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MNOACHUTEJIbHAS 3AITNCKA
PaGouast mporpamma 1o anredpe pazpaboTaHa Ha OCHOBE:

- Ilpukxaza MunnpocBemenuss Poccum ot 31.05.2021 N 287 "OO yTBepkIeHHH
benepanbHOrO TroCyAapCTBEHHOrO OOPa30BATENBLHOTO CTAHIAPTa OCHOBHOTO OOIIETO
oOpa3oBaHus" (C U3MEHEHUSIMU U JJOTIOJIHEHUSAMN);

- @enepanpHOil 00pa3oBaTENIbHOM MpPOrpaMMbl  OCHOBHOTO 00Iiero oOpa3oBaHUs,
YTBEP)KICHHON mpukazoM Munmnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6
yTBepkAeHUH (enepanbHOl  00pa3oBaTeNbHOM MHPOrpaMMbl  OCHOBHOIO  OOIIEro
00pa3zoBaHus» (C UBMEHEHUSIMU U JOTIOTHEHUSIMU);

- Tlonoxenuss «O paboueil mporpamme y4eOHOro MpeaMera, Kypca TOCyAapCTBEHHOIO
OrOKETHOTO 00IIe00pa3oBaTeNbHOrO yupexkaeHus aureil Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMHUYECKHUH JIUIICH.

Hacrosimass  paGouass  mporpamMma  sIBJISIETCS  COCTAaBHOW ~ 4acThl0O  OCHOBHOM
00pa3zoBaTenbHOM TPOrpaMMbl OCHOBHOro o6Omiero o6pa3oBanus ['BOY mwummeit  No373
MockoBckoro paitona Cankt-IlerepOypra (coaepkaTenbHblid pa3zen).

Anrebpa sBISIETCS OJHHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS: OHA
oOecrieynuBaeT HN3YUCHUC APYTUX JUCHUIIIMH KaK €CTCCTBCHHO-HAYYHOI'O, TaK U T'YMAHHUTApHOT'O
IIUKJIOB, €€ OCBOCHHUE HEOOXOJMMO ISl TMPOJOJDKEHHUS 00pa3oBaHUs W IS MOBCETHEBHOM
*u3HU. PazBuTHe y 00ydaromMxcsl HAyYHBIX MPEJCTABICHUN O MPOMCXOXICHUH U CYIIHOCTH
anreOpandyecknx aOCTpakIMid, Crocode OTPaKEHUS MaTeMaTH4eCKOH HayKOW SBICHUH U
IPOIIECCOB B TPHUPOAE W OOMIECTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM IHdpoBoM obiiecTBe. M3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBINIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBATL CBOH
NecTBUs, BBIBOABI, (POPMYNIHUPOBaTh yTBepxkIeHHs. OcBOeHHE Kypca anreOpbl oOecreyuBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM MCIOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIuio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHue anrebpe mpeanoyiaracT 3HAYUTEIBHBIM OOBEM CAMOCTOSTEIBHON JCATEIHHOCTU
o0yyaroImuxcs, MOITOMY CaMOCTOSATENIbHOE pEeUIeHHe 337ad OOydYaloUIMMHCS  SBISETCS
peanu3anuen AeaTelbHOCTHOTO MPUHIUIA O0yUSHHUS.

B cTpykType nporpaMmsel yueOHOTo Kypca «Airedpay yriyOoaEéHHOrO H3yueHHs] OCHOBHOE
MECTO 3aHUMAIOT  COJepKATeIbHO-METOAUYECKne JHHHK: «Yucma W BBIYMCICHUSY,
«AnreOpanueckue BbIpaXeHUs», «YpaBHEHUsI U HepaBeHCTBay, «DyHkuum». Kaxnas u3 3tux
coJiepKaTeIbHO-METOJUUECKUX JTUHUN pa3BUBAeTCs Ha MPOTSHKEHUHU TPEX JIeT U3yueHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JMHUAMU. B Xone nzyueHus Kkypca oOydaronmmMes MPUXO0IUTCS
JIOTUYCCKU pacCCyKaaTb, HMCIIOJIb30BATh TeOpeTHKO-MHO)KeCTBeHHLIﬁ SI3BIK. B CBA3M ¢ DTHUM B
mporpaMmMy  y4eOHOTO Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
IpeJCTaBICHHbIE BO BCEX OCHOBHBIX pasfenax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOUIME OBJAJCHUIO OOYYAIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBisieTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanne nTMHUM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIIero
U3y4eHHs] MAaTEeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYArOIIMXCS JOTMYECKOrO MBIIIJICHUS,
q)OpMHpOBaHI/IIO YMCHHA ITOJIB30BATHCA aJIrTOPUTMaMH, a TaK¥XKE HpI/IO6peTeHI/IIO MMPAKTUICCKUX
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HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM KHM3HH. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOT'O 00I1[ero 00pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMH M UPPALMOHAIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

CogxepxaHue JBYX anreOpandecKux JIUHUH — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYaIOUIMXCS
MaTeMaTHUYeCKOro amrapara, HEOOXOAMMOIo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
PEeIMETOB U OKpYXkaromiei peaabHocTH. Ha ypoBHE 0CHOBHOIO 00111€T0 00pa30BaHus y4eOHbIi
MaTepuan TPYHNIUPYETCsl BOKPYr palUMOHAIbHBIX BbIpaXXeHU. Anredpa JeMOHCTpUPYET
3HaYCHHE MATEMAaTHKU KakK s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTW4YeCKHX MoJelneil, OmucaHus
OpPOIIECCOB W SIBICHUHM peanbHOro Mupa. B 3amaum oOydenus anreOpe BXOAAT Takke
JaNbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B YaCTHOCTH, MJis
OCBOEHHUSI Kypca HUHGOPMATUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM  HAIEJIGHO Ha  MOJyueHHe
o0ydJaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH NIl OMUCaHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone W odmectBe. M3ydenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONb30BaTh pa3IMYHbIC
BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MATEMATUKH — CIIOBECHOTO, CUMBOJIMYECKOT0, TpaduiecKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KyJIbTYPHI.

YroyOnéuuslii  Kypc — anreOphl  XapakTepus3yeTcs HW3YYeHHEM  JIOMOJHUTEIHHOTO
TEOPETUYECKOro ammapara U CBSI3aHHBIX C HUM METOJOB pelIeHHs 3agad. Anredpa sBisercs
A3BIKOM JUJISl OMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYeCKOTO
moaenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTeMaTHYECKMX yMO3AKIIOUEHUH M MPUHSATHIC B
anredpe npaBuia UX KOHCTPYUPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUII 0OOCHOBBIBATH
U JIOKa3blBaTh CYXJEHHUS, Pa3BUBAIOT MaT€MaTHUYECKyI0 MHTYUIUIO, KPAaTKO M HarjsaHO
PAaCKpBIBAIOT MEXaHMU3M JIOTHYECKUX MOCTPOCHUN U ydaT UX MPUMEHEHHUI0. TeM caMmbIM anrebpa
3aHMMaeT OJHO W3 BEAYIIMX MECT B (DOPMUPOBAHMHM HAYYHO-TEOPETUUYECKOTO MBIILICHHS
o0ydJaronuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3yuaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBII BKJIIOYAET CIEAYIOIINE OCHOBHBIE pazJiesibl cojepxkaHus: «Uuciaa U BBIYHCICHUSN»,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yueOHoro kypca «Anredpay» otBonurcs 442 yaca: B 7 kiacce — 170 gacos (5
4yacoB B He/eno), B 8 kiacce — 136 gacoB (4 yaca B Heento), B 9 kinacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

Panmonanbubie uyucna. CpaBHEHHE, YNOpSAOYMBAHWE W apu]MeTHUecKue IeHCTBUS C
paloHaIbHBIMU YKcaaMu. YucioBas npsmMas, MOLYJIb YHACHIA.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3allMCh 4YUCIA B JECATHUYHOU
MIO3ULMOHHOM CHCTEME CUUCIICHMUS.

Pemienne TeKCTOBBIX 3a7ay apupMeTHYECKHM criocobom. Pemenue 3amau u3 peanbHOM
IIPAaKTUKKM HAa 4acTH, Ha ApoOM, Ha IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUH M IpONOpLUil NpHU
peLIeHUH 3ajiay, pellieHUe 3a/a4 Ha JIBUXKEHUE, paboTy, IOKYIKH, HAJIOTH.

JenmumocTs 1enbix uncen. CBOMCTBA AEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YETHbIE U Heu€THbIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUN
3aJa4 ¢ IPAKTUYECKUM COIEPIKAHUEM.

HauOonpmmii oOmmii nenuTens U HauMeHbIlee o0lee KpaTHoe ABYX uuced. B3aumuo
npoctele yncna. AnroputM EBxinpa.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HaJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BripakeHue ¢ nepeMeHHbIMM. 3HA4€HHE BBIPAKEHUS ¢ NepeMeHHbIMU. lIpencrasieHue
3aBHCUMOCTH MEX/1y BETUYMHAMHE B BUJE (DOPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBbIE  mpeoOpa3oBaHUs — anreOpamyecKUX  BBIPAKCHHU.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowiensl. OqHOwWIEH cTaHAapTHOrO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHorowieH cra"paptHoro Buzga. CreneHb MHorowieHa. CroxeHwue,
BbIUWTAaHUE, YMHOXXEHHE M JelieHne MHorowieHoB. IIpeoOpazoBaHue 1ea0ro BBIpaKEHHS B
MHorouiaeH. Kopau MHorousena.

DopMynbl COKPAIIEHHOIO YMHOXCHHA: KBaJApaT CyMMbl U KBaApaT pPAa3sHOCTH JBYX
BbIpaXEHUM, KyO0 CyMMbl W KyO pa3HOCTH JIBYX BBIpaKEHUH, Pa3HOCTb KBaJpaToOB JBYX
BBIPQXEHHM, NMPOU3BEACHUE Pa3HOCTU U CYMMBbI JABYX BBIpQXXEHHM, cymMMa U pa3HOCTb KyOOB
JBYX BBIPaKCHUMU.

PaznoxeHne MHOrowieHa Ha MHOXXUTENU. BbpIHeceHHe OOILIero MHOXKUTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBoNCTBa ypaBHEHHMH C OJHOU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYeCcKass MOJEIb PEAIbHOU
CUTYaLVH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ady C IMOMOLIBIO JIMHEHHBIX ypaBHEHUH. JIuHelHOe ypaBHEHHE,
coZiepaKallee 3HaK MOJYJIA.

VYpaBHeHne ¢ JBymMs TIepeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JByMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ AByMs nmepeMeHHbIMU. ['padudeckuii MmeTos
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pelienue cucreM JIMHEMHBIX
YPaBHEHUH C ABYMs NEPEMEHHBIMM METOJOM IIOJICTAHOBKM M METOAOM cioxkeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEATbHON CUTYALNH.



DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele NpomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAUHATHOU MPSMOIA.

[IpsamoyronbHas cuctema KoopAuHar. AbGcuucca M OpJuHaTa TOYKM HAa KOOPAMHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynamMu. YrteHue TpadUKOB peATbHBIX
3aBUCUMOCTEH.

@OyHKIMOHANbHBIE 3aBUCUMOCTU MEXIy BenuuuHaMu. [lonsatue QyHkuun. OyHKIusa Kak
MaTeMaTH4YecKasi MOJEb peajbHoro mnpouecca. O6macTb omnpeneseHuss U o0JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust pynkiuu. ['paduk Gynkmuu. [loHsTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHHI HA IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneiHoN QyHkimu. ['paduk pynkmm y = |X|.
KycouHo-3aanHble pyHKINY.

8 KJIACC

Yuciia ¥ BbIYUCICHUSA

KBagpatHble kopHU. ApudMeTHdecKuil KBaJpaTHBIH KOpPEeHb U ero cpoiicTBa. [loHsTne
UppaluoHaIbHOr0 uucia. JledcTBus ¢ uppanuoHadbHBIMM uuciaMmu. CBoiicTBa JEHCTBUHM C
UppalOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALIMOHAJIBHBIX YHCEI.

ITpencraBneHus 0 pacCHIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIENbIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHeil. IIpuMeHeHHe oOCTaTKOB K PEILEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/a4.

Pa3zMepbl OOBEKTOB OKPY)KAIOLIEr0 MHUpPA, AJIUTEIBHOCTh IPOLECCOB B OKPYXKAKOILEM
mupe. CTaHJapTHBINA BUJT YKCIA.

Auredpanyeckue BbIpaKeHUs

Anrebpanueckasi 1poOb. [lomycTMble 3HAUEHUSI NEPEMEHHBIX B IPOOHO-paIlMOHATBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CrokeHue, BBIMUTaHue, YMHOKEHUE
U JlerieHue anredpandeckux qpodeit. Beraenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbuple  BbIpakeHUs.  ToXIeCTBEHHblE  MPEeOOpa3OBaHUA  PallMOHAIbHBIX
BBIPAKCHU.

JlonmycTumble 3HAYeHHMsI MEPEMEHHBIX B BBIPAKEHMSX, COJAEpKAIIUX apudmMeTHueckue
KBaJpaTHble  KOpHU. TOXXZAECTBEHHbIE  NPeoOpa3oBaHUs  BBIPAKEHWH,  COJepKalIuX
apu@meTnyecKrue KBaJpaTHbIE KOPHHU.

Crenenp ¢ 1enslM TMoKazareaeM M e€ cBoiicTBa. IIpeoOpa3oBaHue BbIpaxeHHI,
COZEpKAIIUX CTEIECHHU.

YpaBHeHHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJApaTHOro ypaBHeHMs. KosmmuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOIAUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBajapaTHoe ypaBHEHHE C
napameTpoM. Pelienne TeKCTOBBIX 3a/1a4 C IIOMOIBIO KBAJAPATHBIX YPABHEHUM.

JlpobHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX — ypaBHEHUH.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHHH. ['paduueckas
UHTEPIPETALMS YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue u Hectporue HepaBeHcTBa. CroxkeHue u
YMHOXEHHE YHCIOBBIX HepaBeHCTB. OleHMBaHUE 3HAa4YeHMsI BbIpakeHUs. JlokazarenabcTBO
HEPaBEHCTB.



IlonsiTHe O pelIeHHH HEpPaBEHCTBA C OJHOM IIepeMEHHOM. MHOXECTBO pelleHuin
HEpaBEeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM MEPEMEHHOM M MHOXKECTBa €ro peiieHui. Penienue
JIMHENHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. CHCTEeMbI M1 COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB
C OJIHOM IEepeMEHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUHA

Ob6nacTp ompeneneHus ¥ MHOXECTBO 3HaueHUN GyHKuH. CrnocoObl 3agaHus QyHKIUM.
I'padux dynknuu. Yrenue cBoiictB pyHkiuu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKINH,
OTPAKAIOIIUX PEAIBHBIE IIPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINU, ONUCHIBAIOIINE MPSAMYIO U 00PaTHYIO PONOPIHOHAILHBIC
3aBHCUMOCTH, UX TPaQUKH.

Oyukmmn y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = [x| 1 ux cBoiicrea. KycouHo-
3aJjaHHbIC (DYHKIHH.

9 KVIACC

Yuciia 1 BLIYUCICHUSA

Kopenb N-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxnecTBeHHbIE IpeoOpa3oBaHUsl BbIPAKEHUM, COAEpXKAIUMX KOpPeHb N-Ml cTeneHw.
ToxnecTBeHHbIE TNPEOOpPa3OBaHMS BBIPAKCHHM, COJEPKAIIUX CTENeHb C palMOHAILHBIM
IIOKA3aTeJIEM.

KBanparsbiii TpéxwieH. KopHu kBazpaTHoro tpéxwieHa. PasiojkeHune KBaapaTHOIO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIHN.

YpaBHeHUsI M HEPABEHCTBA

bukBanpatHele  ypaBHeHusa. IIpumepsl  IpUMEHEHUH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeTo/ja MU pelIeHnd ypaBHEeHUN 3-i u
4-11 creneHeu.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C IBYMs IEpEeMEHHBbIMU. PellleHne mpocTedmmx CUCTEM
HEJIMHEHHBIX ypaBHEHHH C JBYyMs NepeMeHHbIMH. ['paduyeckuii MeTo] pemeHHus CHCTEMbI
HEJIMHEWHBIX YpaBHEHMH C ABYMs mnepeMeHHbIMH. CucTema JABYX HEIMHEWHBIX YpPaBHEHHH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHON CUTYalUH.

Uucnosble HEpaBEHCTBA. Pelienne TMHENHBIX HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBAa € OJHOM mepeMeHHOW. PemieHune KBaapaTHBIX HEPAaBEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeETOJ HHTEpBAJIOB [UIsl PAallMOHAIBbHBIX
HepaBeHCTB. [Ipocreiiiirie HepaBeHCTBA € MAPAMETPOM.

PelieHne TeKCTOBBIX 3a/1a4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepasenctBo ¢ nByMsa nepeMeHHbIMH. PelieHue HEpaBeHCTBA C ABYMs IIEPEMEHHBIMU.
CucreMbl HEpaBEHCTB C JABYMs IE€peMEHHbIMU. ['papuueckuii MeToa pelIeHHus CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(GyHKIIMHM, TPOMEXYTKH BO3pacTaHHsl U yObIBaHUS (DYHKUIUHU, YETHBIE U HEYETHbIE (YHKIUHU,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHUs QyHKIUH.



KBangpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBONCTB KBaJApaTUYHON
bynkuuu s pemeHust 3agad. I[loctpoenue rpaduka kBagpatuuHoi ¢yHkiuu. IlonoxeHnue
rpaduka KBaapaTHIHON (YHKIIMU B 3aBUCUMOCTH OT €€ ko3 unnentoB. ['paduku hyHKIMHA Y
=ax2, y = a(x — m)? u y = a(x — m)?> +n. IocTpoenne rpaguKoB (GYHKIUHA C MOMOIIHIO
peoOpa3oBaHUM.

Hpobuo-nmunetinas ¢pynkius. MccnenoBanve QyHKITUH.

Oyukius Y = X" ¢ HaTYpaJIbHBIM MOKa3aTeaeM N U e€ rpaduk.

Yucii0Bble NOCI€I0BATEIBHOCTH U NPOTrPECcCUM

[TonsiTue YUCJIOBOM MIOCJIEI0BATEIbHOCTH. Koneunsie u OeckoHeUYHbIe
nocieaoBarelbHOCTH. OrpaHuyeHHass IOCJIEN0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. CocoObl 3aaHus MOCIICOBATEILHOCTH: OIHMCATEIbHBIH,
TaOJIMYHBIN, C TOMOLIBIO (POPMYJIBI N-TO YieHa, PEKYPPEHTHBIN.

Apudmernueckas U reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTHyecKoi u
reoMeTpuueckoil mporpeccuid. @opmynbsl N-ro wieHa apuPMETHYECKOH M T'e€OMETPHUECKOU
nporpeccuii. @OpMyabl CyMMBI TEPBBIX N UWICHOB apUPMETHYECCKOW H T€OMETPHUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBieHnne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.

Meron matremaTudeckor MHAYKIMU. [Ipocreiimme npumepsl.

[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMBI YUEBHOI'O KVYPCA
«AJITEBPA» HA VIJIVYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJibTaThl OCBOEHHUS MPOTPAMMBI TIO MAaTeMaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

MpOSIBJICHUEM HWHTEpeca K TPOLUUIOMY W HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHUCKOM
MaTE€MaTUYECKOU HIKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kKIaHCKOro U 1YXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYyp TPaKIaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHIXKEHUMN
HAyKH, OCO3HAHUEM BXXHOCTH MOPAJTHLHO-ITHUYECKUX MPUHIIATIOB B IEATEILHOCTH YIEHOTO;

3) TPYA0BOI0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHUE€ B PEHICHUH NPAKTUYECKUX 3a/lad MaTEeMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSHKEHUU BCEH
KU3HH IS YCTIENTHOW MPpOeCCHOHANBHON JIeATEILHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS



CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCCYKACHHH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHoOCTEll HAYYHOI'O NMO3HAHUSA:

OpHEHTAIlMEeH B JEATEIFHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIIOBEKAa, MNPHUPOAbI M OOIIecTBa, INOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YelOBEUECKOW JesTEeIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYMMOCTH Ul Pa3BUTHsI LIUBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMATUKHU U MaTeMaTH4YEeCKON
KyJbTYpOH Kak CpeICTBOM IIO3HAHMS MHUPA, OBJAJECHUEM HAaBbIKAMHM MCCIIEI0BATENbCKON
JESITEIIbHOCTH;

6) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHHS  KYJAbLTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

TFOTOBHOCTBIO TNPUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEpPECaX CBOEr0 3J0POBbS,
BEJICHUS 3[0POBOTO 00pa3a >KM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (u3MuecKass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa pedIIeKCcHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TaKOI'o )K€ IpaBa JIpyroro 4eiaoBeKa;

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

OpUEHTAllMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPaHHOCTH OKpYXKaloIleW cpefbl, IMJIAaHUPOBAaHUS IOCTYIKOB M OLIEHKM HUX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollled cpesibl, 0CO3HAaHHEM TIJI00aJIbHOTO XapakKTepa 3KOJIOTHMYECKUX
npo0JeM U MyTel ux pereHus;

8) aganTannu K M3MEHSIOUMMCH YCJI0BUSM COUMAJIBLHON ¥ IPUPOIHOM Cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPECIEHHOCTH, MOBBIIICHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeATebHOCTh, B TOM YHUCIE YMEHHE YUYUTHCS Yy IPYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOW JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HaHUM, (OPMYyIHUPOBATh HJEU, MOHSITHS,
TUNOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMIO0, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPeOYIOLIUMH KOHTPMEp, KOPPEKTUPOBAaThb NPUHHMAEMbI€ pPELICHUS WU
neicTBus, GopMyINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuaromierocss Oyayr chOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJIAJCHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMH  JICUCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAIBHBIMU PETYJISATUBHBIMU
JEUCTBUSIMU.

Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUueOHbIE TelCTBUS
ba3oBble JJornueckne geicTBUs:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIAcCH(HUKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHATN3a;



BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBHIBATh CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHIIATENbHbIC, €TMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUE€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

pa3duparh 10Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOTIO),
IMPOBOAUTH  CAMOCTOATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4yecKuX (aKToOB, BbICTpauBaTh
apryMeHTaluIo, NMPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, IPUMEHATH METOJ MATEMaTU4YECKOU
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOUpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOIANIMM € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUIM MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCHI, GUKCUPYIOLIKE TPOTHUBOPEUHE, IPOOIEMY, CAMOCTOSTEIbHO YCTaHABINBATh HCKOMOE
U JaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIy
co00ii;

CaMOCTOSITENILHO (hOPMYyITUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HUCCIIEIOBaHMs, JKCIHEPUMEHTAa, OLEHUBAaThb JOCTOBEPHOCTb IOJIyYEHHBIX
pPe3yJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIABUTATh NMPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMALIUH, JTaHHBIX, HEOOXOAUMBIX IS
pEILIeHNUs 3a]a4H;

BbIOMpaTh, AHAIW3HPOBATh, CUCTEMATU3UPOBATh WU HHTEPHIPETUPOBATH HH(GOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh (hopMy MpeCTaBIeHUS MHPOPMALUMU U WIIIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOMHAIUSAMU;

OLICHMBAaTh  HAAEKHOCTb MHGPOPMALMM 1O  KPUTEPHUSIM, MPEIJIOKEHHBIM MU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKAaTHBHBIE YHUBEpCAJIbHbIE yUeOHbI€ AeiicTBUSA

BOCIIPpUHHUMATb H q)OpMy.]'H/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LECIAMU
06HI€HI/I$I, ACHO, TOYHO, I'PAaMOTHO BBIPpAXXaTb CBOIO TOUYKY 3PC€HHA B YCTHBIX W IHMCBMCHHBIX
TEKCTaX, JaBaTh IOSCHEHUS 10 XOJy pEIICHHs 3aJauyd, KOMMEHTHUPOBATH MOJYYCHHBIH
pe3yIbTar;

B XOJe OOCYXICHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMON TEMBI, TPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WJACH, HALICJICHHBIC HA IMOHCK PCHICHUA, COIMOCTABIATH CBOH
CYXICHHUS C CYXICHHSIMHU APYTUX YYaCTHHKOB JMAIOra, OOHAPY)KUBATh Pa3lIMdue M CXOJCTBO
HIO3UII, B KOPPEKTHOU (popMe POpMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHUS;

NpEACTAaBIATE PE3YJIbTAThl PCIICHHUA 3aJadd, JSKCIICPUMCHTA, HUCCICIAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4YETOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;



NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHnH Yy4eOHBIX MaTeMaTH4YeCKHX 3a/ad, NMPUHUMATh IeJIb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3ALUIO0 COBMECTHOIH pabOTHI, pacrpeessTh BUABI padoT, JOrOBapuBaThCs,
00CyXIaTh IpoLece U Pe3ysIbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIC); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBHUSA C
JIpYyrUMHU YJIeHAMH KOMaH[bl, OLCHWBATh KAuyeCTBO pe3yiIbTaTa W KadeCTBO CBOEro BKJIAJa B
00IIHiT pe3ysbTaT Mo KpUTepHsiM, CHOpMYITHPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE /1eiiCTBUSA
Camoopranusauus:

BBISIBIIATH  MPOOJEMBbI  JIJII  pPEIIEHHWS B KU3HCHHBIX HM  YYEOHBIX CHUTYaIUsX,
OPHUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0aX MPUHATHS PEIICHUH (MHAUBUAYAIbLHOE, TPYIIIIOBOE);

CaMOCTOSITEIILHO COCTABJISIT ILJIaH, aJITOPUTM PEIISHUs 3a7a49u (WM €ro Y9acTh), BRIOMPATh
croco0 pemeHuss ¢ Y4ETOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISA IMPOIEcca W PEe3yNibTara PEIICHUS
MaTeMaTU4YecKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 33a/a4yl, BHOCUTH
KOPPEKTUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITCNIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYJIHOCTEW;

OILICHHUBATh COOTBCTCTBUC p€3YJII)TaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ aeian " YCJIOBI/UIM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTUKEHHUS 1EJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

BI)Ipa)KaTI) OMOILINN HpI/I I/I3y‘~ICHI/II/I MAaTEMATHUYCCKUX O6’I)GKTOB 158 q)aKTOB, n1aBaThb
BMOHI/IOHaJII)HYIO OHCHKy peHIGHI/ISI 3a1a4u.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y 06ydenus B 7 kjacce o0y4yaromuics MONyduT caelyrolue NpeIMeTHbIC pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

PanuonaneHbIe ynca.

[TepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCEN K JIpYyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYPaJbHBIX 4YHCEN, MHOXKECTBA IIEJIBIX YHCEIl,
MHOKECTBA pAI[MOHAJBHBIX YHCEJl MpU pEUIeHUH 3ajad, MPOBEICHUU PpaCCYXIACHUM U
JI0Ka3aTeNbCTB.

[ToHuMaTh U OOBSCHATH CMBICI MTO3ULIMOHHON 3aITUCH HATYPaJIbHOTO YUCIIA.

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

BbimonHsATh, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeTnyeckue NEHCTBUS C
paloHaIbHBIMU YHMCIIAMH, HMCIOJIb30BaTh CBOWCTBA YHMCENl W IpaBWiIa JEHCTBHUM, NPUEMBI
palOHaIbHBIX BBIYMCIECHUI.

BbInonHATE AeHcTBUS CO CTENEHSIMU C HaTypalbHBIMU MTOKA3aTENSIMH.

HaxoauTh 3HaueHUs YHCIOBBIX BBIPAKEHUH, COJEpKAIlMX pAalMOHAIbHBIE YHUCIA U

CTCIICHU C HATypaJIbHbBIM TIIOKAa3aTCJICM, IMPUMCHATH paSHOO6paBHLIC CIIOCOOBI H HpI/IéMLI
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BBIYHCIICHHS], COCTaBISATh U OIICHUBATH YMCJIOBBIE BBIPAXKEHUS MPH PELICHUU MPAKTUYECKHUX
3a/1a4 ¥ 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyrasaTh Yucia ¢ 3aJJaHHON TOYHOCTBIO, a TAKAKE MO CMBICITY TPAKTUYECKOW CUTYalHH,
BBINIOJIHATh TPUKUAKY M OIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUM YHMCIOBBIX
BBIPKEHUM, B TOM YHUCJIE NPU PEIICHUH MPAKTUYECKUX 3aau.

Pemath TekcTOBBIC 3a7a9M apU(PMETHUISCKUM CIIOCOOOM, MCTIOIH30BATh TAONHUIIBI, CXEMBI,
YEPTEKH, IPYTrre Cpe/ICTBA MPEACTABICHUS JaHHBIX IIPU PEIICHUH 3aad4.

Pemiate mpakTUKO-OpUEHTUPOBAHHBIC 3a/1aud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
MPONOPIIMOHATBHOCTHIO BEJIMYKMH, TPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a7a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

JlenumocThb.

Jloka3pIBaTh U MPUMEHATH MPU PEIICHUH 3a]a4 IPU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu AETMMOCTH CYMMBI ¥ TIPOU3BEACHUS IEIBIX YHCEIL.

PacknanpiBaTh HA MHOXXUTEIN HATypaJIbHbIC YUCIIA.

CB00OOIHO OIEepupoBaTh MOHATHUSAMU: YETHOE YHCIIO, HEYETHOE YUCIIO, B3AaUMHO IPOCTHIE
YHcIa.

Haxonuth HamOodbIMil OOmMK JEIUTENh M HaUMEHbIIee oOIee KpaTHOe Yucel M
WCIIOJIH30BATh UX MPU PEIICHUH 3aa4, IPUMEHATh anroput™ EBkina.

OnepupoBaTh MOHSATHEM OCTaTKa IO MOJYJIO, MPUMEHSATH CBOMCTBA CpPAaBHEHHM 10
MOAYJIIO.

Anredpanyeckne BbIPaKeHUs

Bripaxenus ¢ nepeMeHHBIMHU.

Hcnonb3oBarh aliredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpolecce
OCBOEHHS y4eOHOr0o MaTepuana.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAYCHUAX MEPEMEHHBIX.

Hcrnonb30BaTh TOHSATHE TOXKAECTBA, BBIMOJHATh TOXIACCTBEHHBIE MPeoOpa3OBaHUS
BBIPOKEHUM, TOKA3bIBATh TOXKICCTBA.

MHOro4JjeHHI.

BrimonHsaTe mpeobpazoBaHus 1ENIOT0 BBIPAXKEHHs] B MHOTOWIEH MPHUBEICHUEM MOT0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BreimonHsaTe geiicTBUsA (ClIOXKEHWE, BBIUMTAHHE, YMHOXKEHHUE) C OJHOWIEHAMH U C
MHOTOYJICHAMH, TPUMEHATH (OPMYIbI COKPAIIEHHOTO YMHOXEHHS (KBagpaT U KyO0 CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE IS
YIPOIIEHUST BBIYUCICHHM.

OcCyHIeCTBIISTh Pa3IOKEHNE MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO BBIHECEHHUS 3a
CKOOKHM O0IIEero MHOXHUTENS, TPYNIUPOBKU CIAraeMbIX, TPUMEHAS (HOPMYIBI COKPAIIEHHOTO
YMHOKEHHSI.

[Ipumensaty mpeoOpa3oBaHMs MHOTOUYICHOB JUIsl pEIICHUS Ppa3IMYHbIX 3a1ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHKH.

Hcnonk30BaTh CBOMCTBA CTEMEHEH ¢ HATYypaJbHBIMU MOKa3aTeNsIMU I TPeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUsI M HEpaBEHCTBA

Pemars nuHelHBIE ypaBHEHHUSI C OJHOM IMEPEMEHHOM, NMPUMEHSA MpaBWja Mepexona OT
HCXOJIHOTO YpaBHEHHUSI K paBHOCWIbHOMY eMy. lIpoBepsTb, sBISE€TCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TogOupate puUMEpHI Map YKUCE, IBISIONINXCS pEIICHUEM JTUHEHHOTO YPABHEHHUS C IBYMsI
MepeMEHHBIMH.

11



CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemare cucTreMbl IByX JIMHEHHBIX YpPaBHEHHH C IByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBHIO 3a/1a4d, HHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM IIOJYy4YECHHBIN
pe3yJIbTarT.

DOyHKIUHA

KoopauHnats! u rpaduku.

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KM, WHTEPBAJIbI, 3allMCHIBATh YHUCJIOBBIE IPOMEXKYTKHM Ha
aJreOpanyeckoM sI3bIKe.

Otmedats B KOOpAMHATHOM TUNIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAUHATaM.

DyHKIHH.

CrpouTtsh rpaduku TUHEHHBIX ()YHKIIHHA.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NMpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp30BaTh CBOWCTBA (PYHKIUH [T aHAIN3a TPAQUKOB PeabHBIX 3aBHCUMOCTEH (HYIIH
(GYyHKINHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUH, MPOMEKYTKH BO3PACTAHHUS W YOBIBAHHS
byHKIIMY, HanboJbIlIee U HauMeHbIlIee 3HaYeHUs! (PYHKINN).

Hcnonb3oBate rpaduku i Mcciael0BaHUs IPOLIECCOB U 3aBUCUMOCTEH, IPU pPEIICHUU
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U PEATbHON KU3HU.

K koHIty 00y4enus B 8 kjiacce 00y4yaronuiics MoIy4duT CiAeayIOIHe MPEAMETHbBIE PE3yIbTaThI:

Yucaa 1 BLIYMCTIEHUS

HppauroHanbHbIE YKCIIA.

[ToHuMaTh ¥ UCTIOIH30BATh MIPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CB00OIHO OTEepUPOBATh MOHITUSIMU: KBaPATHBIN KOPEHb, apu(METHUECKUN KBAAPATHBIN
KOpPEHb, MPPAlMOHAIBHOE YMCIIO, HaXOAWTh, OLIEHUBATh KBAJPATHBIE KOPHU, UCHOJIb3YS IPHU
HEOOXOAMMOCTH KaJIbKYJSATOP, BBIMOJHATh MPeoOpa3oBaHUsl BBIPAKEHUM, COJEpKAIINX
KBaJpaTHBIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTENBHBIX YUCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, H300pakaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOMU IIPSIMOM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed
creneHeld uyucina 10, 3anuchIBaTh U OKPYIJIATH YHMCIOBBIE 3HAYEHUs PEAIbHBIX BEJIMYHUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

JlenumocTsb.

CB00OOHO OmeprpOBaTh MOHATHEM OCTaTKa MO MOIYJIIO, PUMEHSTh CBOMCTBA CpaBHEHUI
10 MOJYJIIO, HAXOJUTh OCTAaTKU CyMMBbI U TPOU3BEJICHUSA 110 JAHHOMY MOJYJIIO.

Auredpanyeckune BbIPaKeHHUs

JpoOHOo-paninoHaIbHbIE BBIPAKEHUSI.

Haxonuth monmycTuMple 3HAaYCHUSI IEPEMEHHBIX B IPOOHO-PAITMOHATBHBIX BBIPAKEHHUSIX.

[TpuMeHsSITh OCHOBHOE CBOMCTBO PallMOHAIBHOMN IpOOH.
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BrimonHATh npuBefeHue anredpandeckux ApoOei K oOieMy 3HaMEHATelo, CIIOKEHHE,
YMHOXXEHUE, JIeNICHHE anredpanyeckux Apooeil.

BBINosnHATE TOX1€CTBEHHBIE IPE0OPa30BaHUs PAllMOHAIBHBIX BBIPAXKECHUH.

[TpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHHM JUIsI pELICHUs pa3IMYHbIX 3a7ad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON MTPAKTUKU.

Crenenu.

[IpuMeHATh TNOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPQ)KEHUI, COEpKALUX CTENEHH C LEJIbIM [TOKa3aTeIeM.

HppaunoHaibHble BBIPAKEHMUSL.

Haxomute nomycTMMble 3HAa4eHMsI IIEPEMEHHBIX B  BBIPAKEHUSX, COAEpIKAIUX
apru(dMeTHUECKUE KBaIpaTHbIE KOPHHU.

BeimonuATe npeoOpa3oBaHUsl HMPPALMOHAIBHBIX BBIPAXKEHUHM, MCIIOJIbB3Ysl CBONCTBA
KOpHEH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate 1poOHO-paliiOHaIbHBIE YPABHEHUS.

Pemate nMHeEHHBIE ypaBHEHMsS C IapaMeTpaMH, HECJOXHbIE CHCTEMbl JIMHEWHBIX
YPaBHEHUH C IapaMETPaMH.

[TpoBoaAMTH HCCIIEI0BAaHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE€ C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBieHui (yCTaHAaBIMBaTh, UMEET JIM YpaBHEHHE WU CHUCTeMa ypaBHEHUH
pEeLlIeHHUs], €CIIU UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauth OT ciOBEeCHOW (GOPMYIMPOBKH 3amayll K e€ anreOpandecKod MOAETH C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/]1a4l TOJTY4YE€HHBINH pPe3ysbTaT.

[TpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pelaTh JUHEHHbIe
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEpMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENEsATh 3HAU€HHE (PYHKIMU IO 3HAYCHHUIO apryMEHTa,
OTIpEeENATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpouts rpaduku GyHKIUN , ONMUCHIBATH CBOWCTBA YUCIOBOM (DYHKLUU 11O €€ TpaduKy.

K xoniry o0y4yenus B 9 ki1acce 00y4yaromuiicst MOTyIUT CISAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

Yuciia ¥ BbIYHMCIECHUSA

CB060HO omepupoBaTh MOHATHUSAMH: KOPEHb N-il CTENEHH, CTENeHb C palMOHAIbHBIM
IIOKa3aTeleM, HAaXOJWTh KOpPEHb N-U CTENEHW, CTENEHb C palMOHAJIbHBIM II0KAa3aTeleM,
UCIONIB3YSl MpPH HEOOXOJUMOCTH KalIbKYJISTOp, HPUMEHSATh CBONCTBAa KOpHS N-Ml CTemeHw,
CTENEHH C PALIMOHAIBHBIM ITOKa3aTeeM.

Hcnonp30BaTh NOHSATHE MHOXKECTBA JEWCTBUTEIBHBIX YHCENl IpPU pELIEHUH 3ajad,
IIPOBEJEHUH PACCYXACHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPAJOUYMBATH JIEUCTBUTENbHBIE YHCIA, OKPYIJIATH JEWCTBUTEIbHBIC
YHClIa, BBITOIHATH MPUKUIKY PE3YJIbTaTa BBIYUCICHNUN, OLIEHKY YHCIOBBIX BHIPAKEHUH.

Auredpanyeckune BbIPaKeHHUs

CBoOOHO oOmepUpoBaTh TMOHATHEM KBAJIpaTHOTO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKHUTEIH.

YpaBHeHUsS M HEPABEHCTBA
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Pemate nuHelHBIE U KBaJpaTHBIC YpaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HUM, APOOHO-
palroOHAJIbHBIC YPaBHEHHUS.

Pemiats Hecn0KHbBIE KBaIpaTHbIE YPABHEHUS C TAPAMETPOM.

Pemate nuHelHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HCIOJIb30BaTh METO]
MHTEPBAJIOB, U300pakaTh PELICHWE HEPAaBEHCTB Ha YHUCIOBOM MPSIMOM, 3alMCHIBATH PELICHHE C
MOMOIIIBI0 CUMBOJIOB.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OHO YPaBHEHHE HE SIBJIAETCS IUHEHHBIM.

Pemiate HeC10KHbBIE CUCTEMBI HEJIMHEHHBIX YPaBHEHUHN C TapaMeTPOM.

[IpuMeHSATH  METOIBI  PAaBHOCWIIBHBIX  IpeoOpa3oBaHUil, 3aMEHBl  IMEPEMEHHOH,
rpadu4ecKoro MeToia Mpy peleHN: ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemate cucteMbl JIMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aMMCBIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHEeHHS, HEpaBEHCTBA W WX CHUCTEMBI, B TOM YHCIIE C OTPaHUYCHUSIMH,
Harpumep, B LIEJbIX YHCIIaX.

[TpoBOIUTH HCCIEIOBAHUS YPABHEHUH U CUCTEM YPAaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX NpeAcTaBlICHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WU CHCTEMa ypaBHEHHUU
pelIeHwsl, eClIi UIMEET, TO CKOJIBKO, B ITpoYee).

Pemate TekcToBble 3amaud anreOpanyeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
yYpaBHEHMI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTe  ypaBHEHHWs, HEpPaBEHCTBA M HMX CHCTEMBI Ui COCTAaBIICHUS
MaTeMaTHYECKOW MOJIENIM PEANbHOW CUTYyallud WM TPUKIATHOW 3a/Ja4d, WHTEPIPETHPOBATH
HOJIy4EeHHBIE PE3Y/IbTaThl B 33JaHHOM KOHTEKCTE.

YucJi0BbIe MOCJI€10BATEIbHOCTH H POIPeCCUH

CB0OOHO ONEPUPOBATH MOHATHAMU: 3aBUCUMOCTD, (DYHKIHS, TpaduK QyHKIMH, TpsIMast
POTIOPIMOHATIBHOCTD, JIMHEWHass (yHKIMS, oOpaTHAas TMPOMOPIUOHAIBHOCTh, Mapadoia,
runep0osia, KyCOYHO-3aJaHHast QYHKIHS.

HccnenoBath (yHkimio no e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (YHKIMHA: 001acTh
OTIpeNIeJIeHUsl, MHOXKECTBO 3HA4YeHWH, HyIM (QYHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKH BO3pacTaHUsl U yOBIBaHUS, YETHOCTh U HEUYETHOCTH, HANOONbBIIIEE W HAUMEHbBIIIEE
3HAYEeHUs, ACUMIITOTHI.

Pacno3HaBaTh  KBajgpaTuuHyro (QyHKIMIO 10  ¢dopmysde, NPUBOIUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Onpenensatb nojio)keHUe rpaduka KBaJpaTMUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €€
KO3 (HUITUEHTOB.

Crpouth rpaguk KBaJpaTUYHON (YHKIIMHU, ONMUCHIBATh CBOWCTBA KBAPAaTUYHON (hyHKIMU
o e€ rpaduky.

Hcnonp30BaTh CBOWCTBA KBAAPATHIHON (DYHKIIMH JIJIsT PEIICHUS 3aa4.

Ha nmpumepe kBagpatunuHod (yHkumu crpouts rpadpuk ¢ynkmmu y =af(kx + b) + ¢ ¢
OMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(X).

WnnmrocTpupoBaTh ¢ TOMOIIBIO Tpaduka peaqbHYI0 3aBHCHMOCTh WIIM TIPOIECC IO HX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpuyecKas Mporpeccuu

CBoOOHO omepupoBaTh MOHATHSAMH: MOCJIEIOBATENbHOCTh, apupMeThdeckas |
reoMeTpUYEcKasi IIPOTPECCHH.

3amaBaTh MOCTENOBATEIHLHOCTH Pa3HBIMU CIIOCOOAMH: ONHCATENBHBIM, TaOIWYHBIM, C

HOMOIIBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.
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BBINONMHATE BBIYUCICHHUS C MCIIONB30BaHHEM (OpMYNIT N-TO WieHa apu(PMEeTH4YecKoil u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemarte 3agaun, cBA3aHHBIE C YUCIIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3aJa4d
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).

Pacno3naBate ¥ MPUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEILHOCTEMH,
OTPaHUYEHHBIX  IIOCJEI0BATEIbHOCTEH,  MOHOTOHHO  BoO3pacTalomux  (yObIBaroOIIMX)
IIOCJIE0BATEIBHOCTEN.

HmeTs mnpencraBieHUE O CXOAUMOCTH IIOCIIENOBATEIBHOCTH, YMETb HAXOOUTh CYMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH.

[TpuMeHsATh METOI MaTEMATUYECKON MHYKIIUY [PU PELICHUH 3a/1a4.

YuebHuk

Maremaruka. AnreOpa: 7-i kimacc: 06a30BbIi ypoBeHb: yueOHHMK .MakaperaeB FO.H., Munmgiok
H.I'., HemkoB K.U. u npyrue: nox pen. TenskoBckoro C.A. 15-e uznanue, nepepabotaHHoe.
AxnunonepHoe obmectBo “MsnarenscTBo “Ilpocsemenne”

Maremaruka. Anreopa: 8-if kimacc: 06a30BbIi ypoBeHb: yueOHHMK .MakaperueB HO.H., Munmgiok
H.I'., HemkoB K.W. u apyrue: mox pexa. TemskoBckoro C.A. 17-e u3naHue, CTEpPEOTUITHOE.
AxuunonepHoe obmectBo “UMsnarenscTBo “Ilpocsemenue”

Marematuka. Anrebpa: 9-i xmacc: 0a30BbIii ypoBeHb: yueOHUK .MakapsraeB HO.H., Munmtok

H.I'., HemikoB K.W. u apyrue: non pexn. Temskockoro C.A. 16-e u3naHue, CTEpeOTUITHOE.
AxuunonepHoe obmectBo “UMsnarenscTBo “Ilpocsemenue”
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB
Ne HaunmeHoBaHMe pa3ieiioB U DJIeKTpPOHHbIe (LM (POBHIe)
n/n TEM NPOrpaMMbl Bceero KOHTPOHLHLIe 06pa30BaTeJ’IBHbIe PeCypChI
padoThI
[ToBTOpEHuME.
Apudmernueckue neiicTBus ¢
YUCJIA Y BBIUMCIIEHUSL. RSl
https://lesson.academy-
1 PanmonansHbIe yncia 11 1
(oBTOpeHIIe) content.myschool.edu.ru/lesso
n/8balb59c-aa53-49f5-8442-
3e57dc8f0549?backUrl=%2F0
2.2%2F07
[TonstTue pynkunu
https://lesson.academy-
) OYHKIHNU. KoopauHatsr u 20 1 content.myschool.edu.ru/lesson/
rpaduku. OyHKIHNA 219cd89c-8408-4afa-b2ed-
ac0464c1347e?backUrl=%2F02
2%2F07
YucnoBbie BBIPAXXCHUA
|| amrespamEc . cotent ool s uessn
S PIPOREHIA € b93d2151-4c9e-4358-h88Y-
84d951e0b7ce?backUrl=%2F02
2%2F07
[Ipocreiimmre TMHENHHbBIE
YpaBHEHUA
YPABHEHUA 11 CUCTEMBI https://lesson.academy-
4 VYPABHEHMUMN. JTuneiinsre 14 1 content.myschool.edu.ru/lesson/
ypaBHEHUS f03851f1-dcac-4ea7-aa4f-
f89ca9d0e4e5?backUrl=%2F02.
2%2F07
CreneHnsb ¢ HaTypajIbHBIM
IIOKa3aTejieM
UM CJIA 1 BBIYUCJIEHUMSL. https://lesson.academy-
5 CreneHb ¢ HaTypaJbHBIM 14 content.myschool.edu.ru/lesson/
IOKa3aTejIeM bf7eccc8-2070-4b3a-a61f-
4cfefl2aaa31?backUrl=%2F02.
2%2F07
IlonaTne MHOrOWIEHA
5 AJITEBPAMYECKUE 97 1 https://lesson.academy-

BBIPAKEHU SI. MHOrO4eHbI

content.myschool.edu.ru/lesson/
14491a87-e625-4e8d-a9bc-
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alf3442dd2d5?backUrl=%2F02
.2%2F07

AJITEBPAMYECKHUE
BBIPAKEHUS. @opmyiibl
COKPAIIEHHOTO YMHOXCHUS

19

@opMyIibl KBaApaTa CyMMBI U
KBaJpaTa pasHOCTU
https://lesson.academy-
content.myschool.edu.ru/lesson/
33084b47-f57a-4dea-9a49-
424c7cc01cf4?backUrl=%2F02.
2%2F07

YUNCJIA 1 BBIUMCJIEHUA.
JlenumocTh

10

HpI/ISHaKI/I ACIINMOCTHU
https://lesson.academy-
content.myschool.edu.ru/lesson/
ce280aec-4b16-4a8c-9a9d-
4dch2af385e5?backUrl=%2F02
.2%2F07

®OYHKUWUN. Jlunetinas
byHKIISA

20

Jluneitnast pyHkuus
https://lesson.academy-
content.myschool.edu.ru/lesson/
483f7793-2e63-4ddf-b98a-
€89025fecc39?backUrl=%2F02.
2%2F07

10

YPABHEHUA 1 CUCTEMbBI
YPABHEHMU. Cucremsr
JIMHEUHBIX YPaBHEHUN

14

CucreMbl TMHEHHBIX
yYpaBHEHU I
https://lesson.academy-
content.myschool.edu.ru/lesson/
6felabac-b26a-4a52-9e48-
c975a345aefe?backUrl=%2F02.
2%2F07

11

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HaHWI

10

Hrtorosoe noBropenue
https://lesson.academy-
content.myschool.edu.ru/lesson/
f125b4a8-3041-4374-8144-
192176da6fac?backUrl=%2F02
2%2F07

OBIIEE KOJIMYECTBO YACOB
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8 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4yacoB

Bcero

KoHTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IToBTOpEeHHE Kypca anreOpsl 7-To
KJlacca

[ToBTOpenue. JleiicTBus ¢
MHOTOYJICHAMH

https://lesson.academy-
content.myschool.edu.ru/le
sson/2480a45c-7309-4ccl-
bbbe-
fd2463eb6ad41?backUrl=%
2F02.2%2F08

YPABHEHUA U
HEPABEHCTBA. HepaBenctBa

14

CBolicTBa HEPaBEHCTB
https://lesson.academy-
content.myschool.edu.ru/le
sson/4¢70088b-7b17-4590-
941f-
b655¢ch125562?backUrl=%
2F02.2%2F08

UMCJIA 1 BBIYUCIIEHUA.
KBagpartsslii KOpeHb

17

Onpenenenue
KBaI[paTHOFO KOpHH
https://lesson.academy-
content.myschool.edu.ru/le
sson/15188204-2648-
42d5-9288-
f16ca982935b?backUrl=%
2F02.2%2F08

YPABHEHUS N
HEPABEHCTBA. KBagpartusie
ypaBHEHUSA

17

[TonsiTue kBagpaTHOIO
ypaBHeHus1. HemosHbie
KBaJApPATHBIC YPABHCHUA
https://lesson.academy-
content.myschool.edu.ru/le
sson/37474032-1389-
4407-9443-
4daf817080bc?backUrl=%
2F02.2%2F08

AJITEBPAMYECKHUE
BBIPAXKEHUAL. [IpobHo-
palroOHaIbHBIE BBIPAXKECHUS

14

[TonsATHE panoHAIBHON
npobu
https://lesson.academy-
content.myschool.edu.ru/le
sson/41077d5e-d8aa-4b67-

18
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9b4f-
32402a0c6168?backUrl=%
2F02.2%2F08

YPABHEHUMA N
HEPABEHCTBA. J/Ipo6Ho-
palOHaIbHbIEC YPABHEHUS

15

JpoOHO-palinoHalbHbIC
YpaBHCHUA
https://lesson.academy-
content.myschool.edu.ru/le
sson/642a81ee-5d8d-463b-
8fcl-
ad43613d52ba?backUrl=%
2F02.2%2F08

OVYHKINN

19

DyHKIIUU U UX TpaduKu
https://lesson.academy-
content.myschool.edu.ru/le
sson/8c7dee3d-543f-4e03-
91b1-
d43ef4ec63ae?backUrl=%
2F02.2%2F08

AJITEBPAMYECKUE
BBIPAXXEHUSI. Crenenu

14

OrnpenenieHue CTENeH! ¢

LI CJIBIM ITIOKAa3aTeJICM
https://lesson.academy-
content.myschool.edu.ru/le
sson/31ba3859-5ad6-41d1-
9979-
41324ebbd15b?backUrl=%
2F02.2%2F08

UNCJIA 1 BBIYUCJIEHMA.
JlenumocThb

10

JlemuMoCTh
https://lesson.academy-
content.myschool.edu.ru/le
sson/ce280aec-4b16-4a8c-
9a9d-
4dch2af385e5?backUrl=%
2F02.2%2F07

10

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

10

Hrorosoe IMOBTOPCHUC
https://lesson.academy-
content.myschool.edu.ru/le
sson/e502b11a-f527-4715-
9el6-
3be6b96388a4?backUrl=%
2F02.2%2F08

OBIIEE KOJIMYECTBO YACOB

136

19



https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/41077d5e-d8aa-4b67-9b4f-32402a0c6168?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/642a81ee-5d8d-463b-8fc1-ad43613d52ba?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/8c7dee3d-543f-4e03-91b1-d43ef4ec63ae?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/31ba3859-5ad6-41d1-9979-41324ebbd15b?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/ce280aec-4b16-4a8c-9a9d-4dcb2af385e5?backUrl=%2F02.2%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/e502b11a-f527-4715-9e16-3be6b96388a4?backUrl=%2F02.2%2F08

9 KJIACC

Ne HauMeHnoBanue KoanuecTBo 4acoB
JaekTpoHHbIe (HU(pPOBbHIE)
n/ | pa3zesioB U TeM Bcer | Kontpoabn
o0pa3oBaTe/bHbIE PeCypChl
n nporpamMmal 0 ble padoThI
[ToBTopenwue. [IpeobpazoBanue
YUCJIOBBIX BBIPAKEHUN
MosTopene kypca https://lesson.academy-

1 areGpht 8-ro Kacca 10 1 content.myschool.edu.ru/lesson/1396
193f-babb-4be8-86f3-
f5bd1f921acl?backUrl=%2F02.2%2
F09
OO0nacTh onpeielICHHs U 3HAYCHUS
byHKIIUN
https://lesson.academy-

2 OYHKINU 20 1 content.myschool.edu.ru/lesson/a405
adf8-8962-4b71-85bb-
01e65f2646b6?backUrl=%2F02.2%2
F09
I'padpuaeckuii MeToa penieHus
KBaJApaTHbIX HCPABCHCTB

YPABHEHUA 1 https://lesson.academy-
3 HEPABEHCTBA. 20 1 content.myschool.edu.ru/lesson/5138
KBanparHbie HepaBeHCTBa 6cecd-d57¢-48d8-9775-
c0f2ea62f19b?backUrl=%2F02.2%2
F09
Jluneitnble, KBagpaTHbIe, APOOHO-
YPABHEHI1 1 htps:lesson academy-
4 ;IE;)B?E}]IE;CE;;GHCTM 28 2 content.myschool.edu.ru/lesson/16e7f
i CHCTeh’m ba8-47c2-45c8-ab28-
875b90c49010?backUrl=%2F02.2%2
F09
CniocoObl 3a/1aHUS YHUCITOBBIX
HOCJ'ICI[OB&TGJIBHOCTGIZ
UYNCJIIOBBIE https://lesson.academy-
5 MNOCJIIEAOBATEJIBHO 21 1 content.myschool.edu.ru/lesson/48b2
CTU U TTPOT'PECCHUU 2df4-61ee-4aac-a3a’-
740566812c86?backUrl=%2F02.2%2
F09
AJI'EBPAYECKHUE [TpeoOpa3oBaHue BBIPAKEHHIA,
6 BBIPAXKEHUA. Crenenb 9 1 COZEPKAIIMUX CTENIEHU
C parMoHaIbLHBIM https://lesson.academy-
nokasarejem content.myschool.edu.ru/lesson/876f

20



https://lesson.academy-content.myschool.edu.ru/lesson/1396193f-ba6b-4be8-86f3-f5bd1f921ac1?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/1396193f-ba6b-4be8-86f3-f5bd1f921ac1?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/1396193f-ba6b-4be8-86f3-f5bd1f921ac1?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/1396193f-ba6b-4be8-86f3-f5bd1f921ac1?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/1396193f-ba6b-4be8-86f3-f5bd1f921ac1?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/a405adf8-8962-4b71-85bb-01e65f2646b6?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/a405adf8-8962-4b71-85bb-01e65f2646b6?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/a405adf8-8962-4b71-85bb-01e65f2646b6?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/a405adf8-8962-4b71-85bb-01e65f2646b6?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/a405adf8-8962-4b71-85bb-01e65f2646b6?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51386ccd-d57c-48d8-9775-c0f2ea62f19b?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51386ccd-d57c-48d8-9775-c0f2ea62f19b?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51386ccd-d57c-48d8-9775-c0f2ea62f19b?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51386ccd-d57c-48d8-9775-c0f2ea62f19b?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51386ccd-d57c-48d8-9775-c0f2ea62f19b?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/16e7fba8-47c2-45c8-ab28-875b90c49010?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/16e7fba8-47c2-45c8-ab28-875b90c49010?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/16e7fba8-47c2-45c8-ab28-875b90c49010?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/16e7fba8-47c2-45c8-ab28-875b90c49010?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/16e7fba8-47c2-45c8-ab28-875b90c49010?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/48b22df4-61ee-4aac-a3a7-740566812c86?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/48b22df4-61ee-4aac-a3a7-740566812c86?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/48b22df4-61ee-4aac-a3a7-740566812c86?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/48b22df4-61ee-4aac-a3a7-740566812c86?backUrl=%2F02.2%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/48b22df4-61ee-4aac-a3a7-740566812c86?backUrl=%2F02.2%2F09
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da02-ce56-40e9-9d53-
3c71cb78dd3f?backUrl=%2F02.2%2
F09

[ToBTOpEHME, 0000IICHNE,

Hrorosoe noBropeHue
https://lesson.academy-
content.myschool.edu.ru/lesson/6524

CHCTEMATU3ALMS 3HAHUN 28 a513-3b2b-4bdf-8816-
74fd80a494a2?backUrl=%2F02.2%2
F09
OBIIEE KOJIMYECTBO 136
YJACOB
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