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MNOACHUTEJIbBHASA 3AIIMCKA
AnantupoBaHHas pabodasi mporpamMma Io ajredpe COCTaBI€Ha Ha OCHOBE
CJIEIYIOIINX HOPMATUBHBIX JOKYMEHTOB U METOJUYECKUX MaTEPUaAJIOB:

1. OenepanbHblii 3akoH "OO6 obpazoBanuu B Poccuiickoit denepanun’
o1 29.12.2012 Ne 273-®3 (niocneaHsis peaakiius);
2. @denepanbHblii  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAAPT

OCHOBHOro obmiero oOpasoBanus (IIpuka3 MuHuctepcTBa MNpOCBEUICHUS
Poccuiickoit ®enepauun ot 31.05.2021 Ne 287 "O06 yrBepxkaenuu (penepaibHOro
00pa3oBaTeILHOTO CTaHIapTa OCHOBHOTO 0011Iero oopazoBanus");

3. QdenepanbHas  ajanTUpoBaHHas ~— oOpa3zoBaTelbHash  MporpaMma
OCHOBHOTO o00miero o0pa3oBaHus [JIsi OOyYarolmIMXCd C OrpaHUYEHHBIMU
BO3MOKHOCTSAMH 3710poBbst (IIpukaz MunuctepcrBa mnpocsemnieHusi Poccuiickoit
@enepaunn ot 24.11.2022 Ne 1025 "OOG yrBepxkiaeHuu QeaepanbHOM
aJanTUPOBAHHON 00pa30oBaTENIBLHOM MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHMs
JUTsl 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSMHU 3710pOBbA");

4. OcHoBHass  oOpasoBaTenbHasi TporpaMMa OCHOBHOTO  OOIIEro
obpazoBanusg MOY Tynoménckas CIL AMP;
5. ®denepanbHas pabouas mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUS

no wMaremaTuke (0a30BBIH YypoBeHb, i1 5-9 KiacCoB 00pa3oBaTelbHBIX
opranuszanuii) 2023;

6. [Ipuka3z MunuctepctBa npocpernieHus P ot 21 centsaops 2022 r. Ne
858 “O06 ytBepxkaeHun ¢eaepaabHOr0 TEpedHs YYEeOHUKOB, TOMYIICHHBIX K
UCIIOJIb30BAHUIO TPU peaM3aliid MMEIOIIUX TOCYAapCTBEHHYIO aKKpPEIUTaIUIO
o0Opa3oBaTeIbHBIX MMPOTrpaMM HayaJIbHOI'O OOIIEro, OCHOBHOT'O OOIIET0, CPEeIHETO
oOmrero o0Opa3oBaHUsI OpraHU3AIUSMHU, OCYIIECTBISIOMINMHU 00Pa30BaTENbHYIO
JESTEIBHOCTD U YCTAHOBIICHUS MPEEITHHOTO CPOKA UCIIOJIH30BAHMUS NCKIIIOUEHHBIX
y4eOHHKOB”;

1. [Ipukaz MunucrepctBa mnpocsenieHusi Poccuiickon ®enepauuiu OT
21.05.2024 Ne 347 "O BHeceHMM W3MEHEHMIl B TMpuka3 MuUHHCTEpCTBa
npocBenienuss Poccuiickoit ®@enepanun ot 21 centsadps 2022 r. Ne 858 "OO6
yTBEpKIeHUU  (enepalibHOrO0  TEpeuHs  y4eOHWUKOB,  JOMYIICHHBIX K
WCIIOJIB30BAaHUIO TPU pealu3allil UMEIOUIUX TOCYJApPCTBEHHYIO AKKPEIUTALUIO
o0pa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
obmiero o0Opa3oBaHUS OpPraHU3ANMIMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NEATENIbHOCTh, W  YCTAHOBJIEHHSI  MPENEIbHOIO0  CpPOKa  HMCIOJIb30BAaHMS
UCKIIIOYeHHBIX YyueOHuKoB" (3apeructpupoBat 21.06.2024 Ne 78626);

8. [Ipuka3 MunucrtepcTtBa npocsemieHuss Poccuiickont denepaunu OT
18.07.2024 No 499 “O6 ytBepxaeHUN (enepasbHOr0 MEePeyHs AICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTU3aInH
MMEIONIUX TOCYJApCTBEHHYIO aKKpEIUTAlHUI0 O00pa30oBaTeNbHBIX MPOrpaMm
Ha4yaJbHOTO OOINEro, OCHOBHOIO OOIIero, CpeaHero oOmero ooOpa3oBaHHS™
(3apeructpuponan 16.08.2024 Ne 79172);



B cootBerctBun ¢ ®I'OC OOO wmaremMaruka SBIsETCS 00s3aTEIbHBIM
y4eOHBIM MIPEIMETOM HAa YPOBHE OCHOBHOTrO 0011ero odpa3zoBanus. B 5-9 knaccax
MaTeMaTuKa TPAJULUOHHO U3YYaeTcsl B paMKax CIEAYIOIIUX y4eOHBIX KypCOB: B
5—6 kmaccax — kypca «Maremartuka», B 7-9 kinaccax — KypcoB «Auredpar»
(BKJIFOUAsT DJIEMEHTHI CTAaTUCTUKU M TEOpUM BeposATHocTer) u «['eomeTpus».
[IporpamMmmoif 1O MaTeMaTUKE BBOJIUTCS CaMOCTOSITENBHBIM Y4EOHBIN KypC
«BeposATHOCTh U CTAaTUCTHUKAY.

Anrebpa sBisieTCSI OJHUM U3 ONOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT U3y4eHHE IPYrUX TUCUUIUINH, KaK €CTECTBEHHO HAy4YHOrO, TaK W
IYMaHUTApHOTO LHKJIOB, €& OCBOEHHUE HEOOXOJUMO [UIsl  MPOJOKEHUS
oOpa3oBaHus M B TMOBCEJHEBHOM XU3HU. Pa3zButue y 00yyaromuxcsi Hay4YHbBIX
NpEe/ICTaBIEHUH O MPOMCXOXKICHUM M CYIIHOCTH ajreOpanyeckux aOCTpakiuu,
croco0e OTpa)keHHs MaTEMAaTUYECKOW HAyKOH SBJIIEHUN M MPOLIECCOB B MPUPOJIE U
oOLIeCTBE, POJM MAaTEeMAaTHYECKOro0 MOJEIMPOBAHUS B HAyYHOM IO3HAHUU U B
NPAKTUKE CMOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAdeCTB
MBIIIJICHUS, HEOOXOJUMBIX JJI aJanTallid B COBPEMEHHOM LIM(PPOBOM OOIIECTBE.
N3yuyenue anreOppl €CTECTBEHHBIM OOpa3oM oOOeCHedyrBaeT pPa3BUTHE YMEHUS
HA0JII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH
MBIIIJIEHUSI, CIOCOOHOCTU apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHS U
BBIBOJIbI, (popMynupoBaTh yTBepkaeHus. OcBoeHue Kypca anredpbl obecrieunBaet
pa3BUTHE JIOTUYECKOTO MBIIIICHUS 00YYaIOIIUXCs: OHU UCTOIB3YIOT JIETyKTUBHBIE
U WHIYKTUBHBIE pacCyXaeHHs, 0000IIeHre U KOHKPETU3alluio, aOCTparupoBaHue
u a”anoruto. OOydeHwe anrebpe mpenanonaraeT 3HAYUTENBHBIA 00BEM
CaMOCTOSITEIILHOM  JIESITEIbBHOCTH  O0YyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pElIeHHe 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISIETCSA peain3alieil 1eaTeaIbHOCTHOTO
IPUHITUIIA 00 yUCHHUS.

B cTtpykType mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHMMAKOT COAEPKATEIBHO-METOAUYECKHE JUHMM: «YHucna u
BBIUUCIICHUS»; «ANreOpanyecKkue BBIPOKECHUSN»; «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX COAepKaTEIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YYCHUS Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch
U B3aUMOJCHUCTBYS C JAPYTMMHM €ro JuHUsAMUA. B  Xxoxe wu3ydeHus Kypca
OOy4JaromMMCsl TIPUXOJUTCS JIOTHUECKH PAaCCYXIaTh, HUCIONH30BATH TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOPBIE OCHOBBI JIOTMKHM, IIPOHM3BIBAIOIIME BCE OCHOBHBIE pa3Jelibl
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOIIUE OBIAJACHHUIO O0yUYaIOIIUMHUCS
OCHOB YHHUBEpPCAJIIBHOTO MAaTeMaTUYECKOro fA3bIKa. Takum 0O0pa3oM, MOMKHO
yTBEpPXKIaTh, YTO COJEPKATETbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anrebpay SIBASIETCA €ro HUHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia W BBIYUCICHUS CIYXKUT OCHOBOM JIst
JATBHEHUIIIET0 U3yYeHUsT MAaTEMaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Xe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEIHEBHOM
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KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAIIMOHAIBHBIMU
U UppalMOHAIBHBIMU  4uclIaMH, (POPMUPOBAHUEM  MPEACTABICHUU O
JNEUCTBUTEIILHOM 4YHUCJIE. 3aBEpIICHHE OCBOCHUS YHUCIOBOM JUHUM OTHECEHO K
cTapliemMy 3BeHy 00IIero 00pa3oBaHusl.

Conepxanue JBYX  anreOpandyeckux JMHUH —  «AjreOpanueckue
BBIpOXKEHUS» U «YPaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaromuxcs MaTeMaTHYeCKoro ammnapara, HeOOXOAMMOro il pelleHHs 3ajad
MaTeMaTUKH, CMEKHBIX MPEIMETOB W IPAKTUKO-OPHMCHTHPOBAHHBIX 3aaad. B
OCHOBHOM IIKOJie Y4EeOHBIM MaTepuand TPYHNIUPYETCS BOKPYT PpPallMOHAIBHBIX
BbIpKeHUH. AnreOpa JEeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKU Kak s3bIKa IS
MOCTPOCHUSI MAaTeMaTUYECKUX MOJICNICH, OMHCaHUs TIPOLIECCOB U  SIBJICHUM
peanbHOro Mupa. B 3amaum oOydeHuss anredpe BXOAST TakKe JdajbHEHIIee
pa3BUTHE QITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOIUMOro, B YAaCTHOCTH, IS
OCBOCHMS Kypca HWH(POPMATUKH, W OBJAJCHUC HAaBBIKAMU JEAYKTHBHBIX
paccyxaenuit. [I[peobpa3zoBanrie CUMBOJIBHBIX ()OPM BHOCHUT CBOM crieliu(pUuecKuii
BKJIaJl B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPYECTRY.

Conepxanue  (QyHKIIMOHATBLHO-TpaUYECKOW  JIMHUM  HAIEJIeHO  Ha
NOJIYYCHHE IIKOJIbBHUKAMU 3HAHUN O (YHKIHMSIX KaK BaKHEUIIECH MaTeMaTHIeCKOM
MOJICJIH JIJISI OTIMCAHUSI W MCCJIC0OBaHUSI PAa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B
npupoae u odmectBe. M3ydueHue 3TOoro marepuana CrocOOCTBYET Pa3BUTHIO Y
0o0y4JaromuXxcs YMEHUs UCTIOJIb30BaTh Pa3IUYHbIC BEIPA3UTENBHBIC CPEICTBA S3bIKA

MaTEMaTUKU — CIIOBECHBbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIJIAJ B
dbopMupoBaHUE TIPEICTABICHUNA O PO MATEMATUKH B Pa3BUTHH IUBUIM3ALUU U
KYJbTYPBHI.

CornacHo ydeOHOMY TIaHy B 7-9 kiaccax u3ywaeTcsi Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



PEAJINZALIUSA ITPOI'PAMMBbI BOCIIUTAHUA:

Pabouass mporpamMMa BOCIHTaHUS pealn3yeTcs, B TOM UHCIE M dYepes
MCTIOJIb30BaHUE BOCIUTATEIILHOTO TIOTEHI[ANIA YPOKOB alreOpHl.

Dta paboTa OCYIIECTBIACTCS B CIEAyOIUX hopmax:

o noOyX/eHre o0ydJaromuxcs coOnoAaTh Ha YpOKe OOIIENpUHSTHIE
HOPMBI TIOBEJICHUSA, TIpaBUja OOIIEHUS CO CTapmuMu (MeJarorudecKuMu
pabOTHUKAMHM) M  CBEpCTHUKaMH (OOy4arolMMHUCS), MNPUHIUOB  y4eOHOH
TUCIHMILINHBI ¥ CAMOOPTaHU3aIIH,

o NpUBJICYCHUE BHUMAHUS OOYyYaIONIMXCA K I[EHHOCTHOMY AacCHeKTy
U3ydaeMbIX Ha YpOKaxX TMPEeJAMETOB, SIBICHUH, COOBITUH Yepe3 oOpalieHue
BHUMaHMs HA HPABCTBEHHBIC ACTIEKTHI HAYYHBIX OTKPBITUH, KOTOPBIC U3y4YalOTCs B
JTaHHBI MOMEHT Ha YPOKE;

o oOpalieHue BHHMAaHHUs Ha TPEACTABUTENCH YUEHBIX, CBSI3aHHBIX C
U3y4aeMbIMH B JAaHHBII MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPHIi OHM BHECIIU B
pa3BUTHE HamIeld CTpaHbl W MHUpA, HA JOCTOWHBIC MPUMEPHI TOJpaKaHUS HUX
’KW3HU, HA MOTHBBI UX TTOCTYIIKOB;

o UCTIOJh30BAaHUE  BOCIUTATEILHBIX  BO3MOXKHOCTEH  COJEpIKaHUS
yuyeOHOrO Tmpeamera JUisi  (POPMHUPOBAHUS y  OOYYAIOMIMXCS  POCCHUHUCKUX
TPaIUIIMOHHBIX JTYXOBHOHPABCTBEHHBIX W COIMOKYJIBTYPHBIX IIEHHOCTEH uepe3
noa00p COOTBETCTBYIOUIMX 3ajad JUIsl pEIIeHHs, MPOOJIEMHBIX CUTyaluil s
00Cy>XIeHHs B KJIacce;

o BKJIIOYEHHE B YPOK UIPOBBIX IMpPOLEAYp, KOTOpbIE IIOMOTaroT
nojJepxaTb MOTHBALMIO OOYyYarOIIMXCS K IOJYYEHUIO 3HAHUM, Hajla)XKMBAHMIO
HNO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILEHUN B Kjacce, MOMOTalT YCTaHOBJICHUIO
n00pokenaTeIbHOM aTMochephl BO BpeMs ypoKa,

o NpUMEHCHHE Ha  ypOKe  HMHTEPAaKTHBHBIX  (popMm  paboTHI,
CTUMYJTHPYIOIIHUX TIO3HABATEIbHYI0 MOTHUBAIINIO 00YYarOIINXCS;
o NPUMEHEHUE TPYIIOBOW pabOThl WM pabOTHl B Tapax, KOTOPHIC

CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHON pabOThl M B3aMMOJICHCTBHIO C
JIPYTUMHU 00 yJarOITUMHUCS;

o BBIOOP U MCIIOJIb30BAHUE HA YPOKaX METOJ0B, METOJIHK, TEXHOJOTHH,
OKa3bIBAIOIINX BOCTHTATEIbHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUHU C
BOCITUTATENILHBIM HJI€ATIOM, LIETBIO U 33a/1adaMi BOCITUTAHMUS;

o WHUIMUPOBAHUE W TOJACPKKA HCCIEIOBATEIIBCKON NIEATeTLHOCTH
IIKOJIBHUKOB B ()OpME BKIIOYEHHS B YPOK Pa3IMYHBIX HCCIIEIOBATEIHCKAX
3alaHiii ¥ 3a7a4, 4TO J1aeT BO3MOKHOCTH OOYYaroIIMMCs TPHOOPECTH HABBIKH
CaMOCTOSITETTLHOTO PEIICHHUS] TEOPETUYECKON TPOOIEeMBbl, TEHEPUPOBAHUSA W
odopMieHUST COOCTBEHHBIX THIIOTE3, YBAXKUTEIHHOTO OTHOIICHHS K YYKUM UICSIM,
MyOJUYHOTO BBICTYIUICHHS, apTyMEHTHPOBAHUS M OTCTAWBAaHUS CBOCH TOUYKH
3peHus;

o YCTAaHOBJICHUE YBAXXUTEIIBHBIX, TOBEPUTEIBHBIX OTHOIICHUN MEXIY
YYHUTETIEM U YUEHUKaMU, CO3/IaHHE Ha YPOKaX SMOITMOHAIBHO-KOM(OPTHOM CPEIbI.

5



COIEPKXAHUE OBYYEHUSA

7 KIIACC

Yucsia ¥ BbIYUCTICHUS

PanuoHajabHBIE YHCIA

Jpo6u OOBIKHOBEHHBIE W JIECSTHYHBIE, MEPEX0]] OT OJHON (QOopMBbI 3amucu
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMUA YuciIaMU. PermeHue 3aaad vM3 peajibHOM MPAKTUKW HAa 4YacTH, Ha
JpoOHu.

CreneHb C HaTypajgbHBIM TIOKa3aTelieM: OMpelesieHHe, MpeoOpa3zoBaHUe
BBIPOXKCHUN HA OCHOBE ONPECIICHUS, 3aMUCh OOJIBIIUX YUCE.

[TporieHThI, 3aNUCh MPOLIEHTOB B BUJIE APOOU U ApPOOU B BHUJE MPOIECHTOB.
Tpu oCHOBHBIE 33/1a4M HA MPOLEHTHI, PEIICHUE 3a7a4 U3 pEAIbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, pa3JI0KEHHE Ha MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W OoOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panvecKune BbIPasKeHH s

[TepemeHHbIE, UMCIOBOE 3HAUCHHUE BBIPAYKEHUS C IEpEeMEHHOM. JlomycTumbie
3Ha4YeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIUUMHAMU B BU/IC
dbopmyibl. Berancnenus no popmysam.

[IpeoGpa3zoBanne OYKBEHHBIX  BBIPAKEHHMH, TOXKJIECTBEHHO  paBHbIE
BBIp@KEHUS, TMpaBUja Npeodpa3oBaHUs CyMM U MPOU3BEJEHUMN, TpaBuia
PACKpBITUS CKOOOK Y MPUBEJEHUS MOJTOOHBIX ClIaraeMblIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. Ciio)KeHue, BBIUUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaapar pa3HocTu. PopMmyna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHus

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, TpaBHiia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCHUJIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YKCIO KOPHEW JIMHEHMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHEeHWI. (CoOCTaBlIE€HHE YpPaBHEHHH IO
YCJIOBHIO 3a7auu. PerneHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o zpaguxt. Cucrema aByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM TMOACTaHOBKHU. IIpuMmepnl pelieHHus TEKCTOBBIX 3aJad C MOMOIIbIO
CHCTEM YPABHEHUM.

Koopaunatsl ¥ rpagpuku. PyHKUuM

! 3,ZLCCL " JaJIeC KYpCUBOM 0003HaYECHBI TEMBbI, U3YYCHUC KOTOPBIX IPOBOAUTCA B
03HAaKOMUTEIbHOM I1aHe. Ilegaror caMoCTOSITEIBHO ONpCACIIICT 00BeEM H3y4acMoro
Marepuaia.



Koopaunarta Ttouku Ha npsaMon. YucnoBble mnpomexyTku. PaccrosHue
MEXIY ABYMS TOYKaMU KOOPIUHATHOU IPSIMOM.

[IpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
TOUKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenue rpaukoB peanbHbIX 3aBUCUMOCTEM.

[lonstue ¢ynkuuu. I'padpux dynkuuu. CpoiictBa ¢yHkuui. JluneitHas
¢ynkuus, e€ rpaduk. I'padpux dynkuuum y = kx + b. Ipaguueckoe peuwienue
JIUHEUHBIX YPAGHEHUU U CUCTEM TUHEUHBIX YPAGHEHULL.

8 KIIACC

Yuciaa v BbIYMCICHUS

KBagpatuelii kopeHb u3 uucna. llowamue 00 uppayuoHanbHOM Uuce.
Hecamuunvie npubaudxcenus uppayuonanvHulx yucen. CBocTBa apudMeTHUECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. /[elicmeumenbHble uucia.

Crenens ¢ 1enpIM NoKaszaTesnem u €€ cporictBa. CTaHapTHas 3alKUCh YNCIA.

AJire0panyvecKne BbIPasKeHU s

KBanpatnelii TpEX4WiieH; pa3jIOKEHUE KBAAPATHOTO TpEXUiEHa Ha
MHOHUTEIH.

AnrebGpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buema. PemieHne ypaBHEHUM, CBOASIIUXCS K JJUHEMHBIM U KBaJPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypasHeHuu ¢ 08yMs nepemMeHHbLMU U CUCTEM
JIUHEUHBIX YPABHeHUll ¢ 08yMs nepemeHnHviMu. [lpuMepbl pelIeHHs CHUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aaredpandeckuM CriocoOoM.

YuciioBele HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OHON NTEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUMN

[lonarue ¢ynkmun. OO6macTe oOINpeneaeHUus] M MHOKECTBO 3HAYCHUI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux pynkmmm. Urtenue cBoiicTB QyHkiuu mo e€ rpaduxy. [Ipumepst
rpauKoB (QYHKIUH, OTPAXKAIOUINX PEATbHBIE TPOLIECCHI.

@DYHKIMY, OIHUCHIBAIOIIME MPSIMYH0 M OOpaTHyH HNpONOPLUUOHAIbHBIE

k
3aBHCHMOCTH, UX rpadukn. Pyukmun Yy = X2, y = X3, y = x, y=s I'paghuueckoe

peuieHue YpasHeHull U Cucmem ypagHeHul.
9 KJIACC
Yuca v BHIYHCTEHUSA



JleiicTBUTEIbHBIE YHCIA

PauvonanbHble yuCna, uppayuoHaibHvlie YUCId, KOHeUHble U OecKOHeuHble
oecsimuunvle Opoou. MHodcecmeo OelicmeumeNbHbIX Yucel, OelcmeumenbHble
yucna Kak  beckoHneuHvle  OecamuuHvle Opodou. Bsaummo  oonozmaunoe
COOMBEMCMEUE MeHCOY MHONCECEOM OelCMBUMENbHBIX YUcCel U KOOPOUHAMHOLUL
NPAMOIU.

Cpasnenue OelicmeumenvHblX uucel, apugmemuyeckue Oelcmeus ¢
OelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npudIH:KeHUS], OLIEHKH

Pa3mepbl OOBEKTOB OKPYKAMOIIETO MHpPA, UIMTEILHOCTh IPOIECCOB B
OKpPYXaIoIeM MHUPE.

[Tpubnmxk€nHoe  3HAYCHUE  BEJIMYMHBI, TOYHOCTh  NPHUOJIMIKCHUS.
Oxpyraenue uncen. [Ipukuaka v orieHKa Pe3yJIbTaTOB BIYUCIICHU.

YpaBHeHUs M HEPABEHCTBA

YpaBHeHUd ¢ OJHOH NepeMEeHHOM

JluneitHOe ypaBHEHUE. PerieHne ypaBHEHUH, CBOIAIIUXCS K JIMHCHHBIM.

KBaaparHoe ypaBHeHue. PemieHre ypaBHEHHIA, CBOMSIIIUXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepul peuienuss ypagueHuti mpemsell U Yemeepmoti
cmeneneti paioxceHuem Ha MHOXCUMEIU.

Pemenue apoOHO-paliMOHAIBHBIX YPaBHEHU.

Pemenue TeKCTOBBIX 3a/1a4 alnredpaniyeckKiuM METOIOM.

CucreMbl ypaBHeHU

VYpaBHeHue ¢ AByMs MepeMEHHBIMU U ero rpaduk. Pemenue cucreMm AByX
JUHENHBIX YpaBHEHUH C ABYyMs IepeMeHHbIMU. Pellienne cucteM ByX ypaBHEHHIH,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETAIUs CUCTEMbI YPAaBHEHUI C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoooM.

HepaBencrBa

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue nMHEWHBIX HEPABEHCTB C OJHOW IMEpeMEHHOW. PemieHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MePEMEHHBIMH.

DyHKIUMN

KBagpatnunas ¢bynkums, e€ rpaduk u cpoiictBa. IlapaGona, koopauHATHI
BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUN MTApaOOIIbI.

I'paduxu byskumit: Y = kx, y = kx + b, y =x2 y =k, y = S, U UX CBOMCTBA.

YucaoBbie MOCI€10BATEIbHOCTH

OmnpenesieHue U cNOCoObI 3aJaHNUS YMCJIOBBIX MOCJI€10BATEIbHOCTEH

[ToHsiTHE YWCIOBOW MOCIIEMOBATEIHPHOCTUA. 3alaHUE TOCIIEOBATEIIBHOCTH
peKyppeHTHO# ¢hopmyIioi u GopMyIoi N-ro uaeHa.

ApudmeTnueckasi 4 reoMeTpuYecKasi MPoOrpeccun



Apudmernyeckas u reomerpuyeckas mnporpeccuu. @opmynsl N-ro wieHa
apu(pMETHUYECKON U FT€OMETPUYECKON IPOrPECCU I, CYMMBI IEPBBIX N YIEHOB.

H3zobpadicenue unenos apugmemuueckou u ceomempuyeckou npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHElHblll U IKCNOHEHYUAIbHBIL POCHI.
CnootcHvle npoyenmul.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMDbI
YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIET'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbDI

MOTHBalMsg K  OOy4eHHI0O  MaTeMaThKe ¥ IeJICHANPaBICHHON
MMO3HABATEIILHON JESTCIbHOCTH;

NOBBIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTUYECKYIO
AeSTeNbHOCTh, TPEOYIOUIYI0 MaTeMaTHUYeCKHX 3HAaHW, B TOM YHCIE YMEHHE
YUUTHCS y NPYIUX JIOJEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTyallMlOo, OBITh T'OTOBBIM
JIeCTBOBATh B OTCYTCTBHE FapaHTUH yCIiexa,

cnocobHocTh oOywatomuxcsi ¢ 3[IP k oco3HaHHI0 CBOUX JAEPUIUTOB H
NPOSIBJIEHUE CTPEMIICHUS K UX MTPEOI0TCHUIO;

CIIOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTaBUTh JOCTHKHMBIE IICITH;

yMEHHE pa3inyaTh y4eOHBIE CHUTyaIlid, B KOTOPBIX MOXXHO JIEHCTBOBATH
CaMOCTOSITEJIbHO, W CHUTYallud, TJI€ CJEIyeT BOCIOJIb30BAThCA CIPABOYHOMN
UHpOpMAIUEH UIH IPYTUMH BCTIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TICPEHOCHTH TIOJTYYCHHBIE B XOJA€ OOydYeHUS 3HAHUSA B
aKTyanbHYI CHTyaluio (TpM pEIIeHWH IKUTCHCKUX 3a1ad, TpeOyHomux
MaTeMaTUYCCKUX 3HAHM);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHMIX U TMpaBUIAX TPOBEICHUS
IPOMEXYTOYHOU U UTOTOBOM aTTECTAIINH;

OBJIaJICHWE OCHOBaMH (DPTHAHCOBOMW I'PaMOTHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

Osnaodenue YHUBEPCATbHBIMU yueoHvimu no3HasamebHbIMU
delicmeuamu:

yCTaHABIMBATh  MPUYMHHO-CIEJICTBEHHBIE CBSI3M B XOJI€
YCBOCHUSAMATEMATHYECKOTO MaTeprarna;

BBISIBJISATh NEQUIUT JTaHHBIX, HEOOXOAMMBIX [IJISi PEIICHUS IMOCTaBICHHON
3a/1auu;

C TIOMOIIIBIO YUYHUTENsl BHIOMpATh CIOCOO pelIeHus MaTeMaTH4YeCKON 3a/1ayu
(cpaBHUBATH BO3MOKHBIE BAPUAHTHI PEIICHUSA);

NPUMEHATh W TPeoOpa3oBBIBATH 3HAKM W CHUMBOJBI B XOJ€
pEIICHUsIMATEMATHIECKUX 3a/1a4;

yCTaHABJIMBATH UICKOMOE U JIAaHHOE TIPU PEIICHUH MaTeMaTHUeCKOM 3a/1a4u;

NOHUMATh ¥ WHTEPIPETUPOBATH WHPOPMAIHMIO PA3THYHBIX BUAOB U (HOpM
MPEICTaBICHNUS;

WUTIOCTPUPOBATH pelliaeMble 3a7a4u rpadIeCKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aTTOMUHATH U CHCTEMATH3UPOBATh HH(POPMAITHIO;

NOHMMATh W HWCIONBH30BATh MATEMAaTHYECKHE CPEICTBA HATJSITHOCTH
(rpaduku, npuarpaMmbl, TaOMWIBL, CXeMbl ® JAp.) JUIsl  WUIFOCTPAIWH,
WHTEPIPETAINN, apTyMEHTAIUH.

Osnadenue  yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
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oelicmeuaAmu:

OpPraHU30BBIBATh YUYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B IIPOIIECCE PEIICHUS 3a/1ady;

B3aMMOJICCTBOBATh M HAaXOAUTh OOLIME crnocoObl padoThl; padoTaTh B
rpynmne: HaxoAuTh o0O0lllee peleHue W paspeuiaTh KOH(IJIMKTBL HAa OCHOBE
COTJIACOBAaHMS TO3ULIMKM U yu€Ta UHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH,
apryMEHTHPOBAThU OTCTAaUBATh CBOE MHEHHUE;

POTHO3UPOBATH BOBHUKHOBEHUE KOH(JIMKTOB MPHU HAJTUYUHU Pa3HBIX TOUCK
3peHHsl U paspeliatb KOH(QIUKTHL HA OCHOBE yu€Ta MHTEPECOB U TMO3UIIMH BCEX
Y4aCTHUKOB;

apryMEHTHPOBATh CBOIO TO3UIMI0 W KOOPJAWHUPOBATH €€ C TMO3UIMSIMU
napTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO pelieHUs B COBMECTHOMU
NeSATeTbHOCTH;

BBITIOJIHSITh CBOIO 4YacTh palOThI, JOCTHIaTh Kau€CTBEHHOI'O pe3ysbTaTa U
KOOPJIMHUPOBAThH CBOU JEUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOTYKT.

Oe¢nadenue ynusepcanvbHolMu y4eOHbIMU PEYTAMUCHBIMU OCUCHBUAMU:

CTaBUThH II€JIU, BHIOUPATh W CO3/IaBaTh AJTOPUTMBI JIJIs PEIICHUS Y4eOHBIX
MaTeMaTHYEeCKUX TTPoOIIieM;

IJIAHUPOBATh M OCYIIECTBIIATH JCSATEIBLHOCTh, HANPaBJICHHYIO Ha pelIeHUe
3aJ1ay UCCIIeIOBATENIbCKOTO XapaKTepa;

dbopMynupoBaTh W yIepKHBaTh yueOHYIO 3ajady, COCTABJIATH IUIAH U
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYUIIECTBJISITh ~ KOHTPOJb MO 00paslly U BHOCHUTh HEOOXOIHUMBbIE
KOPPEKTHUBBI, KOHTPOJIUPOBATH MPOLIECC M PE3YJIbTAT y4yeOHOW MaTeMaTUYEeCKOUN
NEeSITEBHOCTH;

aJICKBaTHO OIICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHUS
ydeOHOMU 3a1aun, e€ OOBEKTUBHYIO TPYJAHOCTh M COOCTBEHHBIC BO3MOXXHOCTH €€
pEIIeHHS;

CIMYaTh CHOCO0 MEHCTBHUS M €ro Pe3yNbTaT ¢ 3aJaHHBIM ATAJIOHOM C IIEJIBIO
0OHapyXEHUS OTKJIOHCHUA ¥ OTJIUYUN OT 3TAJIOHA;

OpEeABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHHUU
y4eOHOM 3a1auu;

NOHUMATh IPUYMHBI, IO KOTOPBIM HE OBLT JOCTUTHYT TPEOyeMbIi pe3yabTaT
NEATEIbHOCTH, ONPEACIISTh MO3UTHUBHBIE U3BMEHEHUS U HalpaBJieHUs, TpeOyroume
JnajabHer el padoThl;

PETYIHPOBATH CITOCOO BBIPAKESHUS SMOITUH

MHNPEAMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 7 kjacce oOydarollUWCs MOJYYHUT CIEIYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:

Ymncia v BBIYUCTCHUSA

BoinonHsATh, coueTasi yCTHbIE W MHUCbMEHHBIE NMPUEMBI, apUPMETUUECKUE
JNEUCTBUS C PAIMOHAIIBHBIMU YHCIIAMHU.
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HaxoauTh 3HaueHUs YUCIOBBIX BBIPAXXEHUN, MPUMEHATH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN JIPOOHBIX BBIPAXKEHUN, COAECPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

IlepexoanTh OT OJHON (HOPMBI 3aIIUCU YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO NIECATUYHYIO Apo0b). CpaBHUBATh U YNOPSAOYUBATH
palOHATIbHBIE YUCIIA.

OKpyrIJsITh yncna.

BbINONHATE TNPUKUIKY M OLEHKY pe3yJibTaTa BbIYUCICHUN, OLEHKY
3HAYCHUN YUCIIOBBIX BBIPAKECHUU.

BbInosiHATh 1EMCTBHS CO CTENEHAMH C HATypaJbHBIMU MOKa3zaTensiMu (C
OIOPOW Ha CIPaBOYHYIO HH(OPMALIHIO).

[IpuMeHATP  NpU3HAKK ~ JEIUMOCTH,  pA3JIOKEHHE HA  MHOMKUTEIU
HATypPAJIbHBIX YUCEI.

Pemate mpocTeiimme NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C
OTHOLIEHUEM  BEJIUYHMH, MPONOPIUOHATIBHOCTPIO  BEJMYHMH, IPOLEHTAMH,
UHTEPIPETUPOBATh PE3YJbTAThl PEIIEHUS 3aJad C Y4YETOM OTrPaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMbBIX OOBHEKTOB.

AJire0panyvecKne BbIPasKeHH s

OpueHTHpOBaTbCA B TMOHATUAX M ONEpUpPOBaTH Ha ©0a30BOM ypOBHE
anreOpanyecKo TEPMHUHOJOTHEN U CHMBOJIUKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKCHUH TPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHaTeh  mpeoOpa3oBaHUS  LETOTO  BBIPAKEHMS B MHOTOWIEH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, MPUMEHATH (DOPMYIBI KBajpaTa CyMMbl U KBajJpaTa pa3HOCTH (C
OTIOPO¥i Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Ocy1liecTBasATh Pa3aoKeHWE MHOTOYWIEHOB HAa MHOMKHUTEIM C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHUTENS, TPYNIUPOBKH  CIAraeMbix,
IpUMEHEHUs: (QOopMyJ COKpAIlEHHOTO YMHOXKEHHUsS (C OMOpOHl Ha CIPaBOYHYIO
uH(bOpMAITHIO).

[TpumensaTs mpeoOpa3oBaHUsl MHOTOUJICHOB VISl PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaTEMAaTHUKHU, CMEKHBIX IPEMETOB, U3 PEaJIbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATYPAJIbHBIMU IOKA3aTEISAMM JJIsS
nmpeoOpa3oBaHus BEIPAKEHH (C OTIOPOM HA CTIPABOYHYIO HHPOPMAIIUIO).

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOW INEPEMEHHOW, NPUMEHSS IpaBuiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

Nmets mpencraBieHne o rpadUyecKUX METOJAX MPU PEIICHUU JTUHEHHBIX
YPaBHEHUW U UX CUCTEM.
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[lonOupaTe npuUMeEpbl MHap 4YHUCEN, SBISIOMIMXCA PEHIEHUEM JHMHEHHOIOo
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPIMHATHOM IUIOCKOCTH rpauK JUHEHHOrO YpaBHEHUS C
IBYMsl MEPEMEHHBIMHU, MOJB3YACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI PpELICHUS
YpaBHEHHS.

PemaTte cucteMbl OBYX JMHEMHBIX YpPaBHEHUU C ABYMsI MEPEMEHHBIMH, B
TOM uucie rpadpuyecku (C Onopor Ha aIrOPUTM yUeOHBIX AEHCTBU).

CocraBisaTh (MOCae COBMECTHOTO aHAM3a) U PEIIaTh JUHEHHOE ypaBHEHUE
WM CHCTEMY JIMHEMHBIX YPaBHEHUW IO YCIOBHIO 3aJa4d, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN PE3YIIbTAT.

Koopaunatel u rpaduxku. @yHKIHU

N300paxxath Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIKE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBaJIbl, 3allMCHIBATh YHUCJIOBBIE
POMEXKYTKHU Ha alnre0pandyeckoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPJWHATAM,
cTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouts rpaduk pyHkuuu y =y = kx +b.

OnuceiBaTh € TOMOIIBIO (PYHKIUHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMHU (110 aITOPUTMY YUEOHBIX JEUCTBHI1): CKOPOCTh, BpEMs, PACCTOSIHUE,
IIEHa, KOJIMYECTBO, CTOUMOCTh, MPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHhI.

HaxoauTe 3HaueHue GyHKIMY MO 3HAUYCHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuii coco0 Mpe/CTaBICHUsI U aHalu3a WH(OpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIHNIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K konmy oOydyenuss B 8 kiiacce oOydaromiuiicss MOMYYUT CHEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYUCICHUA

Hcnonp30BaTh HayaJabHbBIE MPEIACTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
qyCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHHUM, n300paxaTh EeHCTBUTEIbHBIC
YHCJIa TOYKAMUA Ha KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTs TOHATHE apU(METUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJb3Yys MPH HEOOXOIUMOCTHU KaJbKYJIATODP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEp)KAIINX KBaJApaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3anucy OOJIBIINX M MaJIBIX YHMCEJI C NOMOIIBIO JECITHYHBIX
npoOeii u creneHeit yucia 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMeHATP MOHATHE CTENEHH C LEJbIM I10Ka3aTelIeM, BBINOIHAThH
npeoOpa3oBaHusl BBIPAXKEHUN, COJAEPKAIIMX CTENEHU C ILEJbIM MoKazareneM (C
UCIIOJIb30BaHUEM CIIPABOYHOM MH(pOpMAIUN).

BbINOTHATE HECNOXHBIE TOXKIECTBEHHBIE MPEOOpPa30BaHUs pPAlMOHATBHBIX
BBIpa)KEHU HA OCHOBE MPABWJI ACHCTBUI HAJl MHOTOWICHAMH U alre0pandyecKuMu
JTPOOSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.
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[IpumensTs mpeoOpa3oBaHus BBIPAKECHUM JJIsI PEIICHUS] Pa3IMYHbIX 3a]1ay
13 MAaTEMAaTUKU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHUS M HEPABEHCTBA

Pemiate  nuHelHble, KBaJpaTHbIE YpaBHEHHS (C  HCIOJIb30BAHHEM
CIIpaBOYHOM HHQOpMAIMK) U pAIlMOHATBHBIE YPaBHEHHS, CBOJISIIHECS K HUM,
CHUCTEMBI ABYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

IIpoBoauTh MpocCTENIINE UCCIIENOBAHUs YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpauiecKuX MpeAcTaBieHu (ycTaHABIUBATh, UMEET
M ypaBHEHUE WJIM CHUCTEMA YPABHEHUH PEHICHUS, €CIM HMEET, TO CKOJbKO, U
npoyee) ¢ ONOPOil Ha alITOPUTM yUeOHBIX AEHCTBUM.

[lepexoanTh OT ciaoBecHOW (OPMYIMPOBKHM 3ahaud K €€ anredpanueckon
MOJEIM C TIOMOIIBI0 COCTAaBJICHHUS YPAaBHEHUS WU CHUCTEMbl YpaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yJbTar.

[IprMeHATh CBOWCTBAa YHUCIOBBIX HEPABEHCTB /i1 CPaBHEHUS, OILICHKH,
peliarh JMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHONW U MX CUCTEMBbI, /1aBaTh
rpaduyYecKyr0 WUTIOCTPAllUI0 MHOXKECTBa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUH

OnepupoBaTh Ha 0a30BOM YypOBHE (YHKIIMOHAJIbHBIE TOHATHSA W S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O0O3HAYCHUS); OINpENesaTh 3HAUeHUE (PYHKIIUH TI0
3HAYEHHUIO apryMEHTa; OMpeNessiTh CBOMCTBA PYHKIMY 1O €€ rpaduKy.

Ctpouth rpaguku 3JIeMEHTapHBIX QYHKUIUNA BUOA: Y = S, y=x,y=x3y=
VX, ONHCHIBATH CBOIiCTBA uHCIOBON (QyHKIMHM 10 e rpabuxy (mpu
HEOOXOIMMOCTH C HANPABIIAIONIEH TOMOIIIBIO).

K konmy obyuenus B 9 kijacce oOyYaromUNCS TOJYYHUT CISTYIOITHE
IIPEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YHOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boeimonuatrs apudMerndeckue AEUCTBHS C PalMOHAIBHBIMU YHUCIAMHU,
coyeTas YCTHbIE M IIMCbMEHHBIE TNPUEMBI, BBINOJHATh BBIYHCICHUS C
MPPALUOHAIBHBIMU YHUCIIAMU.

HaxonuTe 3HadeHHs CTeNEHEW C LEIbIMU IIOKa3aTesIMH MW KOPHEW,
BBIUNCIIATh 3HAYEHHS YUCIIOBBIX BBIPAXKECHUU.

OKpyrJisiTh [I€MCTBUTEIBHBIE YHCIIA, BBINOJHITh TMPUKUAKY pe3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHHs, CBOASIIMECS K
HUM, pOCTENIInEe JpOOHO-pAllMOHATIbHbBIE YPABHEHHUS.

Pemate mnpocreimme cucTeMbl JIBYX JIMHEHMHBIX YPaBHEHUH C JAByMs
IIEPEMEHHBIMM M CHUCTEMBI JIByX YpPAaBHEHUW, B KOTOPBIX OJHO YPaBHEHUE HE
SBJISIETCSL TMHEUHBIM (110 BU3YaJIbHOU omope).
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PemaTte mnpocTeiiiivie TEKCTOBBIE 3aJaud aiaredpandyeckuMm CrocoooMm ¢
IIOMOIIIBI0 COCTABJICHUS YPAaBHEHUS WM CHUCTEMBI JBYX YPaBHEHUW C JBYyMS
IIEPEMEHHBIMU.

IIpoBoauTh MpoOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUM, B
TOM YHUCJIE€ C TPUMEHEHUEM rpaduyecKux MpecTaBiIeHUi (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alUCBHIBATh PELIEHHWE C MOMOILBIO
CUMBOJIOB.

Pemlatb  cuctemMbl  JMHEHHBIX HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMHUCHIBATH PEIICHUE C TIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacnioznaBath (yHKUMM U3y4eHHBIX BHJIOB. [loka3biBaTh CXxeMaTHYECKHU
pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIMA Buaa: Y = KX, y

K
=kx + b,y =y = ax2 + bx + ¢, y=x y=1x y = |x|, B 3aBHCHMOCTH OT

3Ha4YeHUH KOA()PUIIMEHTOB, ONMKUCHIBATH CBOUCTBA (DYHKITUH.

Ctpouth U M300paXkaTh CXEMATHYECKH IpapuKU KBaJAPATUUHBIX (PYHKIIUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh KBagpaTuyHy0 QYHKIUIO 0 (HopMyie, TPUBOIAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

ApudmMeTnyeckasi 1 reoMeTpUYecKasi MPOrpeccum

PacrioznaBath apudmeTHUECKYyI0 M TEOMETPHYECKYI0 NPOrpecCUd Mpu
Pa3HBIX CIIocobax 3aaHusl.

BbIONHATE  BBIYMCIIEHHUS C  HCMOJb30BaHWEM (OpPMYJT Nn-rO YieHa
apupMETHIECKON W TeOMETPUUYECKOM IMPOTPECCH, CyMMBI NEPBBIX N HWICHOB (C
OTIOPO¥ Ha CIPaBOYHYIO HH(DOPMAIIHIO).

Pemats 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCIEAOBATEIBHOCTIMH, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).
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@®OPMBbI 1 METO/IbI KOHTPOJISI 3SHAHUI

OueHrBaHUE 3HAHUN MOXKET MPOUCXOJUTH BCErAa, B TOM YHUCIE BO BpeMs
M3YUYEHUsSI HOBOTO MaTepuajga U BBINOJHEHUS TPEHUPOBOYHBIX YIPAKHEHUH.
OCHOBHOI 11€/1bI0 KOHTPOJIS U OLIEHKW 3HAHUU SBIISIIOTCS ONPE/ICIICHHBIC KauecTBa
YCBOEHUS YYaIllUMHUCS MaTepuayia, YPOBHS OBJIQJICHUS 3HAHUSMU, YMEHUAMH U
HaBBbIKAMHU, KOTOPBIE MpenycMaTrpuBaeT ydeOHasi mporpamma. [lpu oneHuBaHuU
3HAHUW U  HEKOTOPHIX HWHTEJUICKTyaJbHBIX yMEHUW MOXKHO MPUMEHSTH
CIelUaJIbHbIE OMPOChl U KOHTPOJbHbIE paboThl. Kak mnpaBmio, s 3TOro
OTBOJUTCS 0CO0O€ BpeMsl Ha 3aHATUU (WM II€JI0€ 3aHATHE) JJIs OLICHUBAHUS
oOydJaromuxcs WM MpeAsiaraeTcsl CrhelHalbHOe TOMalllHEee 3aJaHue, KOTOpOe
MOJJIC)KUT OlleHWBaHUI0. MHOT A /1s1 OlICHMBAHUS TaBHO MPAKTUKYEMBIX YMEHUM
U HABBIKOB MO>XHO COBMEIIATh OIEHUBAHUE C BBITIOJHEHHEM «TPEHHUPOBOYHOTO)
yOpaKHEHUsT MO JAPYrol TemMe Wid Mo OTpabOTKE HHBIX YMEHHH U HABBIKOB.
Kontpons 3HanHuii gomkeH OBITh CHCTEMAaTHYECKUM, BCECTOPOHHUM U
pasHooOpa3zHpiM 1o (popmam. Cucrema OICHUBaHUS JOJDKHA OPUEHTUPOBATH
YUYCHUKOB Ha YCIIEX, CIIOCOOCTBOBATH PA3BUTUI0 UX CAMOOIICHKH, MOOMIPSITH U
CTUMYJIMPOBATh y4Ye€HHE, JaBarhb WHQGOpPMAIUIO 00 YpPOBHE BBINOJHEHUS

IPOTrpaMMBI.

DyuKyuu KOHmMpOoaA:

o KOMMYHHMKATUBHAs, PYHKITUS OOIICHUS;

o oOpaTHasi CBA3b;

o pa3BuBaromias (PyHKIUS, HalpaBieHa Ha peaju3alyio TaMsTH,
JIOTUKHW, BHUMaHUs, pPEYH;

o BOCIIUTATENIbHAS (PYHKIIUS;

o opraHuzatopckasi QyHKIIHS;

° MeToaudeckast QyHKITHS.

Cnocoowvt ocywiecmenenus KOHmMpoNa:

° YCTHBIM (MHAWBHUIYAIbHBIN, (PPOHTAIbHBINA, TPYNIOBOM, B3aUMHBIH,
3a1uTa MNpoeKTa);

o MUCHBMEHHBIN (TeCTUpOBaHUE, KOHTPOJIbHAsT paboTa, MaTeMaTHUECKH
JTUKTAHT, CAMOCTOSTENIbHAs paboTa, MpoBepoYHasi paboTa);

° SKCIIEPUMEHTAJIbHBIN;

. KOMIIBIOTEPHBIN;

o KOMOWHUPOBAHHBIA (B TOM 4YHCJIE€ AaKTUBHBIE (OPMBI YUEOHBIX
3aHATUI);

° TBOPYECKHUU.

Dopmbl ammecmayuu:

° BxoaHoM KOHTPOJIb

. Tekymmit KOHTPOJIb

. [IpoMexyTOUHBIN KOHTPOJIb

° HTOroBsiii KOHTPOIb

B kauecTBe IIpUMECPOB Memoooe ouenueanusna MOXHO Ha3zBaTh CIACAYIOIIHC:
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TECT;

AKCIPECC-OMPOC («IIETYUKa»);

pacCIIMPEHHBIN OIIPOC;

UTPOBBIE METO/IbI OLICHUBAHUSI;

KOHTPOJIbHOE YIIPaXKHEHHUE;

HaOII0ICHHE;

CaMOOLICHKa;

Oecena (oOmas TUCKyccusi, 00CYXKeHUe, MOBEICHUE UTOTOB) U .

Oyenp yacTo Kareropu MeTod U (QopMa CMENIMBAIOTCS  WJIU
ynoTpeOstoTCs Kak CMHOHUMBI. Kak MHOTOMEpHOE MOHSTHE METOJ| O0Yy4YeHUs
UMEET MHOTO CTOPOH, B COOTBETCTBHH, C Y€M METOJbl MOXXHO TpyNIUPOBAThH B
CUCTEMBI. B CBSI3U C 3THM CYIIIECTBYET MHOKECTBO Kiaccu(PpuKaIuii METO0B.

Jma mpoBeneHusl TEKyLIEH, MPOMEXYTOYHOM W WTOTOBOM aTTECTAlUU Yy
o0ydJaromuxcss C OrPAaHUYCHHBIMM  BO3MOXHOCTSIMU  37I0POBBSI  CO3AIOTCS
CIIeIUAJIbHBIC YCIIOBUS, KOTOPBIC BKIFOYAIOT:

o ocoOyro (¢opMy oOpraHuzainu aTrTecTallui (B Majol Tpymie,
UHAUBUAYAJIbHYIO) C Y4Ye€TOM OCOOBbIX 00pa3oBaTeiIbHBIX MOTPEOHOCTEH W
WHIMBUIYaJIbHBIX OCOOCHHOCTEH;

o NPUBLIYHYI0 OOCTAHOBKY B Kjacce (MPUCYTCTBHE CBOETO YUHUTEIS,
HAJIMYWE MPUBBIYHBIX IS O0YYaIOMIMXCS MHECTHUECKHX OIOp: HATJISHBIX CXEM,
111a0JI0HOB OOIIIETO X0/1a BBHITIOJIHEHUS 3aJ]aHui);

o ajanTalys MHCTPYKIMM C YYETOM OCOOBIX 00pa3oBaTeNbHBIX
noTpeOHOCTEN U MHANBUYAIBHBIX TPYIHOCTEH:
1)  ymporuieHue (bopMyITUPOBOK 1o IrpaMMaTHYECKOMY U

CEMaHTHYECKOMY O()OpMIICHHUIO;

2)  yHOpOIICHHE MHOT03BEHHEBOW MHCTPYKIIMH MOCPEACTBOM JICICHUS €€
Ha KOPOTKHUE CMBICJIOBBIE €IMHMIIBI, 3aJAIOUIUME TOATAHOCTH (ITOIIArOBOCTH)
BBITIOJTHEHUS 3a/1aHMUS;

3) B [ONOJHCHME K MHUCHbMECHHOW WHCTPYKIMH K 3aJaHHI0, TpPH
HEOOXOIMMOCTH, OHA JIOMOJIHUTEIBHO TMPOYUTHIBACTCS TIEIaroroM BCIyX B
MEJIJICHHOM TE€MIIE€ C YETKUMU CMBICIIOBBIMU aKIICHTAMH;

o pu HEOOXOAMMOCTH aJanTalys TeKCTa 3aJaHusl C yYETOM OCOOBIX
o0Opa3oBaTeIbHBIX MOTPEOHOCTEW M MHAMBUAYAIBHBIX TPYAHOCTEH OOydYarOmmuXcs
C OTPaHWYCHHBIMU BO3MOXKHOCTSMH 370pOBbs (0oJiee KPYMHBIA HIPUPT, YETKOE
OTTPaHUYEHUE OJHOTO 3aJaHusl OT JIPYroro; ympolieHne (GopMyIHPOBOK 3aTaHUS
M0 TPAMMATHYECKOMY U CEMaHTUYECKOMY O(QOPMIICHUIO U JP.);

o npu  HEOOXOJMMOCTH  mpeaocTaBieHue auddepeHITupoBaHHON
MOMOIIK:  CTUMYJUPYIONIEH,  oOpraHusyiomeid  (MpUBICYCHWE  BHHUMAHWS,
KOHIIEHTPUPOBAHWE HA BBIMOJHEHUU DPAOOTHI, HAIOMHUHAHWE O HEOOXOIUMOCTH
CaMOTIPOBEPKH), HaIpaBistomeld (MMOBTOPEHHE W Pa3bICHCHHE WHCTPYKIHMH K
3aJJaHUIO);

o yYBEJIMUCHNE BPEMEHU Ha BBITIOJHEHUE 3a/1aHUN;
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o BO3MOXXHOCTh OpraHu3aiu KopoTkoro mnepepsiBa (10-15 mun) npu
HapacTaHWM B MOBEICHUH peOCHKA MPOSIBICHUIN YTOMIICHHS], HCTOLICHUSI.

[locnencTBus MOJNy4YEHHs] HEYIOBIETBOPUTEIBHOIO pe3yjbTaTa TEKYLIEro
KOHTpPOJISl yCIIEBA€MOCTH OIPEACIAIOTCS B COOTBETCTBUM C aJalTUPOBAHHOM
oOpa3oBaTelbHOM MPOrpaMMoO, W MOryT BKIIOYAaThb B ce0s MpOBEACHUE
JOTOJTHUTENIBHON  paboThl €  y4yalluMCs, WHAMBUAYAIM3ALUI0 COJEPKAHUS
o0pa3oBaTelbHOM  JESATENIbHOCTH  y4alllerocs, UHYI0O  KOPPEKTHUPOBKY
00pa3oBaTeIbHOM E€ATEIbHOCTH B OTHOIICHUH YYalllerocs.

Kpurepun oneHkn y4yeOHOW JesiTeIbHOCTH IO MaTeMaTHKe JUIS
00y4aouuxcs ¢ OrpaHUYeHHBIMH BO3MOKHOCTSMHU 3/10POBbS.

YcTHBIN OTBET.

Ouenka «5» cTaBUTCA B CJeIYIOIIHX CAYYasIX:

o yUYalllMiiCs JaeT  pa3BEpHYTble W NpPaBUJIIBHBIE  OTBETHI  Ha
NIOCTaBJIEHHBIE BOIIPOCHI;

o NPaBWIBHO M JIOCTATOYHO OBICTPO MPOU3BOAUT apU(PMETHUECKHE
BBIYHCIICHUS;

o B Ipolecce  pemeHdus — apudMeTHYecKUX  3aJad  MPaBUIIBHO

aHaJTM3UPYeT JaHHbIE YCJIOBHS 3a/laud, CaMOCTOSATEIIBHO COCTaBIsCT TUIaH
pelieHus, MPU BBIMOJHEHUH PEIICHUS TOSCHIET CBOW JEWUCTBHS, JOCTATOYHO
oApoOHO GOPMYITHUPYET OTBET HA BOIIPOC 3a]1aUH;

° B XOJIe¢ BBIMOJHEHHS TMPAKTUYECKUX 3aJaHUN 10 H3MEPEHHUIO W
YEPUCHHUIO TPABUILHO HUCTOJB3yeT U3MEPUTEIbHBIE U YePTEKHbIE WHCTPYMEHTHI,
BBITIOJIHSIET TTPAKTUUECKUE PaOOTHI aKKypaTHO M TOYHO.

Ommemka «4» cmasumcs, eciu:

° JIONTYCKAa€T B YCTHOM OTBETE€ HE3HAUYMTEIbHbIE HETOYHOCTH B
dbopMyITHpPOBKAX M UCTIOJIb30BAHUH JICKCUKH;

° B IPOLIECCE BBIYMCICHUN JOMYCKAET OTJECIbHbIE HECYIIIECTBEHHBIC
OIMMOKHU U CaM UX UCITPABJISCT;

° B XOJI¢ pelIieHus apudMEeTHUCCKUX 3a7ad JaeT KpaTKue, MHOTaa He-
JIOCTATOYHO TOYHBIC MOSICHEHHUS TIPU ITPABUJILHOM PELICHUH 3a/1a4H;

° JIOIYCKAaeT HEKOTOPbIE HETOYHOCTH B MPOIECCE MPAKTUUECKOU Jesi-

TEIBHOCTH 10 M3MEPEHHUIO M YepueHHIo (MpU ONpEJCICHUHU OIEHKH 3a
BBITIOJTHCHUE TPAKTHYCCKUX 3aJaHUi HEO0OXOAUMO YYHTBIBATH OCOOCHHOCTH
Pa3BUTHS PyYHON MOTOPUKH yUAIIUXCS);

° CIocoO€H MCIPABHUTh JOMYIICHHBIC HETOYHOCTH TP HE3HAYUTEIIHHOM
TTOMOIIUA YUUTEIA.

Ommemka «3» cmasumcs, eciu:

o oOydJarommuiicss JomycKaer TrpyOble OMMUOKKM TIPH BBIMOJHECHUU
apuPpMETHIECKUX IEUCTBHI, OJHAKO MOKET UCITPABUTH UX C MIOMOIIBIO YUUTEIS;

o NPaBUJIBHO BBIMOJHAET PEIICHUE 3aJa4d TOJIBKO C TMOMOIIBIO
YUUTEIS.

Ommemka «2» cmasumcs, eciu:
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o oOyyJaromuiicss 3aTpyJHAETCS B OTBETax Ha OOJBIIYI0 YacTh
MOCTaBJICHHBIX BOMPOCOB, HE MOXKET MPaBUJIBHO PEIIUTh 3ajady, JieJlaeT Tpyobie
OIKUOKYU B BHIYUCIICHUSX U HE UCTIPABIISIET UX AK€ MOCIE MOMOIIHN YUUTEIIS.

YCTHBIN CYET.

Ouenka «5» - 6e3 OMMOOK;

Ouenka «4» - 1-2 omuOKwu;

Ouenka «3» - 3-4 omuoOKwU;

Ouenka «2» - 5 u 6oiiee OMIMOOK.

BouruuciauTebHbIe HABBIKH.

Ouenka «5» - 6€3 OIMMOOK;

Ouenka «4» - 1 rpy6as u 1-2 HerpyOble omuoKu;

Ouenka «3» - 2-3 rpyOble omnbku U 1-2 HerpyObie OMIMOKY;

Ouenka «2» - 4 u 6osiee rpyObIX OUTUOOK.

Pemenne 3agau.

Ouyenka «5» - TPaBWIBHO BBIOpaHBI JICHCTBUS, HET BBIYHMCIUTEIBHBIX
OIINOOK;

Ouyenka «4» - 1-2 BeIYUCIUTENBHBIC OMUOKHU, UCTIPABUII CAMOCTOSTEIIBHO;

Ouenka «3» - HEBEpHO BBHIOpaHO | nelcTBHUE M JOMYIICHBI U HCTIPABICHbI
CaMOCTOSITEIbHO BBIYUCIIUTEIILHBIC OTHOKHY;

Ouyenka «2» - HeBepHO BbIOpaHbI 2 U Oojiee JNEUCTBUN, CaAMOCTOSATEIHHO
UCIIPaBUTH €€ He MOXKeT. Eciu 3a/1aun He pellieHsbl.

KomOunnpoBanHnasi padora.

KonTtponbshas pabora mo maremaruke ajs aereid, odydarommxcsa no AOOIT
OPOBOAMTCS Ha JIBYX YpOKax. 3aJaHus [JIi KOHTPOJbHON paboThl Ha TMEPBOM
YpOKE COAEPXKUT 3aJaud U T€OMETPUYECKUN Marepuas. 3aJaHre BTOPOro ypoKa
COCTOSIT U3 IIPUMEPOB, YPAaBHEHHH, 3aJJaHUM HA CPABHECHUE.

O06BEM paboThl cocTaBiIsIeT: 2 3aJaHusl HAa TIEPBOM ypoke, 3-4 3agaHus Ha
BTOPOM ypOKE.

HerpyobiMu omuokamMu B padore CUYMTAIOTCA:
3aMeHa 3HAKOB, HE BIUSIONIAs HA JIOTUKY BHITIOJHEHUS 3a/1aHMUS;
€MHUYHOE OTCYTCTBUE HAUMEHOBAHUN;

OTCYTCTBHE ITOSCHCHUN B 3aJ1a4€, HETIOJHBIN OTBET;
HE3HAUYMTENIbHBIE PACX0XKICHUS MIPU UBMEPEHUU;

3aMeHa Mudp ¢ MOCISAYIONIUM BEPHBIM PEIICHUEM 3a/1aHMUS;
OTCYTCTBHUE MIPOBEPKU B YPABHEHUSX.

Ouenka «5» - Bce 3aJ]aHUS BBITTOJHEHBI 0€3 OIHOOK;

Ouyenka «4» - 1-3 BeUMCIUTENBHBIC OMMOKH B MpUMEpaxX M 3ajJadax WU
BBITIOJIHEHO 75% paboTh;

Ouyenka «3» - 3a7a4a pernieHa U ecThb 3-4 BBIYUCIIUTEIBHBIC ONTHOKH, WU
BbITIOJIHEHO 50% paboThi;

Ouyenka «2» - BO BCEX 3aJlaHUSIX €CTh OIIMOKMA WJIM BBIIIOJTHEHO MEHbIIIE

50%.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpakTieckue (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI

bu6mmoreka [IOK

1 Yucna v BeIYMCIEHUS. ParmoHansHbIe Yicia 25 1 0.5 https://m.eds00.ru/7£415590
bu6mmoreka [IOK

2 Anrebpandeckue BbIpaKeHHs 27 1 0.5 https://m.eds00.ru/7§415590
bu6mmoreka [IOK

3 YPaBHCHHA H HCPABCHCTBA 20 2 https://m.edso0.ru/7f415b90
bubmoreka [IOK

4 Koopaunarei u rpaduicu. dynxiun 24 1 2 https://m.eds00.ru/7f415b90
bu6moreka [IOK

> Tostopenne n 06odmenne 0 4 https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 3
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8 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTieckue (uudpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypeb
1 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuorexa [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
2 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 1 https://m.edsoo.ru/7f417af8
3 YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbie 15 bubnuotexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BelpaxkeHus. KBaapaTasiii 5 1 bubnuoreka [JOK
TPEXWICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 05 bubnuorexa [JOK
YpaBHEHUU ' https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 1 https://m. edsoo.ru/7f417af8
bu6moreka [IOK
! PymiciH. OCHOBHEIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymciyn. Tuciosbie GyHKimm d 1 1 https://m.edsoo.ru/7f417af8
9 Uucna u BerancieHusi. CTEIeHb ¢ [EIbIM 7 bubnuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 TosTopenne n 0dodmenue 6 4 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 10 2.5
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpouasnsie | [IpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
1 Yucna v BeruncieHus. J[eMCcTBUTENbHBIE YU CIIA 9 bubmmorexa HOK
: https://m.edsoo.ru/7f419d08
bu6mmoteka [IOK
2 Dynxunn 16 ! . https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJTHOH MepeMEeHHON https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 https://m.edsoo.ru/7f419d08
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 1 bubnuorexa [JOK
ypaBHEHUIA https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 YucoBele OCIEA0BATEIBHOCTH 15 1 https://m.eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 3 bu6moreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 2
IMPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOI'PAMMBI
7 KJIACC
. OBI:";‘RMOF IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM 00pa30BaTeIbHOM
O%e?'y?]bmm NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
1 Uucna v BeIUMCIEHUS
1.1 BoImonHATh, codeTas YCTHbIE W TNHCbMEHHbIE MNPUEMBI, apu(MeTHYeCKHe JIeHCTBHUS C
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palrOHaJIbHBIMU YU CJIaMU

HaxonuTh 3HaYeHHs YHMCIOBBIX BBIPAKECHUH, MPUMEHITH Pa3HOOOpPA3HBIE CIOCOOBI M MPUEMBI

1.2 BBIUMCIICHUS] 3HAUYEHUH JIPOOHBIX BBIPAKEHUH, COJEP)KAIIUX OOBIKHOBEHHBIE WM JECATUYHBIC
apoou
[lepexoauTs OT 01HOM (HOPMBI 3aMMUCH YUCET K APYTOH (MMPeoOpa3oBhIBATh NECATHYHYIO ApOOh B

1.3 OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO JECATHYHYIO
po0b)

14 CpaBHUBaTh U YIOPSJOUMBATh PAllMOHAJIbHBIE YUCIIA

1.5 Oxpyriarh yucia

16 BbINONHATE NPUKHUIKY W OLIEHKY pe3ysbTaTa BBIYUCICHUN, OLEHKY 3HAYEHHM YHCIIOBBIX
BbIpa)KeHUH. BBINONHATH NeMCTBUS CO CTENEHSIMHU C HATYpaJbHBIMH [TOKa3aTEISIMU

1.7 [IpyuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTENIH HATYypaJbHbIX YHCENT
Pemarh mnpakTUKO-OPUEHTHPOBAHHbIE 33Jayd, CBSI3aHHbIE C OTHOLIEHWEM BEIUYMH,

1.8 MIPOMOPLIMOHAIBHOCTHIO BEIMUUH, IPOLIEHTaMHU, HHTEPIPETUPOBATH PE3Y/IbTAThI PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX 00OBEKTOB

2 AnreOpandeckue BhIpaXKEHUS

21 Hcnonp3oBaTe anredpanyeckyro TEPMHHOJIOTMIO M CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepHraia

2.2 HaxonuTh 3HaueHusi OyKBEHHBIX BBIPAKEHUH IPU 33JaHHBIX 3HAUEHHSIX IEPEMEHHBIX

23 BbimonHATe npeoOpa3zoBaHMs LEJIOr0 BBIPAKEHHS B MHOTOWIEH IPHUBEICHHEM I1010OHBIX
CJIaraeMblX, paCKphITHEM CKOOOK

524 BBINONAHATE YMHOKEHUE OJJHOWICHA Ha MHOTOWIEH U MHOTOWJIEHAa Ha MHOI'OWIEH, IPUMEHSTh
(dopMyIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH
Ocy1ecTBIATh pa3iokKeHUe MHOIOWIEHOB Ha MHOXKUTENM C MOMOILBIO BBIHECEHHUS 3a CKOOKHU

2.5 o0I1ero MHOXUTENS, TIpPYHNIUPOBKUA ClIaraéMblX, IpUMEHEHHs (opMya COKpaléHHOIro
YMHOXKEHUS

26 [IpumensaTh npeobpazoBaHUs MHOTOWICHOB JUIA PELICHMA PasTUiHbIX 33124 U3 MaTeMaTHKy,
CMEKHBIX IIPEAMETOB, U3 PEATIbHON IPAKTUKHU

27 I/ICHOJ'ILBOBVaTI: CBOMCTBa CTeNeHeW C HaTypaJbHBIMM IOKa3zaTelsiIMM Ul IpeoOpa3oBaHUs
BBIpAXKEHUI

3 YpaBHEHMSI M HEPAaBEHCTBA
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Pemate sMHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOM, INPUMEHsSA IpaBWwia IEpexoJa OT

3.1 HCXOJIHOTO YpPaBHEHHSI K PaBHOCWIBHOMY emy. IIpoBepsiTh, SBJISIETCS JIM YHUCIO KOPHEM
ypaBHEHUS

3.2 [TpumeHsTh rpadgudecKre METO bl PH PEIICHUH JTMHEWHBIX YPAaBHECHUH M HX CHCTEM

33 [TonOupark mpUMEpHI Map YUCEN, SBISIONIMXCS PEHICHHEM JMHCHWHOTO YpPaBHEHHS C JBYMSI
TepeMEHHBIMU

34 CtpouTh B KOOPJUHATHOM TUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C ABYMS NEPEMEHHBIMHU;
TOJIB3YSICh TPpahKOM, TPUBOAUTH MPUMEPHI PEIICHUS] YPABHEHHS

3.5 Pemrate cuctembl ABYX JTMHEHHBIX YPAaBHEHHH C IBYMs IEPEMEHHBIMU, B TOM YHCIIE Tpaduuecku

36 CocraBiaTh U peniaTh JUHEHHOE YpaBHEHUE WU CUCTEMY JIMHEUHBIX ypaBHefII/If/'I M0 YCJIOBHIO
3a/1a4u, UHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYICHHBIA PE3yIbTaT

4 Koopaunats! u rpaduku. OyHKIIIN

41 N3obpaxaTe Ha KOOPAWHATHOUN TMPSMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOODPIWHATAM,
JIy4d, OTPE3KH, MHTEPBAJIBI, 3AITUCHIBATh YHCIOBBIC MPOMEXYTKH Ha aJIreOpandecKoM SI3bIKe

4.2 OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAUHATaM

4.3 CtpouTts rpaduku muHEHHBIX GYHKIUNA. CTpOouTh rpaduk GYHKIUN Y = |X|
OnuceiBaTh ¢ NOMOIIbIO (DYHKIIMI H3BECTHBIE 3aBHUCHUMOCTH MEXy BEIUYUHAMHU: CKOPOCTH,

4.4 BpeMsi, pacCTOSIHUE, IIeHY, KOJIHYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpeMs, 00BEM
paboThI

4.5 Haxonuth 3HaueHue GyHKIIUHU 110 3HAYEHUIO €€ apryMeHTa

46 [lonumarp rpaduueckuil crnoco® mpeicTaBleHUsT W aHanIM3a HMH(OpManuM, WU3BIEKAaTh U
WHTEPIPETUPOBATh MHGOPMAIIHIO U3 TpadUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC
HPOB;‘:L \oro IIpoBepsiemble peMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
pesyasTaTa NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa30oBaHus
1 Uucna v BBIYUCICHUS
Hcnonp30BaTh HayallbHbIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YMCEN s
11 CpaBHEHHMsI, OKPYTJICHUS U BBIUMCICHHUN, M300pakaTh NEHCTBUTENbHBIC YHCIAa TOYKaMU Ha
KOOPAMHATHOU MPSIMOI
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[TpumensTh moHATHE apU(YMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIAWTh KBAaJpaTHBIC KOPHH,

1.2 WCIOJIb3YS TMPH HEOOXOTUMOCTH KAIBKYJISATOP, BBINOJNHATH MPEOOpa3oBaHUS BBIPAKCHUH,
COJIepKalIuX KBaJIpaTHbIE KOPHU, HCIIOJIh3Yysl CBOMCTBA KOPHEH
13 Hcnob30Bath 3aMCH OOJBIINX U MAJIBIX YUCEIT C TIOMOIIBIO ACCATUYHBIX ApoOei U creneHei
yucia 10
2 AunreOpandecKre BhIpaKEeHUS
21 HpI/IMeH;[TI3 MOHATHE CTENCHH C TEJIBIM  IO0Ka3aTelieM, BBIMIOJHATE TpeoOpa3oBaHUs
BBIPOKEHUH, COZCPKAIUX CTEIICHU C IIEIBIM TTOKa3aTelIeM
29 BEITIOJIHATE TOXKJIECTBEHHBIE MPEe0Opa30BaHUs PAMMOHAIBHBIX BBIPAXKCHH Ha OCHOBE TIPABILI
JCWCTBUI HAJl MHOTOYWICHAMH U aJITeOpanvdecKiuMHU TPOOSIMU
2.3 PackiafpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIN
24 [TpumeHsaTh TIPeoOpazoBaHuUs Bmfiameﬁnﬁ JUIS pelICHHs PA3JIMYHBIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX ITPEJMETOB, M3 PeaTbHON IPAKTHKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemrate nuHelHBIE, KBa/IpaTHBIC YPABHEHNUS M PAMOHATLHBIC YPABHEHNS, CBOASIIHECS K HUM,
CHCTEMBI IBYX YPABHEHHI C JIBYMsI IEPEMEHHBIMHU
[IpoBoauThs mpocTEilIME WCCAECTOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHUM, B TOM YHCIIE C
3.2 MPUMEHEHHEM TpapUUeCKUX NpeacTaBleHU (yCTaHABIMBATh, MMEET JM YpaBHCHHE WIIU
crcTeMa YpaBHEHUI PEIICHHs, €CITH NMEET, TO CKOJIBKO, U TIpoUee)
[lepexoauTs OT cioBecHOU (POPMYIHPOBKH 3a/1aud K €€ anreOpandecKoi MOJIEIU ¢ MIOMOIIBIO
3.3 COCTaBJICHUSl YPaBHEHUS WJIM CHCTEMBl ypaBHEHUMH, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TIOJYYCHHBIH PEe3yJIbTaT
[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsi CPABHEHUS, OICHKH, pEIlaTh JIMHCHHBIC
3.4 HEpaBEHCTBA C OJIHOW TMEPEMEHHOW M WX CHUCTEMBbI, JaBaTh TIpadUYeCKy HIUTIOCTPAIIUIO
MHOJKECTBA PEIICHHUI HEPABEHCTBA, CHCTEMbl HCPABCHCTB
4 OyHKIMU
[TonuMaTh ¥ HCIOJIb30BaTh (DYHKIMOHAJBHBIC TIOHSATHS H SI3bIK (TEPMHUHBI, CUMBOJIHYECKHEC
4.1 0o003HaYeHHsI), OMNpeAeNsaTh 3HaueHWe QYHKIMH 10 3HAYEHUIO apryMeHTa, OIpeaeisaTh
cBOMcTBa QYHKIMH 110 €€ rpaduKy
492 Crtpouts rpaduku dMeMeHTapHBIX PYHKINN BUA:

y=k/x , y =x?, y = X% y = [X|, OmUChIBaTh CBONCTBA YMCIOBOH (DYHKIMHU TIO e€ TpaduKy
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9 KUIIACC

Hponlecl‘;ﬂemr IIpoBepsiemble mpeAMeTHBbIE pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOI
0 pesyJibTaTa NporpaMMbl OCHOBHOI0 0011Iero 00pa3oBaHus

1 Yucna v BIYMCICHUS

1.1 CpaBHUBATh U YIOPSAI0UMBATh PallMOHAJIbHBIE U UPPALlMOHAJIbHBIE YUCIIA

12 BemonssTh apnquemquKHe JEHCTBUS C palMOHAJBHBIMM YHUCIIAMHU, COYyeTas YCTHbIE U
MUCHMEHHBIE TPUEMBI, BHITIOIHATH BEIYMCIICHUS C UPPAIMOHATHLHBIMH YHCIAMH

13 Haxomuts 3HaueHus vCTeneHeﬁ C IENbIMH TOKa3aTeNsIMH M KOPHEH, BBIYHACIATH 3HAYCHUS
YHCIIOBBIX BBIPAKCHUH

14 OKpyrasTh neﬁcmmgnbﬂme YKcIia, BBIMOJHATh MPUKHUIKY PE3YJIbTaTa BBHIYMCICHUH, OIEHKY
YHCIIOBBIX BBIPAKCHUH

2 YpaBHEHUs 1 HEPABCHCTBA

21 Pemats nuHeiiHble M KBaJpaTHbIE ypaBHEHUS, YpaBHEHHS, CBOJIIMECS K HUM, MPOCTEUIINE
JIpOOHO-pallMOHAIbHBIE YPaBHEHUS

29 Pemars CHCTEMbI 1BYX JUHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMH M CHCTEMbl ABYX
ypaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE HE SBJIAETCS JIMHEHHBIM

23 Pemath TekcToBbIe 3a7auu anre6pqueCKHM CIOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHHUS
WJIM CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMU
[IpoBoauTh mpocTeiiline HccaeAOBaHUsS YpaBHEHUN U CHCTEM YpPaBHEHUH, B TOM YHUCIE C

24 MIPUMEHEHHEM IrpaQHuecKux MpeACTaBIeHUN (HallpuMep, yCTaHABIUBATh, UMEET JIM YpaBHEHUE
WM CHUCTEMa YpaBHEHHI pElIeHHUs, €CIIU UMEET, TO CKOJIBKO)

o5 Pematp nnHveﬁHLIe HEpABEHCTBA, KBA/[PATHBIC HEPABEHCTBA, n300paxaTh peleHue HepaBeHCTB
Ha YHMCIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C MOMOIIHI0 CUMBOJIOB
Pemath cucrteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIONINE KBAJpaTHOE

2.6 HEpaBEHCTBO, N300paXkaTh peIIeHUEe CUCTEMbl HEPAaBEHCTB Ha YMCIOBON MPSMOM, 3alUCHIBATh
pELIEHNE ¢ TOMOIIBIO CHMBOJIOB

2.7 Vcnonp30BaTh HEpaBEHCTBA NP PEIICHUH pa3IMYHbIX 33a4

3 OyHKIMH
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Pacnio3naBare (hyHKUIMH W3y4eHHBIX BHUJOB. [IOKa3bIBaTh CXEMATHYECKH PACIOIOKEHUE Ha
3.1 KOOPIMHATHOM IJIOCKOCTH rpadukoB (yHkimii Buga: y=kx, y=kx+b, y=k/x, y=ax>+bx+c, B
3aBUCHUMOCTH OT 3Ha4eHHH K03()(HULIMEHTOB, ONMCHIBATh CBOMCTBA DYHKIUI
32 [loka3bIBaTh CXEMaTHYECKH PACIOJIOKEHNE HAa KOOPAMHATHOM IIIOCKOCTU IpaduKoB QyHKUUN
BHJA Yy = VX, Y = |X| ¥ OIIMCHIBATh CBOMCTBA (DYHKITUI
33 Crpouth W wu300pakaTh CXEMAaTHUECKH TpauKH KBaJAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOMCTBA KBaJpaTUYHbIX (PYHKIMHI 1O UX rpadukam
34 Pacrnio3naBare KkBajpaTu4Hyr0 (YHKOHIO TIO (GOpMYyNe, MPUBOIUTH MPUMEPHI KBAaApATHIHBIX
(GyHKIMI U3 peaTbHON KU3HU, PU3UKH, TEOMETPUN
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
41 PacnioznaBath apudmMeTrnyeckyro UM TeOMETPUYECKYI0 MPOrpeccHuu IMpH pasHBIX crnocodax
3a/laHus
42 BemonssTh BHIYHCICHHS € HCHONL30BAHHEM dbopMyn N-ro uieHa apuPMETHYECKON H
Te€OMETPUIECKOH MPOTpECCrid, CYMMBI TIEPBBIX N YWICHOB
4.3 N3o06paxaTh WieHbl MOCIEA0BATEIHPHOCTH TOYKAMHU Ha KOOPIMHATHOM TJIOCKOCTH
44 Pemare 3agaum, CBsI3aHHbBIE C YHMCIOBBIMH IOCIEIOBATEIbHOCTSMM, B TOM YHCIE 33Ja4M W3
peanbHOM XKU3HU (C UCTIOIB30BAHUEM KAIBKYJIATOPA, ITM(POBBIX TEXHOJIOTHUI)
MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BEIYMCICHUS
11 JpoOu OOBIKHOBEHHbIE M JECATHYHBIE, MEpPexXo]l OT OJHOW (OopMBl 3amucu ApoOel K Apyroi.
[ToHsiTHE palMOHAIBHOTO YMCJIa, 3aIIUCh, CPABHEHHE, YIOPAI0YMBAHNE PALIMOHAIBHBIX YUCEI
19 Apudpmernueckue IeHCTBUS C palMOHAIBHBIMU YuciIaMu. PemieHue 3agau U3 peaabHON MpPaKTUKU
Ha YacTH, Ha JpoOu
13 CreneHb C HaTypajJbHBIM IIOKa3aTelleM: ONpejeieHue, NMpeodpa3oBaHUEe BBIPAKEHUH Ha OCHOBE
OIIpeJieNIeHus], 3aUCh OOJIBIIMX YUCEI
14 IIporneHTsl, 3anuch NPOLIEHTOB B BHJIE z[vpo61/1 U ApoOH B BHUJIE POLIEHTOB. TPy OCHOBHBIE 33/1a41 Ha
MIPOLICHTBI, pEeLICHHE 331a4 U3 peabHON MPaKTUKU
1.5 [IpuMeHeHre MPU3HAKOB JICTMMOCTH, Pa3I0kKEHUE Ha MHOKHUTEIHN HAaTYpaIbHbIX YHCEIl
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1.6

PeanibHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi K 00paTHasi IPOIOPUUOHATIBHOCTH

2 AnreOpandecKkue BBIPaKCHUS
21 [lepemenHble, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MNepeMeHHOW. [lomycThmble 3Ha4YeHUA
epeMEHHBIX
2.2 [IpencraBieHre 3aBUCUMOCTH MEXK]Ty BETUYHMHAMH B BHJIE (OpMYJIbl. BeraucneHus no gopmynam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH, TOKICCTBEHHO PABHBIC BHIPAKEHUS
24 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
25 Opmnounensl W MHOrowieHbl. CreneHb MHOTOWIeHa. CJOXKEHWE, BBIYMTAHHE, YMHOXKEHHE
MHOTOYJICHOB
26 @opMyITBl COKPAIIEHHOTO YMHOXKEHHSI: KBAIpaT CyMMBI U KBajpaT pasHocTH. PopMmyna pasHOCTH
KBaJ[paToB. PaznoxeHrne MHOTOWICHOB HA MHOKHUTEIH
3 YpaBHeHUS
31 VpaBHeHHVe, KOpPEHb ypaBHEHHWs, TMpaBWia TNpeoOpa3oBaHUs YpPaBHEHHS, PaBHOCHILHOCTH
ypaBHEHHHA
39 JII/IHefIHoe YPaBHEHHE C OJHOM MEPEMEHHOW, YMUCIIO KOPHEW JIMHEHHOTO YypaBHEHUS, PEIICHUE
JUHENHBIX YpaBHEHUN
3.3 CocraBieHne ypaBHEHUH 110 YCJIOBUIO 3a7jauu. PellleHre TEKCTOBBIX 3a7a4 C MOMOIIbIO YpaBHEHUH
3.4 JluneiiHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €r0 Tpadux
35 CucteMa ABYyX JMHEHHBIX YPaBHEHHMH C JBYMS NEPEMEHHbIMHU. PellleHHe CHUCTeM ypaBHEHHM
croco6oM noJiIcTaHOBKH. [Ipumepsl perieHus: TEKCTOBBIX 33/1a4 ¢ OMOIIIbIO CUCTEM YpaBHEHUI
4 Koopaunate! u rpaduku. OyHKIIIN
4.1 KoopaunaTa Touku Ha npsMoit
4.2 UucnoBble MPOMEXKYTKU. PaccTosiHre MexX Ty IBYMsI TOUKAMU KOOPJIMHATHON TPSIMO
43 [IpsmoyronpHas cucrema koopauHat, ocu Ox u Oy. AGciucca u opAMHATa TOYKK HAa KOOPAWHATHOM
TJI0CKOCTH
4.4 [Ipumepsl rpadukoB, 3a1aHHbIX hopMynamu. UTeHne rpaiKOB peabHbIX 3aBUCUMOCTEN
4.5 Ionsitue pynkuu. I'padux ¢pynxmuu. CoiicTBa GyHKINH
4.6 JIuneiinas Qynkuus, e€ rpaduk. I'padux pyHKIMM y = [X|
4.7 I'paduueckoe penieHre JMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUN
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8 KUIIACC

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA
1 Yucna v BIYKCICHUS
11 KBanparuslii kopenb u3 uncia. [lonsatue 06 uppauroHanbHOM yucie. JlecsTuuHble NPUOIMKEHUS
HPPAMOHAJIBHBIX YHCENT
12 CBoiicTBa apu(pMETHUECKUX KBAIPATHBIX KOPHEW U WX MPUMEHEHHE K MPEoOpPa30BAHHUIO YUCIOBBIX
BBIPAKCHUIN W BBIYUCICHUSIM. JIeCTBUTEIBHBIE YUCIIA
1.3 CreneHs C 1eJIbIM TIOKa3areneM U e€ cBoicTBa. CTaHmapTHas 3alKCh YHCIIa
2 AnreOpandecKre BRIpaXKeHHS
2.1 KBanpatsblil Tpé€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpaundeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi Apoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JAeJIEHUE anreOpanyeckux JIpooeit
2.4 PannonanpHbIe BeIpaK€HUS U UX TpeoOpa3oBaHue
3 YpaBHEHUs 1 HEPABCHCTBA
3.1 KBanpatHoe ypaBHeHHe, GopMylia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEHHBIM U KBAJIPaTHBIM
3.3 [IpocTeitmme npoOHO-paOHATEHBIC YPABHEHUS
I'padmyeckas unTepnperanusi ypaBHEHHUH ¢ IBYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHUI
3.4 C JIByMs mepeMeHHbIMHU. [lpuMepnl peleHuss CHUCTEM HETUHEHHBIX YypaBHEHUH C JBYMs
MIePEeMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
3.6 UncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITepeMeHHOI
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJJHOM IEPEMEHHOM
3.10 | Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOM MEePEeMEHHOI
4 OyHKIMH
41 [Moustne dynkuuu. O6IacTh OMpeaeNeHnss U MHOXKECTBO 3HaueHUU QyHKuuu. CrnocoObl 3agaHus

byHKIHI
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4.2 I'paduk Gpynkmn. Yrenue cBoicTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIOMIUX PEATbHbIC TPOIECCHI

4.4 ODyHKIMH, OTIMCHIBAOIIUE MPSIMYIO H 00paTHYIO MPOTIOPIHOHATBHBIE 3aBUCUMOCTH, X TpaduKu

4.5 OyHKuMU y =x2, y = X3

4.6 Oyakmmu Y = [1X, Y = |x]|

4.7 ['paduueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUH

9 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS

11 ParmonanpHbIe unciia, MpparMOHALHBIC YHCIa, KOHEYHBIE 1 OECKOHEUHBIC IECATHYHBIC IPOOH
MHOXeCTBO JICHCTBUTEIIBHBIX YHCEN, JCHCTBUTEIbHBIC 4YHCIa KaK OECKOHEYHBIE JIECATHIHBIC

1.2 npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEUCTBUTEIBHBIX YHCEN H
KOOpJMHATHOM npsiMoii. CpaBHEHHE NEMUCTBUTEIBHBIX YUCEN

1.3 ApubmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMU YHCIAMA
W3mepenus, npuOmmkeHus, oueHKUA. Pa3mepbl OOBEKTOB OKPYXAlOIMIET0 MHpPA, AJIUTEIBHOCTD

14 MPOIIECCOB B OKpyXarorieM Mmupe. [IpubmmkéHHOe 3HAYCHUE BEIMYUHBI, TOYHOCTh TTPUOIMKEHUS.
Oxkpyrnenue yucen. [Ipukuaka v olieHKa pe3yJbTaTOB BBIYUCICHUIN

2 YpaBHEeHHs 1 HEpaBEHCTBA

2.1 YpaBHEHHUsI C OJTHOM MEPEeMEHHON

2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM

2.3 KBanpatnoe ypaBHenue. Penienue ypaBHeHHi, CBOASIINXCS K KBaPaTHBIM

524 buxBanpatHoe ypaBHeHue. I[IpuMmepbl pelieHuss ypaBHEHUN TpeTbeld U UETBEPTOM cremneHei
pa3IoKEHUEM Ha MHOYKHUTEIH

2.5 Pemenne npoOGHO-palioHaIbHBIX YPABHEHUN

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemenue cucreM ABYX TUHEHHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU

2.9 Pemenue cucreM ABYX ypaBHEHHI, OJTHO U3 KOTOPBIX JTUHEIHOE, a IPYroe — BTOPOH CTETIeHH
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2.10 | I'paduyeckas nHTEpIpETAIMSI CUCTEMbI YPaBHEHHH C IBYMs [TIEPEMEHHBIMHU

2.11 | PemeHue TEKCTOBBIX 3aJla4 aIreOpandecKuM crocoooM

2.12 | YucnoBble HEPABEHCTBA M UX CBOMCTBA

2.13 | Pemenue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

2.14 | Pemenue cucTeM JJMHEHHBIX HEPABEHCTB C OJTHOW MIEPEMEHHOM

2.15 | KBagpaTHble HEpaBEHCTBA

2.16 | I'paduyeckas nHTEpIpeTAIMs HEPABEHCTB M CUCTEM HEPABEHCTB C IByMs NIEPEMEHHBIMH

3 OyHKIUN

KBanparuunas ¢pynkuus, e€ rpaduk u coiicta. [lapabosa, kooparHaThHl BEpIIMHBI MapaboJbl, OCh

3.1
CUMMETPUHU 11apaloJIb

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

3.3 I'paduku Gpynxuumit y=Kk/Xx, y = X® u ux cBoicTBa

3.4 I'paduku QyHkuuit , U UX cBOMCTBA

4 YucaoBble MOCIEI0BATENLHOCTH

Omnpenenenne u CocOObI 3aJaHUsT YUCIIOBBIX TIOCIIEIOBATEILHOCTEHN. 3a/laHNe MTOCIEA0BATEIbHOCTH

4.1 . . o
peKyppeHTHOU popmysoit u hopmymnoi N-ro dieHa
492 Apubmernueckas mporpeccusi. @opMynbl N-ro 4jieHa apudMETHYECKOW MPOTPECCHU, CYMMBI
TIEPBHIX N YWICHOB
43 I'eomeTrpuueckas nporpeccus. Popmysbl N-TO YjieHa T€OMETPUUECKON MTPOTPECCHH, CYyMMBI TTEPBBIX
' N 4JIeHOB
44 N3obOpaxenne WieHOB apu(PMETHUYECKOM M TEeOMETPUYECKOM TMPOTpeccuid TOYKaMu Ha
' KOOPJIMHATHOM MIIOCKOCTH. JINHEHHBINA U SKCIOHEHIIMAJIBHBIN pOCT
45 CnoxHbl€ IPOLICHTHI

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOIT'PAMMbI OCHOBHOI'O OBHIET'O OGPA3OBAHUSA

Kon
nposepsieMor
0 TpeOOBaHMS

IIpoBepsiemble TPeOOBAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 001ero odopazosanust Ha ocHoBe @PI'OC

1 YMmenue OIICpUPOBATH INOHATHUSAMU MHOXXCCTBO, IIOAMHO>KECTBO, oncpanuun Hazg




MHO>KECTBAMHU; YMEHHE OIEpUpPOBATh MOHATUAMHU: Tpad, CBSA3HBIA rpad, AepeBO, LHUKI,
NPUMEHATh MX TMPH PEIICHHH 3a/a4; yMEHHE HCIOJIb30BaTh IpaUuecKkoe MpeaCTaBICHUE
MHOJKECTB JIJISl OTIMCAHUS PEANbHBIX MPOIECCOB U SBICHHUN, P PEIICHUH 33734 U3 IPYTUX
y4eOHBIX TPEIMETOB

YMeHue omnepupoBaTh TOHSATHSMU: OIPEACIICHUE, AaKCMOMa, TEeOpeMa, J0Ka3aTelbCTBO;
YMEHUE pAacro3HaBaThb HMCTUHHBICE W JIOXKHBIE BBICKA3bIBAHUS, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3BIBAHUIM

YMeHue onepupoBaTh MNOHITHUSAMH: HATypAJIbHOE YHCIO, MPOCTOE W COCTABHOE YHCIIO,
JIETUMOCTh HATYPAJIbHBIX YHCEJ, MPU3HAKU [JIETUMOCTH, LEJI0€ YHUCI0, MOAYJIb YHCIa,
O0OBIKHOBEHHAs! APOOb U JeCATUYHAs ApOOb, CTAHAAPTHBINA BHJ YMCJIA, PAllMOHAIBHOE YUCIIO,
HWppaIMOHAIbHOE YHUCJIO0, apu(PMEeTHUecKHil KBaJpaTHBI KOpPEHb; YMEHHUE BBITOJIHATh
JEUCTBUSA C YHCIAMHU, CPABHUBATh M YHOPSAOYMBATH YHCJA, MPEACTABIATH 4YUCIA Ha
KOOPJIMHATHOM MPSIMOM, OKPYIJISATh YMCIIA; YMEHUE JIeJaTh MPUKUJIKY U OLEHKY pe3yibTara
BBEIYHCIIEHUH

YMeHne omnepupoBaTh MOHATUSMH: CTETNEHh C IETBIM IOKa3aTeiaeM, apuPMETHISCKUn
KBaJIpaTHBI KOPEHb, MHOTOUJIEH, anredpandeckas Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTerneHu OoJbllle €OUHUIIBI; YMEHHE BBINOJHATH pacu€rel Mo ¢opmysam,
peoOpa3oBaHusl LENbIX, APOOHO-pAllMOHATIBHBIX BBIPAKEHUNM W BBIPAXKEHHH C KOPHSIMH,
pa3ioKeHue MHOTOWJIEHA Ha MHOXKUTENH, B TOM YHCIIE€ C UCIOJIb30BaHUEM (OPMYI Pa3HOCTH
KBaJIpaTOB U KBaJipaTa CyMMbl U Pa3HOCTH

VYmenune ONICpHUPOBATH IMOHATHUAMU. YHCIOBOEC PaBCHCTBO, YPAaBHCHHUE C O,I[HOP'I HepeMCHHOﬁ,
YHUCIOBOE€ HEPAaBCHCTBO, HEPAaBCHCTBO C nepeMeHHoﬁ; YMCHUEC PCIIATH JIMHEHHEBIE |
KBaJApaTHbIC YpaBHCHMUA, I[pO6HO'paI_II/IOHaJ'IBHBIe YpaBHCHHA C OHHOI;'I HCpCMCHHOfI, CHUCTEMBI
JABYX JIMHEHHBIX ypaBHCHHfI, JIMHEHHBIE HCpaBCHCTBA U UX CUCTEMBI, KBaJApPaTHBIC U ,Z[p06HO'
PpalrOHAJIbHBIC HCPABCHCTBA C O,I[HOI71 HepeMeHHOﬁ, B TOM 4YHCJIC IIpHU PCIICHUU 3aJa4d H3
APYTrux npeaAMEeTOB U NPAKTUYCCKUX 3adav; YMCHUC HCIIOJIb30BATh KOOPAWHATHYIO MIPAMYIO U
KOOPAWHATHYIO IINIOCKOCTb JJIS I/I306pa)KeHI/I$I peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTCM

YMeHue onepupoBaTh NOHATUAMU: QYHKLUSA, TpapuK QYHKUIUHU, HYIU (QYHKIHUU, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHus, yObIBaHMs, HauOoJplliee U HauMEHbIIee
3Ha4eHUs (YHKIUHM; YMEHUE ONEepUpoBaTh MNOHATHUAMH: HpsMas MPONOPIUOHAIBHOCTS,
TUHeWHas (yHKUUS, KBajpaTHuHass (QyHKUUs, oOpaTHas MPONOPLUOHAIBHOCTb, Mapadoa,
runep0osia; yMeHue CTpouTh rpaduku (yHKIUIM, UCHOIB30BaTh TpaUKU Ui ONpeaeseHHs
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEMH, JJIsl pelIeHus 331a4 U3 JIPYTuX y4yeOHbIX NpPeAMETOB U
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peanbHOM )KU3HU; YMEHHE BbIpaXaTh ()OPMYJIaMU 3aBUCUMOCTH MEX/1y BETHUYMHAMHU

YMenue ONCpUPOBATH MOHATHAMU: MMOCJIICAOBATCIIBHOCTD, apH(bMeTquCKaSI U IrcOMCTPUYICCKAs
MPOrPECCHHU; YMEHHE HCIIOJIB30BATh CBOWCTBA MOCIEAOBATEIBHOCTEH, (OPMYJIBI CYMMBI U
o0IIero 4ieHa NMpH PEIICHUM 3a/ad, B TOM YHCIC 33/1a4 U3 JPYTHX y4eOHBIX MPEIMETOB H
peanbHOM KU3HU

YMeHue pemaTh 3ajaud pa3HbIX TUIIOB (B TOM YHUCIIE€ Ha MIPOLIEHTHL, 1OJIM U YacTH, IBUKECHHE,
paboTy, 1LleHy TOBapoB M CTOMMOCTb IOKYNOK M YCIyr, HAaJOTH, 3aJadyd U3 00JacTu
yOpaBiIeHUs JUYHBIMH W CEMEHHBIMM (UHAHCAMHU); YMEHHME COCTaBIIATH BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATH ITOJIYYEHHOE PEIICHHE
U OLIEHMBATh MIPABAONOI00HOCTH NMOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATHAMH: (PUTrypa, TOUKa, OTPE30K, MpsiMas, JIyd, JIOMaHas, yrod,
MHOTOYT'OJIbHUK, TPEYroJIbHUK, PaBHOOEIPEHHBII W PaBHOCTOPOHHUM TpPEyroJbHHKH,
MPSIMOYTOJIbHBIA ~ TPEYroJIbHUK, MeAuaHa, OHCCeKTpuca M BBICOTa  TPEYroJIbHHKAa,
YeThIPEXYrOJIbHUK, MapajjiesiorpaMM, poMO, TpSAMOYTrOJbHHK, KBaJapaT, Tpareuus;
OKPY)KHOCTb, KPYI, KacaTellbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (UIypamu; yMeHUeE
pelmars 3a7ady, B TOM YWCIIE U3 NOBCEAHEBHON JXW3HU, HA HAXOXKICHHE T'€OMETPUYECKUX
BEJIMYUH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (pUTryp U (aKTOB

10

YMeHue onepupoBaTh TMOHATHUAMHU: PaBEHCTBO (UTYp, PaBEHCTBO TPEYrOJbHUKOB;
MapajuieNbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX, YTOJ MEXAY MPSIMBIMH, HEPIEHIUKYID,
HaKJIOHHAs, MPOeKIus, nogodue Guryp, mogo0HbIE TPEYTOIbHUKH, CUMMETPHUS OTHOCUTEIHHO
TOYKM U TMpsIMOW; YMEHHE pAaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U moaobue ¢uryp,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOILIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSHHME, Yrojl (BeJIWYMHA yIjia, CUHYC U
KOCHHYC YIJla TPeYroJbHUKA), IUIOIIA/b; YMEHHE OLICHUBATh pa3Mephl MPEAMETOB U 0OBEKTOB
B OKpYXalllleM MHpE; YMEHHE TMPUMEHATh (GOpMyibl MepuMerpa U  IUIOUIaau
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH U IUIOMIAJM Kpyra, o0beMa MpsSMOYTrOJIbHOTO
napajuiefienune/a; yMEeHHe NPUMEHSITh NMPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMMe€ YIJIOB TpeyrojbHHKa, Teopemy [ludaropa, TpuroHomMeTpuyecKkue COOTHOILICHUS s
BBIYUCIIEHUS JIMH, PACCTOSIHUM, MJIOIIAIeH

12

YMmenue nzo0pakaTh IJIOCKHE (UTYphl U UX KOMOMHAIMH, MPOCTPAHCTBEHHBbIE (QUIYpPBI OT
PYKH, C TIOMOIIBK YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HJIN
CHUMBOJIBHOMY ONMCAHHIO

13

YMmenue ONICPpHUPOBATDH ITOHATUAMU: TPAMOYI'OJIbHAA CUCTCMa KOOPAWHAT; KOOPANHATBHI TOYKH,
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BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEACHHME BEKTOPA HA YHUCJO, CKAJISIPHOE IPOU3BEIECHUE
BEKTOPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI Ul NPEICTABICHUS JAaHHBIX U
pelIeHus 3a/1a4, B TOM YKCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pealIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHUAMU: CTOJOMKOBBIE U KPYTOBbIE JHarpamMMbl, TaOJIUIbl, CpEAHEE
apupMeTHIecKoe, MearaHa, HauOoJIbllee M HAMMEHBIIEe 3HAUCHHs, pa3Max YHCIOBOTO
Habopa; yMeHHe W3BJIEKAaTh, HWHTEPIPETHPOBATH W TNpeoOpa3oBhIBaTh WH(POPMAIHUIO,
MIPE/ICTAaBICHHYIO B TaOJIMLIaX U Ha AMAarpaMMax, OTPa’Karollyl0 CBOWCTBA M XapaKTEPUCTUKU
peaIbHbIX TPOLECCOB U SBJICHUN; YMEHHE paclo3HaBaThb MW3MEHUUBBIE BEJIUYHMHBI B
OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh IMOHSTUSIMM: CIy4allHBIA ONBIT  (COy4aliHBIM  AKCHEPUMEHT),
AJIEeMEHTapHOE COOBITHE (PIIEMEHTAPHBIN HMCXOJ) CIy4allHOTO OTBITA, CIy4ailHOE COOBITHE,
BEPOSITHOCTh COOBITHS; YMEHHE HaXOJIUTh BEPOSTHOCTU CIIy4allHBIX COOBITUH B ONBITax ¢
PaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU  COOBITHSIMH; YMEHHE pellaTh 3aJadyd MeETOJ0M
OpPraHU30BaHHOIO Mepedopa U ¢ UCIOJIb30BAHMEM IpaBUjla YMHOXKEHUS; YMEHUE OLIEHHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHI U SBJIEHUI, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPYKAIOIIEM MHPE U B KU3HM; 3HAKOMCTBO C MOHATHEM
HE3aBUCUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHMCEI U €r0 POJIbI0 B MacCOBBIX
SBJICHUAX

16

YMenue BbIOMPATh NOIXOSAIIMA W3YYEHHBIM METOA Uil pelleHus 3a7add, NPUBOJIUTH
MIpUMEPbl MATEMAaTUYECKIX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, pACIIO3HABATH MPOSIBICHUE
3aKOHOB MAaTeMAaTHKH B MCKYCCTBE, OIMUCHIBATH OTJEIbHbIC BBIJAIOIIMECS PE3YJIbTaThI,
MOJIyUYE€HHBIE B X0JI€ Pa3BUTHUSI MAaTEMATHKHU KaK HAyKH, IPUBOJAUTH IPUMEPBl MAaTEMAaTHYECKIX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHON U BCEMHUPHOI HCTOPUU

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kox

IIpoBepsieMblii 3J1eMeHT COIePKAHUS

1 Yucna v BEIYUCICHUS

1.1 HaTypaJ'ILHHC H OCJIbIC YMCia. HpI/IBHaKI/I JCIIMMOCTH LECJIBIX YU CCII

1.2 | OObIKHOBEHHBIE U ACCATUYHBIC APOOU, TPOIEHTHI, 0ECKOHEYHBIE IEPUOTNIECKIE IPOOU

1.3 PanunoHanpHBIC YKCIIA. ApI/I(I)MeTI/I‘leCKI/Ie oncpanyu ¢ pallMOHAJIbHBIMHA YN CJIaMU

1.4 | [eiicTBuTenpHbIE yncia. ApugMeTHiecKre Onepalnu ¢ JeHCTBUTEIbHBIMU YHUCIAMHU
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1.5 | [IpuGnmxEHHbIC BEIYMCICHUS, TPABHJIA OKPYTIICHHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BHIYMCICHUI
2 | AnrebpanuecKue BhIpaKEHUS
2.1 | BykBeHHBIC BBIpaKEHUS (BBIPKEHUS C IEPEMEHHBIMH )
2.2 | CreneHs ¢ mnenbsiM rmokasareneM. CTENeHb ¢ pallMOHAIbHBIM MokaszareieMm. CBOWCTBA CTCICHH
2.3 | MHOTO4JICHBI
2.4 | Anrebpanueckas 1po0b
25 ApI/I(l)MeTI/IIIE)CKI/Iﬁ KOpeHb HaTypajibHOW creneHu. JlelcTBUg ¢ apupMETHUYECKUMH KOPHSIMU
HATYpaJIbHOH CTENCHH
3 | YpaBHEHHUs U HEPABEHCTBA
3.1 | Henble u qpoOHO-panroHaibHbIe ypaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YPaBHEHUH
3.2 | Uenble u qpoOHO-pannoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenne TeKCTOBEIX 3a7a4
4 | YucnoBble MOCIIe0BATEILHOCTH
4.1 | IlocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS OCIEN0BATEILHOCTEN
4.2 | Apudmerndeckas u reomeTprdeckas nmporpeccun. Dopmyrna CI0KHBIX TPOIIEHTOB
5 DyHKIUN
Oyukiusa, cnocoOwsl 3amanust pyHkuuu. ['padux ¢yHkmuu. OO6macTe ompeneracHUss ¥ MHOXKECTBO
51 3HaueHuil ¢pynkuuu. Hynu dynkuuu. [Ipomexyrku 3HakonoctostHeTBa. [IpoMexyTku MOHOTOHHOCTH
¢byHkuy. MakcuMymbl 1 MUHUMYMBI pyHKuuu. Hanbosnbliiee 1 HauMeHblllee 3HaYeHue PyHKIUU Ha
MIPOMEXKYTKE
6 | KoopauHatsl Ha NpsIMOi U TJIOCKOCTH
6.1 | KoopaunaTtHas npsmas
6.2 | JlekapTOBBI KOOPJIMHATHI Ha MIIOCKOCTH
7 | T'eomerpus
7.1 | 'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 | TpeyroJibHUK
7.3 | MHOTOYroJIbHUKH
7.4 | OKpyXHOCTb M KpyT'
7.5 | U3MepeHHe reoMeTpUUYECKUX BEIMYUH
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7.6 | BeKTOpHI HA MIIOCKOCTH

8 | BeposSITHOCTh M CTaTUCTHKA
8.1 | OnmcarenpHasi CTATHCTUKA
8.2 | BepositHOCTB
8.3 | Kombunaropuka
8.4 | MuoxecTBa
8.5 | I'padmr

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Maremaruka. Anrebpa: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Makapsrue FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; nojg
pen. Tensxosckoro C.A., AknronepHoe o0rectBo «M3marensctBo «IIpocBemennes
Maremaruka. Anrebpa: 8-if kiacc: 0a30BbI ypoBeHb: yueOHUK, 8 kimacc/ MakaperaeB FO.H., Munmtok H.I'., Hemkor K.W. u napyrue; nox
pen. Tensaxosckoro C.A., AknronepHoe o0mecTBo «M3marensctBo «IIpocBemennes
Maremaruka. Anrebpa: 9-if kimacc: 6a30BbI ypoBeHb: yueOHUK, 9 kimacc/ MakaperueB FO.H., Munmrok H.I'., HemxoB K.W. u apyrue; mox
pen. Tensaxosckoro C.A., AknronepHoe o0mectBo «M3marensctBo «IIpocBemennes
Maremaruka. BepoaTHOCTh U cTaTuCcTHKA: 7-9-€ Kiacchl: 0a30BbIi YpOBEHB: YUeOHHK: B 2 yacTsaX, 7-9 kmaccel/ Beiconkuit 1.P., SAmenko
N.B.; mox pen. SAmenko U.B., AkimonepHoe odmectBo «M3marenscTBo «IIpocBemenue»
Maremaruka. ['eomerpust: 7-9-¢ kiaccel: 06a30BbId ypoBeHB: ydueOHUK, 7-9 kmaccel/ AtanacsH JI.C., byry3or B.®., Kagomner C.b. u
npyrue, AkinuonepHoe o6miectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

Matemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ MakapsriueB FO.H., Munmok H.I'., HemikoB K.W. u apyrue; nox
pen. TenskoBckoro C.A., AknroHepHoe o01miecTBo «M3marenscTtBo «IIpocBemennes

Maremaruka. Anrebpa: 8- knacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ Maxkaperue FO.H., Munmiok H.I'., Hemmkos K.M. u apyrue; noxg
pen. Tensxosckoro C.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocBemieHue»

Marematuka. Anre6pa: 9-it knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiace/ MakapsiueB FO.H., Munmrox H.I'., Hemkos K.W. u npyrue; nox
pen. Temsxosckoro C.A., AknronepHoe oOmmectBo «M3natensctBo «IIpocBerienuey
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Marematuka. BeposiTHOCTB 1 craTHcTuKa: 7-9-¢ Kimacchl: 0a30BbIi ypOBEeHb: Y4eOHHK: B 2 4acTsaX, 7-9 knaccel/ Beiconkuit U.P., fmenko
N.B.; mox pen. Amenko N.B., Akimoneproe o6mectBo «M3natenberBo «IIpocBerenney

Maremaruka. ['eomerpusi: 7-9-¢ kimaccel: 0a30BbI ypoBeHb: ydeOHUK, 7-9 kiaccel/ AtanacsH JI.C., byryzoB B.®., Kagommnes C.b. u
npyrue, AkimonepHoe oomectBo «M3narenscTBo «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

aOrwbdE
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https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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