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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCd OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUCHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LIHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTre y oOyuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM M CYLIIHOCTH allreOpanyecKux
abcTpakiui, cnocobe OTpakeHHs MaTeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B MpUpPOJE U OOIECTBE, POJIU MaTeMaTHUYECKOrO0 MOJECIUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4e€CTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAET pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOJMBI,
(dopmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUeE
JIOTUYECKOTO MBIIUICHUS OOYYalolMXCs: OHU MCHOJBb3YIOT JAECIYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000IeHNe 1 KOHKPETU3aIHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOYyYarolUXCsl, IO03TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SIBIsieTCs peaju3aluen 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
auHuK: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JpPYTUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydarouumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHol U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEHMIIEro U3y4YeHUss MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMUXCS
JIOTUYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHus
CBS3aHO C pAIMOHAIBHBIMU M HPpAIMOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHUE OCBOCHMUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKA I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIENICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
nanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HEO0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHui. [IpeoOpaszoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIHOHATHHO-TPAPUIECKON TMHUM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAaHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET PA3BUTHIO Y OOYyYaOIIUXCS
YMEHHSI UCIIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHHE
NpEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTHUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heaemnro), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
npobert k apyrou. [loHaTne panmMoOHAIBPHOTO dYHCHA, 3alUCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX — 4Yuced. Apudmernyeckue JEHCTBUS C
pauMOHAIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peasbHOM NMPAKTUKM HA 4YacTH, HA
poOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, MNpeodpa3oBaHue
BBIpQXXCHHUI HAa OCHOBE OIpeIeeHHMs], 3aUCh 00NbIIMX yncen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaATypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPOIOPLMOHAIBHOCTH.

Aure0panvecKkue BhIPAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTuMBbIe
3Ha4YEHHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMM B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl W KBagpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBUiia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JIluHentHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHWE JIMHEWHBIX ypaBHEeHHU. COCTaBI€HHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NEpeMEHHBbIMH. PellleHHe cucTeM ypaBHEHUM
croco0oOM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CUCTEM YPAaBHECHUM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. YucnoBbele npoMexyTKU. PaccTosHue mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJiUHATa
TOYKH Ha KOOPAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucumoctei. [lonstue dynkuun. ['paduk
¢bynkuuu. CoiicTBa Gyukumii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KVIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHarne 00 uUppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBa/IpAaTHBIX KOPHEW M UX MPUMEHEHHE K MPEoOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LebIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHCIIA.

AnreOpandecKkue BhIpaKCHUSAJITe0pandecKkue BbIPaKeHu sl

KBagpaTHpiii  TpEXwieH, pa3oKEHHE  KBAaJPAaTHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOu.
CrnoxeHue, BBIYMTAHHE, YMHOXXEHHE, [IeJIeHHE alreOpandecKux ApoOer.
PanmonanbpHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

VYpaBHEHUsI 1 HEPABEHCTBAY PABHEHNSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyla KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCSA K JUMHENHBIM U KBaJAPATHBIM.
[Ipocreiiive qpoOHO-palMOHANIbHBIE YPABHEHUSI.

I'paduueckas uHTEpHpeTalysi YpaBHEHHUM C ABYMSI IEPEMEHHBIMU U CHUCTEM
JMHEVHBIX YPAaBHEHUW C JABYMsl NEpEeMEHHbIMH. lIpumepsl peuieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYCHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.

I'padux dynaxkmuu. Utenue coiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpa@uKoB (QyHKIHM, OTPAKAIOIIKUX PEATIBHBIE IPOLECCHI.



OyHKIMU, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI NPOMOPIMOHATILHBIE
3aBHCHMOCTH, uX rpadukn. OyHkumn y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yucaa 1 BBIYMCICHUA

PaunoHnansHble yucia, UppallMOHAJIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OEeCKOHEUYHBbIE JAecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSAMOM.

CpaBHEeHME JI€MCTBUTENIbHBIX 4HCEN, apuPMETUYECKUe JIEUCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, JIMTEIBHOCTH IPOIIECCOB B
OKpY’KaroIleM MUpE.

[Mpubnmx€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyTrieHue
yucen. [Ipuknaka u onieHka pe3ynbTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneintHoe ypaBHEeHUE. PenieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM.

KBanparnoe ypaBHeHue. Peuienue ypaBHEHUM, CBOASALINUXCS K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepbl pelieHUus ypaBHEHUN TPETbEW U YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOXUTEIIU.

Pemenne apoOHO-paliMoHaIbHBIX ypaBHEHUU. PelieHme TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpEeMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. PellieHue cucteM IByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaagpaTHele HepaBEeHCTBA.
I'padmyeckas uHTEepIpeTanyus HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYyMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yukuus, e€ rpadpux u cpoiictBa. [lapabona, koopAuHATHI
BEPIINHBI TapabOoIbl, 0Ch CAMMETPHUH MTApaA0OJIBI.

Ipaduxu pynxmmit: v = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.



HucnoBble  mociienoBaTebHOCTUHHCI0BBIE  MOCJIEI0BATEILHOCTH M
Mporpeccuu

[TondaTrie 4YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJEI0BATEIbHOCTH
peKyppeHTHON HopMyoit U GopMyJIOl 1-TO YJIeHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. Popmylibl n-ro yjieHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YWICHOB.

N3obpaxkenrne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHIMUAJIbHBIA POCT.
CI1oXHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKkTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBM:

e BBIABIAATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHATHAMH, (HOPMYJIHUPOBATH
OTIpeie/ICHUS] ~ TMOHSATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaIi, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBATH H  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPUIIATCIbHBIC, €AWHUYHBIC, YacCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIenaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTHH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKA3aTEeIbCTBA
MaTeMaTU4eCcKuXx (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUSA, BBHIOMpaATh HaWbOoNee MOAXOAANMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBareLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIHMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHCE,

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OpMAIuuM, JTaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a/auH;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOWpaTh GopMy TMpeACTaBiICHUS HWH(POpPMAIMM U HWLIIOCTPUPOBATH
perniaemMble 3a/ladyd  CXeMaMH, JIuarpaMMaMm#, WHOM rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yUHTENIEM WIH CHOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auv, BHICKa3bIBATh HJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXICHHSAMH JAPYTHX
YYaCTHHKOB JHaora, OOHApY>KWBAaTh Pa3IMYUe W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAMTOPHH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3ajay;

NIPUHUMATH 1EJIb COBMECTHOW JCSATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pabOThI, pacmpeaenarTb BHALI pabOT, IOTOBapHUBATHCH,
0o0CcyXm1aTh TPoIecC U Pe3ynabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEICHUs 3ajadyu (WJId ero
4acTh), BBIOMpATh CIOCOO pEmIeHUs C y4ETOM HMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJI TMpolecca |
pe3yJibTara peleHnusl MaTeEMaTHIeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OIMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJjacce OOyYarolIMIICS TOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUA

BoinonusaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apuUPpMETHUYECKUe
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoO0bl U MPUEMBI BBIYUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKallnX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT 0onHOM (OPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALlMOHAJIBHBIE YHCIIA.

OxpyrisaTh yucna.

BbINoONHATS NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXEHUU. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXMTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OpHMEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTaMH, WHTEPHPETUPOBATH
pe3yibTaThl pEIIEHUs 3a1ad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJuredOpanvecKue BbIPaKEeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
€€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuara.

Haxomuts 3HayeHHs OyKBEHHBIX BBIPQXKEHMH INpPU 3a/l@aHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAKEHHS B~ MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENSA, TIPYNIUPOBKU  CIIAraeMbIX,
npUMeHEeHUs1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpazoBaHUsI MHOTOUYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHOU NTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMMU U
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbLHOMY emy. [IpoBepsATs, sBisIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyueckrie METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIOUUXCS PEHICHUEM JMHEHHOTO
YPaBHEHHS C ABYyMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHS C
IBYMsI TEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemars cuctemsbl AByX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
YucIie rpauuecKu.

CocTraBnsATh M pellaTh JIMHEMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4EeHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOILNE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anredpanvyeckoM s3bIKeE.

OTMeuarh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTh Irpaduku TMHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEIBHOCTD, BpEMsI, 00bEM padOTBHI.

Haxonuth 3HaueHre QyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaluu,
U3BJIEKAaTh U MHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHny oOyueHus B 8 Kiacce oOydaromuiics IOJYYMT CJEAYIOLIUE
IPEAMETHBIE PE3YIBTATHI:

Yucia ¥ BIYMCICHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIIBHBIX
qucesl Il CPaBHEHUS, OKPYTJICHUsI U BBIUMCICHUN, N300paxkaTh AeMCTBUTEIbHBIC
Yyycia TOYKaMUA Ha KOOPJAWHATHOU MPSMOW.

[IpumeHATh TOHATHE apU(PMETHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAWMOCTH KaJIbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO ECATUYHBIX
npoOeii u creneHeit yucna 10.

AJuredpanvecKue BhIPpaKEeHUA

[IpuMeHsTh MOHSATHUE CTENEHUW C IeJbIM TOKa3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAXKEHHH, COJEPKAIIUX CTETICHH C LIEeTBIM MMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JISUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUM SISl pEIICHUS PA3IUYHBIX 33]a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEiHBIE, KBaJpaTHBIE YpaBHEHUsI M PallMOHAIbHBIE YpaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBoauTHE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTs OT cliOBeCHOW (HOPMYIHUPOBKM 3adaud K e€ anreOpanmdecKkon
MOJENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMBbI YypaBHEHUU,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
pellaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 HWJUTFOCTPAIIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[lonnMaTh W UCMOJB30BaTh (PYHKIMOHAJIbHBIC MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHUE O0O03HAYECHUsI), ONPENCTsATh 3HAUeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPeeNISITh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJ1IeMEHTapHBIX (QYHKIIMI BUIA:

y=k/x,y=x2,y=x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIi
dbyHKIMH 110 €€ rpaduKy.

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

Bemmonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIaMH,
codyeTrass YCTHbIE W TMCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMHU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMU IOKAa3aTeIs MU M KOPHEW,
BBIUUCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriiTh JEMUCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yiabTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHBIE YPaBHECHUS, YPaBHEHWS, CBOJIAIIMECS K
HUM, NIPOCTENIITNE TPOOHO-paAIMOHATIBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU M
CHCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

Pemrate TekcTOBBIE 3amaun  alreOpandecKHM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHMS WJIM CUCTEMBI IBYX YPABHECHUU C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux MpeACcTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPAaBHEHUW DPEUICHHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemare nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEpPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMHM HW3YYeHHBIX BHJOB. Iloka3plBaTh CcXeMaTHYECKH

pacnoiokeHue Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKUMN BUaA: y = kx,
=kx+b y=kik y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBuCHMOCTH OT
3HaYeHUH K03(pPUIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U n300paxaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBaTh kBaapaTHuHyl (QYHKLHUIO 1O (HOpMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPeccHm

Pacno3naBaTh apu(pMETHUYECKYyI0 M TE€OMETPUUYECKYI0 MPOrPECCUM MpuU
Pa3HBIX CIIOCO0aX 3aaHMUs.

BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHWEM (opMya n-ro uieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh wie€Hbl MOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C MCITOIB30BaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Koutpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypchl
| Ypcna ¥ BEIUUCIICHHS. )5 | bubnunoreka [JOK
Panmonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bu6nuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | bubnunorexa LIOK
rpadukn. OyHKIUHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHuE 1 6 1 bubnuorexa IIOK
00001eHne https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue ICKTPOHHbIC
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
! Yucna ¥ BEIUUCICHHS. 15 bubnunoreka [IOK
KBanparubsie KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 OK
2 CreneHs ¢ 1EeNbLIM 7 nosmorexa I
https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanyeckue
3 BBIPAKEHUS 5 1 bubmorexa TIOK
X oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUJICH
Anrebpanyeckue Eu OK
4 BBIPAXKEHHUSI. 15 1 nommoreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas Ipo0b
YpaBHeHus u
5 HEPABEHCTBA. 15 | Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommorea 11
paBHEHH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 uosmoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 bu6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

MOHATUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnuotexa [JOK
000011IEHNE https:/m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsusie | TIpakTHueckne (undgposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
! Yucna ¥ BEIUUCICHHS. 9 bu6nuoreka [JOK
JleficTBUTENBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEHUSI C OTHOU 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
NepeMEHHOMN
3 VYpaBHEeHU U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucremsl ypaBHeHHN https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABCHCTBA. 16 | bubnmoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHRHMA https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 bu6nuoreka [IOK
TOCJIEI0OBATEIIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICH S, 13 1 bu6nuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOITPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmsbl OCHOBHOTI'O oomero Oﬁpa30BaHI/lﬂ

1

Yucna ¥ BEIYUCICHUS

1.1

BbIHOJ'IHfITB, coucras YCTHBIC 151 IIMCBMCHHBIC HpI/IéMLI,

apI/I(i)MeTI/I‘IGCKI/Ie I[Gf/iCTBHSI C palMOHAJIBHBIMU YHCJIaMU

1.2

Haxomuth ~ 3Ha4YeHWsT  YWCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
pa3zHooOpa3Hble CIOCOOBI U MPUEMBI BHIUMCICHHS 3HAUCHUH JAPOOHBIX

BBIPKEHUH, COMIEpKAIUX OOBIKHOBEHHBIE U AECATUIHBIC APOOH

1.3

[lepexomute oOT omHON ((OpPMBI 3amMCH YUCEN K  JPYyrou
(mpeoOpa3oBBIBaTh  JCCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JNECATUYHYIO APOOb)

1.4

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHAIBHBIE YHCIA

1.5

OKpyriATh yncna

1.6

BBINONHATE OPHUKUIIKY YW OLEHKY pe3yJibTaTa BBIYMCICHHM, OIEHKY
3HAYEHUW YHUCIOBBIX BBIPAXKECHUU. BBINONHATH  JEUCTBUS €O

CTCIICHAMM C HAaTYpPAJIbHBIMH IMOKa3aTCIIsIMU

1.7

[IpuMeHATh mNpHU3HAKU JEIUMOCTH, pa3JIOKCHUE HA MHOKHUTEIN

HaTypaJIbHBIX YUCCII

1.8

Pemare  NpakTUKO-OPUEHTHpPOBAHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MIPONOPLUUOHAIBHOCTHIO BEJINYUH,
IIPOLEHTAMH, WHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUA 3aJad ¢
y4€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanvyeckyro TEPMHHOJOTHIO M CHMBOJIHKY,

MMPUMCHATH e€ B nmponecce 0CBOCHUA y‘-ICGHOFO MaTepuaia




2.2

Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUN MpPH  3aJaHHBIX

SHAYCHHUAX MCPCMCHHBIX

23

BrimonasaTs Hp606paSOBaHI/I${ OCJIOTO BBIPpAXCHUA B MHOTI'OYJICH

IMPUBCACHUCM HO[[O6HBIX clIara€MbIX, paCKpbITUEM CKOOOK

24

BrInoaHsATs YMHOXKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJICH, MPUMEHATH (OopMysbl KBaJpaTa CyMMbl W KBajpaTa

pasHoCcTH

2.5

OCyH_[eCTBHSITB PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTECJIN C TIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06[].161"0 MHOXUTEIIA, TPYIIIMPOBKU ClIara€MbIX,

npuMeHeHUs GOopMYJIT COKPAIEHHOTO YMHOKEHUS

2.6

[IpumensTh npeoOpa3oBaHUsI MHOTOUJICHOB Il PEIICHUS pa3IMYHbIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

2.7

Hcronbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEIsIMU

JUIs IpeoOpa30BaHus BbIPAXKEHUN

YPaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemiate nuHEWHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
npaBujia Mepexojia OT UCXOJHOTO YPAaBHEHHsI K PABHOCHIBHOMY €MY.

HpOBepHTB, ABJICTCA JIM YUCJIO KOPHEM YPABHCHUA

3.2

[Ipumensty rpaduyeckue MeETOAbl NPU PEUICHUU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonGupats npuMepsl nap Yucell, SABISIOMIUXCS PEUICHUEM JTUHEHHOTO

YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU

34

Ctpoutb B KOOpAMHATHON MJIIOCKOCTH IpaduK JMHEHHOTO ypaBHEHUS C
NBYMs TEPEMEHHBIMU; TOJIb3YSACh TI'paUKOM, NMPUBOJUTH MPUMEPHI

peleHust ypaBHEHUS

3.5

Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHHM C JBYMS IEPEMEHHBIMH,

B TOM 4HUCJIE TpapUUECcKu

3.6

CocTaBisaTh B peuiaThb JIMHEMHOE YPaBHCHUC HUJIN CUCTEMY JIMHEMHBIX
ypaBHeHI/Iﬁ M0 yCJIOBHIO 3aJa4U, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIﬁ pe3yjbTart

Koopaunate! u rpadpuxu. @yHKIIUN

4.1

N300pakaTh Ha KOOPJAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJAWHATaM, JIy4d, OTPC3KH, HHTCPBAJIbl, 3allUCbIBATbH

YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe




4.2

Otmeuath B KOOp)II/IHaTHOI\/II IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpJAuHaTamMm

43

Crpoutsb rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y

= [x]

44

OnwuceBaTh C MOMOIIBIO (YHKIMKA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYUHAMU: CKOPOCTb, BpEMs, pPACCTOSAHME, ILEHY, KOJHMYECTBO,

CTOMMOCTB, TPOU3BOIUTEILHOCTD, BpeMs, 00BEM paboThI

4.5

Haxoaute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuii crnocod TNpEACTABICHUS M aHAIW3a
uHpopManny, WU3BIEKaTh W HMHTEPHPETHPOBATh HH(OpMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1

Yucia ¥ BEIYMCIIEHUS

1.1

Hcnonwn3oBaTh Ha4daJIbHbIC MNpEaACTaBJICHUA (o) MHO>XKECTBEC
HCIZCTBHTGHLHBIX qucell st CpaBHCHUSA, OKPYIJICHHUA U BBIHHCHGHHﬁ,
I/1306pa)KaTI> I[GﬁCTBPITGJ'II:HLIC YyucCila TOYKaMH Ha KOOpI[HHaTHOﬁ

PSMOU

1.2

HpI/IMCHHTB IIOHATHEC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOI'O KOpPHA,
HaxXOIWTh KBaJApaTHBIC KOpPHH, MHCIIOJIB3YysA IIpU HCOGXOI{I/IMOCTI/I
KaJIbKYJIATOP, BBIIIOJHATD Hp606pa3OBaHI/IH BBIpa)KeHI/Iﬁ, CoACpIKAIINX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Hcnonp3oBarh 3amucd  OONBIIMX M MAallbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHei uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

HpI/IMeHﬂTB IIOHATHUEC CTCICHHU C NICJIbIM IIOKAa3aTCJIEM, BBIIIOJHATH
Hp606pa30BaHI/IH BLIpa)KeHI/II‘/JI, coAcprKamux CTCIICHU C [CJIbIM

IIoKa3aTcjieM

2.2

BoInonHATE  TOXIECTBEHHBbIE  NPeoOpa3soBaHMsl  pallMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUN HajJ MHOTOYICHAMH H




anredpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHATEIN

2.4

[TpumensTe mpeoOpa3zoBaHusl BBIPAKEHUH ISl PEIICHUS pa3IMYHBIX

3aJla4 U3 MaTCMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare JsMHElHHBIE, KBaJpaTHBIE YPAaBHCHWS U PAlMOHAJIBHBIE
YpaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUH C JByMs

MNEPEMEHHBIMU

3.2

[IpoBoanuTe mpOCTEHIIME HCCIECAOBAHUS YpPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
npeJcTaBiIeHU (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WIHM CHUCTEMa

ypaBHeHHf/'I peuieHus, €CJIn UMECT, TO CKOJIBKO, U Hpoqee)

33

[Tepexoaute OT cioBecHOW  (OPMYTUPOBKM 3agaud K €€
areOpanyeckod MOJAEIM C MOMOIIBIO COCTAaBJICHUS ypaBHEHMs WIN
CHUCTEMBbl  ypaBHEHHMH, HWHTEpHOPETUPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsTh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPAaBHEHUS, OLICHKH,
peliaTh JMHEHHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
MaBaTh  rpauueckyr0  WDIIOCTPAllMI0O  MHOXECTBA  pEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[loHnmMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUS W SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMPEACIATh 3HAUYCHUE
(GYHKIMU TIO 3HAYCHHIO apTyMEHTa, ONpEIeIsiTh CBOWCTBA (YHKIIUU

no e€ rpauky

4.2

Crpouts rpauku 3eMeHTapHbIX GYHKIUN BUA:

y =k/x

kix
, ¥y =x%, y = X3, y = |X|, onuCBIBaTh CBOWCTBA YKCIOBOW (YHKIIUH MO €&

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111€er0 00pa30BaHUs

1

Yucna 1 BEIUUCIIEHUSA

1.1

CpaBHI/IBaTb U yHnopssaoduBaTh pPALUOHAJIBHBIC W HUPpPALUOHAIBHBIC

quciia

1.2

BrImonsaTs apI/I(l)MeTI/I‘IeCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YMUCJIAMU,
CcoucTasd YCTHBIC W IMUCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYMCICHUA C

HppanguoHaJIbHBIMU YHUCJIaMHU

1.3

Haxogute 3HaueHHMs CTEINEHEH C LEIbIMU IIOKa3aTeIsIMH U KOpHeﬁ,

BBIYUCIIATH 3HAYCHHU A YHCIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprrJ’IfITB ﬂeﬁCTBHTeHBHBIC 4YucClia, BBIIIOJHATh IPUKUAKY pE3yJibTaTa

BLIHHCHGHHﬁ, OIICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemwlare  nuHENHBIE W KBAaApPAaTHBIE YPaBHEHHWs, ypAaBHEHUS,

CBOJISIIUECS K HUM, IPOCTENIIINE IPOOHO-palliOHANIbHbIE YPABHEHUS

2.2

Pemats cucreMsl IByX JIMHEWHBIX YPAaBHEHUN C IBYMsI IIEPEMEHHBIMU
Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIISIETCS

JIMHEHHBIM

23

Pemate TexcTOBBIE 3a7aun aNreOpanuecKUM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CHUCTEMBI JIByX YPaBHEHUH C IBYMs

NEPpEMECHHBIMU

24

[IpoBoanuTh mpoOCTEHIIME HCCIECAOBAaHUS YPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4HClIe C HpPUMEHEHHEM TIpapUuecKux
npejcTaBiIeHu (HanpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIIN

CHUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHeliHBIE  HEpABEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
n300paxkaTh PEIICHUE HEPABCHCTB HA YHCIIOBOW MPSIMOM, 3alHUCHIBATh

PEICHNUE C TIOMOUIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JTMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOUAIOIIUE KBAJIPaTHOE HEPAaBEHCTBO, HM300paXkaTh pPELICHUE




CHUCTCMbl HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMCbIBaTh PCHICHUC C

IIOMOINIBXO CHMMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a7a4

DyHKIMHU

3.1

PacniosHaBath  (yHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKH PACTIONOKEHHE Ha KOOPAUHATHON TIIOCKOCTH TpaduKoB
dbynkuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HauYeHUHN KO3(PPHUIINEHTOB, ONUCHIBATh CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMaTHYECKH pAcCIOIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTH TpaukoB (QyHKUMH Buaa y = VX, y = |X| U ONHCHIBATH

cBOMCTBa (PYHKITUH

3.3

Crpouth ¥ wu300paxaTb CXeMaTU4EeCKH TIpaduKd KBaJPaTUYHBIX
GyHKIMI, ONUCHIBaTH CBOICTBA KBaJpaTHMYHBIX (DYHKIMHA MO HX

rpadgukam

3.4

Pacno3naBare kBampatudHylo (QyHKIUIO 10 (GopMmyse, TPUBOIUTH
OpUMEphl KBAJPAaTUYHBIX (YHKIUM M3 peasbHON KU3HH, (PU3UKH,

TCOMCTpUHU

ApudmeTrnueckast U reoMeTpruecKas Iporpeccun

4.1

Pacno3naBate apupmMeTHIecKyt0 U T€OMETPUUECKYIO TIPOTPECCUH TIPH

pa3HBIX crioco0ax 3agaHus

4.2

BbBINONAHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYNIT A-TO UJICHA
apu(METHUECKON M TeOMETPUYECKON MPOTPEecCHii, CyMMBI MEPBBIX N

HJICHOB

43

N300pakaTh WICHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM

IIJIOCKOCTH

4.4

Pemarn 3aJa4H, CBA3aHHBIC C YHCJIIOBBIMH ITIOCIICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peaﬂbHOﬁ KU3HU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHH)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIE, TIEPEX0] OT OIHOUN (OpMBI 3amucu
1.1 npobeit k napyroil. IloHsTHE panMOHAaIBLHOrO 4YHUCIHA, 3alHCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PAIIMOHAIBHBIX YACEI
1o ApudmeTrnueckue AeMCTBUS C palOHaJIbHBIMU UKciIaMu. Perienue 3agau u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHuE
' BBIPQXCHHUI Ha OCHOBE OIpeesIeHus, 3aIIUCh OOJIBIIUX YHCEl
14 [IponieHTHI, 3amUCh TMPOLIEHTOB B BHUAE IpoOU W ApOOM B BHJIE MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4M HAa MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MPaKTUKHU
Ls [IpuMeHeHne TNpU3HAKOB ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTENIH
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHbie  3aBUCMMOCTH, B TOM  4HciIe TpsiMas W oOparHas
' MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKeHUs
51 [TepemeHHbIE, YNCTOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOU. JomycTumblie
' 3HAUYEHMS IEPEMEHHBIX
25 [IpencraBneHne 3aBHCUMOCTH MEXAYy BEIUYMHAMHU B BHIE (QOPMYIIBL
' Brraucnenus mo ¢popmynam
53 [IpeobpazoBanne  OYKBEHHBIX  BBIPOKEHUU, TOXKJICCTBEHHO  pPaBHBIC
' BBIPKECHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHbIM I1OKA3aTEIEM
5 Opnnounensl 1 MHOrouseHsl. CreneHb MHOrowieHa. ClokeHHne, BBIUUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
26 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMbI M KBaApaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOKUTEIN
3 YpaBHeHust




VYpaBHeHHe, KOpEHb YpaBHEHUs, IMpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,

>l PaBHOCHUJIBHOCTb YPaBHEHUN
12 JIuneliHOE ypaBHEHME € OJHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOIO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUH IO yCJIOBHUIO 3a/1auyM. PelieHue TEKCTOBBIX 3a/1ay C
' IOMOLIbIO YPaBHEHUIN
34 JluneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
CucrteMa IByX JMHEWHBIX ypaBHEHHH C JABYyMs IEepeMEeHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPABHEHUM
4 Koopaunats! u rpaguku. ®yHkuuun
4.1 Koopaunara Toukn Ha mpsMon
42 Hucnossle TpOMEKYTKH. PaccTosiHre Mexay AByMsl TOUKaMU KOOPJAMHATHOMN
' npsMOi
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGcuucca U opaAWHATA
' TOYKHM Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbBIX (opMmyiaamu. UTeHHe TpauKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [onstue pynkuuu. I'paduk pynkuuu. CoiicTBa QpyHKIMIA
4.6 Jluneitnas pynkuus, e€ rpaguk. I'paduk pyHkmum y = [x|
47 I'paduueckoe pemieHne JUHEWHBIX YpPAaBHEHHA ¥ CHCTEM JIMHEWHBIX
' ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCIEHUS
. KBagpatHblit kopeHb u3 uucia. lloHsTHe 00 uppalMOHAIBHOM YHCIIE.
' JecsaTruunble NpuOIMKEHHUsI UPPALIMOHAIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKHMX KBAJIpaTHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN M BBIYMCICHUAM. JleHCTBUTENbHbIE
qucia
1.3 CreneHb ¢ 11€7bIM TIOKa3aTesieM U e€ cBoicTBa. CTaHmapTHAas 3aMKuCh YKCiia




AnreOpanyeckre BbIpaXeHHs

2.1 KBagpartnsliit TpéxuieH, pa3nokeHHe KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aireOpanveckoit 1poou
23 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JICJICHUE anre0pandeckux Ipodei
24 ParronanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBampatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIIUXCSA K JIMHENHBIM U KBAIPATHBIM
33 [Tpocreiimme ApoOHO-paIMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHIpeTadsl YPaBHEHUI C JABYMS MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YpaBHEHUH C JBYMs MepeMeHHbIMU. [IpuMepshl peleHus cucteM
HEJIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 3a/1a4 aNreOpandeckuM crmocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTteMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
4 OyHKIU
il [Tonstue ¢ynxknuun. OOMacTh ONpENeNeHHs W MHOMKECTBO 3HAYeHUN
' ¢bysakiun. CriocoOs! 3aaanus GpyHKIUM
4.2 I'paduk pynkuuu. YrteHne cBOUCTB GYHKIUH 1O €€ rpaduKy
4.3 [Tpumeps! rpaduKoB QYHKIIHMA, OTpaXKAIOMIUX peabHble IPOLECCH
44 OyHKIMM, OIUCHIBAIOIIME NPSIMYI0O U O0OpaTHYIO MpPOMOPLUOHAIBHBIE
. 3aBUCUMOCTH, UX IpaduKu
4.5 Oyukumu y =x?, y = x?
4.6 OyHkun y = vx, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KUIIACC




Kon

HpOBepfleMblﬁ JIEMEHT COACPKaAHUA

1 Yucna v BBIYUCICHUS
. PanmoHnanbHple 4Mclla, HMppalMOHATIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE POOU
MHO0€ecTBO AEUCTBUTEIBHBIX YUCEN, IEUCTBUTENbHbBIE YHCIIA KAK OECKOHEUHbIE
> JecsATUUHBbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTENbHBIX
qucen
1.3 Apudmerndeckue A1eUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npulnmkeHus, olieHKU. PasMepsl 00BEKTOB OKpPYKAlOIIEro Mupa,
14 JUINTENILHOCTh TPOLIECCOB B OKpyXkaromeMm mupe. [TpubnmxéHHoe 3HaueHHe
' BEJIMUMHBI, TOYHOCTH MpuOmmkenus. Okpyrinenue yucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHOW IIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAILIMUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YypaBHEHUM TpeTbed U
' 4ETBEPTOU CTENIEHEU Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemienue npo6HO-paiMOHATBHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemienue cuctem AByX JJMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM IBYyX YpaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
' BTOPOM CTEIECHU
2.10 I'padmueckas MHTEpHIpETALUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 Pemienune TekcTOBBIX 3aa4 aJIreOpandeckuM CrocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Perienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
516 I'padmueckass uHTEprpeTanysi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPpCMCHHBIMU




3 DyHKINH

11 KBanpatnunas ¢ysknus, e€ rpadpuk um cBoiictBa. [lapaGona, KOOpIMHATHI
' BEPIIUHBI Tapaboibl, OCb CAMMETPUN TapaloIIbI

3.2 I'paduku bynakmmit y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmmit y=k/x, y = x* 1 X cBOKCTBa

34 I'paduku hyHKIMI , ¥ UX CBOWCTBA
4 YucioBble TOCIEI0BATENBHOCTH

41 Omnpenenenne U crnocoObl 3aJaHUsl YUCIOBBIX MOCJIEI0BaTEIbHOCTEN. 3a1aHue
' MOCIIE0BATEIHHOCTH PEKYPPEHTHOM hopmyroi u popMyIoit n-ro uieHa

42 Apudmernueckass mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUYECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerpuueckas mporpeccus. PopMmyibl #n-ro  WIEHa T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

4 N3o0pakeHne dICHOB apu(METHUYECKOM ¥ TEOMETPUYECKON MpOrpeccuit
' TOYKAMHU HAa KOOPAWHATHOW IIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CrokHbIE TPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepaly HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX NpPU PEIICHUU
3a[a4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPeICTaBICHUE MHOXKECTB
JUTSL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUM, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOopeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPHl U KOHTPIPUMEDPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBbIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb YHhcia, OOBIKHOBEHHAs ApoOb W
JIecATHUYHAs poOb, CTAHIAPTHBIN BUJ YHCIA, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YWCIaMH, CpaBHUBaTh U
YIOPSIOYMBATh YWCIA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYTJIATH YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHU

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYeCKuil KBaJpaTHBI KOpEeHb, MHOTOYJICH, ajaredpandeckas
npoOb, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOIHATH PACYETBHI MO (opMysaM,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHAMM, Pa3IOKEHHE MHOTOYJIEHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMbI U Pa3HOCTHU

VYmenue OIICPHUPOBATH NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOH; YMEHUE peIllaTh JUHEHHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX NIPEAMETOB
W TPAKTUYECKHUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPJAMHATHYIO IUIOCKOCTh JUI M300pakeHUs pelIeHun

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKIUH, HYIN
byHKIHH, MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJbIIeE W HAMMCHbBIEE 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATh TIOHSITUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JTHHEHHAS (DYHKIHS, KBaJpaTHUHAsS (DYHKIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, TMapabojia, THUNEepOOIa; YyMEHHE
CTpouTh Tpaduku PyHKINN, UCTIOTH30BATh TPa(UKH JIJIS ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
Y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKAThH

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbHOCTb,
apupMeTHuecKkass M TeoOMeTpUYecKas  IMPOrPeccCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEI0BATENBHOCTEH, (OPMYIIBI CyMMBI U
o0wiero ujaeHa NpU PElIeHUU 3a]ad, B TOM YHCIE 33J1ad U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3aJaud pasHbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
JNOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIIYT, HAaJIOTH, 33Ja4u U3 00J1acTH yNpaBiIeHUS JINYHBIMU U
CeMEeWHBIMU  (UHAHCAMM); YMEHHE  COCTAaBJIATH  BBIPAXKECHHUS,
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBl II0 YCJOBHUIO 3a/ayH,
UCCIIEI0OBaTh MOJTYYEHHOE PEIIeHHE U OIIEHHWBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MEHaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYI'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0, TpSAMOYTOJIbHUK, KBajapar, Tpamerus;
OKPYHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pelaTh 3ajadyd, B TOM YHWCJIE€ U3 MOBCEIHEBHOMN
JKU3HU, Ha HAXO0XKJIECHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUIyp U (akToB

10

YMeHHne OomnepupoBaTh IOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh MNPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTD MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh IOHSTUSAMM: JJIMHA, PAcCTOSHHUE, YIroil
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MUpPE; yMEHHE MPUMEHATh GOpMyJbl MEepUMEeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAH Kpyra, o0bema
NPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHUE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOUICHHS  JAJIs

BBIYUCICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATUSAMHU:  NPSAMOYTOJIbHAash  CUCTEMA
KOOpAMHAT, KOOpAWUHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHUE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM YHUCIE HU3 JPYruxX Yy4eOHBIX

MpeaAMECTOB U peaJ'ILHOI\/'I KHU3HHU

14

YMeHue omnepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMBbl,  TaOJWIBL, cpenHee — apudmMeTHUeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbLIee 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPeoOPa3OBHIBATH




uH(OpMaIMo, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXalOLIYI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT (CIy4yailHBIN
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTAapHBIM HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEellaTh
3a/la4yl METOJI0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAarolleM MHpPEe U B IKH3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX
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YMeHue BbIOMPATh MOAXOANIAN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJIYYECHHBIE B XOJI€ Pa3BUTHUS MATEMAaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC

2 MIEPUOANYECKHE JPOOH

13 Panvonanbupie uncna. Apudmernyeckue omepanudud ¢ palloHaIbHBIMU
' YUCIaMHU

L4 JeiictButenpupie yncna. ApudMETHUYECKHE ONepalud ¢ JACHCTBUTEIbHBIMU
' YUCIaMHU

s [TpuOnmk€HHbIE BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OICHKA
' pe3yibTaTa BEIUUCIECHUN

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C pPALMOHAIBHBIM I1OKA3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBus c
' apupMeTUYECKIUMHU KOPHIMU HaTypaIbHON CTETICHU

3 YpaBHEHUs 1 HEpAaBEHCTBA

. [lenbie u npoOHO-panMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUNU

35 Llenble U npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u reomeTpuyeckas nporpeccur. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3agaHus  ¢yHKnuu. I'paduk  yHknmu. OO6macTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI H
MUHUMYMBbl (QyHkuuu. HaunOonpliee W HavMeHblllee 3HauY€HHWE (QYHKIMM Ha
MIPOMEKYTKE
6 KoopanHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3Mepenne reoMeTpruueCKUX BEJIMUUH
7.6 Bexkrtops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYUEHUKA

» Anre6Opa, 7 xknacc/ Maxkapseraes FO.H., Munarok H.I'., Hemkor K.U. u apyrue; mox

penakuueit TensikoBckoro C.A., AkimorepHoe obmiectBo «M3natenscTBo «IIpocBemnienuey

* Anrebpa: 8-if kacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e nu3nanue, nepepadbotaHHoe, § kiuacc/
MakaperueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; mox penakmueit TenskoBckoro C.A.,
AxkuunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munarok H.I'., Hemkos K.W. u ap.; mox pegakuueit
TensikoBckoro C.A., AkunonepHoe obuecto «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

I)Metonnueckue pekomenaauuu 1 7-9 xknaccos /KO.M. Konsarun, M.B. Tkauesa , H.E.
denopora, M.U. [1labynun

2) Ypoku anredps! B 7 kiacce. / B.W. XKoxos, JI.b. Kpaiinea. [Tocobue mist yuurenei. /
M.: Bepoym — M

3) Anrebpa. Junaktudeckue matepuainsl. 7 kiacc, /M.B.Tkauesa, H.E. ®enoposa, M.I.
[ITaGynuH. u 1p.- M.: [IpocBemnieHne

4) Tematnueckue Tectsl A 7 kinacca/ M.B. TkaueBa - M.: I[IpocBemenue
5)Metonudeckue pekomeHaanuu. 7-9 kiaccel (k yaeOuuky Makaperuera HO. H. unp.)

MakxkapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u ap./ Ilox pen. TensikoBckoro C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://interneturok.ru/

https://www.yaklass.ru/p

http://urokimatematiki.ru

http://intergu.ru/

http://karmanform.ucoz.ru

http://polyakova.ucoz.ru/

http://www.openclass.ru/

https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://fipi.ru/



https://www.google.com/url?q=http://interneturok.ru/&sa=D&source=editors&ust=1751006262891029&usg=AOvVaw1ol-2ciipOpdeGhhlx5NLN
https://www.google.com/url?q=https://www.yaklass.ru/p&sa=D&source=editors&ust=1751006262891326&usg=AOvVaw0QRQZSOh00iJ2kemgWBERb
https://www.google.com/url?q=http://urokimatematiki.ru&sa=D&source=editors&ust=1751006262891561&usg=AOvVaw2O3VKePEqQfAYG8stuq64C
https://www.google.com/url?q=http://intergu.ru/&sa=D&source=editors&ust=1751006262891766&usg=AOvVaw0IM-nPvca4688-auiIzGBJ
https://www.google.com/url?q=http://karmanform.ucoz.ru&sa=D&source=editors&ust=1751006262891971&usg=AOvVaw2vKje3A5qsoIGhr_1PAibF
https://www.google.com/url?q=http://polyakova.ucoz.ru/&sa=D&source=editors&ust=1751006262892189&usg=AOvVaw3FftVgqVCziFJbhlfSLJUT
https://www.google.com/url?q=http://www.openclass.ru/&sa=D&source=editors&ust=1751006262892492&usg=AOvVaw3FpsrSA3v4oWnVZ6jomaXR
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://fipi.ru/

