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IMNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOILIEro
oOpa3oBaHUs: OHa 00ECTIEUNBAET U3YUEHHE APYTUX ITUCLUUIIIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuaromuxcs
HayYHBIX MPEJCTABIECHUNH O MPOUCXOXKACHUH U CYLUIHOCTU alredpandeckux
abcTpakiuii, crnoco0e OTpakeHHsI MaTeMaTUYECKOW HAYKOW SIBICHUH U MPOLECCOB
B MpUPOJEC W OOIIeCTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIIJICHUs, HEOOXOIMMBIX JJIs aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenue anreOpbl oOecrneuumBaeT pa3BUTHE YMEHMsI HaOJI0AaTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHSL M BBIBOHI,
dbopmynupoBath yrBepxkAcHUSA. OCBOECHUE Kypca alreOpbl 00eCcIeunBaeT pa3BUTHE
JOTMYECKOT0 MBIIUICHUST OOYyYarolIMXCsi: OHM HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTHUBHBIE PAacCyXJeHus, 0000IIEHNEe U KOHKPETHU3alHio, abCcTparupoBaHue U
anajgornto. OOydenwe  anreOpe  MpeAnojiaraeT  3HAUYUTENBHBIM  00BEM
CaMOCTOSITENIbHOM ~ I€ATEIBHOCTH OOYyYaIoIIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pellIeHre 3a1a4 SBISETCS peain3aueil 1esTeIbHOCTHOrO MPUHIIUIA 00y4YEeHHUS.

B cTpykType nporpammsl yaeOHOT0 Kypca «Anredpa» 11 OCHOBHOI'O OOIIETo
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOANYECKUE JTNHUU:
«Yncna ¥ BBIYUCICHUA», «AJredpanyecKkue BBIpAXKCHHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxaas u3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUNA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
IpyTMMH €ro JMHHUAMHM. B Xxonae wu3yudeHus ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHUECKH PaCCyKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjerax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHHUIO 00YYarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro s3pika. CoaepkaTeslbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTo Kypca «Auredpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Copepxanve auHMM «Yuclia W BBIYUCICHUS» CIY>KUT OCHOBOW MJis
JaJIbHENIIEr0 U3YUYeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIMXCs
JOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOPUTMaMU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YKCIIE HAa yPOBHE OCHOBHOTO 001Iero obpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU M HppalOHAIbHBIMU YHCIaMHU, (OPMUPOBAHUEM



NPEACTABICHUN O JEHCTBUTEIBHOM YUCIIE. 3aBEPIICHUE OCBOCHHUS YMCIOBOU JTMHUU
OTHECEHO K CpeHEMY 0011eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i pelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o01rero oOpa3oBaHus y4eOHBIM MaTepuan TPyHIUPYETCS BOKPYT PalMOHATBHBIX
BbIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKU Kak sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJEIEeH, ONUCAaHHUS TMPOLECCOB U  SBJICHUU
peanbHOTO MUpa. B 3amaun o0ydyeHus anreOpe BXOAST TakKKe adbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJIMMOT0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATHKKA, ¥  OBJIAJICHUE HAaBbIKAMM  JICIYKTHUBHBIX  PaCCyXICHUHU.
[IpeobpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

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

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

Ha uzyudenne yueOHOro kypca «Anredpa» orBoautcs 136 yaca (4 vaca B
HEJICITI0).



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Yuciia 1 BBIYUCTICHUSA

PaunoHnaneHbple yncia, UppallMOHAJIbHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AeHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUYHbIE JecCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEKIY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPJAMHATHOM MPSIMOU.

CpaBHEHHME JI€MCTBUTENIbHBIX YHCEN, apU(PMETUUYECKUE JIEUCTBHS C
JNEUCTBUTEINBHBIMU YUCIIaAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIET0 MHpa, AJIUTENBHOCTh IHPOIIECCOB B
OKpY>KarolleM MUpe.

[TpubanxEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpHOIMmKeHusi. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHue ypaBHEHUM, CBOASIIUXCS K JTUHCHHBIM.

KBagpaTHoe ypaBHeHMe. PelieHne ypaBHEHUN, CBOASIINXCS K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemenne npoOHO-panMOHaNBHBIX YpaBHEHHM. PereHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHuEe ¢ JByMsl NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHH,
OTHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEpIIPETALNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Petenne TekcTOBBIX 3a7a4 aareOpandeckuM CriocoOoM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OAHOM NEepeMEHHOM. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
I'paduueckass uHTEepnperanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

DOyHKUUA

KBanpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPIIMHBI apadOoIbl, 0Cb CAUMMETPHUH MApaA0OJIbI.

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

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOrPecCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEIOBATEIbHOCTU
peKyppeHTHOM hopMyoit u GopMyJIoi 1-T0 YJieHa.



Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl n-ro 4ieHa
apu(pMETUIECKON U TEOMETPUIECKOUN MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxxeHne YIEHOB apU(PMETUYECKOM M T'€OMETPUYECKOM Mporpeccui
TOYKaMM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIbHBIA POCT.
CI10HBIE TPOLICHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI IpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) maTpuoTHyeckoe BOCIMTAHME:

IPOSIBJIEHHEM MHTEpeca K TMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHMEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MaT€MaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUU €TI0
npaB, IMpPEJICTaBICHHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KM3HU I YCHEHNTHOW MpOo(ecCHOHAIbHON
NEATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUN, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUYECKOW KyJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUINMMHU HABBIKAMHA HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



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

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH cpe/ibl, INTAHUPOBAHMS MIOCTYIIKOB M OLICHKU
WX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYIKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTMUECKUX MPoOJIeM U MMyTeH X perieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

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

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

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

NOCJIeICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBECHHBIC MMPU3HAKH MAaTEeMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMH, (HOPMYIHUPOBATH
OTpeNie/ICHUs]  TMOHATUN, YCTAHABIIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIECHUS M CPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIIN3A;

e BOCHpPHHHMMATh, (OPMYJIUPOBATH M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTUBOpeYrsi B (aKkTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JJIS BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPEYHH;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTUH;
pa3bupath JI0Ka3aTeIbCTBA MATEMAaTHICCKUX YTBEPKIACHUH (IIPSAMBIC U OT
IPOTHUBHOT0), MPOBOJHWTH CAMOCTOSTEILHO HECJOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOASIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh KMCKOMOE U JaHHOE, (POpMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJNUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
HKCIEPUMEHT, HEOOJIBbIIIOE UCCIIEIOBAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0i;
CaMOCTOSTENEHO (hOpMyITHpPOBaTH 0OOOIIECHUS U BBIBOJBI 1O pe3yIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIlecca, a TakKe BBIIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPECTaBICHMUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HH(POpMAUMU U HWLIIOCTPUPOBATH
pemaeMble 3a7a4d CXEMaMH, auarpaMMamMi, WHOW Tpadukod H uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMKM MO KPUTEPUSIM, MPEII0KECHHBIM
yUHUTENEM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U (POPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHIIMHU
U [eJIIMH OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY PEIICHUS
3a/71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X0/ 00CY>KJIeHHUsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXICHUS C CYXKIACHHSIMHU JAPYTHX
YYaCTHUKOB JHWajora, oOHapyXMBaTh pa3jIM4Me W CXOJACTBO IO3HIIMH, B
KOpPPEKTHOU popMe popMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh  PE3yJbTaThl  pEIIeHHMs  3a7adyd,  OSKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh JOPMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBHIYyaTbHON
paboThI NpHU pelIeHUH YIYEOHBIX MAaTEMAaTUYECKUX 3a/1a4;

MPUHUMATH 1€ COBMECTHOM AESATEIBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThI, pacmpenenarTb BHUAbI pabOT, IOrOBapUBATHCH,
00CYKJIaTh TIPOIIECC U Pe3yabTaT pabOThI, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMTOTHATH CBOIO 4acTh PaOOTHI
U KOOPJAMHHPOBATH CBOM JCHCTBUSA C JPYTrUMHU YICHAMH KOMAaH/IBI,
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA
Camoopranuszanus:

CaMOCTOATENIBHO COCTAaBIATh IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTb), BbIOMpaTh CHOCOO pEIIeHHs C YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI pEUIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJIL, AMOIHUOHAJIBHBbIN HHTEJLJIEKT:

BJIAJIETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpOIlecca U pe3yibTaTa
peleHns: MaTEMaTUYECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh MPU PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaAWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LIENU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIXKECHUS 1IEJIH,
HaXOJUTh OIMIUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K xoniy oOydenus B 9 KJjacce 0Oy4aroUuiCs TMOMYYUT CIEAYIOIINE
NIPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAlIMOHAJIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

BrimonasaTs apudmernueckue qeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C MUPPALUOHAIBHBIMU
YUCJIAMU.

HaxoauTe 3HaueHust cTeneHe ¢ 1eIbIMU MOKa3aTeNIIMU U KOPHEHN, BRIUUCIIATh
3HAYEHUS] YUCTIOBBIX BHIPAKECHUI.

OKpyrisaTh JE€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHbIe ¥ KBaJIpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOISIIIIUECS K HUM,
pocTenIue APOOHO-PAITMOHATIEHBIE YPABHECHHSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMH M
CHUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpamdeckuM CHocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTenme UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHHE WIM CHUCTEMa YPaBHEHUU PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npouee).

Pemate nuHeliHBIE HEPAaBEHCTBA, KBAJApPATHBIC HEPABEHCTBA, HM300pakaTh
pelIeHNe HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemath  cucTemMbl  JTUHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOMH, 3aMKUChIBATh PEIICHUE C TOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMUHBIX 3a]1a4.

DOyHKUUHA

Pacno3naBaTh (QyHKUIMM U3YYEHHBIX BHAOB. [loka3piBaTh CcXeMaTUYECKH

pacnojoKeHnue Ha KOOPAMHATHOM MIOCKOCTH rpauKoB (PYHKIMMA BUOA: y = kx,
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBECHMOCTH OT
3HaYeHUN KO3()(PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Ctpouth U u300paxaTh CXeMaTH4YECKU TpadUKH KBAAPATUYHBIX (PYHKIUH,
OIMHCHIBATH CBOWMCTBA KBaIPATHUHBIX (YHKITUH 1O X rpadukam.

Pacmo3naBaTh kBagpatnuHyto (QyHKIUIO MO (GopMyIie, MPUBOIUTE MTPUMEPHI
KBaIPATUIHBIX (YHKIMHA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.



YucaoBble M0CJI€10BATEILHOCTH M MPOIPECCHH

Pacnio3naBaTh apudmMeTHuecKyo U TEOMETPUUECKYIO MPOTPECCUU TIPU PA3HBIX
croco0ax 3a7aHusl.

BpIMONHATH BBIUMCICHHS C HUCMIOJIb30BaHUEM (QOpMyn n-ro ujieHa
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath ujieHBI MOCJIENIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
MIJIOCKOCTH.

Pemate 3agaum, CBSI3aHHBIE C YHMCJIOBBIMH IOCJIEIOBATEIBHOCTSIMH, B TOM
YUCJIC 3a/1a4l U3 PEATbHON JKU3HU (C UCIIOIB30BAHUEM KAJIBKYJIATOPA, MU(PPOBHIX
TEXHOJIOTU).



9 KUIIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTHueckue (ungposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna 1 BBIYUCICHHUS. 15 1 bu6mmoreka [IOK
JlericTBUTEIbHBIC YKCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA.
2 YpaBHeHUs C OHOMN 20 1 bubmorexa HOK
p . A https://m.edsoo.ru/7f419d08
TepeMEeHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 20 1 bubnnoreka [JOK
Cucremsl ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 71 | bubnuoreka [JOK
Hepasenctpa https://m.edsoo.ru/7f419d08
bu6mmoreka [{OK
5 o 21 1
YHIHIH https://m.edsoo.ny/7£419d08
6 YucnoBbie 20 | bub6mmoreka [{OK
MOCIEI0BATCABHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, 19 1 bu6nuoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 136 7 0

[10 ITIPOIT'PAMME
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https://m.edsoo.ru/7f419d08

9 KJIACC

Ne
/o

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkue
padoThbl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHME: PYHKIMH U UX
rpaduku

[ToBTOpeHue: pemenne
YPABHEHUH U CUCTEM ypaBHEHUI

IToBTOpEHME: KBaAPATHBIN
KOpEHb, YIPOLICHUE
BBIPaKCHUM

HepaBeHcTBa niepBoii cTeneHu ¢
OJIHUM HEM3BECTHBHIM

[Ipumenenue rpaduxos
(GyHKIUH K peLIeHUI0
HEPABEHCTB MEPBOM CTEIIEHHU C
OJIHUM HEU3BECTHBIM

JIuneliHble HEPABEHCTBA C
OIHHUM HCHU3BCCTHBIM

Pemenue HCPABCHCTB
CBOJSIIUXCS K TUHESHHBIM

CucreMsl JIMHEHHBIX
HEPABCHCTB C OJTHUM
HEU3BECTHBIM

Pemenne cucreM TUHEHHBIX
HEPaBEHCTB C OJTHUM




HEU3BECTHBIM

10

Bxonnas KOHTPOJIbHAasA pa60Ta

11

Haxoxnenmne odbnactu
onpeaeneHust GyHKITUN HITH
BBIPAKCHUS

12

Haxoxxnenue HanOOJIBIIETO U
HaVMEHBILIETO PEeIIEeHUN
HEPaBEHCTBA WJIA CUCTEMBI

13

HepasencrtBa, conepixariee
HEU3BECTHOE 110J] 3HAKOM
MOAYJIS

14

ITonsiTe HepaBeHCTBA BTOPOU
CTEIIEHU C OJTHUM HEU3BECTHBIM

15

HepaenctBa BTOpO# CTENEHU C
MIOJIOKUTEIbHBIM
JUCKPUMHHAHTOM

16

HepasencrBa BTOpO# cTEnEHU C
JUCKPUMHHAHTOM PaBHBIM
HYJIIO

17

HepasencrBa BTOpOH CTENEHU C
OTPULIATEIIbHBIM
JUCKPUMHHAHTOM

18

Pemenune HepaBeHCTB BTOPOU
CTEIEHU

19

Haxoxnenne odbnactu
onpeaeneHust QyHKITUN KT
BBIPAKCHUS

20

HepaseHnctBa, cBogsmuecs k




HCpaBCHCTBaAM BTOpOI\/’I CTCIICHHU

Pewrenne HepaBeHCTB NEPBOU U

21 BTOPOM CTEIEHU C OJTHUM
HEU3BECTHBIM
CamocrosTenpHas padboTa 1mo

22 TeMe «JIMHENHbIE U KBaJgpaTHbIE
HEpPaBEHCTBA»

23 Merto nHTEpBaIOB

24 Pewienne HepaBeHCTB METOIOM
HWHTEPBAJIOB
[Ipumenenue metona

25 MHTEPBAJIOB K PEIICHUIO
HEPaBEHCTB

26 PanmonanbHble HEpaBEeHCTBA

27 Pemenue pannoHanbHbIX
HEPaBEHCTB
Pemenue panyoHanbHbIX

28 HEPABEHCTB METOJ0M
HWHTEPBAJIOB

29 Cuctembl parmoHATBHBIX
HEPABEHCTB

30 Pemenue cucrtem
paloOHAIBHBIX HEPABEHCTB
Haxoxxaenue odnactu

31 orpeJieieHus] PyHKLUUHU UITH
BBIPKECHUS

32 Hectporue HepaBeHncTBa

33 Pemenne Hectporux




HEPABEHCTB

3aMeHa HEU3BECTHOIO npu

34 pELIEHUN HEPABEHCTB

35 Pemenune HepaBEeHCTB METOIOM
3aMEHBI IEPEMEHHOU

36 JlokazaTenbCTBO YUCIOBBIX
HEPaBEHCTB
Pewrenue ynpaxHeHui U3

37
COOpPHHKOB MOATOTOBKH K OI'D
CamocrosiTenpHas paboTa 1o

38 TeMme «PanmoHannHbIe
HEPAaBEHCTBA»

19 Oynkua y=x"n (x>0), e€
cBOiicTBa U rpaduk

40 @yHkIMs y=x"2m, e€ cBolcTBa
u rpaduk

A1 Oyukiusa y=x"2m+1, e€
CBOMCTBA U rpaduk

47 I'paduueckoe pemenue
YPABHEHUH U CUCTEM ypaBHEHUI

43 MonuTOpHHT
Haubonbiiee n HaumeHblIIee

44 3Ha4YCeHHS QYHKIIUU Ha
IIPOMEXYTKE

45 [IonsATHE KOpHS CTENEHH N

46 KopHu y€THOM 1 HEU€THOMI
CTETIEHU

47 ApudpmeTnueckuii KOpeHb




48

Haxoxnenue 3naueHmit
BBIPAXEHUI, COICPHKAITUX
KOPHHU CTEIICHH N

49

CBolicTBa KOpHEN CTENIEHH N.
BriHeceHne MHOKHUTEIS U3-TI0]
3HaKa KOPHS

50

IIpuMeHeHrEe CBOWCTB KOPHS K
YIIPOLIEHUIO BBIPAKCHUN

51

[IpeoOpazoBanme BBIpaXEHUH C
KOpPHEM N n-Oi CTETNeHU

52

BriHecenue 1 BHeECeHUE
OYKBEHHBIX MHOXKUTEJIEH 10T
3HAK KOPHS CTEIIEHU N

53

DyHKIUA y=(\/x)An (x>0), eé
CBOWCTBA U TpaduK

54

Oynxumst y=(Vx) n (x>0), eé
CBOWCTBA U TpapuK

55

Kopens crenenu u3
HaTypaJIbHOT'O YUCJIa.
HppanmonaibHble ypaBHEHUS

56

IlonsaTue creneHu c
palMOHAIBHBIM NTOKA3aTEJIEM U
€€ cBOMCTBaA

57

VYnporeHue BeIpaxeHuil,
COJIepIKAIINX CTEIEHb C
palroHaIbHBIM MOKa3aTeIeM

58

[IpeobpazoBaHue BbIpAKESHUH,
COJIeprKalINX CTENEeHb C




palrOHAJIbHBIM IMOKA3aTCIIEM

IlonsaTne yncnoBoi
nociaenoBareabHOCTH. CIIoco0bI

59 3a/laHusl YUCIOBBIX
IIOCJIEIOBATEIbHOCTEN

60 CBolicTBa YHCIIOBBIX
MIOCJIEJ0BATEIBLHOCTEN

61 [TonsiTue apupmeTnueckoi
IIPOrpeccuun

2 ®opMyia n-ro wieHa
apru(METHIECKON IPOTPECCUn

63 KonrtponbHas pabora o Teme
«Kopens crenenu n»

64 CaoiicTBO apupmMeTniecKon
IIPOrpeccuun

65 CyMMa nepBbIX N YIEHOB
apu(METHIECKON IPOTPeCcCun
Hcnonb3oBanue Gopmyiisl

66 IIEPBBIX N YWICHOB
apu(pMeTHYECKON IPOrpeccun
JUISL peIEeHUs yIIPA)KHEHUI
Pemenue ynpaxHeHnuii mo reme

67 «Apudmerndeckas
IIPOrpeccus»

68 [ToHsiTHE TEOMETPUYECKOI
IIPOrpeccuun

69 ®opMya n-ro wieHa

re€OMETPUUYECKOI MPOrpeccuu




70

CBOICTBO reOMETPUUECKON
MPOTPECcCHn

71

[Tpumenenue popmyssl n-ro
YJIeHa T€OMETPUIECKOU
IIPOrpeccuu

72

CyMMa nepBbIX N 4JICHOB
TFE€OMETPUUECKOH MPOTrPECCUH

73

KonTponbhas pabora
«Apudmernyeckas u
TeOMETPUYECKas TIPOTPECCHUS

74

®opmyiia CyMMBbI IEPBBIX N
YJIEHOB I€OMETPUYECKON
MIPOrpeECCUn

75

[Ipumenenue hopmMysbl CyMMBI
IEPBBIX N YJICHOB
T€OMETPUYECKON MTPOTrPECCUU

76

Pemenue ynpaxusenuii o reme
«I'eomeTpuueckast Iporpeccusi»

77

Pemrenne ynpaxxuenuii no reme
«ITporpeccus»

78

BeckoneuHo yObIBarommas
reOMETpUYECKasi MPOrPecCHus.
CyMma 0eCKOHEUHO
yOBIBAIOIIEH T€OMETPUIECCKOM
MIPOrpeccuu

79

Pewenne ynpaxHeHuii o reme
«IIporpeccus»

80

[TonsTue yrina. Yron nosopora




I'pagycHas u paguanHas mepa

81
yria

20 Omnpenenenue cuHyca u
KOCHHYCa
TaGnuuHble 3HaUEHHS CUHYCA U

23 KOCHHYca. Beruncnenue
3HAYEHUI TPUTOHOMETPUUECKHUX
BBIPAKCHUI

24 OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO

85 dopMyIIbl IPUBEICHUS
YupouieHue

86 TPUTOHOMETPUYECKUX
BBIPaKCHUM
TaHreHc u KoTaHreHc.

87 OcHoBHBIE (HOPMYJIBI JIs
TaHINeHCa U KOTaHTeHca
Ynpouienue

88 TPUTOHOMETPUUECKUX
BBIPAXKECHUI

89 MonuTopuHr

90 KocuHyc pa3HOCTH U KOCHHYC
CYMMBI JIBYX YIJIOB

01 CuHYyC CyMMBI U CUHYC
Pa3HOCTH JIBYX yTJIOB

92 YrpouieHue BhIpaKeHUI

93 CymMa 1 pa3HOCTh CUHYCOB H

KOCHHYCOB




94 @opMyIIbl JBOMHBIX yTIIOB

95 @DopMyJIbl TOJIOBUHHBIX YTJIOB

96 YnpouieHne BoIpakeHUH

97 [Ipoussenenue cUHYCOB U
KOCHUHYCOB
[IpeobpazoBanue

98 TPUTOHOMETPUUYECKUX
BBIPAKCHUM
CamocTosrenbHas paboTa 1o

99 Teme « TpuroHomerpuyeckue
BbIpaxxeHUs. DOpMYyIIbI
TPUTOHOMETPUM»

100 AOCOIOTHAs M OTHOCUTEIbHAS
MOTPEIIHOCTh MPUOIMKEHUS

101 [TpubnuxeHus CyMMBbl U
pa3zHoCTH

102 [Tpubnmxenue npousBeneHUs U
YacTHOTO
Crioco0bI TipeACcTaBICHUS

103 YHCJIOBBIX JIaHHBIX.
XapakTepUCTUKU YUCIOBBIX
JTAHHBIX
3amaun Ha Iepedop Bcex

104 BO3MOYKHBIX BAPUAHTOB.
Komb6unaropusie npaBuia

105 [TepecranoBku. Pazmenienus

106 Coueranus

107 Crnyuaiiabie COOBITHSI.




BeposTHOCTE ciiydaliHOTO
cOOBITUS

108

CymMa, npousBeicHUE U
Pa3HOCTb CITyYalHBIX COOBITHM.
HecoBmecTHble 1 HE3aBUCUMBbIE
coOBITHS

109

Yacrora ciyyailHbIX COOBITHIA

110

MonuTopuHT

111

IToBTOpEHME: 1LENbIE BEIPAKECHUS
U UX YIPOILECHHE

112

[ToBTOpeHnue: npeoOpa3zoBaHue
paIroHATbHBIX BBIPAKEHUN

113

[ToBTOpEHME: cTENEHD U €€
CBOMCTBa

114

[ToBTOpeHnue: npeobpazoBaHue
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJpaTHbIE KOPHU

115

[loBTOpEHME: perieHne
ypaBHEHUU

116

[ToBTOpEHME: pelIeHnEe CUCTEM
ypaBHEHUH

117

IToBTOpEeHueE: pemeHne
HEPABEHCTB

118

HOBTOpCHI/IeZ PCUICHUC CUCTEM
HCPAaBCHCTB

119

[ToBTOpEeHue: nporpeccuu

120

[ToBTOpPEHUE: OCHOBBI TEOPUU
BEPOATHOCTH




O6061aro1iee TOBTOPEHUE T10

121
BCEM T€MaM aJreOpbl

122 Ob6o06m1aroriee MOBTOPEHUE 110
BCEM TeMaM ajireopsl

123 O06o0maroiee MOBTOPEHHE 10
BCEM TeMaM anreOpbl

124 O6o0maroiiee MOBTOPEHUE 10
BCEM TeMaM anreOpbl

125 Pemenue 3aganuii u3
cOOpHUKOB MOAroToBKH K OI'D

126 Pemenue 3aganuii us
cOOpPHHUKOB MOATOTOBKH K OI'D

127 Pemenue 3agannii us
cOOpHUKOB MOATOTOBKH K OI'D

128 Pemenue 3aganuii u3
cOOpHUKOB MOAroToBKH K OI'D

129 Pemenue 3aganuii us
CcOOpHUKOB MOArOTOBKH K OI'D

130 Hroroas xoHTposabHas pabora

131 Pemienue 3aganuii u3
cOOpHHUKOB MOATOTOBKH K OI'D

132 Pemenue 3aganuii us
cOOpHUKOB MOArOoTOBKH K OI'D

133 Pemenue 3aganuii u3
cOOpHUKOB MOAroToBKH K OI'D

134 Pemenue 3agannii u3
cOOpHHUKOB MOATOTOBKH K OI'D

135 Pemienne 3ananuii u3




cOOpHUKOB MOATOTOBKH K OI'D

136

Pemienue 3aganuii u3
cOOpHHUKOB MOATOTOBKH K OI'D

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMLIe NMPpEeAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJH)H0ﬁ nporpaMmmsbl OCHOBHOI'O o01Iero 06p330BaHI/lﬂ

1

Yucaa ¥ BRIYUCICHUS

1.1

CpaBHUBaTh U YNOPSAJOYMBATH pallMOHAJIbHBIE U UpPpPALMOHATIbHBIC

qucia

1.2

BoinonusaTe apupmeTHueckue 1eHCTBUS C palliOHAIbHBIMU YHUCIaMH,
couderas yCTHbIE U TUCbMEHHBIE IIPUEMBI, BBITIOJIIHATH BBIYUCIICHUS C

HppannuoHaJIbHBIMU YU CJIaMU

1.3

HaXO,HI/ITb 3HAQYCHMS CTEIICHEH C IIeJIBIMHM NOKa3aTeIIIMH U KOpHeﬁ,

BBIYUCJIATH 3HAYCHUA YU CIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OkpyrisTh  JACUCTBUTEIbHBIE YHCIA, BBIIOJIHATH  IPUKUAKY

pe3yiibTaTta BLIHHCHCHHﬁ, OLCHKY YHCJIOBBIX BLIpa)KeHI/Iﬁ

YpaBHEHHs 1 HEPABEHCTBA

2.1

Pemwlats uHENHBIE M KBaJpPATHbIE YpPAaBHEHUS, YPaBHEHWS,

CBOJSILIMECS K HUM, IPOCTENIIINE IPOOHO-palliOHAIbHbIE YPAaBHEHUS

2.2

Pemrats cucTeMsl IBYX JIMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMU
Y CHCTEMBI IBYX YPABHEHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS

JIMHEWUHBIM

23

Pemate TeKCTOBBIE 33/1a4K ANTreOPaMuEcCKUM CIIOCOOOM € TTOMOIIBIO
COCTaBJICHUSl YPAaBHEHMsI WM CUCTEMBI JBYX YPaBHEHUH C JByMs

MEPEMEHHBIMU

24

[IpoBomuTh mpOCTEWIINE MCCIENOBAHUS YPABHEHUH M CUCTEM
YPaBHEHMH, B TOM YHCJIE€ C IPUMEHEHHEM TIpadUuUyeCcKUx
npejcTaBieHuil (Hanmpumep, yCTaHaBIUBaTb, UMEET JIM YpPaBHEHUE

WM CUCTEMA YPaBHEHUH PELICHUS, ECIIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHBIC HCPABCHCTBA, KBAaJAPAaTHBIC HCPABCHCTBA,




M300pakaTh PEIICHNE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aITMChIBATh

PEICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pematr cucTteMBl JIMHEHHEBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJTIOYAIOIIME KBAJPAaTHOC HEPABEHCTBO, W300pakaTh peEIICHUE
CHCTEMBI HEPABCHCTB Ha YHCIIOBOM MPSMOMA, 3aIMCHIBATh PEIICHHUE C

IIOMOIIBIO CMMBOJIOB

2.7

Hcmons30BaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacrioznaBate  (QyHKIMH  U3Y4YeHHBIX  BUAOB. lloka3wiBaTh
CXEMAaTUYCCKH PACIOJIOKEHUE Ha KOOPIWHATHOW IUIOCKOCTH
rpa¢ukoB QyHkiuid Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3Ha4eHUH K03()PHUIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIHI

3.2

[Toka3pIBaTh CXEMAaTHYECKH pACIIOJIIOKCHHE Ha KOOPAMHATHOM
IUIOCKOCTH TpadukoB GyHKUMH BUaa y = VX, y = |X| U ONUCHIBAThH

CBOWCTBA (PyHKUUH

3.3

Crpoutb M u300paXkaTb CXeMaTUYECKH TpapUKH KBaJpaTHUHBIX
(GyHKIMHA, ONKMCHIBATH CBOWCTBA KBAaJAPATUYHBIX (YHKUMN IO HX

rpadukam

3.4

Pacno3HaBath KBaJpaTW4yHyl0 (QYHKUUIO 1O (opMyiie, IPUBOAUTH
IpUMEpPbl KBAaJPAaTHUHBIX (DYHKIMHA W3 peabHON KHU3HH, (PHU3UKH,

F€OMETPUH

Apudmernueckast 1 reoMeTprUIecKasi IpOrpeccuu

4.1

PacnioznaBath apuMeTHYeCKyr0 M T€OMETPUUYECKYIO MPOTPECCHH

ITIPpU pa3HbIX criocobax 3aaaHus

4.2

BbINONHATE BBIYMCIEHHUS C HCHOJIBb30BaHHMEM (OpPMyJl n-ro uieHa
apu(MeTHYECKONH U FreOMEeTPUUECKOi porpeccuii, CcyMMbl IEPBIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI IIOoCJIICAOBATCIIbHOCTH TOYKaMH Ha

KOOPJAMHATHOM MIIOCKOCTH

4.4

PemaTe 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMH ITOCJICAOBATCIBHOCTAMU,

B TOM YHCJC 3agadu u3 peaﬂLHOﬁ JKHN3HHU (C HCIIOJIBb30BaHHUECM




KaJIbKYJISATOPA, HU(PPOBBIX TEXHOIOTHI)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
| Yucna v BBIYUCICHUS
. PamionanbHble yKcia, MppaloHaJbHBIE 4YHCIa, KOHEYHbIE M OECKOHEUHbIE
. JECSITUYHBIE IPOOU
MHOX€ECTBO  JEUCTBUTEIIBHBIX  YHUCEJ, JICMCTBUTEIIbHBIE 4YHCIIA  Kak
- OecKOHEUYHbIe JeCATHYHbIE NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
. MEXKJy MHOYKECTBOM [JEHCTBUTEIBHBIX YHUCEI M KOOPAWHATHOM IIPSIMOM.
CpaBHEHME NEHCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue 1eUCTBUS C ACUCTBUTEIHLHBIMH YACIAMU
Nsmepenust, npuOamkeHus1, OLeHKU. PazMepbl 00BEKTOB OKPYIKAIOIIETO MUPA,
L4 JUIUTEIHHOCTh MPOIECCOB B OKpYy»Karoiiem mupe. [IpubnmxéHHoe 3HaueHHE
' BEITMYUHBI, TOYHOCTDH npuOmmkenns. Oxpyrienue yncen. [Ipukunka u omneHka
pE3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 YpaBHEHUs ¢ OJTHOM NTEpEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Penienne ypaBHeHUM, CBOJIAIINXCS K TUHEUHBIM
2.3 KBanparHoe ypaBHeHue. Pellienre ypaBHEHHM, CBOASIIUXCS K KBaAPATHBIM
4 bukBanpatHoe ypaBHeHue. IlpumMepbl penieHUss ypaBHEHHH TpPETbe U
. YETBEPTOU CTENEHEH Pa3JI0KEHUEM Ha MHOKUTEIU
2.5 Pemenne npoOGHO-pallMOHANBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHEeHHE ¢ IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMS] IEPEMEHHBIMU
0 Pemenne cucrem IByX ypaBHEHHUH, OJTHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
. BTOPOM CTEIIEHU
2.10 I'padmueckas uHTEpIIpEeTALIUs CUCTEMBI yPABHEHUH C IBYMS TIEpEMEHHBIMH
2.11 Pemennie TeKCTOBBIX 337124 aNredpandeckum crnocodom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA




2.13

PemreHne nuHENHBIX HEPABEHCTB C OJHOU EPEMEHHON

2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU

2.15 KBanparusle HepaBeHCTBa

516 I'paduueckass MHTEpHIpeTalnsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
' NEPEMEHHBIMU
3 DyHKIUU

31 KBagpatnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. IlapabGona, KoopAaMHATHI
. BEPILUHBI TapaboIibl, OCh CAMMETPUHN TTapaboIIbI

3.2 I'paduxu Gynkuuit y=kx, y=kx+b n ux cBoiicTBa

33 I'paduku pynkuumii y=k/x, y = x* u ux cBOICTBa

3.4 I'paduku GyHkmii , 1 UX CBOMCTBA
4 YucIoBbIE MOCIEI0BATENLHOCTHU

il Omnpezenienne 1 CocoObI 3aaHusl YUCIIOBBIX TTOCIIEIOBATEILHOCTEH. 3a1aHne
. MOCTIeI0BATEIbHOCTH PEKYPPEHTHOM popMyItoii u popmyoit n-ro dieHa

40 Apudmernueckas mnporpeccus. PopMmynbl n-ro 4ieHa apuMeTHUECKOM
' MIPOrPECCUu, CYMMBI NIEPBBIX /1 YWICHOB

43 I'eomerprueckas mporpeccus. @Popmyisibl 7-T0  4i€Ha TI'E€OMETPUUYECKOU
' POrPECCUH, CYMMBbI IEPBBIX 71 YJIEHOB

N3o0pakeHne WICHOB apu(PMETHYECKON W TEOMETPUUYECKOW MpOTrpeccuid
4.4 TOYKAMU HA KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHIMAJIbHbBIN
pocTt
4.5 CI10KHbBIE TPOLEHTHI




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

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEepUpOBATH MOHATUSMHU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCIOJb30BaTh TIpauueckoe IMpeACTaBICHUE
MHOJKECTB JUIsl ONHCAHUS PEAIbHBIX IPOLIECCOB U SBJICHUH, IPH

pElIeHNH 3a]a4 U3 IPYTuX yueOHbIX MPEAMETOB

YMeHne onepupoBaTh NOHATHAMMU: ONPEACIICHUE, aKCUOMA, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH NPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSIMHU: HATYpPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JEIMMOCTb HATypaJbHBIX YHCEI, IPU3HAKU
JEIUMOCTH, IEJNI0e YUCIO0, MOIYJb Yucia, OOBIKHOBEHHAs po0b U
JecsITUUHas ApoOb, CTAaHJAPTHBIM BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppaAIMOHATIbHOE YHCTIO0, apu(METHYEeCKUil KBaJpaTHBIH KOPEHB;
YMEHHE BBINOJHATH JEHCTBUSL € UYUCIAMM, CpPaBHUBATh M
YHOOpSAIOYMBATh YHUCJIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHOM
OpsIMOM, OKPYIVIATH YMCIA; YMEHHUE JelaTh NMPUKUIKY U OLIEHKY

pe3yibTaTa BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHSIMHU: CTENEHb C IIEJBIM ITOKa3aTeseM,
apu(pMeTHYECKUI KBaIpaTHbIM KOPEHb, MHOTOYJICH, ajreOpanyeckast
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOH CTETeHH
OoJbllle €IUHMIIBI, YMEHHME BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHus IENbIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKECHUH H
BBIPKEHUI C KOPHSAMH, pa3I0kKeHHEe MHOTOYWIEHA Ha MHOXKHTENH, B
TOM YHCJIE C HCHOIb30BaHWEM (OPMYJT Ppa3HOCTH KBaapaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMenue ONCpHUPOBATH MMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC




C OJHOW MEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; yMEHHE pellaTh JUHEHHbIE U KBAJPATHBIE YPAaBHEHHUS,
JIPOOHO-pallMOHATBPHBIC YPABHEHHS C OJHOW MEPEMEHHOW, CHCTEMBI
JBYX JIMHEMHBIX YpaBHEHUH, INHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOI1, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 IpYTUX IPEAMETOB
U TpaKTUYECKUX 3aJ]ady; YMEHHE MCIONb30BaTh KOOPJAUHATHYIO
OpsSMYI0 U KOOPJIMHATHYIO IJIOCKOCTh JJISI MU300pakKeHUs pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIWSA, Tpapuk (yHKIHH,
Hy1M (QYHKOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJbIIEE W HAUMEHbBIIEE 3HAUCHHUS
GyHKIMM; ~ yMEHHE  ONEpUPOBATh  IMOHATHSIMU: npsimast
NPOTOPLHUOHATIBHOCTb, IMHEHHAsT PYHKIUS, KBaApaTUIHAs (yHKIHS,
oOpaTHasi TPONOPHUOHAIBHOCTH, TMapaboia, rumepOoia; yMeHHe
ctpouth rpaduku  QYHKIMH, HUCTHONB30BaTh Trpadukd IS
OIIpEZIeTICHNs] CBOWCTB TPOIECCOB M 3aBHCUMOCTEH, ISl peIIeHHS
3a1ad U3 OpYyTUX Y4eOHBIX MPEIMETOB U PEajbHOM JKU3HU; YMEHHE

BbIPpaXXaTb d)OpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMINHAMU

YmMmenue OTIepupOBaThH MOHSITUSMHU: MOCIIeI0BATEIbHOCTD,
apupMeTHyecKkass M TEOMETpPHYECKash IPOrPEeCCHH; yMEHHe
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATENbHOCTEHN, (OPMYIIBI CYMMBI U
o0IIero 4ieHa MpH pelIeHuH 33734, B TOM YHCIE 3a]a4 U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM UKCJE Ha MPOILIECHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIIPaBJICHUS JTUYHBIMU
U CeMEeMHbIMH (HHAHCAMM); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEI0BaTh MOJIYYEHHOE PELICHNE U OLIEHUBATh MPaBAONO0J00HOCTb

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEyrOJIbHUKH,

HpHMOYFOHLHHﬁ TPCYTroOJIbHUK, MCJHWAHa, 6I/ICCeKTpI/Ica Hn BBICOTa




TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MNapajuieorpaMM,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (Urypamu;
YMEHME penlath 3aJadd, B TOM YUCIIE U3 IIOBCEIHEBHOM >KU3HM, HA
HaXO0/IeHUE F€OMETPUUECKUX BEJTUUYHUH C IPUMEHEHUEM H3YYEHHBIX

CBOWCTB Quryp u pakroB

10

YMeHue onepupoBaTh MOHATHSAMM: PABEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroia MeXIy HOpSAMBIMH, NEPHEHAMKYISAp, HAKIOHHAs, MPOEKLHS,
nonobue  ¢uryp, NOJOOHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHTEJIBHO TOYKH M TPSMOIl; YMEHHE PAcIio3HaBaTh PaBEHCTBO,
CUMMETpHIO ®u  momobue  ¢uryp,  NHapaIeNnbHOCTh |

HEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpE

11

YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHHE, YIoJl
(BenMuuMHA yria, CUHYC U KOCHHYC yIJla TPEyroJbHHKA), IUIOIIA/b;
yMEHHE OIICHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPUMEHAITh (OPMYJIBI TEpUMETpa U IUIONIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U ILIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuieNieNuIea; YMEHUE MIPUMEHTh TPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy [ludaropa, TpUrOHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHUS] JIUH, PACCTOSIHUH, TIJIOIIAIeH

12

YMenne wu300paxaTh IUIOCKHE GUTYpHl M HMX KOMOWHAIIWH,
MPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C TOMOULIbIO YEePTEKHBIX
HHCTPYMCHTOB MW DJJICKTPOHHBIX CpPCIACTB 110 TEKCTOBOMY MU

CUMBOJIbHOMY OIIMCAHUTO

13

YMenue OIICpHUpOBaTh IMOHATUAMH: HPAMOYTOJIbHAA CHUCTECMaA
KOOpAWHAT, KOOpAMHATBI TOYKH, BCKTOpP, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJB30BAaTh BCKTOPbI W KOOPAWHATBI JJId
MMPEACTABJIICHUA OAHHBIX W PCHICHHUA 3a/ia4, B TOM YHUCJIC U3 APYIUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMmenue ONCpHUpOBaAThL IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBLIC
JAuarpaMmal, Ta6J'II/II_U:I, CcpeaHee apI/I(i)MeTI/I‘leCKOG, MCAHaHa,

HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUS, Pa3Max YHCIOBOTO HAaOOpa;




YyMEHHE W3BJEKaTh, HMHTEPIPETUPOBaTh M  MPeoOpa3OBbIBATH
UHQOPMALIMIO, TMPEICTaBIEHHYI0 B Ta0iMIax M Ha JudarpamMMax,
OTPaKAIOIYIO0 CBOKMCTBA U XapAKTEPUCTUKH PEAIBHBIX IPOLECCOB U
SIBJICHUH; yMEHHME pacllo3HaBaTh W3MEHUMBBIE BEJIIMYUHBI B

OKpYy aroIieM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIydalHbIN
SKCTIICPUMEHT), JJICMEHTapHOE COOBITHE (DJEMEHTApPHBIA HMCXOJ)
CIIy4aifHOTO OTIBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIYYalHBIX COOBITHUI B ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHUE peIIaTh
3a/la4yil METOJIOM OPTaHHW30BAHHOTO Mepedopa U C HCIOIb30BAaHHEM
NpaBUiIa YMHOXXCHHS, YMEHHE OLIEHHBATHh BEPOSITHOCTU PEATbHBIX
COOBITUI W SBICHU, MOHUMATh POJIb MPAKTHUYECKHU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOLIeM MHpEe U B IKH3HH;
3HAKOMCTBO C TOHSITHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOAALINA M3YYEHHBIH METOJ JJIsl PEIICHUs
3a/la4¥, IPUBOJUTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMAaTUKU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIUECS PE3YJIBTATHI,
[IOJIy4EHHBIE B XOJE Pa3BUTHS MATEMATHKU KaK HAayKH, IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI U X aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOHN UCTOpUU




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

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YHUCEI

- OOBIKHOBEHHBIE ¥ JECATUYHBICE  JPOOM, TPOICHTHl, OCCKOHECUHBIC
' MepUOANYECKHE Tpodu

13 Panmonaneupie uncna. Apudmernueckue Omepanud ¢ pandoOHAIbHBIMH
' YUCJIAMHU

14 JleiicTBuTenbHble Yncla. ApupMETHYECKHE OMNepaluu C JeHCTBUTEIbHBIMU
' YUCIaMHU

Ls [TpuOnmkEHHbIE BBIYMCICHUS, MpaBUia OKPYIJICHHS, NMPUKUAKA U OIIEHKA
. pe3yJibTaTa BEIYUCIEHUN

2 Anrebpanyeckue BhIpaKCHUS

2.1 BykBeHHble BbIpakeHUsI (BbIPaKEHUS C IEPEMEHHBIMU )

25 Crenenb ¢ menbiM mnokasaresieM. CTeneHb C palMOHAJIbHBIM TOKa3aTeNeM.
' CBoiicTBa cTeneHN

2.3 MHorousneHsl

2.4 Anrebpanyeckast 1poOb

) s Apudmernuecknii  KOpeHb  HaTypajdbHOW  cremeHu.  JleiictBusa ¢
' apu(pMeTHYEeCKUMHU KOPHAMHU HATypalIbHON CTETIEHU
3 VYpaBHEHMsI U HEPABEHCTBA

- Llensle 1 nOpoOHO-palnMoOHaANbHBIE ypaBHEHUSA. CHCTEMBI U COBOKYIHOCTH
' YpaBHEHUU

39 Lensle U npoOHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pertenuie TEKCTOBBIX 3a1au
4 UYucnoBble OCIEA0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS IIOCIEA0BATEILHOCTEH

42 Apudmernueckass W TeoMeTpuueckas mnporpeccun. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 OyHKIUU
OyHkuMa, crnocodbl 3amanus  GyHKkuua. [paduk  Pysknuu. OO6IacTh
OIIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHui pynkunu. Hynm Gyukiun. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBl U
MUHUMYMBbl (yHKuuu. Hambosbiiee u HauMeHblee 3HaYeHHE (YHKIMH Ha
MIPOMEXKYTKE
6 Koopannaatsl Ha IpsIMOi U INTOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPIMHATHI HAa TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpui4ecKuX BEJIMYNH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Huxonsckuii C. M. u ap. Anredpa. 9 kiacc: yueOHUK AJis

00111e00pa3oBaTeIbHBIX OpPraHUu3ani

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Huxonsckuit C. M. u ap. Anre6pa. 9 kiacc: yueOHUK 1JIs

00111e00pa30BaTEIbHBIX OPTraHU3aIINMA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubnuorexa L{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok. 1sept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/



