AKKpeIuTOBaHHOe 00pa3oBaTeIbHOE YaCTHOE YUpeKAeHne
BbICHIEr0 00pa3oBaHus
«MockoBckui (pHaHCOBO-IOpUANYecKUil yHuBepcuter MPIOA»

HIkosa «Haykorpag»

COI'VTACOBAHO YTBEPKIEHO
[1€1IarOrMYECKUM COBETOM npukaszoM pexropa Ne 16-10/141
rpotokout Ne 1 «29» aBrycra 2024 r.

«28y» aBrycra 2024 r.

Pa6bouyas nporpamMma
no yue6HoMy npepmety «Anrebpa»
Ha YPOBEHb OCHOBHOIo 06uero o6pasoBaHus
(mns 7-9-x kiaccoB)



IHosicHUTEIbHASA 3alIUCKA
Pabouas nmporpamMma mo y4eOHOMY TipeaMeTy «Airedpa» Ha YpOBEHb OCHOBHOTO
oOmiero oOpaszoBaHusi Il oOywaromuxcs 7-9-x kjaccoB paspaboraHa B
COOTBETCTBHH C TPEOOBAHUSMU:

« ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 o0pa3oBaHUM B
Poccniickont @enepanun»;

« mnpukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO06
YTBEpPXKJIEHUU  (EeaepalbHOrO  TOCYJAapCTBEHHOIO  00pa3oBaTEIbHOrO
CTaHJapTa OCHOBHOT'O O0IIETr0 00pa3oBaHUs»;

« npukaza Munnpoceuienus Poccurickoit ®eaepanun ot 18.05.2023 Ne370
«O0  yTtBepxkaeHun  ¢enepanbHON  00pa30BaTEIBLHOM  MPOrpPaMMBbI
OCHOBHOTO  o0miero oOpa3oBanus» (3apeructpupoBan  12.07.2023
No74223), ¢ u3MEHEHUsIMH B COOTBETCTBHM C MpHKa30oM MHHHCTEPCTBA
npocenieHust Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O
BHECEHUM H3MEHEHHMM B  HEKOTOpbIE  IIpUKa3bl  MUHHUCTEpPCTBA
npocBemieHnst Poccuiickoin @epepannu, Kacawoomuecs —(enepanbHbIX
oOpa3zoBaTelIbHBIX MpOrpaMM  HayajdbHOro  OO0mIero  oOpa3oBaHwus,
OCHOBHOTO 00111eT0 00pa30BaHuUsl U CpeIHETO 0011ero 00pa3oBaHus;

« mnpukaza Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O06
yTBepxaeHuu [lopsiika opraHuzamuuy U OCyliecTBICHHUS 00pa3oBaTeIbHON
JIESATeTbHOCTA TI0 OCHOBHBIM 00111€00pa30BaTe/IbHBIM IpOrpaMMaM —
o0Opa3oBaTeIbHBIM MPOrpaMMaM Ha4aJlbHOTO O0IEro, OCHOBHOTO OOILEro
U CpeJIHEero 0011ero o0pa3oBaHus»;

« CIT 2.4.3648-20 «CaHUTapHO-IMIUIEMUOJIOTHYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCITUTAHUS U 00yUYEHUs, OTAbIXA U 03[I0POBIICHUS JIeTeH U
MOJIOJICKW», YTBEPKICHHBIX IMOCTAHOBIICHHEM TIJIaBHOIO CAHUTAPHOIO
Bpaua oT 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «I'urueHuyeckue HOpPMATHBBI W TpPEeOOBAHUA K
obecrnieueHuto Oe3omacHOCTH ©  (Wiau) OE3BPEIHOCTH JUIsl 4YellOBeKa
(hakTOpoOB cpebl OOUTAHUS», YTBEPKICHHBIX MOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2;

e OCHOBHOH 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHus
mkoJibl «Haykorpamy

« Konuenmuu pa3Butus martemaTudeckoro oOpa3zoBanus B Poccuiickoit
denepaunun

AnreOpa sBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIIET0 00pa30BaHUS:
OHa OO0eCIMeYMBaeT W3y4YeHUE JPYTUX AUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO,
TaK U TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOJMMO MJIs MPOIOJDKCHUS
oOpa3oBaHUsS M B MOBCEIHEBHOW >XKM3HH. Pa3zBuTHe y OOydarOmMXCsS HAYYHBIX
MPEJCTABICHUN O MPOUCXOXKACHUU U CYLIHOCTU alreOpanvecKux aOCTpakilui,



croco0e OTpakeHHsI MAaTEeMAaTHYECKOW HAYKOU SIBJICHUM M TIPOIIECCOB B MPUPOJIC
1 OOIIECTBE, POIH

MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM TIO3HAHWW W B TPAKTHKE
crocoOCTBYeT (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS,
HEOOXOJAMMBIX ISl alallTallid B COBPEMEHHOM LIU(PpoBOM obuiecTBe. M3yueHue
anreOpbl Oo0ecreYnBaeT pa3BUTHE YMEHHs HAOII0JaTh, CpPaBHHBAaTh, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIIICHUS,  CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JICHCTBHUS M BBIBOABI, (POPMYITHPOBATH
yTtBepkeHusa. OcBoeHre Kypca anreOpbsl o0ecreynuBaeT pa3BUTHE JIOTHUECKOIO
MBIIIJIEHUST O00yYaroluXcsi: OHU HCIONBb3YIOT JEAYKTHUBHBIE M WMHIYKTUBHbBIC
paccyxJieHusi, 0000IIeHue U KOHKPETU3AIMI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOydenue anreOpe mpearnojaracT 3HAYUTEIbHBIH 00BEM CaMOCTOSATEIBHOM
JESATENHHOCTA OOYYArOMINXCS, TO3TOMY CaMOCTOSITEIbHOE peIlIeHHue 3ajad
SBJISICTCSI peaTu3aluel eITeIbHOCTHOTO MPUHITUAIIA 00YUICHUSI.
B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» i OCHOBHOTO OOIIETO

o0Opa30BaHUsS OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIHLHO-METOIUICCKUEC JIMHUM:
«Uucma w BBIUKCICHUN», «ANTEOpandecKue BBIPAKCHUSN», «YpaBHEHUS W
HepaBeHCTBa», «DyHkmumy. Kakmas w3 3TUX COAepKaTelIbHO-METOINYCCKUX
JUHUHN pa3BHBACTCS HA MPOTHKCHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C
JAPYTUMH €T0 JIMHHAMHU. B Xole u3ydeHus ydeOHOTrO Kypca OO0ydYaroIuMcs
MPUXOJIUTCS JIOTUYECKH PaCCyX/IaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM B MNporpamMmy ydeOHOTro Kypca «Amredpa» BKIIOUYCHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMUCS
OCHOB  yHHMBEPCAJIBHOTO  MareMaTthyeckoro si3bika. CoaepkarenbHON |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AureOpa» SIBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHuM «YHCIIa U BBIYUCICHUS» CIY>KUT OCHOBOW ISl TAJIbHEUIIIETO
M3YYCHUS MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIIEHUS, (GOPMHPOBAHUIO YMEHHUS TIOJb30BAThCS QITOPUTMAaMH, a TaKXKe
MPUOOPETCHUIO TIPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJI TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCJIC HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMSI
CBSI3aHO C PAIMOHAIBHBIMM W HPPAlMOHAJIBHBIMU YHCIaMH, (HOPMHUPOBAHUEM
IpEeACTaBICHUNH O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHHUE OCBOCHHUS YHCIOBOM
JUHUU OTHECEHO K CpeAHeMY 001eMy 00pa30BaHHUIO.

Copnepxanue NIBYX alreOpanyecKux JUHUN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI U HEPABEHCTBAa» — CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYUAFOITHXCS
MaTEeMaTUYECKOTO ammapara, HeOOXOAMMOTO IS PeIIeHUs 3aJad MaTeMaTHKH,



CMEXKHBIX TIPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHusi Y4YeOHBIM MaTepuaa TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BhIpaKeHUH. AnreOpa IeMOHCTPUPYET 3HaYCHUE MAaTEMATHKHA KaK
S3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKUX MOJIEIEH, OMUCaHUSI TPOIIECCOB U
SABJICHUN peanbHOro wMupa. B 3amaun oOyueHus anreOpe BXOJAT TaKxkKe
JanbHEWIlee Pa3BUTHE AJTOPUTMHUYECKOTO  MBIIIJIEHUS, HEOOXOJAUMOTO, B
YaCTHOCTH, JJISI OCBOCHHMS Kypca HWH(OPMATUKW, U OBJIaJCHUE HaBBIKAMU
JEAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue cUMBOIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTRY.
Copnepxanve (QyHKIIMOHAIBHO-TpaQUUECKOW JMHUM HaIEJIEHO Ha TOJy4YeHHE
OoOyJaroMIMMHUCS 3HAHUN O (YHKIMSIX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJENH
JUTSL OTIICAHUST ¥ UCCJIEIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE
u obmectBe. M3yuenne marepuana CrmocoOCTBYET PAa3BUTHUIO y OOYyYaroOlmUXCs
YMEHHSI UCIIOIb30BaTh PA3JIMYHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (HOpPMUPOBAHHE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMU U KYJIbTYPBHI.
CornmacHo y4yeOHOMY TIUIaHy, B 7-9-x Kjaccax H3ydaeTcsi Y4YeOHBbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eNbl COACpP)KaHUS:
«Yucna ©  BBIUMCICHUS», «AnreOpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPABEHCTBa», « DYHKIUNY.
Ha uzydenne ydeOHOro Kypca «Aunredpa» orBomgutcs 306 yacoB: B 7-M Kiacce
— 102 gaca (3 yaca B Henento), B 8-M kiacce — 102 yaca (3 yaca B Hefenio), B 9-m
kiacce — 102 gaca (3 gaca B Hezeio).
Jis  peanuzanMu  TPOrpaMMbl  KCIIONB3YIOTCA YYCOHHMKH, JOIMYIICHHBIE K
WCIIOJb30BAaHUIO TPU PeANU3allMi UMEIONIUX TOCYJApPCTBEHHYIO aKKpPEIUTALUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HA4YaJIBHOTO OOIIETO, OCHOBHOTO OOIIETO, CPEIHETO
obmiero o0pa3oBaHUS OpraHU3alMsMHU, OCYIIECTBISIIOIIMMU OOPa30BaATEIbHYIO
NEATEIBHOCTD, MpuKka3zoM MunnpocsenieHns ot 21.09.2022 Ne 858:
Marematuka. Anre0Opa: 7-i kiacc: 0a30BbIM ypoBEeHb: yueOHUK; 15-¢ uznanue,
nepepaboranHoe / MaxkaperueB F0.H., Munmaiox H.I'., HemkoB K.W. u ap.; nox
pen. TenskoBckoro C.A.  AkmuoHepHoe oOmectBo  «M3maTenbcTBO
"IIpocBenienue"»;
Marematuka. Anredpa: 8-if kiacc: 0a30BbIM ypOBEeHb: yueOHUK; 16-¢ u3nanue,
nepepaboranHoe / MaxkaperueB F0.H., Munmtok H.I'., HemkoB K.U. u np.; ox
pen. TensakoBCKOro C.A. AxunoHepHoe oOmrecTBO «M31aTENBCTBO
"IIpocBenienue"»;


https://1zavuch.ru/#/document/99/352000942/undefined/

« Marematuka. Anrebpa: 9-ii kiacc: 0a30BbI YPOBEHB: YUEOHHK; B 2-X 4aCTAX/
Mopakosuu A.I', CemenoB II.B, Anexcanapoa JI.LA ., OOO W3znarenbckuii
neHtp «Bentana-I'padp»

DOneKTpoHHbIE 00pA30BATENbHBIE PECYPCHI, JOMYLIEHHBIE K HCIOJIb30BAHUIO IPH

peanu3aluMyd HMEIIIMX TOCYAapCTBEHHYIO aKKpEeIWTalui0 o0pa30oBaTeIbHBIX

MporpaMM HA4aJbHOTO OOILEro, OCHOBHOTO OOWIEro, CpeIHEro OOIIero

oOpazoBanus npukazom Munmnpocsenienus ot 04.10.2023 Ne 738:

e bubmuoreka OI'UC «Most IITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

e Marepuansl I MOATOTOBKA K BCEPOCCHMCKUM IMPOBEPOUYHBIM padoTaM,
000 «xmacer.

e Marepuansl I TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY

«Skmacey.
Conep:xxanue yueOHOro npeamMera
7-H KJacc
Yucsia ¥ BbIYMCICHUSA
JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OJHOU (OPMBI 3amucu aApooei
K apyrou. [loHATHE panMOHAIBHOTO YMCIIA, 3aIIUCh, CPABHEHUE, YIOPSIIOYNBAHUE
palMOHANIBHBIX YKCcell. ApuMeTHuecKue NeHCTBUS C PAaMOHAIBHBIMU YHCIAMHU.
Pemenue 3a1a4 u3 peaqbHON NPAKTUKHA HA YacTH, HA TPOOH.
CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeJesieHne, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE OMpEJIEIeHUs, 3aMuCh 0oNbIuX yucel. [IponeHTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/lauMl HA
IPOLIEHTHI, pEUICHUE 3a7a4 U3 PEAIbHON IPAKTUKH.
IIpumeHeHne NPU3HAKOB JIETMMOCTH, Pa3IOKEHHE HA MHOXKUTEIM HATypaJbHBIX
quce.
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U 0OpaTHast MPOIOPLMOHAIBHOCTH.
AJiredOpanyeckue BbIpaKeHU s
IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. JlomycTumble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXy BEITUYMHAMU B BUJIE
(bopmynsl. Beruucnenus no popmynam. [IpeodpasoBanne OyYKBEHHBIX BbIpaKEHUH,
TOXXIECTBEHHO pAaBHbIE BBIPAKEHMs, TMpaBHiia MpeoOpa3oBaHHUsI CyMM U
MIPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJEHUS MOJO0HBIX ClaraeMbIX.
CBoOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.
OpHounensl u MHorouneHsl. CreneHp MHorowieHa. CloKeHHE, BBIYMTAHUE,
YMHOK€HHE€ MHOTOWICHOB. @OpMyJIbl COKpPAIEHHOTO YMHOXEHUSA: KBaapar


https://1zavuch.ru/#/document/99/1303567825/

CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBwiIa MNpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUH.

JIuHetHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JMHEUHOIO
YpPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEeHHU. CoCTaBJIEHHWE YPaBHEHHHU MO
YCJIOBMIO 3a1aul. Penienue TeKCTOBBIX 3a4a4 ¢ IOMOIIBI0 YPaBHEHUH.

JluneliHoe ypaBHEHHE C JBYyMs NepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JUHENHBIX YPAaBHEHUN C JABYMsS INEpEeMEHHBIMH. PelieHue cucreM ypaBHEHUN
crocoboM MoACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3a/ad € IOMOIIbBIO
CHUCTEM ypPaBHEHUU.

DOyHKUNHA

Koopaunara Toukm Ha mnpsmou. UucnoBsle npomexyTku. PaccrosHume Mmexnay
IBYMsI TOYKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpsimoyrosbHas cuctema koopauHar, ocu Ox u Oy. Abciucca 1 opaArHaTa TOYKH
Ha KOOPJMHATHOM ImIockocTH. Ilpumepbl rpadukoB, 3anaHHBIX (oOpMyIamu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTed. [lonsarue Qynkuuu. ['padux
¢bynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, ee rpaduk. ['padux dynkumu
y = [x|. I'padmyeckoe pelieHrne JIUHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHCHUU.

8-i1 ki1ace

Yuciia 1 BbIYHCICHUSA

KBaapatusiit kopenb u3 uncina. [lonstue o0 uppanroHaibHOM uucie. JlecaTnunbie
npUOIKEHUsT UppallMoOHaIbHBIX yncesn. CBONCTBA apu(PMETHYECKUX KBaJApPAaTHBIX
KOpHEH M HX TPUMEHEHHE K MPeoOpa30OBaHMUIO YHMCIOBBIX BBIPAXKCHHN U
BBIUUCIICHUAM. J[€HCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enpIM OKas3aTeneM U ee ceorcTBa. CTaHaapTHAS 3alKMCh YUCIA.
AuredpanvecKue BbIPpaKeHUA

KBazpaTHbIil TpeXuieH, pa3inoKeHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIH.
AnreOpandeckast 1po0b. OCHOBHOE CBOMCTBO anreOpamdeckoil npodu. CroxeHue,
BbIUMTAHUE, YMHOXXEHHE, JeJieHue anredpanueckux napobei. PampoHanbHbIe
BBIPAXKEHMSI U UX NTpeoOpa3oBaHHUE.

YpaBHeHUs U HEPABEHCTBA



KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHMH, CBOISAIIUXCS K JIMHEMHBIM MW KBaJApPAaTHBIM.
[Tpocreitmue ApoOHO-palOHATbHBIE YPAaBHEHUSI.

I'paduueckas uHTEpHpeTaluss ypaBHEHUM C JBYMS MEPEMEHHBIMHU M CHCTEM
JVUHEWHBIX YPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHns cucrem
HEJIMHENHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au anreOpandeckuM CrocoooMm.

HuciioBble HEpaBEHCTBA M HMX CBOWCTBAa. HepaBEeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKUNHA

[Tonsitue ¢dynkuuu. OOIACTh OMpENETICHUS M MHOKECTBO 3HAUYCHUM (PYHKIUU.
Crioco0Osb1 3amanus QyHKITHIA.

I'padux pynkumm. Urenne cBoicTB dhyHKImu 1o ee rpaduxy. [Ipumepsr rpadukos
(GYHKINNA, OTPaXKAIOMINUX PEeaTbHBIE TMPOIECCHI.

OyHKIMKY, ONUCHIBAIOIIME TPSIMYI0 H  OOpaTHYIO  MPOMOPIMOHATBHBIC
3aBHCHMOCTH, MX rpaduki. PyHKuN y = X% y = X°, y = VX, y = |x|. ['paduaeckoe
pelLIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

9-i1 ky1acc

Yuciia v BBIYUCTICHUSA

PannonanbHbple 4MCla, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIC ApoOu. MHOXKECTBO NEUCTBUTENBHBIX YUCEIN, IEUCTBUTENIbHBIC YHUCIIA
KaKk OECKOHEYHBbIE JECATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM TIPSIMOU.
CpaBHeHHME  JIEWCTBUTENBHBIX  4uCeN,  apudMeTHuecKkue  JEeUCTBUS  C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3smepsl  OOBEKTOB  OKPYXKAIOMIETO MHpA, JUIMTEIBHOCTh IMPOIECCOB B
OKPY’KarOIIEM MHpE.

[IpubnumxeHHOe 3HAYEHUE BEJIMYMHBI, TOYHOCTH MpUOIMKeHUsa. OKpyrieHue
yucel. [Ipuknika v oueHka pe3yabTaToB BEIYUCICHUM.

YpaBHeHUA U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIUXCS K TUHEUHBIM.
KBagpatHoe ypaBHeHue. PelleHHe ypaBHEHHI, CBOISAIIMXCSA K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETHEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIU.



Pemenue apoOHO-pallMOHANBHBIX ypaBHEHWH. PerneHnme TEKCTOBBIX —3ajad
anreOpanyeckuM MeTOJIOM.

VYpaBHeHHE C ABYMsI TEpPEeMEHHbBIMH W ero Trpaduk. PemieHune cucreM IBYX
JIMHEWHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU. Pernienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au anreOpandeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpHperanvs HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

DOyHKUNHA

KBagpatnunass ¢ynkmus, ee rtpaduk u cBoictBa. [lapabona, KOOpIWHATHI
BEPLIMHBI TapadOoJIbl, 0Cb CAMMETPHH MAPa0OJIbI.

I'padpukn dyuxkmmiiy = kx, y =kx + b, y =k/x, y = x>, y = Vx, y = |x| u ux
CBONCTBA.

Yucsi0BbIe NMOCJIEI0BATEILHOCTH U IIPOTPECcCUM

[loHATHE YHCIIOBOM  MOCIEAOBATEIBbHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTU
pEKyppeHTHOM dhopMyIIoii U HopMyJI0il n-ro 4ieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. @DopMynbl n-ro  4jieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUl, CYMMBI IEPBBIX N-X YJICHOB.
N300pakenne wieHOB apuMETUIECKON U TEOMETPUUYECKON MPOrPecCrii TOUKaMu
Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIH M 3KCHOHEHIMAIbHBIA pocT. ClI0)KHbIE
IIPOLICHTHI.

H.]IaHI/lpyeMLIe Pe3yJabTAThI OCBOCHUS NMMPOIrPpaMMbl
JINYHOCTHBIE Pe3yIAbTAThI

JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrpaMMbl Y4eOHOTO Kypca «Airedopay

XapaKTepU3yIOTCH:

1) naTrpuoTHYecKOe BOCIIMTAHME:

e TIPOSIBIICGHUEM MHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCUUCKONW MaTeMaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCHMCKUX MATEeMaTUKOB U



POCCUHCKOW MaT€MaTU4YECKOW IIKOJIbI, K MCIOJB30BAHUIO 3TUX JOCTHXCHUU B
JIpyTUX HayKax ¥ MPUKIAIHBIX cepax;

2) I'pa’kKIaHCKO0€ U TYXOBHO-HPaABCTBEHHO€ BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpaxJaHWHA W pealu3alii ero
npaB, NpPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IMUHBIX  CTPYKTYp, SBJIEHUM, MpOUEIyp TPaKJaHCKOTO  OOIIECTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHIO STUYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHXKEHUM HayKH,
OCO3HaHMEM BAXHOCTH MOPAIBbHO-ITHUECKUX MPUHIUIIOB B JIESITEIbHOCTH
YYEHOT0;

3) Tpyi0BO€E BOCTIMTAHME:

YCTaHOBKOW Ha AakKTHUBHOE YyYacTHE€ B PEUICHUM MPAKTUYECKUX 3a]ad
MAaTeMaTH4YE€CKOW HAIPaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMATHYECKOTO
oOpa3oBaHUs Ha MPOTSHKCHUM BCEH KU3HM JJI YCIEMTHON TpodecCHoHambHOM
NEATENIbHOCTA U Pa3BUTHEM HEOOXOJIUMMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM HWHIWBUAYAIbHOW TpPAGKTOpPUM OOpa3oBaHUsI U >KU3HEHHBIX
MJIAHOB C YUYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIUTAHHE:

CIOCOOHOCTBIO K  AMOIMOHAJBHOMY M ACTETHYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aay, PEIICHUN, pacCy IACHHUIN, YMEHUEM BUICTh
MaTeMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'O MO3HAHMS:

OpUEHTAllMEd B JCATEIIBHOCTA HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
MPe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI
U OOIIeCTBa, TOHMMAaHUEM MaTEeMaTHYECKON HAyKH Kak cQepbl 4eT0BEYECKOMN
JEATENBHOCTH, 3TAIOB €€ PA3BUTHUS U 3HAUMMOCTH JUJIS PA3BUTHS LIUBWIN3ALUN,
OBJIQJICHUEM SI3BIKOM MATEMATUKM M MaTEMATHYECKOM KyJIbTypOM Kak
CPEICTBOM  MO3HAHUSA MHPA, OBJAJCHUEM  MPOCTEUIIMMHA  HAaBBIKAMU
UCCIIEOBATEIBCKON IESITENBHOCTH;

6) ¢usuyeckoe BocnUTaHME, (OPMHPOBAHME KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy UM

TOTOBHOCTBIO TPUMEHATH MaTEMaTU4YECKUE 3HAHHWS B MHTEPECax CBOETO
3MIOPOBBS, BEACHUS 3M0pOoBOro obOpa3a  KM3HH (3[0pOBOE THUTAHHE,
cOamaHCHpPOBAaHHBIA PEKUM 3aHATHH W OTABIXA, peryisapHas ¢u3ndecKas
aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;



7) 3K0JI0THYeCKOe BOCIIUTAHME:

e OpHMEHTALMEW Ha NMPUMEHEHHE MAaTEMATUYECKUX 3HAHWM JUIs pelIeHus 3a1ad B
00JJaCTH COXPAHHOCTH OKpPYXAIOLIEld Ccpeibl, IJIAHUPOBAaHUS IOCTYNKOB U
OLIEHKM MX BO3MOXKHBIX MOCJIEICTBUM I OKPYKAIOIIEH Cpelbl, OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PEIEHUs;

8) amanranMs K HM3MEHAKINMMCH YCJOBMAM COLMAJIBHONH W NPHUPOJAHOM

cpeabl:

e TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONPEACICHHOCTH, IOBBIILICHHEM
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTHYECKYIO IEATENbHOCTb, B TOM
qucl€ YMEHUS YUUTbCA Yy JPYrux Jrojei, npuoOperatb B COBMECTHOU
NEATEIIbHOCTA HOBBIC 3HAHUS, HABBIKA U KOMIIETEHLIMM U3 OIBbITA IPYTUX;

s HEOOXOAMMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
(GopMynupoBaTh HJIEH, MOHITHUS, TUNOTE3bl 00 OOBEKTaX U SBIEHUSX, B TOM
quclie paHee HEU3BECTHBIX, OCO3HABATh ACPHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHIIMH, IIJITAHUPOBATh CBOE PAa3BUTHE;

e CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCOPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUINII KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIE
pemieHuss U JIedcTBUs, (OpMYyIMpOBaTh M OLEHUBATH PUCKH U MOCIEICTBUA,
dbopMUPOBATH OTBIT.

MeTanpeaMeTHbie pe3yJibTaThl

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble Jjoruyeckue qeicTBus:

e BBIBIATH W XapaKTEpHU30BaTh CYIIECTBEHHBIC IPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy MOHATHIMH, (QOPMYIUPOBATH
OnpeaeIeHUs MOHATHUH, yCTaHaBJIUBATh CYILIECTBEHHBIN IPU3HAK
KJaccu(UKauy, OCHOBAaHMS s OOOOIIEHHS M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAJIN3a;

e BOCIpPHUHHMATb, bopMyIpoBaTh u npeoOpa3oBbIBaTh CYKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, €AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

« BBISBJISATH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUMS B
(akTax, JaHHBIX, HAONIOAECHUAX M YTBEPXKICHUSAX, MpEAsaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JI€NIaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKJIIOUECHUN 10 aHAJIOTHH;
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pa3dupaTh J0Ka3aTelbCTBA MaTEMAaTHUECKUX YTBEPXKIEHUH (TpsSMble U OT
OPOTUBHOIO), NPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JI0Ka3aTeJIbCTBA
MaTeMaTU4ecKuX ()akTOB, BEICTPAUBATh apTyMEHTALINIO, IPUBOAUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CHoco0 pemeHus ydeOHOM 3anauu  (CpaBHUBATH  HECKOJIBKO
BApUAHTOB  pEILICHUsA, BbIOMpATh HaubOonee MNOAXOIAUMH C  y4EeTOM
CaMOCTOATENLHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBare/bLCKue JAeiiCTBUA:

UCIOJb30BaTh BOINPOCHl KaK HCCIEIOBATEIbCKUA HHCTPYMEHT I103HAHUA,
(GopMynupoBaTh  BONPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUYUE, MpolieMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh MUCKOMOE M JIaHHOE, (hOpMUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH IO  CaMOCTOATENbHO  COCTaBICHHOMY IUIaHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEXKIY c000ii;
CaMOCTOSITENTbHO (popMyupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJibTaTam
NPOBEJCHHOTO HAOJIOACHMS, MCCIEIOBAHUSA, OLIEHWBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpolecca, a TakKe BBIIBUTaTh
MPEONI0KEHHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIITH ~ HEJIOCTATOYHOCTh WM HM30BITOYHOCTh MH(MOpMANUW, JAaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W  WHTEPIPETUPOBATH
uHGOPMAITUIO Pa3ITUYHBIX BUIAOB B (POPM MIPEICTaBICHNUS,

BEIOMpaTh (popmy mpencTaBieHUs WHGOOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbIe
3a/la4u CXeMaMu, TuarpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMU;
OIICHWBATh HANSKHOCTh WHPOPMAIMK TIO KPHUTEPUAM, TMPEIIOKESHHBIM
YUHUTEIEM WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUAMH U
HEeJIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHUS 10 X0y PELICHUS 3a7auH,
KOMMEHTHUPOBATH IMOJIyUYCHHBIN PE3YJIbTAT;

B XO0/ie OOCYXXJIEHUS 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIAa€MON TEMBI,
npoOsiemMbl, pelraeMor 3a/layd, BBICKA3bIBaTh HJIEH, HAIlEJIEHHbIE Ha TOUCK
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pEIIeHHs, COMOCTABIATh CBOM CYXKJEHHUS C CYXXIEHUSMH JPYTUX YYACTHHUKOB
uanora, 0OHapy»XKUBaTh pa3ju4Ke W CXOJICTBO MO3UIIMN, B KOPPEKTHOU (popme
(dbopMyIMpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPENCTaBIATH PE3yIbTaThl PEIICHUS 3aJa4d, SKCIEPUMEHTA, HCCICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIIBHO BBHIOMPATh (POpMAT BBHICTYIICHUS C yYETOM 3a1ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH;

e TIOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUIYaIbHOU
paboTHI IPH PEIICHUM YYCOHBIX MAaTEMATHICCKUX 3a]1a4;

e TPUHUMATh 1€JIb COBMECTHOH JESTENbHOCTH, IJITAHUPOBATh OpPraHU3aLUIO
COBMECTHOM paboThl, paclpenensTh BUAbI padO0T, T0roBapuUBaThCs, 00CYXKAATh
IpoLIeCC U Pe3yJIbTaT paboThl, 0000IaTh MHEHHUSI HECKOJIBKHX JIOJICH;

e Y4YacTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYyXkAeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JIp.), BHITIOIHATH CBOIO YacTh paOOThl U KOOPJIUHUPOBATH
CBOM JICUCTBHS C JIPYTMMH WICHAMH KOMAaHJbI, OIICHUBATh KAa4ECTBO CBOETO
BKJIaJla B OOIMUI MPOAYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICCTBHUSL.

PerynsiTuBHbIE YHUBeEPcAJIbHbIE YUeOHbI€ JIeiicTBUS

Camoopranusanus:

e  CaMOCTOSATEIHHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a/1auu (WJIM €T0 4acTh),
BBIOMpATH CITOCOO PEIICHHSI ¢ YYETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATb M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4e€TOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

e BJAAETHh CIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTra
peIIeHus] MaTeMaTUIECKOM 3a/1a4H;

e TPEIBHIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEUICHUU 3a]adH,
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBUE peE3yibTaTa ACATCIBHOCTH IOCTABICHHOW TN U
yCIIOBUSIM, OOBSCHATh TPUYMHBI JIOCTHIKCHUS WIM HEIOCTHIKCHUS IICIH,
HAXOJUTh OINOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIe pe3yabTaThI

7-# KJacc
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K koHmy oOydeHuss B 7-M KJjacce OOy4YaromUNUCS TOJMYYUT  CIEIYIONUe
MPEAMETHBIC PE3YJIbTATHI.

Yucsa v BbIYHCTEHUS

BrITIONTHSTH, cOueTast yCTHBIC W MIChbMEHHBIC TIPUEMBI, apU(PMETHICCKUAC TEHCTBHS
C pallMOHAILHBIMH YHCIAMHU.

HaxonuTe 3HaYCHUS YUCIOBBIX BBIPAKCHUM, MPUMEHSITHh Pa3HOOOPa3HbIE CITOCOOBI
U TPUEMbl BBIYMCICHUS 3HAUYEHWH JPOOHBIX BBIPAKCHHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE JPOOH.

[lepexoautes OT oAHOW (OPMBI 3amMCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECSITHUYHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAIILHBIE YHUCTIA.

OKpyTrJisTh yucia.

BhITIONHATh TMPUKHUIKY W OIEHKY pPE3yJbTaTa BBIYMCICHHUMA, OICHKY 3HAYCHHM
YHCJIOBBIX BBIPOKCHUM. BBIMOTHATH HEUCTBUS CO CTENEHSMU C HATypalbHBIMH
MTOKa3aTeIISIMH.

[IpumMeHsATh TPU3HAKU JETMMOCTH, PA3JIOKEHHUE Ha MHOKHUTEIU HaTypadbHBIX
YHCEIL.

Pemares TpaKTUKO-OPUEHTHPOBAHHBIC 3a/Jayd, CBSA3aHHBIE C OTHOIICHUEM
BCJIMYHH, MPOMOPIIMOHAIILHOCTRIO BEIIMYWH, TPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl peuieHus 3a7a4 C y4eTOM OrpAaHMYEHUM, CBS3aHHBIX CO CBOMCTBAMMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panyvecKkue BbIPaKeHUS

Hcnonb3oBaTh anreOpandeckyr0 TEPMHUHOJIOTHUIO M CUMBOJIUKY, MPUMEHATH €€ B
MpoIIecce OCBOSHUS y4eOHOTO MaTepHaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQXCHHN TMPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

BrImotHATh  mpeoOpa3oBaHus IIEIOT0 BBIPAKEHHS B MHOTOWICH MPHUBEACHUEM
MOTIO0HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BEITIONHATh YMHOKEHHE OJHOWICHA HA MHOTOYJICH U MHOTOWICHAa HA MHOTOYJICH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IoKCHUE MHOTOWICHOB Ha MHOXHUTEIIH C IIOMOIIbIO BBIHECEHUS
3a CKOOKU OOIIEro MHOMHUTENS, TPYNIUPOBKU ClaraeMbiX, MPUMEHEHUs: GopMyI
COKPAILIEHHOTO YMHOXKEHHS.

[IpumensaTs npeoOpa3zoBaHusi MHOTOWICHOB JJisi PEUICHUS PAa3IMYHBIX 3a]ad U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

13



Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU IIOKA3aTEJSIMA IS
peoOpa30BaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHElHBIE YypaBHEHUsS C OJHOM IIEPEMEHHOM, IPUMEHSS NpaBUia
Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATs, sABisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensaTs rpaduyeckre METOJbl NMPHU PEIICHUU JIMHEWHBIX YpPAaBHEHHM M HUX
CUCTEM.

[TopOupaTh npuUMepskl Map YUCe, SIBISIOUUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS
C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTU TpauK JMHEHMHOrO YpaBHEHUS C JIBYMS
MePEMEHHBIMH, MOIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.
Pematp cucTtembl NBYyX JMHEWHBIX YPAaBHEHHH C JByMs NEPEMEHHBIMU, B TOM
quCiie TpaQUIECKH.

CocTaBisTh U peniaTh JUHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEUHBIX ypaBHEHUM
II0 YCJIOBHMIO 33Ja4¥, MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
ITOJTyYEHHBIN PE3YJIbTAT.

DyHKUNHA

N3o0paxkatb Ha KOOPAMHATHOM NPSMOM TOYKHU, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KU, NHTEPBAJIbI, 3aIIUChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoM S3bIKe.

OTMeuarb B KOOpPJAMHATHOW IUIOCKOCTHM TOYKHA MO 3aJaHHBIM KOOpJAHWHATaM,
CTpouTh rpaduky TuHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUHU y = [X|.
OnuceIBaTh C MOMOIIBI0 (DYHKITMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIHMUYUHAMM:
CKOpOCTb, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTS,
MPOU3BOAUTEILHOCTD, BPeMsi, 00BbeM PabOTHI.

HaxonuTe 3HaueHre (PyHKIIMH M0 3HAYEHUIO €€ apryMEHTA.

[Tonumars rpaduueckuid crnocod TpeACTaBICHUS U aHadu3a UHQpOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPUKOB peagbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

8-i1 ki1ace

K xonmy oOyuenuss B 8-M KkJjacce oOydJaromuiicsi TIOJYYUT — CIEAyIOIIUe
IPEAMETHBIE PE3YJIbTATHI.

Yucaa v BIYMCICHUA
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Hcnonb30BaTh HayaJdbHBIE MPEICTABICHUS O MHOYKECTBE JCUCTBUTEIIBHBIX YHCEII
JUISL CPAaBHEHUSI, OKPYIJICHUSI U BBIYMCIICHUH, N300pakaTh ACHCTBUTEIIbHBIE YUCTIA
TOYKaMH Ha KOOPAWUHATHOU HPSIMOM.

[IpumensaTy moOHSATHE apUPMETHUYECKOTO  KBAJPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBIMOJHSITH
peoOpa3oBaHusl BBIPAXKEHUM, COACPKAIIMUX KBAaJApPAaTHbICE KOPHU, HCIOJIb3YS
CBOWCTBA KOPHEM.

Ncnonb3oBaTh 3amucu OOJBIINX U MaJIbIX YHCEJ ¢ TIOMOIIBIO JIECATUYHBIX JIPOOECH
u crernenen uyncna 10.

AJsireOpanyeckue BbIPasKeHUS

[IpuMeHsTh MOHSATUE CTENIEHU C IIEJIBIM TTOKA3aTeNieM, BBITIOIHATH MPeoOpa3oBaHUs
BBIPAKECHUU, COJAEPKAILINUX CTENICHU C LEIBIM ITOKA3aTEIEM.

BhITIONHATE  TOXIECTBEHHBIC TPEOOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HAJl MHOTOYWICHAMH U aJITeOpandeCcKUMH TPOOSIMH.
PackitanpiBaTh KBaAPATHBIN TPEXWIEH HA MHOXKHUTEIIH.

[IpuMensaTs mpeoOpa3oBaHUs BBIPAKECHUN MJI pEUICHUs Pa3JIMYHbIX 3a7a4d U3
MAaTEMATHKH, CMEXKHBIX MIPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHENHBIC, KBAaJpAaTHBIE YPAaBHEHUS M PALMOHAIBHBIE YpaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.
[IpoBOANTE MpPOCTEUIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHi, B TOM
quclie C MPUMEHEHUEM TpadUyuecKux MpecTaBiIeHul (yCTaHaBIMBATh, UMEET JIH
YpaBHEHUE WIM CUCTEMAa YPAaBHEHUHN PEIICHUS, €CJTU UMEET, TO CKOJIBKO, H TIp.).
[TepexoauTh OT cIOBECHOUW POPMYIMPOBKH 3a7a4u K €€ alreOpandecKoi MOIeIu ¢
IIOMOIIBK0 COCTABJIEHUS] YPABHEHUSI WK CUCTEMbI YPABHEHHM, UHTEPIIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MOJIyYECHHBIN PE3yJIbTar.

[IpruMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKH, pEIIaTh
JIMHEMHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM M WX CHCTEMBI, J1aBaTh
rpaUyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[ToHumMaTh W HCMONB30BaTh (YHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONMPENENITh 3HaueHHE (YHKIMH MO 3HAYEHUIO
apryMeHTa, ONpeAeNaTh CBOWCTBA (PYHKIIUU 1O €€ rpaduKy.

Crpouth rpaduky dj1eMeHTapHbIX QYHKLMI Buga: y = k/x, y =x%, y=x’, y = x|, y
= \x. OnHCHIBATH CBONCTBA YHCIOBOH (YHKIHMH IO ee rpaduKy.

15



9-ii K1ace

K koniy oOydeHus B 9-M KJjacce oOydaromuiics TMOJYYUT — CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI.

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.
BoinonuaTh apupMeTnyeckue ACUCTBUS C PAIllMOHATBHBIMU YHUCIaMH, COYeTas
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBIINOJIHATH BBIUHUCICHHS C MpPPalMOHAIbHBIMU
YUCJIaMU.

HaxonuTe 3Ha4YeHUs CTENEHEW C LEIbIMM IIOKA3aTeNsIMH U KOpPHEH, BBIYMCIIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe  JEHUCTBUTEIBHBIE  YWCJIA, BBINOJIHATH IPUKHUIKY  pe3yibTaTa
BBIYMCIICHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemwlare nuHENHBIE M KBaJApaTHbIE YPaBHEHMS, YPAaBHEHMS, CBOJSIIMECSH K HUM,
pocTeNIIne APOOHO-PALlUOHAIBHBIE YPABHEHHSL.

Pemats cuctempl IByX JIMHEMHBIX YPABHEHHUM C ABYMs IIEPEMEHHBIMU U CHCTEMBI
JBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISETCS JIMHEUHBIM.

PemaTte TekcTOBBIE 3aJja4K AIreOpanyecKUM CIOCOOOM € MOMOIIBIO COCTABIICHHUS
YPaBHEHHMS UM CUCTEMBI ABYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

IIpoBoauTh mpocTene UcCie10BaHus YPaBHEHUM U CUCTEM YPAaBHEHHM, B TOM
qucie ¢ MPUMEHEHUEM IpaUyecKuX MpeCTaBIeHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPAaBHEHUI PELLEHUs], €CJIU UMEET, TO CKOJIBKO, U TIp.).
Pemars nuHeliHbIE HEpABEHCTBA, KBAIpATHbIE HEPABEHCTBA, N300paXkaTh PELLICHUE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCBIBATh PELIECHUE C IIOMOIBIO CUMBOJIOB.
Pemlate cucTteMsbl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU NPSIMOM, 3aIUCBIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacnio3naBath (QyHKUMH H3y4yeHHbIX BHAOB. [loka3piBaTh CXEMAaTHYECKU
pacnoiokeHNe Ha KOOPJMHATHOM MIOCKOCTH rpagukoB (GyHKUMMA BUJA: y = KX, y
=kx+b,y=kix,y=ax>+bx + ¢, y=x", y=1x, y = |x|. B 3aBucumoct# ot
3HaYeHUH K03(p(PULIMEHTOB, OUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouts u un300paXkaTh CXEMaTUYECKH TIpadUKU KBaJpAaTUYHBIX (YHKIUI,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIUH 110 UX TpaduKaM.
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Pacno3HaBaTh KBaJIpaTWUYHYIO QYHKIUIO 1O (QOopMyje, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOMN KU3HH, (PU3UKU, TEOMETPHUH.

Yucii0BbIC IOCTEA0BATEIBLHOCTH M MIPOrPEeCCHH

Pacnio3HaBaTh apu(METHYECKYI0 U T€OMETPHUYECKYIO IMPOTrPECCHMU MPHU Pa3HBIX
crioco0ax 3aJaHusl.

BbIMIONHATE ~ BBIYMCIIEHHST € MCNOJb30BaHMEM  (OpMyJd  n-ro  4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPECCUil, CYMMBbI IEPBBIX N-X YJICHOB.
N300paxkath 4ieHbl OCIEI0BATEILHOCTH TOYKAMU HA KOOPJIMHATHOM MJIOCKOCTH.
Pewrats 3amaun, CBs3aHHBIE C YHUCIOBBIMU IIOCJIENOBATEIBHOCTAMHU, B TOM YUCIIE
3aJaud W3 peanbHOM KHU3HU (C HCIIOJIb30BAHUEM KaJbKYJSATOpa, LU(POBBIX
TEXHOJIOTUH).

TemaTn4eckoe MJIAHMPOBAHUE

7-11 KRJ1acc
Ne HaumenoBanu | KosmnuecTBo yacos
11/- € pasgesioB M DJIeKTpOHHbIe (uHM(ppoBbIE)
TeM Bceer | Kontposibnpbl | [IpaKTHYECKH | oGpazoBaTenbHbIE pecypebl
" | uporpammbr |0 ¢ paboThbI e paboThbI
Yucna u bubmuoreka @OI'UC «Mos
| | BprIHCICHHSL. 75 1 ITKOJIa — lesson.academy-
PanmonansHbIe content.myschool.edu.ru/07.2/
qucla 05
bubmoreka OI'UC «Mos
’ Anrebpanyecku 27 1 IIKOJIa» — lesson.academy-
€ BBIPKCHUS content.myschool.edu.ru/07.2/
05
Matepuansl st TOJTOTOBKH K
3 zepa;;ei{HcI;};a 1120 1 BCEPOCCUICKUM MPOBEPOYHBIM
P pabortam, OO0 «Skmaccy.
bubmoreka OI'UC «Mos
Koopaunatel u
4 | rpadmxu. 24 1 IIKOJTa — lesson.academy-
Dyni content.myschool.edu.ru/07.2/
05
bubmuoreka @®I'UC «Mos
5 [ToBTOpeHue u 6 1 ITKOJIa — lesson.academy-
00001IeHNE content.myschool.edu.ru/07.2/
05
OBIIIEE 102 |5 0
KOJIMYECTBO
YACOB 1o
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[TPOTPAMME

8 ki1ace
HaumenoBanu | KosmnyecTBo 4acoB
/| € Pasienos u JJleKTpoHHbIe  (uudpoBbIe)
TeM Bceer | Kontposbubl | [IpakTHYeCcKH | ogpazoBaTesbHble pecypebl
IPOrpamMMbI 0 e padoThI e padoThI
Uucna 51 bubmuoreka ®I'UC «Mos
| | BPMMCTERHS. 15 IKOJIa — lesson.academy-
KBanpatHsie content.myschool.edu.ru/07.2/0
KOpHHU 5
Yucna u bubmuoreka ®OI'UC  «Mos
BBIYHCIICHHUS. LIKOJIa — lesson.academy-
2 | Crenenn c|7 content.myschool.edu.ru/07.2/0
eJIBIM 5
MoKa3aTesieM
AnreOpanvecku Marepuainbl 11l TOATOTOBKU K
3 |© BBIDAKEHHS. | o 1 BCEPOCCUICKUM TPOBEPOUHBIM
KBangpaTuerit paboram, OOO «Sxmaccy.
TpEeX4WICH
AnreOpanvecku bubmuoreka @OI'UC  «Mos
4 |€  BBIDUKCHHA. || 1 IIIKOJIa» — lesson.academy-
Anrebpanyecka content.myschool.edu.ru/07.2/0
st Ipo0Ob 5
VYpaBHeHus u bubmuoreka @®I'UC «Mos
5 |HepaBeHcTBa. 15 1 IKOJIa — lesson.academy-
KBanpatHbie content.myschool.edu.ru/07.2/0
ypaBHEHUSA 5
VYpaBHeHus wu Marepuaibl 111 TOATOTOBKU K
¢ |HepaBeHcTBa. 13 BCEPOCCUICKUM TMPOBEPOUYHBIM
Cucremsl paboram, OO0 «Sxmaccy.
YpaBHEHUN
bubmmoreka ®OIUC «Mos
YpaBHeHUd U
7 | nepapencra. 12 1 ITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/0
HepasencrtBa 5
bubmuoreka ®I'UC «Mos
QyHKIHUN.
8 | OcHoBrLIE 5 TITKOJTaY — lesson.academy-
content.myschool.edu.ru/07.2/0
TTOHSITHS

5
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OyHKINH. Martepuansl A MOATOTOBKU K
9 | Yucnoseie 9 BCEPOCCUICKUM IPOBEPOYHBIM
byHKIAHA paboram, OOO «Skmaccy.
bubnanoreka OI'UC «Mos
1 |IloBropenne wu 6 1 IIKOJIa) — lesson.academy-
0 | 06001IEHNE content.myschool.edu.ru/07.2/0
5
OBIIEE
KOJIMYECTBO
YACOB 1o 10215 0
[TPOTPAMME
9-i1 kJ1acc
Ne | Hammenosanme KosmnyecTBo yacos
0/ |paszenos m Tem duexkTpoHHblie (uudpoBbIE)
Beer | Koutposbn | [IpakTHYeCK | gGpasoBaTeanHbie pecypebl
| HporpamMMbl 0 bie paboThl | He padoThI
Yucna u bubmuoreka OI'UC «Mos
| | BPMMCICHHS. 9 mKona»  — lesson.academy-
JleficTBUTEIBHBIC content.myschool.edu.ru/07.2
qrcia /05
YpaBHeHUs u Matepuanbl sl TOATOTOBKH
HEPaBECHCTBA. K OCHOBHOMY
2 | YpaBHeHus c| 14 1 roCyJJapCTBEHHOMY
OJTHOM sk3ameny , OO0 «Skmaccy.
IIEPEMEHHOMN
YpaBHeHUs u Matepuanbl s OATOTOBKH
3 |HepaBencTBa. 14 1 K OCHOBHOMY
Cucremsl rOCyIapCTBEHHOMY
ypaBHEHUH sk3ameny , OO0 «Skmaccy.
bubmnoreka ®OI'UC «Mos
YpaBHeHUs u
mkoma»  — lesson.academy-
4 | HepaBeHCTBA. 16 1
content.myschool.edu.ru/07.2
Hepasencrta
/05
bubmnoreka OI'UC «Mos
mKkoia»  — lesson.academy-
> | Py 16 ! content.myschool.edu.ru/07.2
/05
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YpcI0BhIe Marepuansl JUisi HOATOTOBKU
K OCHOBHOMY
6 |mnocnenoBarensHOC | 15 1
o roCyJJapCTBEHHOMY
sk3ameny , OO0 «Skmaccy.
[ToBTOpEHME, Marepuansl 1 NOATOTOBKH
7 00001eHue, 13 1 K OCHOBHOMY
CUCTEMAaTH3aLNA roCy/1apCTBEHHOMY
3HAHUMI sk3ameny , OO0 «SIknacey.
OBIIEE
KOJIMYECTBO
YACOB 1o 102 16 0
I[MPOI'PAMME
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