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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYUBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LMKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B TOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JICHCTBHSI M BBIBOJBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOEHUE Kypca aliredpbl 00eCreunBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHUS] OOYYaroOMIMXCsA: OHM HWCIHOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3aINIo, aOCTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, IIOSTOMY CaMOCTOSITENIbHOE
pelieHue 3aa4 SBISETCS peann3aliei qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHNs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuM: «Yucnaa ¥ BeIUUCICHUSN», « ANTeOpandecKue BhIpAKEHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JIPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTH4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO  MareMaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMH «YHWCla W BBIYHCICHUS» CIYXKUT OCHOBOW ISt
JTATbHEHIIeT0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIIECHUS, JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOU
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

Copeprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKEeHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKA JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
ABJICHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKAMU
NEeNyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHE
oOy4JaronMMMCs 3HaHUM O (PYHKLIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEAOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u oouectBe. M3ydyeHne marepuana crnocoOCTBYeT Pa3BUTHIO Yy OO0yYarolmuxcs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALMHU U KYJIbTYPBHL.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandyeckue BBIPAXKEHUsD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 vaca B Hezelto).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

JlpoObu OOBIKHOBEHHBIE M NIE€CATUYHBIC, IIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHATne palMOHaNBHOIO 4YHCIHA, 3alUCh, CPAaBHEHHE,
yHOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEENIeHue, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpE/IEeIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JECIUMOCTH, pPA3JIOKEHHWE HAa  MHOXKHTEIN
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae TmpsiMas U oOparHas
IIPOTIOPLIUOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasieHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus no dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHbl. CteneHb MHOrowieHa. CioKeHre, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBHia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW IMEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UucnoBsle TpoMeXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyrosibHas cucrema kKoopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM I10CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynknuu. [paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pemieHne NMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIIACC

Yucaa v BBIYMCICHUA

KBaaparHeiii kopeHb u3 uwucia. [loHsTue 00 uUppanMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEeHUMN
Y BBIUHMCJIEHUSM. J|eHCTBUTEIIBHBIE YUCTIA.

CreneHb C eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.
AuredpandyecKue BbIpaKeHUA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE aireOpandeckux ApoOeH.
PanionanbHbIe BRIPAKEHUS U UX MpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHABHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTans YPaBHEHUN C IBYMsI IEPEMEHHBIMU M CHUCTEM
JVMHEMHBIX YPaBHEHUW C JABYMsl NE€pEeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1a4 alreOpandecKuM Crioco0oM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOIACTh OMpeAeNeHUsS W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padpux ¢ynkuuu. YUrenuwe cBoilcTB ¢yHkuMu 1no e€ rpaduky. [Ipumepst
rpadukoB (GyHKIHMA, OTPaXKAIOIIMUX peabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAIOININE TMPSMYI0 M OOpPaTHYIO MPONOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UPpallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCCKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCET U KOOPAUHATHOM MIPSMO.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIeM MHUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTiieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU. PellieHne cucTeM JByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1t ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum



[loHATHE 4YHCIIOBOM TIOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
pEKyppeHTHOM dhopMyion 1 HOpPMYJIIOi #-TO YIeHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO UICHA
apu(MeTHIecKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4ieHOB apru(METHUYECKOH M TIeOMETPUUYECKOM IPOTrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
C1oKHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  ydyeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHWM MPAKTUYECKUX 3a1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIIHOW MpOQecCHOHATBHON
JESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UelIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelI0BEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe Bocnutanme, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONmoJyYns:

TOTOBHOCTBHIO MPUMEHSITh MaTeMaTU4YEeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a JKM3HHM  (3I0pOBOE  ITUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW IS PEIICHHS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH cpenpl, IJIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaIIIeH Cpeabl, OCO3HAHUEM
100alTbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSAIIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATCIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIe, MPpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3zoBble jornueckue aecTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHWUH MEXIY IOHATHIAMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHbIC, €AMHUYHBIC, YacTHbIE W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUY;
pa3dupaTh 10Ka3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh Croco0 permeHuss ydyeOHOW 3aiaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOOit;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TAKKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a/1a4H;

BBIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeACTaBiICHUS WH(DOpPMAIMM U WILTIOCTPUPOBATH
pelaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIIUU TIO KPUTEPHUSM, MPEITOKCHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIIpUHUMATh H  (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMH U LEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTHPOBATh ITOyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pEIICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME M CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIUpOoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJB30BaTh  IPEUMYyINECTBA  KOMaHIHOM  H
UHAMBHUIYaIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKUX
3ajady;

NPUHUMATh LEIb COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TpyHmnoBbIX (opmax pabotsl (0OcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JAPYTHE), BBIIOJHATH CBOK YacTh
paboThl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJIEKT:

BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrusl MaTEMaTUUECKOH 3a/1auu;

NpEeABUJIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EIIH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce O0Oyd4arolmIuiCs TMOJYYUT CIEIYIOLIUE
MpEeIMETHBIC PE3YJIbTATHI:

Yucia 1 BLIYHCTEHHUS

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YnCHa.

BEIOMHATE IPUKUAKY M OLIEHKY pe3yJibTaTa BEIUMCICHHIA, OIICHKY 3HAYCHHIA
YHCJIOBBIX BBIPAXKEHUN. BBINONHATH AEMCTBHUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTENSIMU.

[IpumeHsTh  TpHU3HAKW  JETUMOCTH,  pa3lIOKEHWE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl pEeUICHUs 33aJ1a4 ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonp3oBaTh ainredpanyecKyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxoants 3HaueHns OyKBEHHBIX BBIPDRKCHHUW MPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHHS — [IETIOTO  BBIPAKEHHS B MHOTOYICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCymIeCTBIATh pa3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIA C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraéMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaIbHOM MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypallbHBIMU MOKa3aTeasiMu st
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPaBeHCTBA

Peware yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIEpexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsaTs, sABisieTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOIIMXCS PEIICHHEM JUHEHHOIO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTHUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSCh TpadUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

PemaTe cucTeMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
quciie rpaduuecKH.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJy4YEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HMHTEPBAJIbI, 3alIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonuth 3HaueHne PyHKIUU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJiacce OOydYarolIMICS TMOJIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEUCTBUTENIBHBIX
YuCelN JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxkaTh IEWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensaTh moOHATHE apU(PMETHUYECKOrO KBAJpPaTHOTO KOPHS, HaXOAWThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npo0Oeit u creneneid uyucna 10.

AuredpanyecKue BbIpaKeHUA

[IpuMeHsATh TMOHSATHE CTENEHU C MEJbIM TOKa3aTelieM, BbBIOIHSITh
npeoOpa30oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpPa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOWICHAMH U alreOpandecKuMu ApOoOsiMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAJILHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoUTh MpoCTEMIINe UCCIEAOBAaHUS YPAaBHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YpPaBHEHWU PEIIECHUS, €CId MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3a7adul K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4H IMOJTYyUEHHBIN pe3yIbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIMI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKITMOHAIBHBIE TOHSATUS W S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O0O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOWCTBAa (PYHKIMU 0 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = x|, y = VX, OIHCHIBAaTb CBOICTBA YHCIOBOI
byHKIMU 110 €€ TpaduKy.

K koHmy oOyuenus B 9 kiacce oOydaromMiics MOJIYYUT CIEIYIOIINE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHABHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
couetas YCTHbIE W TIMCHbMEHHBIE TPUEMBI, BBIMOJHATH BBIUUCICHUS C
UppAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHs CTENEHEeW C LeNbIMU [OKa3aTelssMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE YPAaBHEHUsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, NPOCTEUIIINE TPOOHO-pAIlMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOM, 3alMCBIBATH PEUICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPH PEIIEHUH PA3JIUYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (PyHKIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacroioKeHNe Ha KOOPJIMHATHOM IUIOCKOCTH rpadukoB QyHKIMH Buaa: y = kx, y
=kx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXeMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBAaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBaapaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJPAaTUYHBIX (DYHKIMIA U3 peabHOM )XKU3HU, QU3UKHU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO0 TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (OPMYJIT N-ro  4jieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHbI IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgposbie
Ne ni/mm P Konrposbnbie IIpakTHyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PalimoHalbHbIE 25 1 bubmuoreka [JOK
qHcia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anre6 27 1
JITEDPatCCie BHpKCHI https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 ¥ PaBHCHHS H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
oOpAHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 600 6 1
OBTOPCHHC 1 0DOOIICHHC https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1eIbiM 7 bubmuoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417afg
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKUHH. OCHOBHEIE [IORATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
? DyrKumn. Aucnonsie GyrKimn ? https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
2
10 HosTopenne u obobmenne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHBIC 9 bubnuoreka [IOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 v .H 16 1
paBHEHHs ¥ HEpaBeHCTBa. HepaBeHCTBa hitps-//m.cdsoo.rw/7f419d08
5 Dy 16 1 bubnuoreka [{OK
https://m.edsoo0.ru/7f419d08
bubmnoreka IIOK
6 4 15 1
HCTOBBIC HOCTEAOBATETBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IEHNEe, CUCTEMATH3AIIHS 13 | bubnmorexa LIOK
3HAaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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 PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 oﬁpasona}mﬂ

1

1.1

Yucna v BRIYUMCICHUS

BBIHOJ'IHSITB, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMbI,

apn(bMeTqucxne [[€I>'ICTBI/I$I C palMOHAJIbHBIMU YHCJIaMU

1.2

Haxomuth ~ 3HaueHHMs]  YUCIOBBIX  BBIPAXEHUH,  NPUMEHSTH
pa3zHooOpa3Hble COCOObI M MPUEMBI BHIYUCICHHS 3HAUEHUN JAPOOHBIX

BBIp)XEHUH, coJlepKaIuX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH

1.3

1.4
1.5

[lepexomuts OT oOmHON (OpPMBI 3amHMCH 4YUCEI K  JPYrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JCCSITHYHYIO, B YaCTHOCTH, B OCCKOHCYHYIO
JECSITUUHYIO ApOOB)

CpaBHI/IBaTB " ynopssaAounuBaThb paljiOHAJIbHBIC YHUCIIa

OxpyrisaTh yucia

1.6

BpINONHATE NPUKUIKY M OUEHKY PE3yJbTaTa BBIYMCIEHUW, OLICHKY
3HAYEHUUW YUCIOBBIX BBIPAKCHUH. BBINONHATE  JIEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKAa3aTCIIIMU

1.7

1.8

2.1

[IpuMeHATh NpHU3HAKKA JENMMOCTH, PAa3jI0KEHHE HAa MHOXUTEIN

HaTypaJIbHBIX YHUCECJI

Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILLIEHHEM BEJINYMH, MIPONOPIHUOHAIBHOCTHIO BEJINYMH,
MPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAThl pELIEHUs 3aaad ¢
Y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKkie BhIpaKCHUS

Hcnonp3oBath anredpandyeckyro TEPMHHOJIOTHIO M  CHMBOJIHKY,

MPUMEHSATH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




2.2

23

Haxonute 3HadueHHss OYKBEHHBIX BBIPQKEHUN TIpU  3aJaHHBIX
3HAYECHUAX IIEPEMEHHBIX

BremonHaTh Hp606pa3OBaHI/IH LOCJIO0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEICHUEM TIOJIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK

24

BrInonaHsATs yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, TNPUMEHATH (OopMysbl KBaJpaTa CyMMBI W KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBJISITB Pa3I0XKXCHUC MHOTOYJICHOB HAa MHOKUTCIIN C ITIOMOLIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTECIA, TPYIIIMPOBKHU ClIaracMbIX,

npuMeHEeHHsT (HOPMYJT COKPAIEHHOTO YMHOXKECHHS

2.6

2.7

3.1

3.2

[TpumensTh MpeoOpa3oBaHKsi MHOTOYWICHOB JJIsi PEUICHUS Pa3InYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 PEaJIbHON IIPAKTUKHU
Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypAJbHBIMU I10KA3aTEISAMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pemarp sMHEHHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexoa OT UCXOJHOIO YPAaBHEHMS K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA U YUCIO KOPHEM YPaBHEHUs

[IpumensTh rpaduyeckue MeTOAbl MPH  PELICHUM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

34

[TonOupath mpUMepsl Hap YKcen, SBISIOMIMXCS pPEeIeHEeM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPAMHATHON IJIOCKOCTH IpapuK JMHEWHOTO YpaBHEHUS C
JIBYMsl T€PEMEHHBIMH; IMOJIb3YSCh TI'paMKOM, MPHUBOAUTH NPUMEPHI

peuieHus ypaBHEHUs

3.5

3.6

4.1

Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHH C JBYMs IEPEMEHHBIMU,
B TOM 4YHMCIIE TpapUUECKu

CocTaBnATh U pemarh JUHENHOE ypPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHUH MO YCIOBUIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ I1I0JyYEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKImm

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJbI, 3alUCBhIBAaTh

YHCIIOBbIE TPOMEKYTKH Ha alreOpandeckoM si3bIKe




4.2

43

Ormeuatrs B KOOpI[HHaTHOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoopJuHaTamM

Crpouth rpaduku auHEHHBIX GyHKIHH. CTpouTh rpaduk QyHKIUU y

=[]

44

OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOoThI

4.5

HaxonuTs 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
uHpOpMAIMY, W3BIEKaTh M HHTEPHPETHPOBATh HWH(POPMALHUIO U3

rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUS

1.1

1.2

Hcnons3oBaTh  HayaJbHBIE  NPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YHUCEI JJI1 CPABHEHUS, OKPYIJVICHUS U BBIUHUCIICHUH,
n300paxkaTh JIEHCTBUTENbHbIE 4YHC]IAa TOYKAMU Ha KOOPJMHATHOMN
psAMON

[IpumeHsaTs MOHATHE  aPU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, HCIIOJNb3YysS IMpH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH MPE0Opa30BaHMs BbIpAXKEHUI, colepxKalux

KBaJpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEU

1.3

2.1

Hcnonp3oBath 3anmucu OONBIIMX M MalbIX YHCET C IOMOUIbIO
JeCATUYHBIX Apo0eil u creneneit yncna 10

Anrebpanueckue BbIpaXeHUs

[IpuMeHTh MOHSATHE CTENEHU C LENbIM MOKa3aTeleM, BBIIOJIHATh

HpeO6p8.30BaHI/I$I BBIpa)KeHHﬁ, CoACpiKalux CTCIOCHU C LCJIbIM

IIOKa3aTejIeM

2.2

BbIMoNMHATE  TOXJIECTBEHHBbIE  MPEOOpa3oBaHUS  PAlMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IMpPaBUJI JACHUCTBUM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIN

24

3.1

3.2

3.3

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHHA IS PEIICHUS Pa3InYHBIX

3a/1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pPEalbHON MPAKTUKHI
VYpaBHeHUs U HEPABEHCTBA

Pemrate J'II/IHCI\/'IHBIG, KBaJApaTHbIC YpaBHCHHUA W pPaAlUMOHAJIBHBIC
YpaBHCHH:A, CBOAAIUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C AByMA

INEPpEMEHHBIMU

[IpoBoauTh mpocCTEWIIME MCCIECIOBAHUS YPAaBHEHUHM U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
Mpe/ICTaBIeHU (yCTaHAaBIMBAaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuICHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cloBecHOM  (HOpPMYIHpPOBKM 3amadyu K  e€
anredpanvyecko MOJIENHM C MOMOILBIO COCTABJIEHUS YpPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33]1a4U MOJYyYEHHBIN pe3yabTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JAJIsi CPABHEHUS, OLIEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMHU

[lonuMaTh M UCHONB30BaTh (PYHKUMOHAIbHbIE MOHATUS M S3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMH O 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

1o e€ rpaduky

4.2

Ctpouts rpadvku dJIeMEHTApHBIX (PYHKIIMA BHJA:
y=k/x

kix

, Y =x?, y = X% y = [X|, onicbIBaTh CBOICTBa UMCIOBON (YHKIUU MO €€

rpaduky




9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucna 1 BEIYUCIIEHUS

CpaBHI/IBaTL U YHOOpsAOOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BremonHaTh apI/I(bMCTI/I‘ICCKI/Ie ,HCfICTBHH C pallMOHAJIbHBIMH YU CJIAMU,
COUCTast YCTHbIC U INHMCbMCHHBIC HpI/IéMLI, BBIINIOJIHATD BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxogute 3HaueHus CTEIICHEH C OCIbIMH IIOKA3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BI)Ipa)KGHI/Iﬁ

Oprr JIATHh ,[[eflCTBI/ITCJIBHLIe Yucia, BbIIIOJHATD NPUKUIAKY pE3yJibTaTa

BbI‘IPICJ'ICHHfI, OLICHKY YUCJIOBBIX BHpa}KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApAaTHBIE YPAaBHEHMs, YPaBHEHUS,

CBOJAIIMUCCA K HUM, HpOCTeI\/'IH_II/Ie )IpO6HO—paI_II/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemate cucreMsl IByX JIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE ABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3amaun alreOpanvecKuM CIocoOOM C MOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMBbI JIBYX YPaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh TpoCTEMIIME HCCIEIOBAaHUS YPaBHEHUH M CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITUCHIBAThH

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTEeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCJIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3ydyeHHBIX ~ BuAOB.  [lokasbIiBaTh
CXEMaTUYECKH PACIOJIOKEHHE Ha KOOPAMHATHOMN TNIOCKOCTH IpauKOB
bynkuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU’ K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLIUI

3.2

[loka3piBaTh CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
TUTOCKOCTH TpaduKoB GyHKUWH Buaa y = YX, y = |X| U OmHCHIBAaTh

CBOICTBa (PyHKIIMIA

3.3

Ctpouth ¥ wH300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMH, ONWCHIBATH CBOWCTBA KBaJpPAaTHUHBIX (YHKIUHA MO WX

rpadukam

3.4

Pacnio3naBate KBaapaTuuHyro (YHKIHIO 1O (Qopmylie, TPUBOAUTH
MpUMepbl KBAaAPATUYHBIX (YHKIUN M3 pealbHON >KU3HH, (PU3UKU,

reOMETPUH

Apudmernueckas v reoMeTpUyYecKas Iporpeccuun

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MPU

Pa3HBIX crIoco0ax 3aaHus

4.2

BbINOMHATE BBIYMCIEHUS C HCIOJIB30BAaHUEM (QOpPMYJ #-TO WiIEHa
apu(MeTHyecKoil U reoMeTpUUecKOil MPOrpeccuii, CyMMbI MEPBHIX N

YJIICHOB

43

N3o0paxkaTs 4iieHbI MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KU3HU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPa, HUPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyrod. IloHsATHE palMOHANBHOTO YHCIA, 3allCh, CPaBHEHHE,
YHOPSIIOYMBAHUE PALIMOHATIBHBIX YHCE
1 Apudmernueckre IeiCTBUS ¢ pallMOHANbHBIMM YKciIaMu. Pernienue 3agayu us
' peabHOMN MPAKTHUKH HA YaCTH, Ha Ipoou
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpa3oBaHue
' BBIp)KEHUI Ha OCHOBE OINpENIEIeHNUs, 3aUCh OOIBLINX YUCEl
L4 [IpoueHTsl, 3amuch NPOLUEHTOB B BHJE ApoOU U ApoOu B BUJE MPOLCHTOB.
' Tpu ocHOBHBIE 33J]auu HAa MPOLIEHTHI, PELICHUE 33/1a4 U3 PeabHON MPaKTUKU
s [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJbHbIX YUCEIl
L6 PeanbHble  3aBUCMMOCTH, B TOM 4Hciae TmpsMas M oOpaTHast
' IIPONOPLHUOHAIIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
1 IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUIE (OPMYIIHI.
' Brraucnenust mo ¢popmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHM C HATYpaJIbHBIM I10OKa3aTeIEM
55 OpnHowieHbl U MHOrouneHsl. CreneHb MHoOrowieHa. Clio)keHHE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
"6 ®opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS: KBAAPaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTENH
3 VYpaBHeHus




VYpaBHeHHe, KOpEHb YpaBHEHHUs, INpaBWwiIa NpeoOpa3oBaHUs YypaBHEHUS,

>l PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMCIIO KOPHEH JMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHne ypaBHEHUI 10 YCJIOBHIO 33/auu. PelieHne TEKCTOBBIX 3a/1ay C
' IIOMOUIbIO YPaBHEHUN
34 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
Cucrema IByX JMHEWHBIX ypaBHEHHH C JABYyMs IEpEeMEHHbIMU. PerieHue
3.5 CHCTEM YypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a[a4 ¢ IOMOLIbIO CUCTEM yPaBHEHUN
4 Koopaunate! u rpaduku. OyHKImun
4.1 Koopannara Touky Ha npsmMoit
47 YucnoBble IpOMeXyTKU. PaccTosiHue Mexay AByMS TOYKAMHM KOOPAMHATHOU
' MpAMOM
43 [TpsmoyronbHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmyiamu. UteHue rpadukoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnuun. CoiicTBa GyHKUINI
4.6 Jluneitnas pynkuus, e€ rpagux. I'papuk pyHkImm y = |x|
A7 I'paduueckoe pemieHue JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
. KBangparubiif kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(@MeTHYECKUX KBaAPATHBIX KOpPHEM M MX NIpPUMEHEHUEe K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 CrteneHb ¢ 1enbIM MokaszaTesnem u € cBoiicTBa. CTaHIapTHAs 3alliCh YUCia




Anrebpanueckue BbIpaXeHUs

2.1 KBagpartsslii TpEXUIEH, pa3iIoKEHUE KBAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE aNTreOpandecKux Ipooeit
24 ParnmonanbHbie BEIpaXXEHUS U UX ITpeodpa3oBaHne
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyaa KOpHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera
3.2 Pemrenne ypaBHeHui, CBOAAIMXCA K JIMHEWHBIM U KBaJIPATHBIM
33 [Ipocreitmue npoOHO-pallMOHATILHBIE YPaBHEHUS
I'paduueckas uHTEpHpETalsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH M CHUCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs mepeMeHHbIMU. [IpuMepsl peleHus cucrtem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a7a4 anredpanyeckum crnocooom
3.6 YucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM NTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPAaBEHCTB
3.9 JInHeliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
4 OyHKIUA
il [lonstue ¢ynkuuu. OOMacTh oONpeneseHUuss W MHOXECTBO 3HAYCHUU
. ¢ynkuun. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk ¢pynkuuu. UreHne cBOMCTB GyHKIMHU O €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLUIUX PeaTbHbIE TPOLECCH
a4 @OyHKIUY, OMUCHIBAIOIIME TMPSAMYIO M OOpaTHYIO IPOMOPLUOHATIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oynkuun y = [x, y = [x]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI

9 KJTIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yucna v BIYMCIIECHUS
. PannonanbHple uMcna, MppalMOHAIbHBIE YMCNIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIC POOH
MHOXeCTBO IeHCTBUTENBHBIX YHCE, ICHCTBUTENbHBIC YHCa KaK OECKOHEUHBIC
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€HCTBUTENBHBIX
quces
1.3 Apudmerndeckue AHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMH
W3mepenus, npubIMKeHus, oLeHKU. Pa3mepbl 0O0bEKTOB OKpYIKAIOLIEr0 MUPA,
14 JUTATEIIEHOCTh TIPOIECCOB B OKpyXxaromeMm mupe. [Ipubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuOImkenus. Okpyrienue uucen. [Ipukuaka u omeHka
pEe3yJIbTATOB BHIYMCIICHUI
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON TEpEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienue ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHMM, CBOASIIMXCS K KBaPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pelleHHs YpaBHEHWHM TpPETbed W
' YETBEPTOU CTEIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem IByX JTMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEHHOE, a JAPYroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas uHTEpIpETALUs CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11 Pemenue TekcTOBBIX 33a71au aNredOpandeckuM crocoOom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pelenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN
2.15 KBanpaTHble HEpaBEHCTBA
516 ['paduueckas uMHTEpHpeTalvs HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs

NEPEMECHHBIMU




OyHKIMU

KBamparnunass Qynknms, e€¢ rpaduk u cBoiictBa. [lapabona, KoopAawHATHI

> BEPILUHBI MTapaboibl, OCb CAMMETPUHN apaloIbI

3.2 I'paduku bynkmuit y=kx, y=kx+b u ux cBoicTBa

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

34 I'paduku GyHKIMI , 1 UX CBOWCTBA
4 YucnoBble NOCIE10BATEIBHOCTH

41 Onpeznenenre 1 cocoObl 33JaHUSI YUCIOBBIX IOCIENOBATEIBHOCTEH. 3a1aHue
' MOCNIEA0BATEIBHOCTH PEKYPPEHTHOM popmyoii u popMyIoil n-ro uneHa

47 Apudmernueckass mporpeccuss. Dopmynsl n-ro uineHa apupMeTHUECKOU
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccuss. QPopMyabl #-r0  WIEHa T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 H3o0paxeHne 4YIeHOB apu(PMETHUECKON UM TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CJ10KHbBI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kox
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalvy HaJ MHOXECTBAMM, YMEHHUE OIEepPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeCTaBIeHE MHOKECTB
JUISL ONTUCAHUS PealbHBIX MPOIIECCOB U SIBJICHHM, MPH PEIICHUH 3a/1a4

U3 IpYruX y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJAUTH INPUMEPbl U KOHTPIPUMEDPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHITHSAMHU: HAaTypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JEJIMMOCTh HATypaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOObh M
JecsTUYHas OpoOb, CTaHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHAILHOE 4YHUCJO, apu(METHYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIUIATh YHUCJA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHBII KOpeHb, MHOTOWIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMmyliam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCIHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JBYX JUHEHHBIX YpaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYTUX MPeIMETOB
W TPAKTUYECKUX 3aJa4; YMEHUE HCIOJb30BaTh KOOPJIAWHATHYIO
OpSMYI0 U KOOPAUMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATHAMU: YHKIUSA, rpaduK QyHKIHH, HYJIHA
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUS, HAWOOJbIIEE W HAUMEHbIIEEC 3HAUYCHUS
GbyHKIMY; yYMEHHE OIIEpUpPOBATH MOHSTHUSIMHU: npsimast
MPONOPIMOHAIBHOCTD, JHHEHHas (PYHKIUS, KBaApaTUYHas (yHKIIHS,
oOpaTHasi NPOMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTpOUTH TpapuKu PYHKIUH, HCIIOIB30BATh IPpadUKU JJISl ONIPEICIICHUS
CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, Ul PEUICHMs 3ajad U3 APYTUX
y4eOHBIX MPEIMETOB U PEATbHOW JKU3HU; YMEHHME BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HNOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TeOMETpUYECKass  IMPOTPEecCUr;  YMEHHUe
UCIOJb30BaTh CBOMCTBA MOCJENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIE 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue pelmaTts 3ada4d pa3HbIX TUIIOB (B TOM YHUCJIC Ha IPOLCHTHI,
JO0JIM MW YacCTHu, AIBUKCHUC, pa60Ty, ICHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4Uu U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA W CHUCTEMblI 110 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBI[OHOI[O6HOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, HPSIMOYTOJIBHBIA TPEYroJbHUK,

Me/naHa, OMCCEKTpUca M BBICOTA TPEYToJbHHMKA, YETHIPEXYTOJIbHHUK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJgpaT, Tpamelus;
OKPY’>KHOCTb, KPYTI, KacaTelbHasl; 3HAKOMCTBO € IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiarb 3a1auyd, B TOM YHCIIE U3 MOBCEJHEBHOMN
JKU3HHM, HAa HAXOXXICHUE TNEOMETPUYECKUX BEIMYUH C NPUMEHEHHEM

M3YYEHHBIX CBOMCTB (UTyp U aKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIbHOCTh M NEPHEHAUKYJIIPHOCTh MPSMBIX,
Yrojd MEeXAYy TMNpSAMbIMHU, TMEPIECHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CHMMETPHUS OTHOCUTEIHHO
TOYKM W NPSAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, mapamiedbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, pPacCTOSHUE, yIoj
(BemuuMHA yria, CUMHYC M KOCHHYC YIJla TPEYrojbHMKA), IMJIOLIAb;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOTOYTOJIbHUKOB, IJTMHBI OKPYXXHOCTH W IUIOMIAAN Kpyra, o0Obema
MPSAMOYTOJIBHOIO TapaJUICNICIIUIIEa; YMEHHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOLICHHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BECHNE BEKTOPA HA YNCJIO0, CKATSPHOE POU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI I IPEACTABICHUS
JMaHHBIX W pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJNOMKOBBIE U  KPYTOBBIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIee 3HAYCHMS, pa3Max YHUCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPeoOpa3OBHIBATh




15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacCllO3HAaBaThb H3MEHYMBBIC BEIUYMHBI B

OKpYKaroIleM Mupe

YMeHHne omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITy4dalHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHUSIMH; YMEHHUE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBWJia YMHOXKEHHUS;, YMEHHUE OIICHHBATh BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUHU, MOHUMATH POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIbIO B MACCOBLIX ABJICHHUAX

YMenue BbIOMpATh MOAXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHUsS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIPpUMEPBl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH LEbIX YHCel

1 OOBIKHOBEHHbIE M JIECATUYHBbIE  ApOoOM,  MPOLEHTHI, OECKOHEUHBIE
' MEPUOANYECKHE APOoOH

13 Panmonaneupie uncna. ApudMeTHdyecKHe Omepalud ¢  PaldoOHAIbHBIMU
' qucIaMu

L4 JeiictButenpupie uncna. ApupMETHYECKHE OINepalud ¢ JAeHCTBUTEIbHBIMU
' qrcIaMu

s [TpuOnkEHHbIE BBIUMCICHUS, TMpaBUa OKPYIJEHHUS, NPUKUAKA U OICHKa
' pe3ynbTaTa BRIYUCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpaXXKeHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensIM mnokasareneM. CTENEHb C pPalMOHAIBHBIM I10KA3aTEIEM.
' CaoiicTBa cTeneHn

2.3 MHorouseHsl

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTENEHH. HevictBust ¢
' apu(pMeTHYEeCKUMU KOPHSIMH HaTypajJbHON CTEIEHU
3 VYpaBHEHUs U HEPABEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUU

35 Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekCTOBEIX 3a71a4

4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATENLHOCTEH

4.2 Apudmerndeckass u TeoMeTpudeckas mnporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKINUH
OyHkuUsa, cnocoObl  3amanus  QyHKuu. ['paduk  pyHkmuu. OOnacTh
olpesieNeHusl U MHOKeCTBO 3HaueHul (yHkuuu. Hynu gynkuun. Ipomexytku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (pyHKIMH. HanGosbinee W HauMeHblllee 3HaueHHE (YHKIMMA Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPsIMOU U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyrosnbHUK
7.3 MHoOroyroasHuKu
7.4 OKpy’KHOCTb U KpYyT
7.5 W3mepenne reoMeTpudeCcKux BEIUUYHH
7.6 BekTopsl Ha TUI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
83 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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