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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeanojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xxone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBFHBIMH W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anredpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezienio), B 9 kmacce
— 102 gaca (3 yaca B Hegento).



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Yuciia ¥ BIYMCICHUS

PanronanbpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NIEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMsI [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1 ux
CBOWCTBA.

YucnoBele  MOCIEAOBATENLHOCTUYUMCIOBBIE  MOCTIECA0BATEJbHOCTH H
Nporpeccuu



[loHATHE YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IOCIIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyion U HOpPMYJIIOi #-TO YIeHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO WICHA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrPeCcCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI10KHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkCuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTeH UX pelIeHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHMM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIMUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpumMeHATP NOHATHE CTENEHH C LEIbIM MOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 331a4U IMOJyYEHHBIA PE3yJIbTaT.

[IprMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB [JIs1 CPABHEHHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIICHIBATH CBOHCTBA YHCIOBOH (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAlMOHATIBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE M THCHbMEHHBIE MPUEMBI, BBINOJHITh BBIYMCIEHUS C UPPALMOHATBHBIMU
YUCJIaAMU.

Haxoauts 3HaueHMS CTENEHEN C LIEJIBIMU MTOKA3aTEIIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacmnoiokeHNe Ha KOOPIMHATHOM MIIOCKOCTH rpadukoB PyHKIMM BUuga: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=\x, y = |x|, B 3aBUCHMOCTH OT 3HAUCHHi
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTUH).



9 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
n/n MPOrpaMmabl Bcero Komrpoarrbie  Hpaxririecikune o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 Yucna u BeIUKCIICHUS. J{efiCTBUTEIbHBIC 9 bu6nmoreka IJOK
qucia https://m.edsoo.ru/7f419d08
2 Dyt 16 ! E:tlgfzjl/ﬁ.e;zic.)j/7f419dog
3 YpaBHEHUS U HEPaBEHCTBA. Y PaBHEHHUS C 14 ) bubnuoreka [IOK
OJTHOM TTepeMeHHOH https://m.edsoo.ru/7f419d08
4 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubmmorexa [IOK
ypaBHEHU I https://m.edsoo.ru/7f419d08
5 VYpaBHeHHs 1 HepaBeHCTBa. HepaBeHcTBa 16 1 E;Si;ﬁ?;iiﬁ 178419408
6 HucnoBble NOCIEIOBATEIBHOCTH 15 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f419d08
7 IToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS 18 | Bu6nuoreka IJOK
3HaHUH’ https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

9 KITACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

PammonansHBIC unCHa,
1 UppaMOHATBHEIC YUCIIA, KOHCYHBIC
1 OCCKOHEYHBIE IECSITHYHBIC TpoOH

MHO0KecTBO JENCTBUTENBHBIX
2 yucelr; 1eHCTBUTEIbHBIE YUCIIA KaK
OCCKOHEYHBIE IECATHYHBIC APOOU

BzauMHO o/1HO3HaUYHOE
COOTBETCTBHE MEKIY MHOKECTBOM

3 JIEUCTBUTEBbHBIX YUCEN U
MHOXECTBOM TOYEK KOOPIUHATHON
npsIMOit

CpaBHEeHHE JEHCTBUTEBHBIX YHCEI,
4 apupMeTHIeCKHe TEHCTBUSA C
JIEHCTBUTENBHBIMH YHCIIAMU

[Ipubnmx€nHoe 3HaUCHNE
BEJINYHMHBI, TOYHOCTH MPHOINKEHUS

OxpyrieHne gncen

Oxpyrienue yucesn

IIpukuaka v OUeHKa pe3yiabTaToB
BBEIYMCIIEHUN
IIpukuaka u orleHKa pe3yabTaToB
BBIYHCIIEHUH

CBOMCTBa YETHOCTH U HEUETHOCTH

10 hyHKIIUH




I'paduxn pynxmmit: y =kx, y =kx +

11
b, y=k/x, y=x’, y = vx, y=||
12 I'paduxn pynxmmit: y =kx, y = kx +
b, y=k/x, y=x, y = vx, y=I|
13 I'paduxn pynxmmit: y =kx, y = kx +
b, y=k/x, y=x, y = vx, y=I|
14 I'paduxn pynkumii: y = kx, y =kx +
b, y=k/x, y=x’, y = Vx, y=||
15 I'paduxu pynkumii: y = kx, y = kx +
b, y=k/x, y=x, y = v/x, y=Ix|
16 I'paduxn pynkmmit: y =kx, y = kx +
b, y=k/x, y=x, y = v/x, y=I|
17 KBappatuunas ¢pyHkuwms, e€ rpadux bubmmorexa [IOK
U CBOICTBa https://m.edsoo.ru/7f4396¢6
18 KBanpatuunas ¢pynkuus, e€ rpaduk Bubmuoreka [JOK
U CBOIiCTBa https://m.edsoo.ru/7f439842
19 KBanpaTtuunas ¢pyHkuus, e€ rpaduk Bbubmuorexa LIOK
U CBOWCTBA https://m.edsoo.ru/7f4399b4
2 H:p;goona, I;;)OI:;Z[I/IHa”eFLI BEPIINHBI BuGmorexa LIOK
i bI, OCb CHMMETPUHU
naga 6oi1,1’ P https://m.edsoo.ru/7f439eb4
p | e e
aia 6o ’ P https://m.edsoo.ru/7f43a03a
i JIbI
| e e
naia 60m)1’ P https://m.edsoo.ru/7f43alac
[TapaGosna, KOOpIUHATHI BEPIITMHbI BuGmorexa LIOK
23 napaboIIbl, OCb CHMMETPHUH

napadoIIbl

https://m.edsoo.ru/7f43a3le



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboina, KOOpIUHATHI BEPIITHHBI

bubmuoreka LIOK

24 EZﬁZgZi: Ock cubMMeTpiH https://m.edsoo.ru/7f43a526
25 KonTpoabhas padota o teme Bubnmuorexa LJOK
"@yaxuuu" https://m.edsoo.ru/7f43ab84
HHHCﬁHOvapaBHCHHe. Pewenune Butmorex LOK
26 T https://m.edsoo.ru/7£43bf66
JIuneiinoe ypaBHeHue. Perienue
27 YpaBHEHUH, CBOASAIIMXCS K
JTMHEHHBIM
KBaz[paTH(v)e ypaBHeHue. Perenue BuGmorexa LIOK
28 YPaBHCHHH, CBOATMMXCA K& https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
KBanparnoe ypaBHeHue. Pemenue BuGmorexa LIOK
29 YPABHCHIH, CROMIIXCA K https://m.edsoo.ru/7f43¢c542
KBaJpaTHbIM
bubmoreka IIOK
30 bHKBaZIpaTHEIC YpaBHEHH https://m.edsoo.ru/7f43¢3d0
bubmuoreka IIOK
3 bHKBaZpaTHbie ypaBHEHIL https://m.edsoo.ru/7f43¢3d0
IIpumepsl peleHnst ypaBHEHUM
32 TpeThel 1 4eTBEPTON cTereHen
pa3inokeHrueM Ha MHOKHTEIN
IIpumepsl peleHnst ypaBHEHUM
33 TpeTheil 1 YeTBEPTOI CTeneHEeH
pa3inokeHHUEeM Ha MHOXHTEIN
34 Pemenune npoOHO-palimoOHATBHBIX Bbubmuorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
35 Pemenne qpoOHO-paIiioHaTBHBIX Bubmoreka [JOK

ypaBHEHUI

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

36

Pemnrenne TekcTOBBIX 3a/1a4
anreOpanIeckKuM METOIOM

37

38

Penrenne TekcTOBBIX 3a1a4
anredpanvdeckuM METOIOM
Pelrenne TeKCTOBBIX 33124
anreOpanaeckKuM METOIOM

39

40

KounTtposabHast padoTa mo treme
«YpaBHeHHS C OTHOM
nepeMeHHOoI)

YpaBHeHuUE ¢ IBYMsI IEPEMEHHBIMU
1 ero rpaduk

bubmuoreka LIOK
https://m.edsoo.ru/7f43d0b4

41

42

YpaBHeHHE C TBYMS TIepEeMEHHBIMU
u ero rpaduk

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JBYMSI IEPEMEHHBIMH U
€€ peleHne

Bu6nuoreka IJOK
https://m.edsoo.ru/7f43d0b4

43

Cucrema 1ByX TMHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMH U
€€ pelieHne

44

45

46

Cucrema 1ByX TMHEHHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU U
e€ pelieHue

Cucrema IByX JTUHEWHBIX
YpaBHEHUH C IByMsl IEPEMEHHBIMH 1
€€ peleHne

Pemenne cuctem nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JINHEITHOE, a
JIpyroe — BTOPOU CTENEHU

Bu6nmoreka IJOK
https://m.edsoo.ru/7f43d23a

47

Pemenne cuctem nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHHOE, a
JIpyroe — BTOPOU CTENEHU

Bu6mmoreka IJOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Peuienne cucteM IByX ypaBHEHUH,

48 OJTHO U3 KOTOPBIX JIMHEITHOE, a
JIpyroe — BTOPOU CTENEHU
Pemenne cuctem nByX ypaBHEHMH,
49 OJTHO U3 KOTOPBIX JIMHEITHOE, a
JIpyroe — BTOPOU CTENEHU
I'paduueckas uHTEpHIpETaLIUS
50 CHCTEMBI YPaBHEHUH C IBYMSI
MepeMEeHHBIMA
51 PelieHre TeKCTOBBIX 3a1a4
anreOpanyeckum crocodoom
5> Pertenue TeKCTOBBIX 3a1a4
anredpanvdeckuM crocodom
53 Kounrpoabhast pabora no reme
«CucreMbl ypaBHeHH D
54 UncnoBsle HEpaBEHCTBA U UX
CBOICTBa
55 YucioBble HEPABEHCTBA U UX Bubmuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
Jlunelinpie HEpaBEHCTBA C OJTHOM bubnmorexa [IOK
56 N
MIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f43af08
Jluneitnpie HEpABEHCTBA C OJTHOM Bubnuoreka [IOK
57 N
MIEPEMEHHON U UX peIlIeHHE https://m.edsoo.ru/7f43af08
Jlunelinble HepaBeHCTBA C OAHOMN Bubmmorexa [JOK
58 N
MIEPEMEHHOM U X PelIcHHe https://m.edsoo.ru/7f43af08
59 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOMN U UX PEIICHUE
60 CucreMbl TMHEHHBIX HEPABEHCTB C

OJIHOM IEPEMEHHOMN U UX PEIICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl THHEWHBIX HEPABEHCTB C

61 OJIHOM TIEpEeMEHHOMN U UX pellIeHUE

62 KBanparnrpie HepaBeHCTBA B X bubmmoreka [JOK
peleHue https://m.edsoo.ru/7f43b098

63 KBanpaTHble HepaBeHCTBA U X Bubnmuorexa LIOK
pereHne https://m.edsoo.ru/7f43b21e

64 KBangparnsie HepaBeHCTBA U HX bubmmoreka [JOK
peleHue https://m.edsoo.ru/7f43b5a2

65 KBanpatHbie HepaBeHCTBA U UX
peuieHue

66 KBanpatHble HepaBeHCTBa U UX
peleHue
I'paduueckas uaTepnperanus

67 HSP;ILCHCTB u CI/ICTSMI;CP:BCHCTB c bubamorexa LIOK

https://m.edsoo.ru/7f43b098
IBYMS IEPEMEHHBIMU
I'pacdnueckas wHTEpTIpETaNINS

68 HEPaBEHCTB M CUCTEM HEPABEHCTB C
ABYMA IEPEMCHHBIMU

69 KonTpoasHas padota no teme
«HepaBeHcTBa»

70 TlonsaTue yncaoBoM bubmoreka IIOK
MOCJIeI0BATENILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue Toce10BaTeIbHOCTH

71 peiyppeHTHoﬁ L([bopMynoﬁ u bubamorewa LIOK

. https://m.edsoo.ru/7f43ebda
(hopmyI0# n-ro ujaeHa

7 ApudmeTrnyeckas U reoMeTprIeCcKast Bubmuorexa LIOK
MIPOrPECCUH https://m.edsoo.ru/7f43ed7e

73 ApudmeTrrueckas U reoMeTprUeCcKast Bubmoreka [TOK

IIPOrpeccuut

https://m.edsoo.ru/7f43{3b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

74

@opMyIIbl N-To YieHa
apuhMETHIECKON 1 TeOMETPUICCKOMN
MIPOrPECCHil, CyMMBI EPBBIX N
YJIEHOB

bu6mmoreka IJOK
https://m.edsoo.ru/7f43f58a

75

@opMyIIbl N-To YieHa
apu(MeTHYECKOH U TEOMETPUIECKOM
MIPOTPECCH, CyMMBI NIEPBBIX N
YJIEHOB

bubmuoreka LIOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIbl N-ro YieHa
apu(GMETUYECKON U TeOMETPUUECKOM
MPOTPECCU, CyMMBI IEPBBIX N
YJIEHOB

bubmuoreka LIOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

DopMyJIbI N-TO YIeHa
apu(GMETUYECKON U TeOMETPUUECKOM
MPOTPECCUM, CYMMBI IEPBBIX N
YJICHOB

DopMyJIbI N-TO YIeHa
apru(METHYECKOH U TEeOMETPUIECKOM
MIPOrPECCHii, CyMMBI IIEPBBIX N
YICHOB

N3o6pakeHne WieHOB
apruQMEeTHYECKOI U TeOMETPUIECKOM
MPOTpeCcCHil TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH

N3o6pakeHne WieHOB
apu(METHYECKOH U TEeOMETPUIECKOM
MpOTpeccHil TOUKaMu Ha
KOOPJIMHATHON INTIOCKOCTH

JIMHENHBIN 1 SKCITOHEHIIHATbHBIA
poct

bubmuoreka LIOK
https://m.edsoo.ru/7f43f72e¢

bubmoreka IJOK
https://m.edsoo.ru/7f43{8a0



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

Crno>xHEIe IIPOLICHTBI

bu6nmoreka IJOK
https://m.edsoo.ru/7f43fe0e

83

84

CI1o>XHBIE TIPOIICHTHI

KonTpoabhas padora o teme
«Yucaosble
MOCJIeI0BATeIbHOCTH»

bu6nmoreka IJOK
https://m.edsoo.ru/7f4401a6

bubmuoreka LIOK
https://m.edsoo.ru/7f4404{8

85

IToBTOpeHue, 0000IICHNE U
CHCTEeMaTH3allKs 3HaHWM. 3a1uch,
CpaBHEHUE, ACUCTBUS C
HeﬁCTBHTCHLHbIMH YyHuCJIaMH,
YHCIIOBas TpsMast

86

87

88

&9

90

[ToBTOpenwue, obo0IIeHNE 1
cUcTeMaTH3aIusA 3HaHUM.
IIpoLeHTHI, OTHOILIEHHUS, TPOIIOPLIUH

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3ALIMsI 3HAHUM.
OkpyriieHne, TpuOImKeHNe, OIlCHKa

[ToBTOpeHue, 0000IICHNE U
cucreMaTtu3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apU(METHIESCKAM
crrocobom

[ToBTOpeHue, 0000IICHNE U
cHCTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apUPMETHUCCKUM
crrocobom

[ToBTOpeHue, 0000IICHIE U
cHCTeMaTu3alus 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apUPMETHUCCKUM
crocooom

bubmuoreka IIOK
https://m.edsoo.ru/7f443b12

bubmoreka IIOK
https://m.edsoo.ru/7f443cd4

Bu6nuoreka IJOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

IToBTOpEHME, 0000IICHIE U
cucTeMaTH3aIus 3HaHUM.

bu6mmoreka IJOK

o1 [IpeobpaszoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPQXCHHH, TOITYCTUMbBIE 3HAYCHUS
IToBTOpEHME, 0000IICHIE U

9 CUCTEMaTHU3alys 3HaHUH. bubmuoreka LIOK
IIpeobpazoBanme anreOpamdecKux https://m.edsoo.ru/7f444364
BBIPQXCHHH, TOITYCTUMbIE 3HAYCHUS
[ToBTOpenwue, obo0IIeHNE 1

93 cUCTeMaTHU3alus 3HaHUH. bubmuoreka LIOK
IIpeo6paszoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPAXCHHIA, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IICHUE U

94 cUCTeMaTHU3alus 3HaHUH. bubmuoreka LIOK
IIpeo6paszoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHIA, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IICHUE U
cucreMartu3anus 3HaHui. OyHKIuU: Bu6nuoreka IJOK

95 .
MOCTPOEHUE, CBONCTBA N3YYEHHBIX https://m.edsoo.ru/7f444c56
hyHKIIU]
[ToBTOpeHue, 0000IICHNE U
cucreMartu3anus 3HaHui. OyHKIMUK: Bu6nuoreka IJOK

96 N
MOCTPOCHHUE, CBOHCTBA U3YYCHHBIX https://m.edsoo.ru/7f444f44
hyHKIIU]
[ToBTOpeHUe, 0000IICHNE U
cucreMartu3anus 3HaHul. OyHKIMK: bubnmnorexa [JOK

97 N
MOCTPOCHHUE, CBOWCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
dhyHKIIU]

08 [ToBTOpeHue, 0000IICHHE U Bu6nuoreka IJOK

CHUCTEMAaTHU3alusa 3HAHUM. (DYHKLII/II/II

https://m.edsoo.ru/7f4452e6



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
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https://m.edsoo.ru/7f4452e6

MOCTPOCHHUE, CBOWCTBA N3YUEHHBIX
hyHKITHI

IToBTOpEHME, 0000IICHNE U

99 cucTeMaTH3aIUg 3HAHU. | bubmuoreka LIOK
I'pacdnueckoe pemenre ypaBHEHIH 1 https://m.edsoo.ru/7f445516
HUX CHUCTEM
IToBTOpeHue, 0000IICHNE U
cHCTEeMaTHU3aLMs 3HAHHM.

100 . 1
I'paduueckoe penieHe ypaBHEHHH U
HUX CHCTEM

101 HroroBasi KOHTpPoJILHasI paboTa 1

102 O606IJU1eHHe M CUCTEMaTH3aLIM )
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

9 KVIACC

OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yyucia U BEIUMCIIEHUSA

CpaBHI/IBaTB " YyIIOpsAAO04YMBaTh pPAlMOHAJIBHBIC M HpPpalMOHATIBHBIC
quciia

BreimonssTh apI/I(bMeTI/I‘ICCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
COUCTas YCTHBIC U TMCbMCHHBIC HpI/IéMLI, BBINIOJIHATH BBIYMCIICHHSA C
HppauOHAJIbHBIMU YK CJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJABIMH IMOKA3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIG quciia, BBIIIOJIHATD IMPpUKUIKY

pe3yjibTara BbI‘lPICJIGHI/Iﬁ, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/H\/JI

ypaBHeHI/I}I " HECPABCHCTBA

2.1

Pemate nMHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YPABHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI JIBYX YPABHEHMI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISETCS

JIMHENHBIM

23

24

PemaTte TekCcTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM € TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMbI JBYX YpaBHEHHUH C JByMs

MNEPpCMCHHBIMU

IIpoBOoaUTE MIpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUIEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

WM CHCTEMA YpaBHEHHH peIlIeHus], €ClIi UMEET, TO CKOJIBKO)

2.5

Pemlare  nuHEMHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBATh

pPEIICHUC C ITOMOIIBIO CUMBOJIOB




2.6

2.7

Pemrate cucTeMBl JIUHEMHBIX HCpPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/I306pa)KaTb pEIICHUC
CHUCTEMBI HCPABCHCTB HaA YHUCI0BOM HpﬂMOfI, 3allMChIBATh PCHICHUEC C
IIOMOIIbIO CHUMBOJIOB

Hcmons3oBaTh HEPABCHCTBA IPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

3.3

PacniosnaBath  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHE Ha KOOPAWHATHON  IUIOCKOCTH
rpadukoB pyHkmui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K03(p(PUIMEHTOB, ONMUCHIBATH CBOMCTBA
byHKIMIA

[Toka3piBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpaduKkoB GyHKIMU BHAa y = VX, y = |X| © ONUCHIBATH

CBOICTBA PYHKIUI

Ctpouth M u300paxaTh CXeMaTU4YeCKH TpauKu KBaJpaTHUHBIX

(yHKIMH, ONMMCHIBAaTH CBOMCTBA KBAaJPAaTHYHBIX (DYHKIMA MO MX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (UMKH,

reoMeTpUn

4.1

4.2

43

4.4

Apudmerndeckasi U reoOMeTpUUYeCcKas IpOrpeccuu

Pacno3naBath apI/I(bMCTI/I‘IeCKYIO U TCOMCTPHYCCKYIO IIPOrpecCuun

IIPU pa3HbIX CIOCO0AX 3aaHMs

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (HOpMyYJ n-TO UiieHa
apupMeTHUeCKOl U TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI MEPBHIX N
YJIEHOB

N300pakaTb ~ wieHbl  TOCJIEJOBAaTEIIbHOCTH  TOYKAMHU  Ha
KOOPAMHATHOW INIOCKOCTH

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBbHOCTAMU, B
TOM YHCIC 3aJa4yu U3 peam)Hoﬁ KHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJISITOpa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BIYKCICHUS
. PannonanbHple uuciaa, MppalMOHATIbHBIE YKMCIA, KOHEYHblE U OECKOHEUYHbIE
' JIECSITUYHBIE IPOOU
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJ, JEHCTBUTEIIbHBIC YHCIA  Kak
- OecKOHEeuHble JecATHYHBle ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOW IPSAMOM.
CpaBHeHuE EHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
N3mepenus, npuOImxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUINTEIbHOCTh IPOLECCOB B OKpYy»KatouiemM mupe. lIpubnnxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIkenHus. Okpyrienue uncen. [Ipukuaka u oueHka
pe3yJIbTATOB BHIYMCICHHI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHUS C OJHON ITIEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIMXCA K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHss ypaBHEHHUHM TPETbe U
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNbHBIX YPaBHEHUN
2.6 Cucremsbl ypaBHEHU N
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpauK
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOU CTEIIEHH
2.10 ['padmueckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH € BYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CriocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA




2.13

PeuieHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.15 KBagparusie HepaBeHCTBa

216 I'paduueckass mHTEpHpeTalnss HEPABEHCTB U CUCTEM HEPAaBEHCTB C ABYMS
' IIEPEMEHHBIMU
3 DyHKIMHU

11 KBanparuunas ¢ysnkuus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
. BEPLIMHBI 1apa0doJibl, OCb CUMMETPUU MapadoIbl

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

33 I'paduku pynkuuii y=k/x, y = x* u ux cBoOiicTBa

34 ['paduku pyHKUIUH , 1 UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

il Onpeznenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCIE0BaTeIbHOCTEN. 3a1aHne
. MOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMyIT0ii U GOopMyIIoii #-To wieHa

4o Apudmernueckas mnporpeccus. DPopMmynbl n-ro wieHa apudMeTHUecKoi
' IIPOIPECCUH, CYMMBI [IEPBBIX /1 YIEHOB

43 I'eomerprueckass mporpeccuss. @Popmyisbl 7-T0  4i€Ha TI'E€OMETPUUYECKOU
. IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre wieHOB apU(PMeTHUecKo M TeoMeTpUUYECKOW mporpeccuit
. TOYKaMHU Ha KOOPAMHATHOM MJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB ISl OIKCAHUSl pealibHBIX IPOILIECCOB U SIBICHUM, MpU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJdbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUsS! pelIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBa{paTUIHAsT PYHKIIUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMHU 3aBUCUMOCTH MEX/1y BEJIMUYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBW)KEHHUE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayM,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTth 3aJadd, B TOM YUCJE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJd MEXIy HpsIMBIMH, TEPHEHAMUKYJISpP, HAKJIOHHASA, MPOEKIIMS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IIPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO

13

14

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3a7ad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUWBHIC BEJIUYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATeMaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

1 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINICCKHE IPOOH

3 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paluoHaJIbHBIMU
. YyHClIaMu

14 JeiictButenpHbie yncina. ApudMeTHUYEecKHe OmNepalnuu C IeHCTBUTENbHBIMU
. qrCcIaMu

s [TpuOmmkE€HHbIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ylbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypajJbHOM  crtemeHu.  JlelicTBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHble ypaBHEHHS. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUU

35 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

33 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN




Apudmernueckass M reoMmerpuueckas mporpeccud. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKIHUU
OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeNieNIeHUs] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu Gyukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMb! (yHKIMU. HaunOosbliee n HauMeHbllee 3HaYeHUE (YHKIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyroapHuUK
7.3 MHOroyrojasHuKH
7.4 OKpy’>KHOCTb U KPYyT
7.5 H3mepeHnne reoMeTpuueCKuX BEIUYUH
7.6 BexkTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. Anredpa: 9-i kimacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ n3ganue,
nepepadbotanHoe MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTenscTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e Btudes.ru — Ha caifTe mNpeaCTaBICHBl 3TIOJbI, BBIMOJHEHHbIE C HCHOJB30BAaHUEM COBPEMEHHOU
KomIbloTepHoi 3D-rpaduku, pacckaspIBarone 0 MaTEMAaTHKE U €€ IPUIIOKEHHSIX.

e Geogebra — NpUIOKEHHE C OTKPBITHIM UCXOJHBIM KOJOM, CHEIUAIbHO pa3pabOTaHHOE KaK CPEJICTBO
U3y4eHHs U 00yUeHHs TeOMETPHU U anreope.

e mathproblems.ru/ - cbopHuk 3amad mo MaTtemaruke. lloMrMoO camux 3ajgaHuMid, Ha caiiTe ecThb
KOHCTPYKTOD JJIsl CO3JJAHUS CAMOCTOSITEIIbHBIX U KOHTPOJIBHBIX paloT.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1
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