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MHNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSETCS OIHUM U3 OMOPHBIX KypPCOB OCHOBHOIO 0OmIero oOpa3oBaHMs: OHa
OGGCHG‘II/IBaeT HN3YUYCHUC OPYyrux AUCHHUIUIMH, KaK C€CTCCTBCHHO-HAYy4YHOro, TaK U
TYMaHUTapPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO IJisi MPOJOJDKEHUS 00pa3oBaHUsS U B
MOBCEIHEBHON JkM3HHM. Pa3zButne y o0O0yd4arommxcsi Hay4dHBIX [PEACTaBICHUN O
MPOUCXOXKACHUA U CYIIHOCTH anredpandeckux aOCTpakiuii, crmocode OTpaskeHus
MaTEeMaTHYeCKOH HAayKOH sBIEHUH U TPOIECCOB B TMPHUPOAEC U OOIIECTBE, POJIHU
MAaTeMaTUYCCKOTO MOJACIMPOBAHMA B HAYYHOM IIO3HAHHWU KW B IIPAKTHKEC CHOCO6CTBy€T
(OpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB MBIIUICHUS, HEOOXOAMMBIX JUIS
ajantauud B CcoBpeMeHHOM IMdpoBoM obmecTtBe. M3ydenue anreOpbl obecrieynBacT
pa3BUTHE YMEHHA HAONMIOAAaTh, CpPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOU JICHCTBHS U
BBIBOJIbI, (hOopMyIHpoBaTh yTBepKAeHUs. OCcBOeHHE Kypca anredpsl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIEHUSI OOYYarolMXCsi: OHU UCHOJB3YIOT JNEAYKTUBHBIE UM WHIYKTHBHbBIE
paccyxaeHus, 0000meHne W KOHKpeTH3aIui, adcTparupoBanue u ananoruto. OO0yuyenue
anreObpe  mpeAmnojaraeT  3HAYUTENBHBIM  O0BEM  CAMOCTOSITETLHOW  JIESATEIIBHOCTH
oOydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIIeHWe 3ajad SBISETCS peanu3aluei
JeSITeIbHOCTHOT'O TPUHIIUIIA O0yUEHUSI.

B crpykrype mporpaMmbel y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJMYECKUe JIMHUK: «Yuncna u
BBIUUCTICHUS», «ANreOpanuecKue BhIpKEHUS», « YPAaBHEHUSI U HEPABEHCTBA», « DYHKIIMNY.
Kaxxnas u3 3THX copep:KaTeIbHO-METOINYECKUX JIMHUN Pa3BUBACTCS HAa MPOTSHKEHUH TPEX
JIET U3y4€HUsl Kypca, B3aUMOJIEHCTBYsI C APYTUMU €ro JUHUAMU. B xo/1e n3yuyenus yueOHOro
Kypca O6y‘~IaIOIHI/IMC$[ MNpUXOAUTCA JIOTMYCCKH PpacCyKAaTb, HCIIOJIb30BATh TCOPCTHUKO-
MHO>KECTBEHHBIM s3bIK. B CBSi3M ¢ »TUM B mporpaMmy yudeOHOro Kypca «Anredpay
BKJIFOUEHBI HEKOTOPBhIE OCHOBBI JIOTHKH, MPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4ecKoro 0Opa30BaHUs M CIIOCOOCTBYIONIME OBJAJECHUIO OOYYaIOIUMHUCS OCHOB
YHUBEPCAJTHLHOTO MaTEeMAaTHYECKOTO s3bIKa. CoJIep:KaTeNbHON U CTPYKTYPHOU 0COOEHHOCTHIO
y4eOHOTro Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBIN XapakTep.

Copepxannie nTuHUU «Yucla W BBIYMCICHUS» CIYKUT OCHOBOW I JalbHEHIEro
HU3Y4YCHUA MAaTCMATUKH, CHOCO6CTByeT Pa3BUTHUIO Y 06yqa}oumxcs[ JJOIT'MYCCKOI'0 MBINIJICHUA,
(hOpMHUPOBAHHIO yMEHUS TIOJB30BATHCA  ANTOPUTMaMH, a TakkKe MPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIS MOBCEIHEBHOM XU3HU. Pa3BuTHE MOHATHS O
Yyclie HAa YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs CBS3aHO C pAlMOHATBHBIMU U
MppalMOHATILHBIMYM YHUCIIaMU, (OPMUPOBAHUEM MPEJCTABICHUNA O JEHCTBUTEIBHOM YHCIIE.
3aBeplIeHe OCBOCHMSI YUCIIOBOM JIMHUU OTHECEHO K CpelHEMY 00111eMy 00pa30BaHHUIO.

Copmepxanue AByX anreOpandeckux IHMHUNA — «AnreOpanuyeckue BBIpAXKCHHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYET (QOPMHUPOBAHUIO Y  OOyYaIOIIUXCS
MaTE€MaTUYCCKOI O arimiapara, HCO6XO)II/IMOFO A p€ICHUA 3aJjad MaTeMaTHKHW, CMCEXKHBIX
MPEIMETOB W TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl Yy4eOHBII Marepual TPYNIHPYETCS BOKPYT pPAIMOHAIBHBIX BBIPAKEHUH.
Anrebpa JAeMOHCTpUpPYET 3HAaYeHHE MaTeMAaTHMKH KaK S3bIKa IS MOCTPOCHUS
MAaTeMaTUYECKUX MOJINIE, OMUCAHUS MPOILIECCOB M SIBJIECHUM peadbHOro Mupa. B 3amaum
O6yquI/I$I aﬂre6pe BXOIAT TaAKXKE }IaHBHeI)’IHIee Pa3BUTHEC AJITOPUTMHUYCCKOTO MBIIIJICHUS,
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HE00XOMMOro, B YaCTHOCTH, AJII OCBOCHMS Kypca MH()OPMATHKH, U OBJIAJCHUE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cuMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanre (YHKIMOHATBHO-TpPAUUECKOW JIMHUM HAIEeNeHO Ha IOJy4YeHHE
oOyyaromiuMucs 3HaHUM O (QYHKIMAX Kak BaKHEHIIell MaTeMaTudyeckodl Monenu amis
OIMCAHMsI U UCCIIEOBAHMs pPa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B IPUPOAE U OOIIECTBE.
W3ydenne matepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYalOIIUMXCS YMEHHUS HCIOJb30BATh
pa3NUYHbIC BBIPA3UTENIbHBIC CPENCTBA S3bIKA MAaTEMATUKU — CIOBECHBIC, CUMBOJHYECKUE,
rpaguyeckue, BHOCUT BKJIaa B (OPMHpPOBAHME IPEACTABIECHUN O pOJIM MAaTEMaTUKH B
Pa3sBUTHM LUBUWIN3ALUYU U KYJIBTYPBI.

Cornacno yueObHOMY miaHy B 7-9 kiaccax u3ydaercs y4yeOHBIH Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CJIEAYIOLINE OCHOBHBIC pa3felibl cofepkanus: «Yncna u BBIYUCICHUS,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBA», « DYHKLIUNY.

Ha u3yuenue yueOHoro xypca «Amnreb6pa» orBoautcs 306 yacos: B 7 kimacce — 102
yaca (3 Jaca B Heneno), B 8 kimacce — 102 ygaca (3 yaca B Hezento), B 9 kitacce — 102 vaca (3
yaca B HEJIEJIO).
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COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0] OT OAHOH (HOpMBI 3amucu JIpoder K
apyroii. Ilonstue panuMoHaJIBHOIO 4YMCIIA, 3allUCh, CpPAaBHEHME, YIOPSALOYMBAHUE
panMoHANBHBIX YKcell. ApH(METHUYEeCKHUe NEHCTBUS C pallMOHAIBHBIMU YHCIaMH. Pemenue
3aJa4 U3 pealbHOM MPAKTUKK Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: ONpe/ieieHne, Ipeodpa3oBaHKe BbIpaKEHUH Ha
OCHOBE OIIpe/eNIeHHs], 3auch 00bIInX yncel. [IponeHTsl, 3anuce NpoLeHToB B BUIE Jpodu
U ApoOM B BHJAE NPOIECHTOB. TpHM OCHOBHBIC 33/Ja4M HA NPOICHTHI, PEUICHHWE 3a7ad M3
peanbHOU MPAKTUKU.

[IpuMeHeHHEe MNPU3HAKOB JACIMMOCTH, Pa3jOXKEHUE HAa MHOXKHTEIM HATypaJbHBIX
qucel.

PeanbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi 1 00paTHasi IPOIOPLUHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEpeMEHHON. [lonycTMbIE 3HaYCHUS
nepeMeHHbIX. llpeacTraBieHne 3aBUCMMOCTH MEXAYy BEJIWYMHAMU B BuAe (HOpMyJIbL.
Beraucnenuss mo ¢opmynam. IIpeoOpazoBanne OyKBEHHBIX BBIPAKEHH, TOXKIECCTBEHHO
paBHbBIE BBIPAKEHUS, IPaBUiIa TPeoOpa3oBaHMs CYMM M TPOU3BENCHUM, IPaBHIIa PACKPBITUS
CKOOOK UM IPUBEJCHUS OJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM [10Ka3aTeJIEM.

Opnowrensl u MHorowieHol. CreneHb MHorouwieHa. ClloKeHHE, BbIYUTAHUE,
YMHOXEHHUE MHOTIOWICHOB. DOpMyJbl COKpPAIEHHOTO YMHOXKEHMS: KBaJApaT CyMMBI U
KBagpar pasHocTh. DopMyna pa3HOCTH KBaapaToB. PasnokeHMe MHOTOYIEHOB Ha
MHOKHTEIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOpeHb  ypaBHEHHUs, IpaBwia  MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCHIIBHOCTb YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOM NEPEMEHHOMW, YUCIIO KOPHEH JIMHEMHOIO YpaBHEHHS,
pelieHre JUHEeWHbIX ypaBHeHUM. CocTaBieHUE ypaBHEHHM IO YCIOBMIO 3aaauyu. PemenHue
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUH.

JIuHeltHOe ypaBHEHHUE C IBYMs NEpEeMEHHBIMU U ero rpaduk. Cuctema ABYX JIMHEHHBIX
YpaBHEHM ¢ IBYyMs MepeMEHHBIMU. PelieHne cucteM ypaBHEHHUH COCOOOM IOACTAHOBKH.
[IpuMeps! penieHus TEKCTOBBIX 3a7a4 € TOMOIIBIK CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunarta Touku Ha npsiMoil. UucinoBble MpOMeXyTKH. PaccTosHue Mexay ABYyMs
TOYKaMU KOOPJAMHATHOMU IIPSIMOIA.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuucca U oOpAMHATA TOYKU Ha
KOOpAUHATHOU TuiockocTH. [Ipumeps! rpadukoB, 3agaHHbIX popMyniaMu. UTeHne rpapukoB
peanbHbIX 3aBucUMocTed. Ilonstue ¢ynkumu. I'padux ¢ynkumu. CpoiicTBa (QyHKIHIA.
Jluneitnas ¢ynkous, e€ rpapuk. I'padpux ¢ynkumm y = [x|. ['paduueckoe pemenue
JIMHEWHBIX YPaBHEHNUH U CUCTEM JIMHEHNHBIX YPAaBHEHUM.
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8 KVIACC

Ymucna v BbIYMCTICHUS

KBanpatuslii kopeHp u3 uucia. [loHstue o0 uppanuoHanbHOM uucie. JlecsaTudaHbie
NpUOIMKEHUST UPPalMOHANBHBIX uncen. CBoiicTBa apupMEeTHYECKHX KBAJAPATHBIX KOPHEH H
UX TPUMEHEHHE K MpeoOpa3soBaHUIO  YHCIOBBIX BBIPAKEHUH W BBIYUCICHHSM.
JleicTBUTEIbHBIC YHCIIA.

Crenens C LeJIbIM NIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKUCh YUCIIA.

Anrebpandeckue BrIpaXeHUSIAJITeOpanyecKue BbIPasKeHust

KBagpartHslii TpEXUiIeH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas qpodb. OcHOBHOE CBOWCTBO anreOpandeckoit apoodu. CroxxeHue,
BBIUUTAHUE, YMHOXKCHUE, JCICHHE alreOpandeckux IpoOel. PanmoHanbHble BBIpRXKEHUS U
uX npeoOpa3oBaHHeE.

VYpaBHEeHMs U HEPABEHCTBAY pABHEHUSI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢hopMyiia KOpHel kBagpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCS K JTUHEHHBIM M KBagpaTHbIM. [Ipocrteiimue apoOHO-
palrOHaNIbHbIE YPABHEHUS.

I'padmueckas unaTEprIpeTalivs YpaBHEHHI ¢ IBYMs TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPaBHEHUH C JBYMs IE€pEMEHHBIMU. [[pumepsl pemennss CUCTEM HEIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 33724 aNreOpandeckKuM CrIOCOOOM.

UucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIMHENHBbIE HEpPABEHCTBA C OAHOW IepeMeHHOU. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUH

[Tonatue ¢ynxkmuu. OONacTh ONpeneNeHuss U MHOXECTBO 3HAUYEeHUH (yHKIMH.
CrniocoObI 3a1anust PyHKIHIA.

I'paduk pynkiuu. Urenne cBoiictB ¢yHkiuu no e€ rpapuky. IIpumepsl rpadukon
GyHKIUH, OTpaXkaroUIMX peaabHbIe MPOLECCHI.

OyHKIMH, OIMHUCHIBAIOILIUE TPSIMYIO U 00paTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpapuku. Oyakimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemeHre ypaBHeHHH i
CUCTEM ypaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanponanpHple  4Kcla, MpPpAalMOHAIbHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIe JIpoOH. MHOXECTBO JCUCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIE YHCIA Kak
OecKOHeuHble JeCATHUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JICCTBUTENBHBIX YUCEN U KOOPAUHATHON ITPSMOIL.

CpaBHeHHE 1eHCTBUTENBHBIX YHCel, apu(MEeTHUECKUE IEHCTBUS C JIeHCTBUTEIbHBIMU

qHuCJIaMU.
Pa3MepBI 00BEKTOB OKpPYXKaromero Mupa, JIUTEIBHOCTE IMPOUECCOB B OKPYXKAIOIIEM
MHUPE.
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[TpubnuxE€HHOE 3HaUCHHE BEIMYMHBI, TOYHOCTh NMPHUOIMKEeHUs. OKpyIJIeHue 4Yucell.
IIpukuaka 1 OLeHKa Pe3yJIbTaTOB BHIYUCICHUH.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIIUXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUM TPEThEW M YETBEPTOU CTENEHEH
Pa3IoKEHUEM HA MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHMH. PemieHne  TEKCTOBBIX — 3agad
anreOpanyecKuM METOOM.

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM ABYX JMHEHHBIX
YPAaBHEHUHN C IByMs IEpPEMEHHBIMU. PemieHue cucreMm JAByX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHEWHOE, a Ipyroe — BTOpoi creneHu. I'paduueckast MHTEpIIpETAIsl CUCTEMbI YpaBHEHHH ¢
IBYMsI IEPEMECHHBIMHU.

Perienue TekcTOBBIX 3a7jau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. PemieHne cucrem JMHEHHBIX
HEpaBEHCTB C 0JIHOW nepeMeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

OyHKIMN D YHKIUH

KBanparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabosa, KOOpAWHATEI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku pynkumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y = x|, ¥ BX CBOiiCTBa.

Yucnosble nocieroBaTeIbHOCTH YN CJI0BbIE MOCIe0BATEILHOCTH U MPOIPeCCHH

[lonsiTie  4YMCIOBOM  MOCIENOBATEIBHOCTU.  3aJaHue  IOCIENOBATEIbHOCTU
pexyppeHTHOU (hopMyIioi 1 GOpMyJIIOif 7-T0 YJeHa.

Apudmernueckas u  reomerpuueckas mnporpeccud. Popmyiasl  n-ro  4YJeHa
apu(MeTHyecKoi U reoOMeTpUUYECKO MPOrpeccuii, CyMMBbI MIEPBBIX 71 YJICHOB.

N300paxeHune 4ieHOB apu(PMETUUECKON U T€OMETPUUYECKON MpOrpeccuil ToukaMu Ha
KOOPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA pocT. CI0KHBIE IPOLEHTHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA INTPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «AinreOpa»
XapaKTePHU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K IMPOIUIOMY M HACTOAIIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHUEM K JOCTH)KCHHUSM POCCUHCKMX MAaTeMAaTUKOB U POCCUHCKOMN
MaTEeMaTHYeCKON IMIKOJIbI, K MCIOJIb30BAaHUIO ATHX JOCTHKEHHM B JAPYruX HayKax u
MPUKIIAJHBIX cepax;

2) rpa:kIaHCKoOe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHIO OO0sI3aHHOCTEW TpakJaHMHA W peanu3alil ero mpas,
MPEJICTABJICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOTICTyP TPaXxTaHCKOTO 00IIecTBa (HAlIpruMep, BRIOOPHI, OIIPOCHI), TOTOBHOCTBIO K
00CYXJICHUIO 3TUYCCKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYSCKUM MPUMEHEHUEM JOCTHKCHHM
HAyKH, OCO3HAHHEM BKHOCTH MOPATbHO-3THYECKUX MIPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE€ B PEUICHUHU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOI
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTUYECKOro OOpa30BaHMs Ha MPOTHKCHUU
BCEH KHU3HU IS yCIEUTHOW MpodecCHOHANBbHOM NeSTEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHH, 0CO3HAHHBIM BEIOOPOM U MTOCTPOCHHEM MHIUBUIYaIbHOU TpaeKTOpUU 00pa3oBaHus
Y KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIUTAHME:

CHOCOOHOCTBIO K DMOIIMOHATLHOMY M ACTETHUYECKOMY BOCIPHUSATHIO MaTEeMAaTUYECKUX
OOBEKTOB, 3a/Jay, pEHICHWH, pacCyXIEHUH, YMEHUI0 BUICTh MaTEeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINeH B JesITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayUYHBIX MPEJICTABICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA 4YEJIOBEKa, MPHUPOABI U OOIIEeCTBa, MOHUMAHHEM
MaTeMaTUYeCKOW HAyKd Kak c(hepbl YeIOBEUECKOW NeATEIBHOCTH, ITAOB €€ pa3BUTHUSA U
3HQUUMOCTU JUISI  Pa3BUTHS IIUBUJIM3AINK, OBJQJCHHEM SI3bIKOM MaTE€MaTUKH H
MaTeMaTUYeCKOW KyJIbTYpOM Kak CpPEACTBOM IO3HAHMS MHpPA, OBJIAJCHHEM IMPOCTEUIINMHU
HaBbIKAMH UCCIIEI0BATEIbCKON 1E€ATEITbHOCTH;

6) ¢usuueckoe BocnuraHue, ¢GopMHUpPOBAHME KYJIbTYPbI 30POBbS U
IMOIUOHAIBLHOIO 0J1IAroNoJyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMATHUUYECKUE 3HAHUS B HMHTEPECAX CBOErO 30pPOBbS,
BEJICHUS 3I0pOBOTO 00pa3a >KU3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN
U OT/bIXa, peryisipHas pu3nyecKas akTUBHOCTD), C(hOPMUPOBAHHOCTHIO HaBbIKa pediekcun,
MIPU3HAHKEM CBOETO MpaBa Ha OIMTHOKY M TAKOTO K€ MpaBa Pyroro 4eI0BeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpHUEHTAIlMel Ha MPUMEHEHNEe MAaTeMaTHUECKUX 3HAHUH /IS pelIeHus 3aa49 B 00J1acTH
COXPaHHOCTH OKPY>KaroIIeH cpesbl, TUIAHUPOBAHMS TOCTYIKOB M OIEHKH WX BO3MOXKHBIX
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MOCIEACTBUM  JUIS  OKpY)KaloIleil  cpensl, OCO3HAaHHMEM  IJIOOAJBHOTO  XapakTepa
9KOJIOTMYECKUX NPOOJIeM U IMyTel UX pEeIeHNS;

8) ananTanus K M3MEHAIOLIUMCS YCJIOBUSIM COLMATBHOM M PUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBUSAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeSITEeIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCS Y
ApYTHX JIIOAEH, NMpHoOpeTaTb B COBMECTHOW MAEATENBHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETEHIMH U3 OTIbITA APYTHUX;

HEO0XOIUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcie (OPMYIHPOBATH
U/ied, TOHSTHS, THIOTE3bl 00 O00BEKTaX M SBJICHHUSX, B TOM YHCIE paHee HEU3BECTHBHIX,
OCO3HaBaTh JACPUINTH COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIPHHUMATH CTPECCOBYIO
CHUTYaIlIO KaK BBI30B, TPEOYIONIMI KOHTPMEP, KOPPEKTHPOBATh MPHHUMAEMbBIC PEHICHUS U
nencTBHs, POPMYIHPOBATh U OLICHUBATh PUCKH U TTOCIEICTBHSA, JOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBIE YHHBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble joruyeckme geiicTBUA:

e BBUBIATH M XapaKTEpU30BaTh CYILIECTBEHHbIE IPU3HAKM MaTEeMaTHUYECKHUX
OOBEKTOB, TOHSATHHA, OTHOUICHHH MEXAYy TMOHATHAMH, (OPMYIHPOBATH
OTIpeJIeNIeHUs] TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccupukanumy,
OCHOBAHUS AJIs1 0000ILEHHs ¥ CpaBHEHMSI, KPUTEPUU IIPOBOIMMOI0 aHAIN3a;

® BOCIPUHMMATh, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYKACHUSA: YTBEPAUTEIIbHBIE
U OTpULIATENbHbIC, €JUHUYHbIE, YACTHBIE U 0OLIHE, YCIOBHBIE;

® BBIABIATH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3U M IIPOTUBOPEUUS B
¢dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKIEHUSX, NpeAsaraTb KpPUTEpUU IS
BBISIBJICHMSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

e JenaTh BBIBOABI C HCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
MHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHNI 110 aHAJIOTHH;

e pa3buparh JI0Ka3aTeabCTBAa MAaTEMAaTUYECKUX YTBEPKACHUH (IpsiMble U OT
MIPOTUBHOT0),  MPOBOJUTH  CAMOCTOSATEIbHO  HECJOXKHBIE  JI0Ka3aTeJbCTBa
MaTeMaTHYeCKUX (aKkTOB, BBHICTPAWBATh apryMEHTALMIO, MPUBOAUTH MPUMEPHl U
KOHTPHpPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BBIOMpaATh CrOCOO peleHust yueOHOH 3agaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbBIOMpaTh HauOoyee MOAXOMSIIMM ¢ y4E€TOM CaMOCTOSITENBHO
BBI/ICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebcKue 1eHCTBUA:

® CIIOJIb30BAaTh BONPOCHI KaK HCCIENOBATEIbCKUN HMHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMNPOCH,,  (UKCHpYyIOUIME  NpPOTHUBOpEYHe,  MpolieMmy,
CaMOCTOSITENIbHO yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 191 ot 02.11.2025. Ucnonnutens: HyxanH A.B. 0 AIEKTPOHHbINA
CtpaHunua 8 n3 58. CtpaHnua cosgaHa: 02.11.2025 12:35 =¥ TATAPCTAH



® IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IJIaHY HECIOXHBIA SKCIIEPUMEHT,
HeOOJIbIIOE HCCIEAOBaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOTo
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOO0M;

® CaMOCTOSTENhHO (OPMYITUPOBaTH OOOOIICHHWS ¥ BBIBOJABI TI0 Ppe3yIbTaTaM
MpoBeAEHHOTO  HAOJIOACHMS,  MCCIENOBaHUS,  OLIGHUBATh  JIOCTOBEPHOCTh
MOJIyYE€HHBIX PE3yJbTaTOB, BEIBOJIOB M OOOOIICHHMIA;

® [IPOTHO3UPOBaTh BO3MOXXHOE pa3BUTUE IIpollecca, a TaKXKE BbIIBUIaTh
IIPENIIOJIOKEHNS O €70 PA3BUTUHU B HOBBIX YCIIOBUSX.

Padora ¢ undopmanmueii:

® BBIBIATH  HEJAOCTATOYHOCTh U M30BITOUHOCTh  HMH(OpPMALMH, JaHHBIX,
HEOOXOUMBIX JJIsl PELICHUS 3aa4u;

e BbIOMpaTh,  AHAJIU3UPOBATh,  CHUCTEMATHU3UPOBATb U  HMHTEPHPETUPOBATH
MH(OPMALIKIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

e BbIOMpaTh QopMy mpeAcTaBieHUs HHDOPMALMKM W WILUIIOCTPUPOBATH pelIacMble
3a/layy CXeMaMH, JuarpaMMaMu, HHOUM rpaduKoil 1 uX KOMOMHAIMSIMH,

® OIEHUBATh HAAEKHOCTh MH(MOPMALUU MO KPUTEPHUSIM, MPEIOKEHHBIM YUYUTElIeM
Wi chopMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

® BOCHpPUHHMATh U (POPMYJIHMPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMH H
LETSIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, JaBaThb TMOSCHEHHUS 110 XOAYy pEIICHUs 3a/auu,
KOMMEHTHUPOBATh MOJyUYEHHBINH Pe3yIbTaT;

e B Xxoae O0OCYXIEHHs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJieMbl, pelraeMoil 3ajqaud, BBICKA3bIBATh WJAEHU, HAICJICHHbIE Ha IOHCK
peleHusi, CONOCTAaBIATh CBOU CYXKIEHUA C CYXACHUSIMHU JIPYyTUX YYaCTHUKOB
nuanora, OOHapy»KMBaTh Pa3iMYUe M CXOJCTBO TO3UIIUNA, B KOPPEKTHOU (opme
(GbopMyIMpoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

® T[PEJCTaBIATH pE3yJbTaThl pEHICHUS 3aJayd, DSKCIEPUMEHTAa, MCCIEI0BaHMUs,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBHICTYIUIEHHS € Y4€TOM 3aaay
MIPE3EHTAIMM U OCOOCHHOCTEN ayUTOpUH;

e [IOHUMAaTh U MCMOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U WHIUBUAYATHHON PabOTHI
MIPH PEIICHUN yUYeOHBIX MaTeMaTHUYECKHUX 33/1aY;

® [IpUHUMATh 1IeJlb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3aIUIO
COBMECTHOH paboThl, pacmnpeAensiTh BUAbl PadOT, JOTOBApUBATHCS, OOCYXKIATh
MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

® y4acTBOBaTh B TIPYyNNOBbIX (opmax paboTsl (0OCYXKIeHHsS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JIEUCTBHUSA C IPYTUMH WeHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOET0 BKIJIaJa
B O0mUHA TMPOAYKT TO KpUTEpPHUSM, CHOPMYIUPOBAHHBIM  YYACTHHKAMU

B3aUMOJICHCTBUS.
PeryasiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuszaums:
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® CaMOCTOSITENIbHO COCTaBJIATH IUIaH, AITOPUTM PEIICHUs 3afaddl (WM €ro 4YacTh),
BBIOUPATh CIIOCOO PpEIICHUsT ¢ YYETOM HMEIONIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BapHaHThl PEIICHUH C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

e BJaIeTh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpolecca M pe3ylbTara
pelIeHrs MaTeMaTHIECKOH 3a1a4u;

® TpPEIBUJICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU pEIICHUM 3aJlavH,
BHOCUTh KOPPEKTUBBI B JCATCILHOCTH HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OIICHUBaTh COOTBETCTBHE pE3yJibTaTa JCATEIBHOCTH IIOCTABJICHHOM WEIW W
YCIIOBHSIM, OOBSICHATh TIPUYHUHBI JOCTHKEHUS MM HEJIOCTHIKCHHS 1EJIN, HAXOIUTh
OIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBbTATbBI

K xonmy oOyuenuss B 7 kjacce oOydaromuiics MOIYYUT CIEAYIOUINE IpeaIMETHBIC
pe3yJIbTaThl:

Yucsia ¥ BbIYHCIEHUS

BoinonusaTe, coderass yCTHbIE M MUChbMEHHBIE MPUEMBI, apupMETHUYECKHE ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHus 4MCIOBBIX BBIPAXXEHUH, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIYMCIICHUS 3HAUEHUN JAPOOHBIX BBIPAXKEHHM, COJIEp)KalIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[lepexonuts OT onHOW QopMbl 3amMcu 4YHucen K Jpyroi (mpeoOpa3oBHIBATh
ACCATUYHYIO )IpO6I> B 06I)IKHOBGHHYIO, O6BIKHOB€HHYIO B JCCATHYHYIO, B YAaCTHOCTH B
OCCKOHEYHYIO JIECSITHYHYIO JIPOOB).

CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrasTh yncha.

BbBIMONHATE TPUKMIKY M OLEHKY pe3ysibTaTa BbIUMCIEHUH, OIEHKY 3HaYeHHUH
YHCJIOBBIX BLIpa)KeHHﬁ. BrmmomaaTs I[CI\/JICTBI/ISI CcO CTCIICHsSIMU C HaTypaJIbHBIMHA
MOKa3aTeISIMH.

[TpuMeHATH MPU3HAKY IETUMOCTH, Pa3IoKeHHUE Ha MHOXKUTEIN HATyPaJbHbBIX YHCEIL.

Pemate mpakTHKO-OpMEHTHPOBAHHBIE 3a/lauM, CBSI3aHHBIE C OTHOLICHHEM BEJIHWYMH,
NIPONOPIUOHAIBHOCTEIO BEIUYHH, IIPOLIEHTAMU, UHTEPIPETUPOBATHL PE3YIbTaThl PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU paccCMaTPUBAEMbIX OOBEKTOB.

AuaredpanyecKkne BbIPaKeHHUA

Hcnonp30BaTe anreOpanyeckyro TEPMUHOJOTMIO U CHUMBOJHUKY, NPUMEHATH €€ B
MpoLiecce OCBOEHHS y4eOHOT0o MaTepHaia.

HaXO,HI/ITI) 3HA4YCHU 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IMpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

BeimonHATe mpeoOpa3oBaHMsl LENOTO BBIPAXKEHHWS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, paCKpbITHEM CKOOOK.

BrmmoHAT YMHOKCHHE OJHOYJICHA Ha MHOIOWICH M MHOIo4J€Ha Ha MHOI'OYJICH,
MPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.
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OcCyIecTBIATh pa3noKEHUE MHOTOWICHOB HA MHOXKUTEIU C ITOMOIIBIO BEIHECEHHS 3a
CKOOKH OOIIEro MHOXKHTEIS, TPYIITUPOBKHU CIIaraeMblX, IPUMEHEHUs (HOpMYJT COKpPAIIEHHOTO
YMHOXEHHUS.

[TpumensTh mpeoOpa3oBaHWs MHOTOWICHOB JJIsl PEIICHUS pa3IUYHBIX 33734 W3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAILHOM TPAKTUKH.

Hcnonp30BaTe  CBOWMCTBA  CTENEHEHM €  HATypPAIbHBIMH  IIOKAa3aTEIIMU UL
peoOpa3OBaHUs BEIPAKEHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp nuHENHHbIE ypaBHEHUS ¢ OJHOU NIEPEMEHHOM, IPUMEHSIS IIPABUIIA IIEPEXOAA OT
UCXOJHOTO YPAaBHEHMsI K PAaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs M 4MCIO KOPHEM
yYpaBHEHUS.

[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepsl Map 4yuces, SBIAIOLIMXCS PEIIEHUEM JIMHEWHOro ypaBHEHHs ¢
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JIMHEHHOTO YypaBHEHHS C JBYMS
[IEPEMEHHBIMHU, M10JIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cuctemsl IByX JMHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM 4YHCIIE
rpauIeCKy.

CocTaBiaTh M peliaTh JMHEHMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUU 110
YCIIOBUIO 3a/lay, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlauM IOJTYYEHHbIN
pe3yJbTar.

DOyHKIUH

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KH, HWHTEpBajbl, 3alUCBhIBATh YHCJIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku muHeHbIX QyHKIMi. CTpouTs rpaduk GyHKINU y = [X|.

OnuceiBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMMU:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, ITPOU3BOJUTEILHOCTD, BPEMSI,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuil crnocod NpeacTaBIeHUs U aHaiIu3a MHGOpPMAIUH, U3BIEKATh
U MHTEPIIPETUPOBATh MHYOPMAINIO U3 IPA(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kjiacce oOydaroluiics MOMY4MUT ClEIyIOIME NPEIMETHBIE
pe3yabTaThI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HadallbHbIE NPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YUCEN JUIS
CpaBHEHMsI, OKPYTJICHUSI M BBIUYMCIECHUH, N300pakaTh JEHCTBUTENbHBIE YHCIa TOYKAMH Ha
KOOPJIMHATHOW MIPSIMOIA.

[IpumensTh MOHATHE apU(PMETUYECKOT0 KBAJAPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHHU, HCIIONIb3YSl TPH HEOOXOTUMOCTH KaJbKYJIATOp, BBIIOJIHATH MpeoOpa3oBaHus
BBIPAKEHUH, COEP KALMX KBAJAPAaTHbIE KOPHU, UCIIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBath 3anvcu OONBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECITHYHBIX APOOeH u
crenenel yucia 10.
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AnredOpanyeckue BbIpasKeHMsI

[IpuMeHATh NMOHATHE CTENEHU C LEJbIM II0Ka3aTeseM, BBIIOJIHATH MpeoOpa3oBaHus
BBIPAKECHUM, COAEPIKALLUX CTEIICHU C LIEJIBIM IT0KA3aTEIIEM.

BbINONMHATE TOKIECTBEHHBIE IIPEOOPA30BAaHUS PALIMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
IIPaBUJI I€HCTBUN HaJl MHOTOYJICHAMU M aJIreOpanyecKuMu IpoOsIMH.

PackiagpiBaTh KBaspaTHbINA TPEXUICH HA MHOXKHUTEIH.

[TpumensaTs npeoOpa3oBaHMsl BBIPAKEHHHA JUIS pEIICHUS pa3IUYHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IPEMETOB, U3 PEATILHOM MTPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemars nuHelHbIe, KBaIPATHBIE YPABHEHUS U PALlMOHAIILHBIE YPABHEHHUS, CBOIAIUECS
K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE UCCIICAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHCIIE
C NpPUMEHEHHEM IpaMuecKuX NpeICcTaBIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WU
cucTeMa ypaBHEHUH peleHus, eClii UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3a1aud K e€ anreOpanveckoil Mojaenu ¢
MIOMOLIBIO COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YypaBHEHUN, HUHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJyYEHHBIN PE3yJIbTaT.

[IpuMeHATh CBOMCTBA 4YHMCIOBBIX HEPABEHCTB JUISl CpPaBHEHMS, OLICHKH, pEIIaTh
JTUHCHHBIC HEPaBEHCTBA C OJHOW NEPEeMEHHONM WM WX CHCTEMBI, JaBaTh TIpauUecKyro
MJUTFOCTPALIMIO0 MHOYKECTBA PEIICHUH HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[loHnMaTh M UCHONB30BaTh (PYHKUMOHAJbHBIE IOHATUA U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAuCHUs), ONMpPEeATh 3HaUeHHe (YHKIMH 1O 3HAYEHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX (QYHKLIUH BUIA:

y =k/x, y =x2, y =x3,y = x|, y = VX, OIHCHIBATH CBOICTBA UNCIOBOI (DYHKIIH 110 &
rpaduky.

K xoHiy oOyuenus B 9 kjiacce oOydaroluiics MOMYYMUT ClEIyIOIME NpPEIMETHBIE
pe3yabTaThI:

Yucna v BbIYMCICHUA

CpaBHUBaTh U YIOPAOUYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA.

BoimonsaTe apudmernyeckue eicTBUs ¢ pallMOHATBHBIMU YHCIaMU, COYeTast yCTHBIE
Y TUCbMEHHBIE TIPUEMBI, BHITIOJIHAThH BBIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxonuth 3HaueHusi CTeNeHed C LEeabIMU IOKa3aTeslssMM W KOpPHEH, BBIYMCIATH
3HAYEHUS YNUCIIOBBIX BBIPAKEHUM.

OKpyIisITh NEMCTBUTENBHBIE YHCIA, BBINOIHATh NPUKUIKY pEe3ysbTaTa BBIYMCIICHUH,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHElHBIE M KBaJpaTHbIE YPaBHEHMs, YpPaBHEHHs, CBOJISIIMECS K HHM,
npocTenime ApoOHO-pallMOHATbHbBIE YPAaBHEHHUS.

Pematb cucteMbl 1ByX JTUHEHHBIX YpaBHEHHUH ¢ IBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUI, B KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemate TekcToBBIE 3aqauM ajareOpanyueckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIHM CUCTEMBI JBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU.
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[IpoBoauTh mpoOCTEMIIME UCCAEAOBAHNUS YPABHEHU U CUCTEM YPAaBHEHU, B TOM YUCIIE
C MpUMEHEHHEM TrpapHUuecKux MpeACcTaBleHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WU
CHUCTEMa ypaBHEHUH PEILICHUs], €CITU UMEET, TO CKOJIbKO, U TIpouee).

Pemarp nuHElHbIE HEPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOMA, 3alMCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTemMbl JHMHEWHBIX HEPaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAOIINE
KBaJpaTHOE HEPaBEHCTBO, U300paXkaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIOBOM MPSMOH,
3aMUChIBaTh PEIICHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a7ay.

DOYyHKIUA

PacrioznaBath  (yHKIMHM  W3YYCHHBIX  BUAOB. [lOKa3piBaTh  CXEMAaTHYECKHU

pacmooKeHue Ha KOOPAUHATHOM IIIOCKOCTH rpadukoB QyHKImiA Buaa: y = kx, y =kx + b, y
=k y =ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHII
K03 (HULIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Ctpouth 1 n300paXkaTh CXeMaTUYECKH TpapUKu KBaIPaTUIHBIX (DYHKIMI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpapuKaMm.

Pacnio3HaBaTh KBajpaTHuHY0 (QYHKIUIO 10 (opMmyse, NPUBOJUTH IPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON KU3HU, PU3UKH, TEOMETPHH.

Yuc/10BbIe M0CJIE10BATEIbHOCTH U POrpeccHu

Pacnio3naBath apuMeTHUECKYyI0 W TEOMETPHUYECKYI0 NPOTPECCHH IPH Pa3HBIX
crioco0ax 3aJaHusl.

BbINONHATE BBIYUCICHHS ¢ UCIOJIBb30BaHUEM (DOpMYJT n-ro ujaeHa apudmerudeckoit u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBsi3aHHBIE C YHCIOBBIMU IIOCIEOBATEIBHOCTAMHU, B TOM YHUCIIE

3aJ1a4M U3 peabHOM KU3HHM (C HCIOIb30BAaHUEM KAJIbKYJISATOPA, IH(PPOBBIX TEXHOJIOTHUH).
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsEeMOro o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111€r0
pesyjbTara o0pa3oBaHus
1 Uucna u BBIYUCIECHUS
1 BeimonHsaTe, couderas  yCTHbIE M IIUCBMEHHBIE  IPUEMBI,
' apu@meTnyeckre AeMCTBUS ¢ pallMOHAIbHBIMU YHCIAMU
Haxonuth  3Ha4YeHMs  YHCIOBBIX  BBIPAXKECHHMM, IPUMEHATH
- pasHOOOpa3Hble CMOCOOBI M TNPHEMBI BBIUMCIECHUS 3HAYCHUH
' JIpOOHBIX BBIPAXKEHUHN, COJEPIKAIINX OOBIKHOBEHHBIE U IECATUUHbBIE
apobu
13 [Tepexomute oOT onxHOW (OPMBI 3alMUCH  YUCEN K JApYyrou

(mpeoOpa3oBbIBaTh  AECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
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1.4
1.5

1.6

1.7

1.8

2.1

2.2

23

24

2.5

2.6

2.7

06LIKHOBCHHYIO B ACCATUYHYIO, B YaCTHOCTHU, B 66CKOH€‘-IHYIO

JECATUYHYIO IPOOB)
CpaBHUBATH U YIIOPSIOUMBATH PAlMOHAIbHbBIC YHCIIA
OxpyrasaTh yncia

BhINoOMHATE NPUKUAKY U OLICHKY pe3yjibTaTa BHIYUCICHUH, OLEHKY
3HAYEHUW YHUCJIOBBIX BbIpaXEHUN. BBINOIHATE HEUCTBHS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

IIpuMeHATh NpU3HAKK ACIMMOCTH, DPA3JI0KEHHE HAa MHOXHUTEIH

HaTypaJIbHBIX YHUCEII

Pemlatp NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3aHHBIE C
OTHOUIEHWEM  BEJIWYUH,  M[PONOPIHUOHAIBHOCTHIO  BEJIMYHH,
MPOLICHTaMH, HMHTEPIPETUPOBATH PE3yJIbTaThl PEIICHHS 3a7ad C
YU4ETOM OTpAaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX OOBEKTOB
AnreGpanyecKue BbIpaKeHHs

Hcnonp3oBarh anreOpandyeckyro TEPMHUHOJOTHUIO U CHMBOJIUKY,

IIPUMCHATDb et B IIponecce OCBOCHUA yqe6Hor0 MaTcpHrajia

Haxogute 3HadeHUs 6YKB6HHLIX BLIpa)KeHI/Iﬁ npu 3aJaHHbIX

SHAYCHUAX IMCPEMCHHBIX

BrimonasaTs Hp606pa3OBaHI/I$I IEJIO0T0 BBIPAXKCHUSA B MHOI'OYJICH

MMPUBCACHUCM HOI[O6HI>IX cJIara€MbIX, paCKpbITUCM CKOOOK

BBINONMHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOIO4JIEHA
Ha MHOTOYJIEH, IPUMEHATh (OpPMYJIbI KBaJlpaTa CyMMBbI U KBajpaTa

pa3HOCTH

OcCymiecTBIATh  PA37I0KEHUE MHOTOYJIEHOB HA MHOXHUTEIH C
IMOMOIILIO  BBIHECEHHS 3a CKOOKHM  OOINEro  MHOMKHTEIS,
TPYNIUPOBKUA CJIAaraeMbIX, MpUMEHEHUs (GOpMyN COKpPAIIEHHOTO
YMHOKCHHS

[IpumensiTb  mpeoOpa3oBaHWs MHOTOWICHOB IS PEIICHUS
pasIUYHBIX 3aad W3 MaTeMaTHUKH, CMEXHBIX MPEIMETOB, U3
peanbHOUN MPaKTUKU

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaIbHBIMU MOKA3aTEIsIMU

TSl Ipe00pa3oBaHUs BRIPAKCHHUI
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YpaBHEHUS U HEPABEHCTBA

Pemate JMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, IPUMEHSA

3.1 IpaBuja IepexoAa OT UCXOJHOTO YpaBHEHUS K PaBHOCUIBHOMY
emy. IIpoBepsTh, SBIIIETCS 1M YUCIIO KOPHEM YpaBHEHUS
32 [Ipumensty rpaduyeckue MeTOAbl NPU PELICHUH JTHUHEHHBIX
' YPaBHEHUHN U UX CUCTEM
13 [TonObupars mnpuMepbl Tap YHCEN, SBISIOMUXCA PEIICHHEM
' JMHENHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpoutb B KOOpAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
34 yYpaBHEHHsI C JABYMS IIEPEMEHHBIMH; IMONB3YsSCh TpaduKoM,
MPUBOAUTH PUMEPHI PELICHUS] YPABHEHUS
35 Pemate cucTteMbl JBYX JIMHEHMHBIX YpPaBHEHMHl C JIByMs
' NIEPEMEHHBIMH, B TOM YHUCIIE TpaduyecKu
CocraBnsiTh M pemiath JMHEHHOE YypaBHEHUE WIH CUCTEMY
3.6 JMHENWHBIX YPABHEHUH MO YCIOBHUIO 3aJa4M, UHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYUYEHHBIN pe3yIbTaT
4 Koopaunats! u rpadguku. OyHkuuu
N300paxaTh Ha KOOPJMHATHON MPSMOIl TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIyud, OTPE3KH, UHTEPBaJbl, 3allUChIBATh
YHCIIOBbIE MPOMEKYTKH Ha alreOpandeckoM s3bIKe
47 OTrmedaTs B KOOPJAMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM
' KOOpJMHAaTaM
43 Crpourts rpaduxu nuHeiHbIX QyHKIMH. CTpouTh rpaduk GyHKIUH
' y =[x
OnuceIBaTh ¢ MOMOIIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTENIBHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduueckuid crmocod MPEACTaBICHUS W aHAIHU3a
4.6

I/IH(I)OpMaI_II/II/I, H3BJICKATb U HHTCPHPECTUPOBATH I/IH(I)OpMaI_[I/IIO nus3

rpauKOB peaabHBIX MTPOIIECCOB U 3aBUCUMOCTEMN
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8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

23

24

3.1

3.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

Yucna v BEIUUCICHUS

Hcmons3oBaTh Ha4aJIbHBIC IpCaACTaBICHUA (6] MHOXXCCTBC
JEHCTBUTEIIHHBIX YHUCCJI JJIsL CpaBHCHHA, OKPpYTJICHUA n
BBI‘IHCJICHHI;'I, H306pa}KaTB ,Z[CflCTBPITGJ'IBHBIC qucCjla TOYKaMH Ha

KOOPJHMHATHOU IIPSAMOM

[IpuMeHsITh NOHATHE apUPMETUYECKOTO KBaJpPaTHOIO KOpHS,
HaXOJIUTh KBaJpaTHble KOPHHU, MCIOJB3Ys NPH HEOOXOAUMOCTU
KQJIBKYJIATOD, BBIMOJIHATh ~ IIPeOOpa3OBaHUs  BbIpAXKEHUI,
coJlepKalIuX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN
Hcnonb3oBaTe 3amucu OOJBIIMX M MAJIbIX YUCENI C IOMOIIbIO
JECATUYHBIX Opo0eit u creneHeit uncna 10

Anrebpanueckue BbIpaXKEHUS

ITpMeHATh NOHATHE CTENEHU C LENBIM [10Ka3aTeIeM, BBIIOIHSITD
peoOpa3oBaHusl BBIPAKEHUM, COJEp)KALIMX CTENEHU C LEJIbIM
[IOKa3aTesieM

BBINMONHATE  TOXKJIECTBEHHbIE IPEOOpa3oBaHUs PALMOHAIBHBIX
BBIPDAKEHHMI HAa OCHOBE IPABHJI JEUCTBUM HAJ MHOTOWICHAMH WU

anredpandecKuMu ApoOsMu
PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTENN

[TpumensTs  mpeoOpa3oBaHWs  BBIPAKEHUM Ui peLIeHHUs
pa3IMyYHBIX 3a7ady M3 MaTeMaTHK{, CMEXHBIX IPEIMETOB, U3

peanbHON NPAKTUKU
YpaBHEHMS 1 HEPABEHCTBA

Pemate nMHEVHBIC, KBaJpaTHBIE YPABHEHHS W palOHAIbHBIC
YPaBHEHUs, CBOIAILIMECS K HHUM, CHCTEMBl [BYX YPaBHEHUU C

ABYMs IICPEMCHHBIMU

[IpoBoanuTh TpOCTEHIINE HCCAEHOBAaHUS YPAaBHEHHM W CHCTEM

ypaBHEHHMH, B TOM 4YHCIE€ C MPUMEHEHHEM TpaduyecKux
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mpencTaBieHud (yCTaHABIMBATh, HMMEET JIM YpaBHEHUE WIH
CUCTEMa YpaBHEHUI pelleHusl, €ClIu UMEET, TO CKOJIbKO, U IIpoYee)
[lepexonuTe OT CJIOBECHON (QOPMYITUPOBKH 3aJauyud K €&

anreOpanyecKor MOJIENN C TIOMOIIBIO COCTABJICHUS] YPABHEHUS WIIN

3 CUCTEMBl yPAaBHEHHMH, WHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3aJja4¥ IT0OJyYEHHBIN pe3yJIbTaT
IIpuMeHATH CBOMCTBA 4YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHMS,
14 OLICHKM, PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHOU IIEPEMEHHON U
' UX CHUCTEMBI, JaBaTh TIpa(UUECKyl0 HWUIIOCTPALMI0 MHOXECTBA
pELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIUU
[Tonumath M MCHOJB30BaTh (PYHKIMOHAIBHBIE MOHSTHUS U S3BIK
il (TepMHHBI, CUMBOJIMYECKHE O0O3HAYECHMS), ONPENEIIATh 3HAUCHUE
' GYyHKIMM [0 3HAUEHHUIO apryMeHTa, OINpeeNiTh CBOWMCTBA
byHkun no e€ rpaguxy
Crpoutsb rpauku 371eMeHTapHbIX QYHKIUN BUjaa:
y=k/x
4.2 );
kix
, ¥y =X%y = X3, y = [X|, onucbIBaTh CBOICTBA YNCIOBOM PyHKIMH 110 €€
rpaduky
9 KUIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsEeMOro o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111€r0
pe3yJbTara oOpa3oBaHus
1 Yucia v BBIYUCIICHUS
- CpaBHMBATh U YNOPSAOYMBATH PAlMOHAIBHBIE U UPPALMOHAIbHBIE
' qucia
1.2 BoinmonusaTe  apudmernyeckue AEMCTBHS C  palMOHAIbHBIMH
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1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

3.1

qucjaMu, COo4YCTasts YCTHBIC W NMHUCBMCHHBIC HpI/IéMBI, BBITIOJIHATDH

BBIYUCJICHUSA C UppallMOHAJIbHBIMHA YU CJIaAMU

Haxonuth 3HaueHUs CTEMEHEN ¢ LEIbIMU MOKA3aTENsIMUA U KOPHEH,

BBIYUCIATH 3HAYCHHU S YHCIIOBbBIX Bblpa)KeHI/If/’I

OprrJ'IHTB HeﬁCTBHTeHBHBIG 4YucCiia, BbBIIOJHATL IIPUKUIKY

pe3yibTaTa BEIUUCICHUMN, OLICHKY YHCIOBBIX BHIPAXKECHHI
VYpaBHEHUS U HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHHs, YypaBHEHUS,
CBOAAIIMECS K HHUM, HpocTeilue  JapoOHO-palroHalIbHbIE

YpaBHEHUSA

Pemartrr cuctemsl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C IAByMdA
NEpEMCHHBIMU W CHCTEMBbI IBYX ypaBHeHI/Iﬁ, B KOTOpPBIX OIHO

YPaBHEHUE HE ABJISACTCS JIMHENHBIM

Pematrr TEKCTOBBIC 3aJa4u anre6pa1/1quKI/IM CIIocoooM ¢
MMOMOIIBIO COCTABJICHUS YPABHCHUA UJIW CUCTEMBI ABYX ypaBHeHI/Iﬁ

C AByMs IICPECMECHHBIMHA

[IpoBoauTh mpocCTEHIIME HCCAEAOBAaHUS YPAaBHEHHM U CHUCTEM
ypaBHEHUH, B TOM YHCJI€ C TPUMEHEHHEM TpaduuecKux
MpEACTAaBICHUN (HApUMeEp, YCTaHABIUBATh, UMEET JIU YPaBHECHHE
WM CUCTEMa YPaBHEHHH peIIeHus], €CIIU UMEET, TO CKOJIBKO)
Pemiate nuHElHBIE HEPABEHCTBA, KBAJApPATHbIE HEPABEHCTBA,
n300paxkaThb pelIEHWE HEPABeHCTB Ha YHCIOBOM TPSIMOH,
3alMChIBATh PELICHUE C TIOMOIBIO CUMBOJIOB

Pemate cucTemMbl JTMHEHWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOUAIOIIME KBAJApPAaTHOE HEPABEHCTBO, M300pa)kaTh peEIICHHE
CHCTEMBI HEPABEHCTB HA YUCJIOBOM IPSMOM, 3aIIMCHIBATH PEILICHUE
C IOMOIILIO0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IUYHBIX 3a7a4
OyHKIMU

Pacro3naBate  ¢QyHKIIMM  W3Yy4YEHHBIX  BHAOB. [lokaspIiBaTh

CXEMATHUYCCKHU PACIIOJOXKCHHUEC Ha KOOpHHHaTHOfI TIIIOCKOCTH
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rpa¢ukoB ¢QyHkuui Bupa: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCHMOCTH OT 3Ha4eHUi K03((UIIMEHTOB, ONKMCHIBATH CBOMCTBA
GyHKIMA

Iloka3pIiBaTh CXEMaTHYCCKHU PAaCIIOJIOKCHHUEC Ha KOOpI[PIHElTHOfI

3.2 IJIOCKOCTH TpadukoB GyHKIMHA BUaa y = VX, y = |X| ¥ onuchIBaTh
cBoMcTBa (PyHKIUN
Crpouth M H300paXaTb CXEMaTHYECKH TIpadUKd KBaJIpaTUUHBIX
33 (yHKIMA, ONMUCHIBATH CBOMCTBAa KBAJPATHYHBIX (PYHKIUHA O HX
rpadukam
Pacnio3naBaTh KBaApaTU4HYIO (QYHKIHIO 10 (opmyre, IpUBOAUTH
34 MpPUMEphl KBaJIPATUUHBIX (PYHKIHMHA U3 peaJbHOU >KU3HH, (DU3UKH,
reOMETPUN
4 ApudmeTrnueckast U reOMETpUUYECKasi IPOrPeccuu
Al Pacrio3HaBaTh apu(METHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU
' IIPH pa3HbIX COC00axX 3aTaHus
BBIMONMHATE BBIYHMCICHUS C UCHOJIB30BAHUEM (OPMYII 1-TO UJICHA
4.2 apuQMEeTUYECKOl U reOMETPUUECKON MPOTrpecCcHii, CyMMbI MEPBHIX
N 4ICHOB
13 N300paxaTb  4iIEHbl  IOCJIEIOBAaTENbHOCTM  TOYKAMHU  Ha
' KOOPJMHATHOM TJIOCKOCTU
Pemars 3aaun, cBSI3aHHBIE C YUCIOBBIMU IOCJIE10BATEIBHOCTSIMH,
4.4

B TOM 4YHCJIC 3aJa4H U3 peanLHoﬁ KHU3HHU (C HUCIIOJJB30BaHHEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE M JCCATHYHBIC, IEPEX0]] OT OJHOU (OPMBI 3aMUCH
1.1 npobeit k npyrou. [ToHATHE palMOHAIBLHOIO YHWCIIA, 3alUCh, CPaBHEHUE,
YHOPSAJ0YMBAHUE PALIMOHATIBHBIX YHCEN
15 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU YUCIIaMH. Pemenue 3ama4y
' U3 pealbHOI MPaKTUKK Ha YacTH, Ha ApoOu
13 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesIeM: OIpelesieHHe, MpeoOpa3oBaHue
' BBIPAKEHUI HA OCHOBE ONPEENICHUs, 3aIIUCh OOJIBIIUX YUCEI
[IpoueHTsl, 3aUCh MIPOLIEHTOB B BUJE APOOU U JpoOU B BUE IPOLECHTOB.
1.4 Tpr oOcHOBHBIE 3a7auu Ha NPOLEHTHI, PEIIEHUE 3anad U3 PEAIbHOU
MIPaKTUKU
s [IpumeHeHne NPU3HAKOB JIEIMMOCTH, pa3IOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHbBIX YUCEI
L6 PeanbHble 3aBHUCMMOCTM, B TOM 4Hciae TmpsMas H  oOpaTHas
' IIPONOPLIMOHAIIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
1 IlepeMeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKECHHS C  IEPEMEHHOM.
' JlonycTrMble 3Ha4eHUsI TIEPEMEHHBIX
25 [IpencraBienyre 3aBUCMMOCTH MEXJAy BEIMUYMHAMU B BUJE (OPMYIIBL.
' Brraucnenus no popmynam
53 [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO paBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
5 Opnowrensl u  MHorowieHbl. CteneHb MHorowieHa. (CrokeHue,
' BbIUUTAaHUE, YMHOKEHNE MHOTOUYJICHOB
2.6 @opMysBl COKPAIEHHOTO YMHOXXEHMS: KBaJpaT CyMMBI W KBajapar
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3.1

3.2

33

34

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7

8 KUIACC

Kon
1

1.1

pazHoctu. dopmyna pasHOCTH KBaApaToB. PaznoskeHre MHOTOYJICHOB Ha

MHOXKHUTEIHN
YpaBHeHust

VYpaBHeHHE, KOPEHb ypaBHEHHMS, MpaBHUJa NPeoOpa3oBaHHsS YypaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHUN

JIuHeiiHOe ypaBHEHHE C OJHON MEPEMEHHOM, YUCIO KOpPHEW JIMHEHHOIO

YPaBHEHUS, PEILICHHUE JIMHEUHBIX YPAaBHEHUH

CocraBiieHre ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PelleHne TeKCTOBBIX 3a/1a4

C TIOMOIIIBIO YPaBHEHH
JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK

Cucrema IByX JMHEWHBIX YpaBHEHUH C ABYMs II€peMEHHBbIMU. Penienue
CUCTEM ypaBHEHHUH cHocoOOM mojcTaHOBKU. [lpumepsl pemieHus

TEKCTOBBIX 3aJa4 ¢ IIOMOIIbIO CUCTEM YPaBHEHUN
Koopaunats! u rpaduku. OyHKmn
Koopaunara Toukn Ha mpsMoin

YucaoBbie IMPOMCECIKYTKH. Paccrostane MCKOY ABYMA TOYKaMH

KOOpJIUHATHON MPAMOI

[IpsmoyronbHas cucrema koopauHatr, ocu Ox u Oy. AbGcuucca u oparHaTa

TOYKH Ha KOOp)IHHﬂTHOfI IIIIOCKOCTH

[Ipumeps! rpagukoB, 3a7aHHbIX popMyIaMu. UTeHne rpaguKoB peaabHbIX

3aBUCUMOCTEN

ITonsarue Gpynkuuu. I'papux pynkumu. CroiicTBa QyHKIMIA

Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|

I'paduueckoe pemieHre ITUHEHHBIX YPAaBHEHMM W CHUCTEM JIMHEHHBIX

YpaBHEHUH

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna 1 BEIUMCIIEHUS

KBa,Z[paTHBIﬁ KOpCHb M3 4YHCIIA. [Tousitue 06 HppallOHAJIIbHOM YHCJIC.

JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
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CpoiicTBa apuMeTHUECKUX KBaJIpaTHBIX KOpPHEW W MX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAXKCHUI u BBIYHCIICHUSIM.

JlelicTBUTENbHBIC YKCIIA

Crenenp ¢ nenbIM nokazaresneM U €€ cBoicTBa. CTaHaapTHas 3aluch

1.3
qucia
2 AnreOpanueckre BbIpaXeHUs
51 KBagparuelii TpEXuwieH, pa3iloKEHHE KBagpaTHOIO TpEXWIEHAa Ha
' MHOKHTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
23 CrnoxeHue, BBlYUTaHUE, YMHOXKEHHE, JIeJIeHHe alre0pandeckux JIpooei
24 PanmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHme, (opMyia KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 IIpocreiinme ApoOHO-paLlMOHATIbHbIE YPAaBHEHUS
I'paduueckass uMHTEprpeTanuss ypaBHEHUHl C JByMs IE€PEMEHHBIMH H
34 CUCTEM JIMHEMHBIX YpPAaBHEHMM ¢ JByMs InepeMeHHbIMH. [Ipumepsl
pELIECHNS CUCTEM HEJMHENHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU
3.5 Pemienue TekcTOBBIX 3ajau anredpandeckuM crocoOoM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON EPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIUH
il [Tonatue ¢ynkumu. OOGNACTb ONpEIENeHUsT U MHOXECTBO 3HAUCHHM
' ¢bynkuu. Croco6sl 3aaHus QYHKIMHA
4.2 I'paduk pynkuuu. YreHne cBONCTB GYHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB QYyHKIIHM, OTpakaroMMUX pealbHble IPOLECCH
4.4 OyHKIMH, OINUCHIBAIOUIME MPSIMYI0 U OOpaTHYIO MpPONOPLUOHATBHBIE
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3aBUCUMOCTH, UX I'pauKu

4.5 @OyHKIMH y =x7, y = x7
4.6 Oyakuuu y = Y, y = |x|
4.7 I'paduueckoe perieHue ypaBHEHUN U CUCTEM YPAaBHEHHM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYKCICHUS
. PanmonanbHbple 4ucia, MppalMOHATIbHBIE YMCIA, KOHEYHblE U OCCKOHEYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHUCTBUTEIBHBIX YHCE, JCHCTBUTEIBHBIE 4YHUCIA Kak
- OecKOHEeuUHble JAecATHYHBbIe ApoOH. B3auMMHO O0JHO3HAUYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YUCEI M KOOPAMHATHOM IIPSIMOM.
CpaBHeHuE NEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenusi, npubOamKeHusi, OLUEHKU. Pa3Mepbl OOBEKTOB OKpPY>KaIOLIETO
14 MUpa, JJIUTENBHOCTh IPOLIECCOB B OKpyskarouemM mupe. [IpubnnxénHoe
' 3HaYeHHWE BEJIMYMHBI, TOYHOCTh HpuOmmxeHus. OKpyIJieHHe 4YHCell.
[Ipukuaka u oLeHKa pe3yJIbTATOB BBIYUCICHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHU C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaJPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss YpaBHEHHUM TpETbEH H
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHU N
2.7 VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 Tpauk
2.8 Pewienne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
2.9 Pewrenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a Pyroe —
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BTOPOM CTEIEHU

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEUHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBA
216 ['padmyeckass uHTEprpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
' NIEPEMEHHBIMU
3 DOyHKIHUH
11 KBanparnunas ¢yukuus, e€ rpadux u cpoiictBa. [lapaGona, koopauHaThl
' BEPIINHBI TapalboJIbl, OCh CHMMETPUH TapadoIIbl
3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiictsa
33 I'paduku pynkuumit y=~k/x, y = x° 1 X CBOMCTBa
34 I'paduku QyHKIuMii , U UX CBOICTBA
4 YucioBble OCIE0BATEIBHOCTH
Onpenenenne u CrnocoObl 33JaHUS YHUCIOBBIX IOCIEIOBATEILHOCTEH.
4.1 3amanue MOoCIeI0BaTEIbHOCTH PEKYPPEHTHON (opMyIioi U GopMyIIoi n-ro
YJIeHa
4o Apudmernueckas nporpeccus. DopMyinel n-ro uieHa apupMeTHYecKOin
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB
43 I'eomerprueckass nporpeccus. PopMmyisl #n-r0 WIEHA TE€OMETPUYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB
N300pakeHre 9ieHOB apu(METHUECKOM M TeOMETPUYECKON Nporpeccuit
4.4 TOYKAMU Ha KOOPAWMHATHOW IJIOCKOCTU. JIMHEHHBIM M AKCHOHEHUIHUAIbHBIN
poct
4.5 Crno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON MPOrPaAMMbl OCHOBHOI'O
TpeOOBaHUSA o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IMOHATUAMM: MHOXKECTBO, IOJMHOXECTBO,
OIlepalMy HajJ MHOXECTBAMU; YMEHHME OIEPHUPOBATH MOHATHAMMU:
rpad, cBsI3HBIN Tpad, 1epeBO, LUK, MPUMEHATh UX MPU PELICHUN
3ajjay; yYMEHHE HCHOJb30BaTh TIpauuecKkoe MpeCcTaBIeHUE
MHOXECTB Il ONHCAHMS PEANbHBIX MPOLECCOB W SIBICHHUU, IIPH

peUICHUHU 3a1a4 U3 APYTIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATL  IMOHATHAMMU: OIIPCACICHHUC, aAKCHOMA,
TCOpCMa, IO0KA3aTCIbCTBO, YMCHHC pPaACIO3HABATb MCTHHHBIC U
JIOKHBIC BBICKA3bIBaHUSA, IIPUBOJUTL IIPUMEPBI U KOHTPIIPHUMCPHEI,

CTPOUTDH BBICKA3BIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M

YMenne onepupoBaTh NOHITHSAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJO, JEIUMOCTb HATypaJIbHbIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YHUCII0, MOJYJIb YKCIia, OOBIKHOBEHHAS IpO0b U
JIecsiTUYHAas JpoOb, CTAaHIAPTHBIA BHJ 4YHCIA, pPAlMOHAIBHOE
YHUCIIO, UPPALMOHATIBHOE YHCIO0, apU(PMETUUYECKHI KBaJpaTHbII
KOpPEHb; YMEHUE BBINOJIHATH JIEUCTBHUS C YUCIAMH, CPAaBHUBATH U
YIOPSIIOYMBATh YHUCJIA, TPEJCTABIATh YUCIA Ha KOOPAMHATHOU
NpsIMOM, OKPYTJIATh YMCIA; YMEHHE JENaTh MPUKHUIKY M OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMmenne ONCpHUpOBATH MOHATUAMU: CTCIICHDb C LCJIBIM ITOKA3aTCJIEM,
apudMeTHIecKuit KBaJ[paTHBIN KOpEHbB, MHOT'OYJIEH,
anreOpamveckass JpoOb, TOXIECTBO, 3HAKOMCTBO C KOpPHEM
HATypaJbHOM CTENeHH OOJbllle eIWHUIIBI; YMEHHE BBIIOIHAThH
pacuétel 1O (QopmyiaM, MpeoOpa3oBaHUs IIENbIX, JIPOOHO-
palMOHATIBHBIX BBIPAXKEHUH U BBIPAXEHUN C KOPHIMHU, Pa3IOKEHHUE
MHOTI'O4JICHa Ha MHOXHTCIM, B TOM 4YHUCJIIC C HCIIOJIB30BaHUEM

(I)OpMyJ'I PAa3HOCTHU KBAAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTHU
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YMeHue  onepupoBaTb  INOHATUSMH:  UYHUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE peulaTb JMHEHHBIE H
KBaJpaTHbIE YpaBHEHUS, JAPOOHO-pAllMOHAIbHBIE YpPaBHEHHS C
OJHOWM IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEWHBIX YPaBHEHHI,
JMHEWHbIE HEPaBEHCTBA M UX CHCTEMBbI, KBaJpaTHble U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHCIIE
IIPY PELICHUM 3a1a4 U3 APYTUX IPEIMETOB M IPAKTUYECKUX 3a]aY;
YMEHHUE HUCIIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAHHATHYIO
IUIOCKOCTh AJISl M300pa)KeHUsl PEeLeHUH ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMeHne onepupoBaTh MOHATUSMH: (QYHKUUS, rpaduk (QyHKIUH,
HYJIM (QYyHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXKYTKH
BO3pacTaHMs, yObIBaHUs, HauOoOJbllee U HaMMEHbIIEe 3HAYCHUs
GyHKIMW; ~ yMEHHE  ONEpHpOBaTh  TMOHATHAMHU:  HpsMas
OPONOPLHUOHATIBHOCTh,  JHMHEWHass  (QyHKUUsS,  KBaJpaTU4Has
¢byHKIMsA, oOpaTHAs MPOMOPLUHUOHATBHOCTD, Mapadoa, rumnepoona;
yMEHUE CTpOUTh rpaduku (YyHKLUUH, UCHOIB30BATh Ipaduku 1is
OIpe/ieNIEHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, AJIsl pEeIICHUs
3ajla4d U3 JIPYrHX y4eOHBIX NMPEIMETOB U peallbHOM JKU3HU; YMEHHE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoOBaThH IIOHATUAMU: II0CJICAOBATCIIbHOCTD,
apudmMeTHuecKkass U TIeOMeTpUYecKass IpPOrpeccur; YyMeHHe
HCIIOJIb30BaTh CBOWCTBA MOCJENI0BATEIBHOCTEHN, (HOPMYIBI CyMMBI
u oO0miero wieHa NpU pPEUIeHWU 3ajJad, B TOM 4YHCIE 33734 M3

JIPYTUX y4eOHBIX NPEAMETOB U pealbHOM KU3HU

YMeHue pemath 3aa4u pa3HbIX TUIOB (B TOM YHCIIE€ HA IPOLEHTHI,
JOJM U 4YacTH, JBW)KEHHE, paboTy, LEHy TOBAapOB U CTOMMOCTb
MOKYNOK M YCIyT, HaJoru, 3ajadyd u3 o0JacTh YIpaBJICHUS
JUYHBIMH M CeMEWHBIMH (HUHAHCAMH); YMEHHE COCTaBIIAThH
BBIPDAKECHMS, YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI IO YCIOBHIO
3aJa4M, HCCIIEN0BaTh IIOJYUYEHHOE pEIIEHWE U  OLICHUBATh

MPaBI0N0I00HOCTh MOTYYEHHBIX PE3yJIbTaTOB

YMenue onepupoBaThb MNOHATUSIMH: (UTypa, TOUYKA, OTPE3OK,
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10

11

12

13

npsiMasi, Jyd, JIOMaHasl, yrojJ, MHOTOYTOJIbHUK, TpPEYIrOJbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIuaHa, OMCCEKTpuca U BBICOTA
TPEYroJbHUKA, YETBIPEXYTONBHUK, Mapajjiesiorpamm, pomo,
IpSIMOYTOJIBHUK,  KBaApaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH;
YMEHHE pellaTh 3a/1a4, B TOM YUCIIE U3 IIOBCEHEBHOM KU3HU, HA
HaxOXJEHUE TEOMETPUYECKUX BEIMYMH C  I[PUMEHEHUEM

U3yYEHHBIX CBOMCTB GUTYp U (PaKToOB

YMeHue onepupoBaTh MOHATHSAMU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MAPaJUIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX,
Yol MEXAY HpsIMbIMU, NEPIEHIUKYJIAp, HAKIOHHAs, MPOEKIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJIbHUKH,  CHMMETpPHUS
OTHOCHUTEJIbHO TOYKU M IPSIMOi; YMEHHUE paclio3HaBaTh PAaBEHCTBO,
CUMMETpHIO H  mojmodue  ¢uryp,  MapauledbHOCTh U

NEPNCHAUKYJIIPHOCTD IMIPAMBIX B OKPYKAarOIeM MHUPCEC

YMeHue onepupoBaTh IMOHATUSMHU: JUIMHA, PACCTOSIHUE, YTOJ
(BenMuMHA yria, CUHYC U KOCHHYC yTIja TPeyrojbHHKA), IJI0LIa/b;
yYMEHHE OLIEHMBaTh pa3Mepbl NPEIMETOB U OOBEKTOB B
OKpYXaloIleM MHUpPE; YMEHUE NMPUMEHATh (POpPMYJIbl MEpUMETpa U
IJIOIIAA MHOIOYIOJBHUKOB, IJIMHBI OKPYXKHOCTH M IUIOLIAJH
Kpyra, oObeMa MpPSIMOYrOJIbHOIO Hapajjielenunesa; yMEHHe
IPUMEHATH TMPU3HAKM PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O
cymme YIJIOB TPEYTOJIbHUKA, TEOpeEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOLIEHUS JUI BBIUUCIEHUSA [UIMH,

pacCTOAHUH, TJIOIIAACH

YMenue wuzoOpaxkarh Iulockhe GUIypsl M HUX KOMOWHAIuUW,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIbI UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCaHUIO

YMeHue oInepupoBaTb IOHATUSMU: MNPAMOYIOJbHAs CHCTEMA
KOOPJIMHAT, KOOPJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha 4YHUCIO, CKAIIPHOE IPOU3BEICHUE

BCKTOPOB, YMCHHUEC HCIIOJB30BATH BCKTOPHI WM KOOPAWHATHI JJIA
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14

15

16

NPEACTAaBJICHUA JaHHBIX U PCHICHUA 3a/la4, B TOM YUCIIC U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

VYMeHue onepupoBaTh IOHATUSAMH: CTOJIOMKOBBIE M KPYIrOBBIE
IUarpaMMbl, TaONMIBL, CpeaHee apupMeTHYecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbLIEe 3HAUYCHUs, pa3Max 4MCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HWHTEPHPETHPOBATH M MPeoOpa3OBHIBATH
MHGOpMaLMIO, MPEACTaBIEHHYI0 B Ta0lIMLIaXx W Ha AMarpammax,
OTpaXKaroIlllyl0 CBOMCTBA U XapaKTEPUCTHUKU PEabHBIX IPOLIECCOB
U SBJICHUH; yMEHHUE paclo3HaBaTh HW3MEHUUBBIC BEIMYMHBI B

OKpYXKAoIIeM MHpPE

VYMeHue onepupoBaTh MOHIATUAMU: CIIy4alHBIA OMBIT (CITy4alHbINA
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HCXON)
CJIy4alfHOT'O OIIbITA, CIy4ailHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHUC HAXOAUTH BCPOATHOCTH CJIy‘-IElﬁHLIX COOBLITUHA B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH; YMEHHE pellaTh
3aJjaud METOA0M OPIaHU30BaHHOI'O NEpedopa U C UCIOJIb30BaHUEM
IpaBUjIa YMHOXEHMS; YMEHHE OLICHMBATh BEPOSTHOCTH PEalbHBIX
COOBITUH U SIBIIEHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYKAIOLUIEM MHpPE U B JKU3HH;
3HAaKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX CO6LITHﬁ; 3HAaKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BBI6I/IpaTB l'IOI[XOI[HH_[I/II\/’I I/I3y‘leHHBII71 METOJ IJId pCHICHUS
3aaa4u, NpUBOAUTE NPUMEPLI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ
B IIpUpoAC W IKU3HHU, PaCIIO3HABATH IIPOABJICHUC 3aKOHOB
MAaTE€MAaTUKU B HUCKYCCTBC, OIIMCBIBATH OTACJIBbHBIC BBIJAIOIIHUECA
pe3yJibTaThl, IMMOJYYCHHBIC B XOAC PAa3BUTHA MATCMATHUKH KakK
HAayKH, MPUBOAWUTL HNPUMEPHBI MATEMATHYCCKUX OTKpBITI/II\/’I n ux

aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HCTOpUHN
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Ywuciia ¥ BEIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel

12 OOBIKHOBEHHBIE W JICCATHYHBIE JpOoOM, TIPOIEHTHI, OECKOHEYHBIC
. MePUOUYECKHE TpodH

13 Pammonanehbie ymncina. ApudpMETHUYECKHE OINepalud C pardoOHAIbHBIMU
. YHCIaMHU

14 JleiicTBUTENbHBIC YHCTIa. AprUPMETHUSCKHAE ONEpaliyl ¢ JICHCTBUTEIIHBHBIMU
. YHUCIaMHU

s [TpuOnm>kEHHBIC BBIYUCICHUS, TPAaBHUJIA OKPYTJICHHS, MPUKUAKA W OICHKA
' pe3yabpTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaXXEHUS

2.1 BykBenHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenb c 1enbM nokasareseM. CTeneHb C paldOHaJbHBIM MOKa3aTesIeM.
‘ CBoliCTBa CTEIICHU

2.3 MHoOro4JIeHEI

24 Anrebpanyeckas 1poOb

5 s Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleWcTBUS ¢
. apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs U HEpABEHCTBA

31 Lensie u npoOHO-pamoHaNbHbIE ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

35 Iensie 1 npoOHO-parmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 YuciaoBele MOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
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Apudmernueckass M TreomeTpuueckas mnporpeccud. dopmyna CI0XHBIX

4.2
IIPOLIEHTOB
5 OyHKIUH
OyHknusg, cnocodbl 3amanus  GyHkuu. ['paduk  dysakmum. OOnacth
omnpeAeNieHuss W MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu ¢dyHkoum.
5.1. [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH ()YHKIIWH.
MakcuMymbl u MHUHUMYMBI (GyHKIMUA. HaubGonblnee u HanMeHbIee
3HaYeHUE (PYHKIMH Ha IPOMEXKYTKE
6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojipHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpu4eCcKruX BETUYHH
7.6 Bekrops! Ha TII0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
ap.; o penakmuen TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO
«M3naTenbeTBO «lIpocBenieHre»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi YpOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakuueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBenieHne»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHUS OCHOBHOI
NpoBepPsAeMoro o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI'0 00111€r0o
pe3yabTara o0pa3oBaHus
1 Yucna v BBIYUCICHUS
. BbinonHsATe, coueTas  yCTHbIE M IUMCBMEHHbBIE  IPHUEMBI,
' apu@meTnyeckre AeUCTBUS ¢ pallMOHAIbHBIMU YHCIAMU
Haxonuth  3Ha4YeHHWs  YMCIOBBIX  BBIPAKEHHM, IMPUMEHATH
1o pa3HoOOpa3Hble CHOCOObI M TMPUEMBI BBIYUCICHUS 3HAYCHUI
' JPOOHBIX BBIPAKEHHIA, COACPIKAIINX OOBIKHOBEHHBIC U AECATHYHBIC
JIpodu
[lepexomute oOT onxHOW (OPMBI 3alUCH  YUCEN K APYrou
13 (mpeoOpa3oBbIBaTh  AECCATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSTHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHMBATh U yHOPSAA0YMUBATh PALIMOHATIBHBIE YKCTIA
1.5 OxpyrasaTh uncia
BBINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIUMUCICHUMN, OLIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPAKCHHWW. BBINOIHATE ACUCTBUA CO
CTEMEHSAMHM C HaTypaJIbHbIMU MTOKA3aTEISIMU
L7 [IpuMeHATh NpU3HAKKA AEIUMOCTH, PA3JI0KEHHE Ha MHOXKHUTEIH
' HaTypaJbHbBIX YUCEIl
Pematp NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3aHHBIE C
OTHOIIEHMEM  BEJIWYUH,  MPONOPLUUOHATIBHOCTHIO  BEJIHMYUH,
1.8 MPOLICHTaMH, HMHTEPIPETUPOBATH PE3YJIbTAaThl PEIICHUS 3a1ad C
YUETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
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2.1

2.2

23

24

2.5

2.6

2.7

3.1

3.2

33

3.4

3.5

3.6

Hcnonb30BaTh anreOpanveckyro TEPMHUHOJIOTHIO M CHUMBOJHKY,

MMPpUMCHATDb et B IIpouecce OCBOCHUA yqe6Horo Marcpuaia

HaXOI[I/ITB 3HA4YCHUA 6YKB€HHBIX Bblpa)KeHI/Iﬁ npu 3aJaHHbIX

SHAYCHUAX IMCPEMCHHBIX

BrmonaaTs Hp606paSOBaHI/IH ECJI0I0 BBIPAXCHUA B MHOI'OYJICH

MIPUBEJICHUEM TIO0IOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK

BhINonHAT, YMHOXKEHHE OJHOUYJICHA HA MHOTOWIEH U MHOTOYJICHA
Ha MHOTOWIEH, IPUMEHATH (OPMYJIbI KBaJIpaTa CyMMBbI U KBajpaTa

pa3HOCTH

OcCylecTBISATh  Pa3jI0KEHUE MHOIOWIEHOB Ha MHOXMTEIU C
[IOMOILBIO  BBIHECEHHS 32 CKOOKM  OOIIEro  MHOXXHUTEJ,
TPYNIIUPOBKU CJIAaraeMbIX, MPUMEHEHHs (HOpMys COKpamEHHOTro

YMHOKCHUA

[TpumensTs  npeoOpa3oBaHHs  MHOIOWIEHOB I pELICHHUs
pa3IMYHBIX 3aJa4 M3 MaTEeMaTUKH, CMEXHBIX IIPEIAMETOB, U3
peaIbHON NPAKTUKU

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU IIOKA3aTEISAMHU
JUTS1 Ipeo0pa3oBaHus BBIPAKCHHUI

VYpaBHEHUS U HEPABEHCTBA

Pemate JIMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NMPUMEHSA
IIpaBUjIa IEPEX0Aa OT MCXOJHOTO YPaBHEHMS K PaBHOCWIBHOMY
emy. [IpoBepsaTs, ABISETCA U YUCIIO KOPHEM YPaBHEHHUS
[TpumensaTs rpaduueckue MeETOAbl MPH PELIeHUH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM

[TonGupare mnpuMepbl Nap YUCEN, SBISAIOIIUXCSI pPEUICHHEM
JIMHENHOIO YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOIro
YpaBHEHHUS C [JBYyMs TI€PEMEHHBIMM; TMOJb3YSICh TpapuKoM,
MIPUBOAUTH IIPUMEPHI PEILIEHUs YPABHEHUS

Pemate cucTteMbl [BYX JIMHEMHBIX YpPaBHEHHM C JByMs
NEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu

CocTaBiiaTh H peuiaTtb JIMHEHOE YpaBHCHHUEC UM CUCTEMY

JMHENHBIX YPABHEHUHN MO YCIOBHIO 3aJa4M, NHTEPIPETHUPOBATH B
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4.1

4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

1

1.1

1.2

1.3

COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IIOJIy4YEHHBIN pe3ybTaT
Koopaunats! u rpaduku. OyHKkumun

N300paxaTh Ha KOOPJMHATHON MPSMOIl TOUYKH, COOTBETCTBYIOIINE
3a/IaHHBIM KOOpAMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATDH

YHCJIOBBIC IPOMEXKYTKH Ha aJ'Il"C6paI/ILICCKOM SA3BIKE

OTtMmeuaTth B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpAMHATaM

Crpouts rpaduku muHeHHbIX QyHKIHA. CTpouTh rpaduk QyHKIHNA
y =[x

OnuceIBaTh ¢ MOMOILBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE, IEHY, KOJIMYECTBO,

CTOMMOCTD, ITPOU3BOAUTCIIbBHOCTDL, BPCM:, 00BEM pa6OTLI
Haxoauts 3HaueHue Q)YHKHI/II/I 110 3HAYCHUIO €€ ApryMCHTAa

[Tonumarp rpaduueckuid crnocod MPEACTABICHUS U aHAIHU3a
uHpOpMaLUY, U3BJIEKaTh M HMHTEPIPETHPOBATh MHPOPMALUIO U3

rpaMKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJILTATHI OCBOEHUSI OCHOBHOIA
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOTI'O 00111€r0
o0pa3oBaHus

Ywucna ¥ BEIYUCICHUS
Hcnons30BaTh Ha4dYaJIbHBIC NpeACTaBICHUA 0 MHO>KCCTBC
HGﬁCTBHTGJ’IBHHX YHUCCJI JUTS CpaBHCHUA, OKpYTJICHHUA u

BLIQHCHCHHﬁ, I/I306pa)KaTL JEHUCTBUTEIIbPHBIE YHCIAa TOYKAMH Ha

KOOPJIMHATHON IIPSIMOM

[IpuMmeHsITh NOHATHE apUPMETUYECKOTO KBaJpPaTHOIO KOpHS,
HaXOJIUTh KBaJpaTHbIE KOPHHU, MCIOJB3Ys NPH HEOOXOAMMOCTHU
KaJIBKYJIATOD, BBIMOJHATh ~ MPeoO0pa3oBaHUS  BBIpAXKEHUI,

COACPpKANX KBAAPAaTHBIC KOPHU, UCITOJIb3Y CBOMCTBaA KOpHCﬁ

Hcnonp30Bath 3amucy OOJBIIMX M MAajbIX YHCEN C IIOMOIIBIO

JECATUYHBIX Opo0ei u cTeneHei uncna 10
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2.1

2.2

23

24

3.1

3.2

33

34

4.1

4.2

AnrebpanuecKue BHIPAXKCHUS

HpI/IMeHHTB IOHATHUEC CTCIICHU C LCJIBIM I10KAa3aTCJICM, BBIIIOJIHATH
HpeO6pa3OBaHI/I$I BBIan(eHHﬁ, CoACpxKaIX CTCIICHU C LEJIbIM

IIoKa3aTcjicMm

BBITOMHATE  TOXKAECTBEHHBIC IPEOOpPa30BaHUsI PAMOHAIBLHBIX
BBIPQKEHUII HA OCHOBE MPABUJ JCUCTBHM HaJ MHOTOWICHAMU W

anreOpandecKuMHu IpoOsSIMH
PackianpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIN

[Ipumensitb  mpeoOpa3oBaHMsl ~ BBIPQKEHUNH U1l PELICHUS
pa3IMYHBIX 3324 M3 MaTeMaTUKHU, CMEXHBIX IPEIAMETOB, U3

peallbHOM MPaKTUKH
VYpaBHEHUS U HEPABEHCTBA

Pemarp JsMHElHBIE, KBaJpaTHbIE YPAaBHEHHS W PalUOHAJIbHBIC
YPaBHEHUs, CBONSIIMECS K HUM, CHCTEMBl JIBYX YPAaBHEHUU C
JByMsI IEPEMEHHBIMU

[IpoBOoaNUTE mpOCTEHIINE HCCICNOBAHUSA YPAaBHEHHM W CHCTEM
YpaBHEHHMH, B TOM 4HCIE€ C MPUMEHEHHEM TIpaduyecKux
IpeJacTaBleHU (ycTaHaBIMBaTh, HMMEET JIU YpPaBHEHUE WIH

CHUCTCMaA ypaBHeHI/Iﬁ peuicHuA, €CJIu UMECT, TO CKOJIbKO, U npoqee)

[Tepexoaute OT cioBecHOW (OPMYIHMPOBKHM 3ajauyd K €
areOpanyecKoi MOJEINN ¢ TIOMOIIBIO COCTABIICHUS] YPABHEHUS WIN
CUCTEMBl ypAaBHEHMH, MHTEPIPETUPOBATE B COOTBETCTBHM C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

[IpuMeHsITh CBOICTBAa YHCIOBBIX HEPABEHCTB JJIsI CpaBHEHUS,
OLICHKH, PEIlaTh JIMHEHHBbIE HEPABEHCTBA C OJHOM IEPEMEHHOW U
UX CHCTEMBI, JlaBaTh TIpaUUecKyl0 WIUIIOCTPAILMI0 MHOXECTBa
pEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

[ToHuMaTh M MCMONB30BaTh (YHKIMOHAJIBHBIE MOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUYEHUS), OINpPENesITh 3HaYCHHE
(GYHKIMM 1O 3HAUYEHUIO apryMeHTa, ONpeJeNsiTh CBOWCTBA
byHKIUM 10 e€ rpa@uxy

CrpouTtsb rpauku 31eMeHTapHbIX QYHKIMN BUa:
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y=k/x

kix

, Y =X%, y =Xy = |X|, OMUChIBATh CBOMCTBA YUCJIOBOU (PYHKIIUU IO €&

rpaduky

9 KUIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBePsEeMoOro o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111€r0o
pesyjbTara o0pa3oBaHus
1 Yucna v BIYMCIECHUS
. CpaBHUBATh U yHOPSAJOYMBATh PAllMOHAJIbHBIE U UPPALMOHAJIbHBIE
' qucia
BemonsATe  apupmMeTHyeckue JeWCTBUS € pallMOHAIBHBIMU
1.2 YKCJIaMH, COYETasl YCTHBIE U IHUCBMEHHBIE INPUEMBI, BBIIOIHATH
BBIUMCJICHNSI C NPPALlMOHAIbHBIMY YUCIIaMU
3 HaxonuTb 3HaueHUs CTENEHEN C LENbIMU MTOKA3aTeNsIMU U KOPHEH,
' BBIUHCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKECHUN
14 OKpyriasiTh  JI€HCTBUTENIbHBIE YHUCIA, BBINOJHATH MPUKUIKY
' pe3yJIbTaTa BEIYMCIICHNUH, OLIEHKY YHCIOBBIX BBIPDAKEHUN
2 YpaBHEHUS 1 HEPABEHCTBA
Pemars nMHENHHBIE W KBaJpaTHbIE YPABHEHMs, YpaBHEHUS,
2.1 CBOJSIIMECS K HHM, TMpocTelimme ApoOHO-palliOHATBHBIC
YpaBHEHHUS
Pemate cucTteMbl BYX JIMHEMHBIX YpPaBHEHMH C JByMs
2.2 IIEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHUW, B KOTOPBIX OIHO
YPaBHEHHUE HE SIBIISIETCSA JTMHEUHBIM
2.3

Pemate TekcTOBBIE 3amauM  anreOpanydeckuM  CIOCOOOM ¢
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24

2.5

2.6

2.7

3.1

3.2

33

34

4.1

IIOMOILBIO COCTABIICHUsl YPABHEHUS MJIM CUCTEMBI IBYX YPaBHECHUU

C AByMs IICPCMCHHBIMHA

[IpoBoaUTE DPOCTEHINME HCCIEAOBAaHUS YPAaBHEHHM U CHUCTEM
yYpaBHEHHW, B TOM 4YHCIE€ C MPUMEHEHHEM TrpaduyecKux
IpeJCTaBIeHUI (Hanmpumep, yCTaHaBIUBaTh, UMEET JIU ypaBHEHHE

nin CucreMa ypaBHeHI/Iﬁ peuicHus, €CJIIN UMECT, TO CKOJ'IBKO)

Pemlare nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
n300paxaTb pElICHWE HEPABEeHCTB Ha YHCIOBOM MPSIMOH,

3alMUChbIBaTh PCIICHUE C IIOMOIIBIO CUMBOJIOB

Pemarbs cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPaBEHCTBO, M300paXkaTb pELICHUE
CUCTEMBbl HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3alMChIBATh PELICHUE
C TIOMOIIIbIO CUMBOJIOB

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3JINYHBIX 33124
OyHKIMU

Pacnio3HaBath  (yHKUMM  HM3Y4YeHHBIX BHAOB. [loka3wkiBaTh
CXEMAaTUYECKH PACIOJIOKEHHE Ha KOOPAUMHATHOM IUIOCKOCTH
rpadukoB QyHkumii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHUMOCTH OT 3HAaY€HHUI KO3 PHUIIEHTOB, ONUCHIBATh CBOWCTBA
byHKIMA

[Toxa3piBaTh CXEMAaTUYECKH PACIOJIIOKEHHE HAa KOOPAMHATHOU
TUTOCKOCTH TpadukoB GyHKIMN Buaa y = VX, y = |X| © ONHCHIBAaTh
CBOICTBa PYHKIIMIA

Crpoutph u M300paxkaTb CXeMaTHYECKH TpapuKU KBaJIpaTHUYHBIX
(GyHKIUI, ONMCHIBaTh CBOMCTBa KBaJApaTUYHBIX (DYHKUIMH O HX
rpadukam

Pacno3naBaTh KBaJpaTUUHYIO (QYHKIHIO 1O (popmyrie, IpUBOAUTD
IIpUMEphl KBaJIpaTUUHBIX (YHKIHMHA U3 peajbHON >KU3HH, (PU3UKH,
TEOMETPUH

ApudmeTrnueckasi U reOMeTpUYecKas IpOrpeccuu

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCHU

[okyMeHT co3aaH B anekTpoHHown copme. Ne 191 ot 02.11.2025. UcnonHutens: HyxauH A.B.
Ctpanuua 43 n3 58. CtpaHuua cosgaHa: 02.11.2025 12:35

g SIEKTPOHHbIIA
¥ TATAPCTAH



4.2

4.3

4.4

IIPY Pa3HbIX CIIOCO0ax 3adaHus

BhINONHATE BBIYMCIEHUS C UCHOJIB30BaHHEM (OPMYJI n-IO 4JIeHa
apu(METHUECKOH U TeOMETPUYECKON MPOTPECcCHii, CyMMBbI IEPBBIX
N 4ICHOB

N300pakaTb ~ 4i€Hbl  IOCIENOBATE€IbHOCTM  TOYKAMHM  Ha
KOOPAMHATHOM INIOCKOCTH

Pemats 3anaun, cBA3aHHBIE C YUCIOBBIMU I10CIIEI0BATEIBHOCTIMY,
B TOM YHCJIE 3aJa4d W3 PEAbHOM XHU3HU (C MCIIOIb30BAaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE M JCCATHYHBIC, IEPEX0]] OT OJHOU (OPMBI 3aMUCH
1.1 npobeit k npyrou. [ToHATHE palMOHAIBLHOIO YHWCIIA, 3alUCh, CPaBHEHUE,
YHOPSAJ0YMBAHUE PALIMOHATIBHBIX YHCEN
15 Apudmerndeckue neicTBUS ¢ pallOHAIBHBIMU YHcIaMH. Pemenne 3amaq
' U3 pealbHOI MPaKTUKK Ha YacTH, Ha ApoOu
13 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesIeM: OIpelesieHHe, MpeoOpa3oBaHue
' BBIPAKEHUI HA OCHOBE ONPEENICHUs, 3aIIUCh OOJIBIIUX YUCEI
[IporneHThI, 3aNMCh MPOLIEHTOB B BUE APOOH M APOOH B BHJIE MPOICHTOB.
1.4 Tpr oOcHOBHBIE 3a7auu Ha NPOLEHTHI, PEIIEHUE 3anad U3 PEAIbHOU
MIPaKTUKU
s [IpumeHeHne NPU3HAKOB JIEIMMOCTH, pa3IOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHbBIX YUCEI
L6 PeanbHble 3aBHUCMMOCTM, B TOM 4Mciae TmpsMas M oOparHas
' IIPONOPLIMOHAIIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
1 IlepeMeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKECHHS C  IEPEMEHHOM.
' JlonycTrMble 3Ha4eHUsI TIEPEMEHHBIX
25 [IpencraBienyre 3aBUCMMOCTH MEXJAy BEIMUYMHAMU B BUJE (OPMYIIBL.
' Brraucnenus no popmynam
53 IIpeoOpa3oBanue OyKBEHHBIX BBIPDAKEHHH, TOXAECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
5 Opnowrensl u  MHorowieHbl. CteneHb MHorowieHa. (CrokeHue,
' BbIUUTAaHUE, YMHOKEHNE MHOTOUYJICHOB
2.6 @opMysBl COKPAIEHHOTO YMHOXXEHMS: KBagpaT CyMMbl M KBajapaT
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3.1

3.2

33

34

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7

8 KUIACC

Kon
1

1.1

pazHoctu. dopmyna pasHOCTH KBaApaToB. PaznojkeHre MHOTOUYJICHOB Ha

MHOXKHUTEIHN
YpaBHeHust

VYpaBHeHHE, KOPEHb ypaBHEHHMS, MpaBHUJa NPeoOpa3oBaHHsS YypaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHUN

JIuHeitHOEe ypaBHEHHE C OJHON MEPEeMEHHOM, YUCIO0 KOPHEW JMHEUHOro

YPAaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUN

CocraBiieHre ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PelleHne TeKCTOBBIX 3a/1a4

C TIOMOIIIBIO YPaBHEHH
JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK

Cucrema IByX JMHEWHBIX YpaBHEHHUH C JABYMs II€pEeMEHHBbIMH. Penienue
CUCTEM ypaBHEHUH cnocoboM mojcTaHoBKH. [Ipumepbl perieHus

TEKCTOBBIX 3aJa4 ¢ IIOMOIIbIO CUCTEM YPaBHEHUN
Koopaunats! u rpaduku. OyHKmn
Koopaunara Toukn Ha mpsMoin

YucaoBbie IMPOMCECIKYTKH. Paccrostane MCKOY ABYMA TOYKaMH

KOOpJIUHATHON MPAMOI

[IpsmoyronbHas cucrema koopauHatr, ocu Ox u Oy. AbGcuucca u oparHaTa

TOYKH Ha KOOp)IHHﬂTHOfI IIIIOCKOCTH

[Ipumeps! rpagukoB, 3a7aHHbIX popMyIaMu. UTeHne rpaguKoB peaabHbIX

3aBUCUMOCTEN

ITonsarue Gynkuun. I'padux Gpynkiun. CroiicTBa QyHKIMIA

Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|

I'paduueckoe pemieHre ITUHEHHBIX YPAaBHEHMM W CHUCTEM JIMHEHHBIX

YpaBHEHUH

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna 1 BEIUMCIIEHUS

KBa,Z[paTHBIﬁ KOpCHb M3 4YHCIIA. [TousiTue 06 HppaluOHAJIIbHOM YHCJIC.

JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
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CpoiicTBa apuMeTHUECKUX KBaJIpaTHBIX KOpPHEW W MX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAXKCHUI u BBIYHCIICHUSIM.

JlelicTBUTENbHBIC YKCIIA

Crenenp ¢ nenbIM nokazaresneM U €€ cBoicTBa. CraHiapTHas 3aluch

1.3
qucia
2 AnreOpanueckre BbIpaXeHUs
51 KBagparuelii TpEXuwieH, pa3iloKEHHE KBagpaTHOIO TpEXWIEHAa Ha
' MHOKHTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
23 CrnoxeHue, BBlYUTaHUE, YMHOXKEHHE, JIeJIeHHe alre0pandeckux JIpooei
24 PanmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHme, (opMyia KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 IIpocreiinme ApoOHO-paLlMOHATIbHbIE YPAaBHEHUS
I'paduueckass uMHTEprpeTanuss ypaBHEHUHl C JByMs IE€PEMEHHBIMH H
34 CUCTEM JIMHEMHBIX YpPAaBHEHMM ¢ JByMs InepeMeHHbIMH. [Ipumepsl
pELIECHNS CUCTEM HEJMHENHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU
3.5 Perienue TekCcTOBBIX 33aa4 aJlreOpanyeckuM crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON EPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIUH
il [Tonatue ¢ynkumu. OO6NacTb ONpeAENCHUs W MHOXECTBO 3HAUCHHH
' ¢bynkuu. Croco6sl 3aaHus QYHKIMHA
4.2 I'paduk pynkuuu. YreHne cBONCTB GYHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB QYyHKIIHM, OTpakaroMMUX pealbHble IPOLECCH
4.4 OyHKIMH, OINUCHIBAIOUIME MPSIMYI0 U OOpaTHYIO MpPOMOPLUOHAIBHBIE
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3aBUCUMOCTH, UX I'pauKu

4.5 @OyHKIMH y =x7, y = x7
4.6 Oyakuuu y = Y, y = |x|
4.7 I'paduueckoe perieHue ypaBHEHUN U CUCTEM YPAaBHEHHM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYKCICHUS
. PanmonanbHbple 4ucia, MppalMOHATIbHBIE YUCIA, KOHEYHblE M OECKOHEYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHUCTBUTEIBHBIX YHCE, JCHCTBUTEIBHBIE 4YHUCIA Kak
- OecKOHEeuUHble JAecATHYHBbIe ApoOH. B3auMMHO O0JHO3HAUYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JEHCTBUTEIBHBIX 4YHCEI M KOOPAMHATHOW IPSAMOM.
CpaBHeHuE NENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenusi, npubOamKeHusi, OLUEHKU. Pa3Mepbl OOBEKTOB OKpPY>KaIOLIETO
14 MUpa, JJIUTENBHOCTh IPOLIECCOB B OKpyskarouemM mupe. [IpubnnxénHoe
' 3HaYeHHWE BEJIMYMHBI, TOYHOCTh NpubmMxeHus. OKpyIJIeHHe YHCell.
[Ipukuaka u oLeHKa pe3yJIbTATOB BBIYUCICHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHU C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASIINUXCS K KBaPATHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss YpaBHEHHUM TpETbEH H
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHU N
2.7 VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 Tpauk
2.8 Pewrenne cucreM IByX JIMHEWHBIX YPABHEHUU C IByMs [IEPEMEHHBIMU
2.9 Pewrenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a Pyroe —
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BTOPOM CTEIEHU

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 Pemenne TekcTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEUHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBA
216 ['padmyeckass uHTEprpeTalysi HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs
' NIEPEMEHHBIMU
3 DOyHKIHUH
11 KBanparnunas ¢yukuus, e€ rpadux u cpoiictBa. [lapaGona, koopauHaThl
' BEPIINHBI TapalboJIbl, OCh CHMMETPUH TapadoIIbl
3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiictsa
33 I'paduku ynkuumit y=~k/x, y = x° 1 uX CBOWCTBA
34 I'paduku QyHKIuMii , U UX CBOICTBA
4 YucioBble OCIE0BATEIBHOCTH
Onpenenenne u CrnocoObl 33JaHUS YHUCIOBBIX IOCIEIOBATEILHOCTEH.
4.1 3amanue MOoCIeI0BaTEIbHOCTH PEKYPPEHTHON (opMyIioi U GopMyIIoi n-ro
YJIeHa
4o Apudmernueckas nporpeccus. DopMyinel n-ro uieHa apupMeTHYecKOin
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB
43 I'eomerprueckass nporpeccus. PopMmyisl #n-r0 WIEHA TE€OMETPUYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB
N300pakeHre 9ieHOB apu(METHUECKOM M TeOMETPUYECKON Nporpeccuit
4.4 TOYKAMU Ha KOOPAWMHATHOW IJIOCKOCTU. JIMHEHHBIM M AKCHOHEHUIHUAIbHBIN
poct
4.5 Crno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON MPOrPaAMMbl OCHOBHOI'O
TpeOOBaHUSA o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IMOHATUAMM: MHOXKECTBO, IOJMHOXECTBO,
OIlepalMy HajJ MHOXECTBAMU; YMEHHME OIEPHUPOBATH MOHATHAMMU:
rpad, cBsI3HBIN Tpad, 1epeBO, LUK, MPUMEHATh UX MPU PELICHUN
3ajjay; yYMEHHE HCHOJb30BaTh TIpauuecKkoe MpeCcTaBIeHUE
MHOXECTB Il ONHCAHMS PEANbHBIX MPOLECCOB W SIBICHHUU, IIPH

peUICHUHU 3a1a4 U3 APYTIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATL  IMOHATHAMMU: OIIPCACICHHUC, aAKCHOMA,
TCOpCMa, IO0KA3aTCIbCTBO, YMCHHC pPaACIO3HABATb MCTHHHBIC U
JIOKHBIC BBICKA3bIBaHUSA, IIPUBOJUTL IIPUMEPBI U KOHTPIIPHUMCPHEI,

CTPOUTDH BBICKA3BIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M

YMenne onepupoBaTh NOHITHSAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJO, JEIUMOCTb HATypaJIbHbIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YHUCII0, MOJYJIb YKCIia, OOBIKHOBEHHAS IpO0b U
JIecsiTUYHAas JpoOb, CTAaHIAPTHBIA BHJ 4YHCIA, pPAlMOHAIBHOE
YHUCIIO, UPPALMOHATIBHOE YHCIO0, apU(PMETUUYECKHI KBaJpaTHbII
KOpPEHb; YMEHUE BBINOJIHATH JIEUCTBHUS C YUCIAMH, CPAaBHUBATH U
YIOPSIIOYMBATh YHUCJIA, TPEJCTABIATh YUCIA Ha KOOPAMHATHOU
NpsIMOM, OKPYTJIATh YMCIA; YMEHHE JENaTh MPUKHUIKY M OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMmenne ONCpHUpOBATH MOHATUAMU: CTCIICHDb C LCJIBIM ITOKA3aTCJIEM,
apudMeTHIecKuit KBaJ[paTHBIN KOpEHbB, MHOT'OYJIEH,
anreOpamveckass JpoOb, TOXIECTBO, 3HAKOMCTBO C KOpPHEM
HATypaJbHOM CTENeHH OOJbllle eIWHUIIBI; YMEHHE BBIIOIHAThH
pacuétel 1O (QopmyiaM, MpeoOpa3oBaHUs IIENbIX, JIPOOHO-
palMOHATIBHBIX BBIPAXKEHUH U BBIPAXEHUN C KOPHIMHU, Pa3IOKEHHUE
MHOTI'O4JICHa Ha MHOXHTCIM, B TOM 4YHUCJIIC C HCIIOJIB30BaHUEM

(I)OpMyJ'I PAa3HOCTHU KBAAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTHU
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YMeHue  onepupoBaTb  INOHATUSMH:  UYHUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE peulaTb JMHEHHBIE H
KBaJpaTHbIE YpaBHEHUS, JAPOOHO-pAllMOHAIbHBIE YpPaBHEHHS C
OJHOWM IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEWHBIX YPaBHEHHI,
JMHEWHbIE HEPaBEHCTBA M UX CHCTEMBbI, KBaJpaTHble U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHCIIE
IIPY PELICHUM 3a1a4 U3 APYTUX IPEIMETOB M IPAKTUYECKUX 3a]aY;
YMEHHUE HUCIIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAHHATHYIO
IUIOCKOCTh AJISl M300pa)KeHUsl PEeLeHUH ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMeHne onepupoBaTh MOHATUSMH: (QYHKUUS, rpaduk (QyHKIUH,
HYJIM (QYyHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXKYTKH
BO3pacTaHMs, yObIBaHUs, HauOoOJbllee U HaMMEHbIIEe 3HAYCHUs
GyHKIMW; ~ yMEHHE  ONEpHpOBaTh  TMOHATHAMHU:  HpsMas
OPONOPLHUOHATIBHOCTh,  JHMHEWHass  (QyHKUUsS,  KBaJpaTU4Has
¢byHKIMsA, oOpaTHAs MPOMOPLUHUOHATBHOCTD, Mapadoa, rumnepoona;
yMEHUE CTpOUTh rpaduku (YyHKLUUH, UCHOIB30BATh Ipaduku 1is
OIpe/ieNIEHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, AJIsl pEeIICHUs
3ajla4d U3 JIPYrHX y4eOHBIX NMPEIMETOB U peallbHOM JKU3HU; YMEHHE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoOBaThH IIOHATUAMU: II0CJICAOBATCIIbHOCTD,
apudmMeTHuecKkass U TIeOMeTpUYecKass IpPOrpeccur; YyMeHHe
HCIIOJIb30BaTh CBOWCTBA MOCJENI0BATEIBHOCTEHN, (HOPMYIBI CyMMBI
u oO0miero wieHa NpU pPEUIeHWU 3ajJad, B TOM 4YHCIE 33734 M3

JIPYTUX y4eOHBIX NPEAMETOB U pealbHOM KU3HU

YMeHue pemath 3aa4u pa3HbIX TUIOB (B TOM YHCIIE€ HA IPOLEHTHI,
JOJM U 4YacTH, JBW)KEHHE, paboTy, LEHy TOBAapOB U CTOMMOCTb
MOKYNOK M YCIyT, HaJoru, 3ajadyd u3 o0JacTh YIpaBJICHUS
JUYHBIMH M CeMEWHBIMH (HUHAHCAMH); YMEHHE COCTaBIIAThH
BBIPDAKECHMS, YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI IO YCIOBHIO
3aJa4M, HCCIIEN0BaTh IIOJYUYEHHOE pEIIEHWE U  OLICHUBATh

MPaBI0N0I00HOCTh MOTYYEHHBIX PE3yJIbTaTOB

YMenue onepupoBaThb MNOHATUSIMH: (UTypa, TOUYKA, OTPE3OK,
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npsiMasi, Jyd, JIOMaHasl, yrojJ, MHOTOYTOJIbHUK, TpPEYIrOJbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIuaHa, OMCCEKTpuca U BBICOTA
TPEYroJbHUKA, YETBIPEXYTONBHUK, Mapajjiesiorpamm, pomo,
IpSIMOYTOJIBHUK,  KBaApaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH;
YMEHHE pellaTh 3a/1a4, B TOM YUCIIE U3 IIOBCEHEBHOM KU3HU, HA
HaxOXJEHUE TEOMETPUYECKUX BEIMYMH C  I[PUMEHEHUEM

U3yYEHHBIX CBOMCTB GUTYp U (PaKToOB

YMeHue onepupoBaTh MOHATHSAMU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MAPaJUIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX,
Yol MEXAY HpsIMbIMU, NEPIEHIUKYJIAp, HAKIOHHAs, MPOEKIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJIbHUKH,  CHMMETpPHUS
OTHOCHUTEJIbHO TOYKU M IPSIMOi; YMEHHUE paclio3HaBaTh PAaBEHCTBO,
CUMMETpHIO H  mojmodue  ¢uryp,  MapauledbHOCTh U

NEPNCHAUKYJIIPHOCTD IMIPAMBIX B OKPYKAarOIeM MHUPCEC

YMeHue onepupoBaTh IMOHATUSMHU: JUIMHA, PACCTOSIHUE, YTOJ
(BeMyMHA yria, CHHYC U KOCHHYC yrja TpPeyrojbHHUKA), IUIOIA/lb;
YMEHHE OLICHMBAaTh pa3Mepbl NPEIMETOB U OOBEKTOB B
OKpYXaloIleM MHUpPE; YMEHUE NMPUMEHATh (POpPMYJIbl MEpUMETpa U
IJIOIIAA MHOIOYIOJBHUKOB, IJIMHBI OKPYXKHOCTH M IUIOLIAJH
Kpyra, oObeMa MpPSIMOYrOJIbHOIO Hapajjielenunesa; yMEHHe
IPUMEHATH TMPU3HAKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O
cymme YIJIOB TPEYTOJIbHUKA, TEOpeEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOLIEHUS JUI BBIUUCIEHUSA [UIMH,

pacCTOAHUH, TJIOIIAACH

YMenue wuzoOpaxkarh Iulockhe GUIypsl M HUX KOMOWHAIuUW,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIbI UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCaHUIO

YMeHue oInepupoBaTb IOHATUSMU: MNPAMOYIOJbHAs CHCTEMA
KOOPJIMHAT, KOOPJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha 4YHUCIO, CKAIIPHOE IPOU3BEICHUE

BCKTOPOB, YMCHHUEC HCIOJB30BaTh BCKTOPbBI W KOOPAWHATBI JJIA
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NPEACTAaBJICHUA JaHHBIX U PCHICHUA 3a/la4, B TOM YUCIIC U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

VYMeHue onepupoBaTh IOHATUSAMH: CTOJIOMKOBBIE M KPYIrOBBIE
IUarpaMMbl, TaONMIBL, CpeaHee apupMeTHYecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYeHUs], pa3Max 4MCI0BOro Habopa;
YMEHHE W3BJIEKaTh, HWHTEPHPETHPOBATH M MPeoOpa3OBHIBATH
MHGOpMaLMIO, MPEACTaBIEHHYI0 B Ta0lIMLIaXx W Ha AMarpammax,
OTpaXKaroIlllyl0 CBOMCTBA U XapaKTEPUCTHUKU PEabHBIX IPOLIECCOB
U SBJCHUH; yMEHHUE paclo3HaBaThb HM3MEHUYUBBIC BEJIWYMHBI B

OKpYXKAoIIeM MHpPE

VYMeHue onepupoBaTh MOHIATUAMU: CIIy4alHBIA OMBIT (CITy4alHbINA
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HCXON)
CJIy4alfHOT'O OIIbITA, CIy4ailHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHUC HAXOAUTH BCPOATHOCTH CJIy‘-IElﬁHLIX COOBLITUHA B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pellaTh
3aJjaud METOA0M OPIaHU30BaHHOI'O NEpedopa U C UCIOJIb30BaHUEM
IpaBUjIa YMHOXEHMS; YMEHHE OLICHMBATh BEPOSTHOCTH PEalbHBIX
COOBITUH U SIBIIEHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKPYKAIOIIEM MHPE U B JKHU3HH;
3HAaKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX CO6LITHﬁ; 3HAaKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BBI6I/IpaTB l'IOI[XOI[HH_[I/II\/’I I/I3y‘leHHBII71 METOJ IJId pCHICHUS
3aaa4u, NpUBOAUTE NPUMEPLI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ
B I[pUpoAC W IKU3HU, PaACIIO3HABATH TIIPOABJICHUC 3aKOHOB
MAaTE€MAaTUKU B HUCKYCCTBC, OIIMCBIBATH OTACJIBbHBIC BBIJAIOIIHUECA
pe3yJibTaThl, IMMOJYYCHHBIC B XOAC PAa3BUTHA MATCMATHUKH KakK
HAayKH, MPUBOAWUTL HNPUMEPHBI MATEMATHYCCKUX OTKpBITI/II\/’I n ux

aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HCTOpUHN
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Ywuciia ¥ BEIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel

12 OOBIKHOBEHHBIE W JICCATHYHBIE JpOoOM, TIPOIEHTHI, OECKOHEYHBIC
. MePUOUYECKHE TpodH

13 Pammonanehbie ymncina. ApudpMETHUYECKHE OINepalud C pardoOHAIbHBIMU
. YHCIaMHU

14 JleiicTBUTENbHBIC YHCTIa. AprUPMETHUSCKHAE ONEpaliyl ¢ JICHCTBUTEIIHBHBIMU
. YHUCIaMHU

s [TpuOnm>kEHHBIC BBIYUCICHUS, TPAaBHUJIA OKPYTJICHHS, MPUKUAKA W OICHKA
' pe3yabpTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaXXEHUS

2.1 BykBenHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenb c 1enbM nokasareseM. CTeneHb C paldOHaJbHBIM MOKa3aTesIeM.
‘ CBoliCTBa CTEIICHU

2.3 MHoOro4JIeHEI

24 Anrebpanyeckas 1poOb

5 s Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleWcTBUS ¢
. apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs U HEpABEHCTBA

31 Lensie u npoOHO-pamoHaNbHbIE ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

35 Iensie 1 npoOHO-parmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 YuciaoBele MOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
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Apudmernueckass M TreomeTpuueckas mnporpeccud. dopmyna CI0XHBIX

4.2
IIPOLIEHTOB
5 OyHKIUH
OyHknusg, cnocodbl 3amanus  GyHkuu. ['paduk  dysakmum. OOnacth
omnpeAeNieHuss W MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu ¢dyHkoum.
5.1. [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH ()YHKIIWH.
MakcuMymbl u MHUHUMYMBI (GyHKIMUA. HaubGonblnee u HanMeHbIee
3HaYeHUE (PYHKIMH Ha IPOMEXKYTKE
6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojipHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpu4eCcKruX BETUYHH
7.6 Bekrops! Ha TII0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
ap.; o penakmuen TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO
«M3naTenbeTBO «lIpocBenieHre»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi YpOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakuueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBenieHne»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 191 ot 02.11.2025
WHuumatop cornacoBanus: HyxanH A.B. dnpekTtop
CornacoBanune nHnyumnposaro: 02.11.2025 12:35

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 HyxanH A.B. 02.11.2025 - 12:35
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