wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuommkenus. Oxpyriaenue uucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHEeHUs ¢ OHOM MepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHH, CBOIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHHs YpaBHEHHH TpETbel U
' YeTBEPTOU CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewrenue cucrem IByX TUHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMi, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
. BTOPOU CTENEHU
2.10 I'padmueckas nHTEpIIpEeTaLIMs CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 33124 alNreOpandecKuM CIiocoooM
212 YucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenne MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Peurenne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBA
216 I'paduueckass uHTEpHpeTalyss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPpEMECHHBIMHA




OyHKIUU

KBamparnunas ¢yukuus, e€ rpadpuk u cBoiicrBa. Ilapabona, KOOpIWHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumii y=K/x, y = X* u ux cBoicraa

3.4 I'paduku QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenne u crnocoObl 3alaHUs YUCIOBBIX MOCIIEA0BATEIILHOCTEN. 3aJaHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (popMyIior U hopmysioil N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrpPECCUH, CYMMBI MIEPBBIX N UIEHOB

43 I'eomerpuueckas mporpeccuss. Popmynsl N-r0  WIEHA T€OMETPUYECKOMN
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

44 N300paxkeHne usiaeHOB apupMETHUYECKOH U TeOMETPUYECKON mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 Cno>HbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJIMHOXECTBO,
Oolepaluy HaJ MHOXECTBAMH;, YMEHHE OIEPUPOBATh IOHATUAMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE UCIOJIb30BaTh IpapuuecKoe NMpeICTaBICHIE MHOXKECTB
JUISl OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHWH, NPU PEIICHUM 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHUSAMH: OINpPEACIICHUEe, aKCHOMa, TEOpeMa,
JI0OKa3aTelIbCTBO, YMEHHE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypallbHbIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHCIIO, MOIYJIb 4Wcia, OOBIKHOBEHHas Ipo0b M
JecsiTuuHasi JpoOb, CTaHJAPTHBIM BUJ 4YKcia, PAlMOHAIBLHOE YHUCIIO,
UpPpALlMOHATIBHOE 4YHCIIO, apudMETHYEeCKUl KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C 4YHMCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YMCIA, MPEACTABIATh 4YHCIAa Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE JellaTh MPUKHUIKY U OILIEHKY

pe3yiibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHAMH: CTENEHb C IENBIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJApaTHBI KOPEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pacuéTel MO Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-pAllMOHAIBHBIX BBIPAXKEHUH U
BBIPQ)XEHUI C KOPHAMM, pa3jIOXKEHWE MHOTOUIEHAa Ha MHOXHTENH, B
TOM YHCJIE C MHCIOJIb30BaHHEM (OPMYNl pa3HOCTH KBAJApaToB U

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCPpUPOBATH NNOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JMHEHHBbIE M KBAJpaTHbIC YpPaBHEHHS,
IpOOHO-PAMOHANBHEIE YPAaBHEHHUS C OJHOW IMEPEeMEHHOH, CHCTEMBI
JBYX JIMHEHMHBIX YPaBHEHMI, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE H JpOOHO-paliOHAIbHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE NIPU PELICHUH 3a]a4 U3 JPYIUX IPEeIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIOJb30BaTh KOOPAUHATHYIO
NPSMYI0O M KOOPJAMHATHYIO IJIOCKOCTh JUISI M300pakKeHHsI pelIeHUi

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKINA, TpaduK QYHKIUHU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMsi, YObIBaHUS, HaAuOOJbIlIee W HaUMEHbIIEEe 3HAUYCHUS
GbyHKIMH; yMEHHE OTIepUpPOBAThH HNOHATUSAMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QyHKIUS, KBagpaTuyHas (QyHKIHS,
oOpaTHas TPOMOPIIMOHAILHOCTh, TMapaboiia, Turepoosa; yMeHHue
cTpouTh rpaduku GyHKIIUN, UCTIOTB30BaTh TpadUKH 7Sl OTIpEIeTICHUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEHN, JUIsl pelIeHUs 3a7ad U3 APYrux
yu4eOHBIX TPEAMETOB U pealbHOM JKU3HU; YMEHHE BBIPAXKATh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OTIepupOBAThH MOHSTUSIMU: MOCJIEZIOBATEIHHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPecCUd;  yYMEHHE
UCIOJIb30BaTh CBOWCTBA IMOCIENIOBATEIBHOCTEH, POPMYJbl CYyMMBI U
oOlIero wjieHa IpH pElIeHUd 3a/ady, B TOM 4YHCIE 3a1ad U3 APYTrUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue pellaTh 3aJla4d pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IMPOLCHTEHI,
JOJIM M 4YaCTH, AIBHIKXCHUC, pa60Ty, HCHY TOBapOB U CTOHUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3a1a4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bl/IHaHCB.MI/I); YMEHUC COCTaBJIATH BbIPpA)KCHHU,
YpaBHCHHA, HCEpPABCHCTBA W CHUCTEMbBI II0 YCIIOBHIO  3a/a4H,
HCCICO0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHO,[[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHUAMM: GUrypa, TOUYKa, OTPE30K, MpsMasd,
7yd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJbHUKH, MPSMOYTOJIBHBIA TPEYTrONIbHHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYIr'OJIbHUKA, LIGTLIpéXYTOJ'II:HI/IK,




napajienorpaMMm, poM0O, TPSAMOYrOJbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI, KacaTeJlbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJadd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HH, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yUYCHHBIX CBOMCTB QUTYp U (pakToB

10

YMeHHne omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IMapaJUIEIbHOCTh M NEPIEHANUKYISAPHOCTh INPSIMBIX,
Yroa MeXAy MpsSMBIMH, IEpPIECHIUKYISP, HAKJIOHHAs, NPOEKIMS,
noao6ue ¢puryp, noJoOHbIE TPEYroJIbHUKHU, CHMMETPHSI OTHOCUTENIBHO
TOYKM W TPSIMOW; YMEHHE pacClO3HAaBAaTh PABEHCTBO, CUMMETPHUIO U
noao6ue ¢uryp, napamienbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJlICNeNUNe d; YMEHUE MNPUMEHITh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHHUKA,
teopeMy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenune wu3zo0Opaxkarh IUIOCKHE (QUTYppl M WX KOMOWHAIIMH,
NPOCTPAHCTBEHHBbIE (QUTYPBI OT PYKH, C TIOMOIIBIO YEePTEKHBIX
UHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICPHUPOBATH HNOHATUAMU: MIpAMOYTOJIbHaA CHUCTCMa
KOOpAUHAT; KOOPAHWHAThI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHNUEC BCKTOPA HA YHUCJIO, CKAJLIPHOC ITPOU3BCACHNC BEKTOPOB;
YMCHHE HCIOJIB30BATb BCKTOPbBI W KOOPAWHATHI I HNPCACTABIICHUSA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HU

14

YMmenue ONepUpOBaTb IMOHATUAMMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHHUA, pa3dMax YHCJIOBOI'O Ha60pa;

YMCHHC MU3BJICKATBh, HHTCPIPECTUPOBATDH )51 Hp606pa3OBLIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha Jguarpammax,
OTPAKAIOILYI0 CBOMCTBA M XAPAKTEPUCTUKHU PEAJbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HW3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), DJJIEMEHTapHO€ CcOoObITHE (PJIEMEHTapHbI HCXO0J)
CIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOJWUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITUSIMU; YMEHHE pEellaTh
3a/la4yd METOJOM OpraHW30BAHHOTO Iepedopa M C MCIOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBATb BEPOSATHOCTHU PEaTbHBIX
COOBITHM M SIBJCHUW, MOHUMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPEe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpATh MOJIXOISAIIMA H3Y4EHHBIH METOJ JISl pEeLIeHHs
3a/a4¥, IPUBOJUTH NPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HHU, PACIIO3HABATh NPOSIBJICHUE 3aKOHOB MATEMAaTUKH B
HUCKYCCTBE, OIIMCBIBATH OTAEIBHBIC BBINAIOIIUECS  PE3YNbTATHI,
IIOJIyYE€HHBIE B XOJE Pa3BUTHUA MATEMaTHKU KaK HayKW, IPUBOJIUTH
IIPUMEPBl MATEMaTUYECKUX OTKPBITHI U UX aBTOPOB B OTCYECTBEHHOU

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky enuMOoCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  ApOOM,  MHPOLEHTHl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHUYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JlelictButenbHple uYnciia. ApudMeTndeckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABWJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3yJibTaTa BBIYUCIECHUM
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa CTENEHU

2.3 MHorouseHbl

2.4 AnrebOpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYEeCKUMU KOPHSIMH HAaTypallbHON CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Hensle u apoGHO-panuoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIIHOCTH
. YpaBHEHUI

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEpaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 YucnoBsie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmyna  CIOKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknusi, cnocoObl 3amanus ¢GyHkuun. [padux  pyakumu. O6nacth
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymn ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBl (QyHKuu. HanGomnbinee W HauMmeHblliee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOoyroJasHUKU
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenne reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHoCcTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYuebnuk «Anredpa 7 kinacce» aptopsl. FO.H. Makapeiues, H.I'. Munatok u ap.
VYuebnuk «Anredpa 8 kiaccy apropbl. FO.H. Makapsiues, H.I'. Munatok u ap.
VYuebnuk «Anredpa 9 kiaccy apropbl. FO.H. Makapsiues, H.I'. Munatok u ap.
VYuebnuk «Anredpa 7 kiacc» aptopsl I'.B. Jlopodees, C.b. CyBopoBa u ap.
VYuebnuk «Anredpa 8 kiaccy aptopsl I'.B. Jlopodees, C.b. CyBoposa u np.
Yuebnuk «Anredpa 9 kiacc» asropsl I'.B. Jlopodees, C.b. CyBopoBa u np.
Junaktrndeckue Marepuaisl o anreope 7 kiacc. / FO.H. Maxkaperues, H.T'.
Muntok, JI.M. Kopotkosa.

Junaktrnaeckue Marepuaisl o anredpe 8 kimacc. / FO.H. Maxkaperaes, H.I'.
Munrok, JI.M. Kopotkosa.

Hunaktudeckue matepuaisl no aiareope 9 kiacc. / KO.H. Makaperues, H.I'.

Munrok, JI.M. Kopotkoga.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MopakoBud, A. I'. Anre6pa. 7 kmacc. Metogudeckoe nocooue s yaurtens / A.
I'. Mopakosuy, I1. B. CemenoB. —

A. T'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposna, E. JI. Mapnaxaesa.
AureGpa. 7 xiace. YueGHuUK mist 061eo6pa3oBaTenbHbIX opranusanuii; A A. T.

Mopaxkosuy, I1. B. Cemenos, JI. A. Anexcanaposa. Anredpa. 7—9 Kiacchl.



Anre6pa u Hauana matematuueckoro ananusa A. I'. Mopakosuy, I1. B. CemeHnos.
Anre6pa. 7 knace. Metoanueckoe nocobue st yunrens; A M. B. Illypkosa.
Anre6pa. 7 knacc. Konrponbheie pa6otsr; A M. B. Illypkosa. Anre6pa. 7 Kiacc.
Pabouas terpaas. BTop:Konsrun FO.M. u ap.

Anre6pa : 9 knacc : Mmetoauueckoe nocodue / E.B. byiiko,

A.T'. Mep3snsik, B.b. [lonoHckuii.

"Uznatennckuii ientp BEHTAHA-I'PA®"; AkiinonepHoe o0111ecTBO

"znarenbcTBO [IpocBenienue";

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://Ibz.ru/images/icons/pdf.gif. Equnas komaexius mudpoBbIx

o0pa3oBaTeIbHBIX PECYPCOB
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