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MHNOACHUTEJIBHASA 3AIINCKA

Pabouan npozpamma pazpabomana Ha 0CHOGAHUU

e 3akoH « O0 ob6pazoBanumn» Ne 273 o1 29.12.2012 ( ¢ ”BMEHEHUSMH U JTOTIOTHEHUSMH ),

o ®depaepanbHbIN rOCYAapCTBEHHBIN 00pa30BaTeNbHbIN CTAHIAPT OCHOBHOTO 001IIer0 00pa3oBaHus, yTBEPKAEHHBIHN MprKa3oM MuHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanun ot 17.12.2010 r. Ne1897(c uamenenusimu);

e ®depnepanbHbIi TOCYJaPCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT OCHOBHOI'O OOIIET0 00pa30BaHus , YTBEPKAEHHBIN IPUKa30M
Munnpocsenienust Poccuu ot 31.05.21 r.Ne 287;

o ®depaepanbHbIN EpeYeHb YIEOHUKOB , TOMYIICHHBIX K UCIOIB30BAHUIO MPU peaTn3alui UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIUIO
00pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO OOIIEr0, OCHOBHOI'O OOIIEro, CPeAHEro 0011ero o0pa3oBaHus OpraHU3alUIMH,
OCYIIECTBIISIOIIUMH 00Pa30BaTEIBHYIO ICSITEIIBHOCTD, YTBEPKIEHHBIN prKkazoM Munnpocsemienus Poccu ot 20.05.2020 r.Ne254;

e Paboueii nporpamMmel Boctiutanus (mpukas Ne 712 Munnpocsenienus PO ot 11 gexabps 2020 r);
e Paloueii nporpammbl BHEYpOo4HOH AestenbHoCcTH ( mpuka3 Ne 712 Munnpocsemienust PO ot 11 nexadps 2020 r);
e OOIT OO0 MOY OOMI ¢.YcTp-O60p;

e VYueOusrit rutan MOY OO ¢.YcTe-O60p.

[IpencraBieHHas MporpaMMa BHITIOJIHSET JIBE€ OCHOBHbIE (PYHKIIMHU:

e uH(pOpMaMOHHO-MeTouYecKass (PYHKIMS MO3BOJIIET BCEM ydYaCTHHKaM 00pa30BaTEIbHOTO Mpollecca MOJYYHUTh MPEACTABIEHUE O LETsX,
COJIepKaHuU, 001Iel cTpaTernu 00y4eHus, BOCIUTAHUS U pa3BUTHs 00ydaronuxcs /-9 Ki1accoB cpeICTBaMH JaHHOTO Y4eOHOro MpeIMeTa;

e OpraHU3alMOHHO-TUIAaHUpYIOWAs (QYHKIUS NpeJycMaTpUBaeT BbIAEJIEHUE O5TaloB OOy4YeHUs, CTPYKTYpHUpOBaHUE Y4YeOHOro marepuana,
OIIPEEIIEHUE €r0 KOJIMUECTBEHHBIX U KAaYECTBEHHBIX XapAaKTEPUCTUK Ha KaXJIOM M3 dTAloB, B TOM YUCJE Ul COJEP/KATEIbHOIO HAIIOJHEHMS
MIPOMEXYTOUHOM aTTecTaluy 00yYarouXcs.

B xoae ocBoeHuUs1 conep:kaHus MPOrpaMMbl 00y4ar0IHecs: MOJIYy4YalT BO3MOKHOCTD:



e chopMHUpOBaTh NMPAKTUYECKUE HABBIKM BBIIOJHEHUS YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAIBHBIX BBIYHUCICHUH, Pa3BUTh BBIYUCIUTEIBHYIO
KylIbTypYy,

e OBJIAZICTh CUMBOJHMYECKUM S3BIKOM alreOpbl, BHIpaboTaTh (GOpMaIbHO-ONEPAaTUBHBIE AreOpandecKe YMEHUsI U HAYYUThCS IMPUMEHSTh UX K
PELICHNI0 MaTEMaTUUYECKUX U HEMATEMaTUYECKUX 3a/1a4;

e  H3YYUTh CBOMCTBA U rpa)MKU 3JIE€MEHTAPHBIX (DYHKIUN, HAYYUTHCS HCIOIB30BATh (PYHKIIMOHAIBHO-TPa(UUIECKHE IPEICTABICHUS ISl OITCAHUS
U aHaJIN3a PEAJIbHBIX 3aBUCHMOCTEH;

e  Pa3BUTH JIOTHYECKOE MBIIIJICHUE U PeUb — YMEHHS JIOTUYECKH 0OOCHOBBIBATh CYXKACHHUS, TPOBOIUTH HECIOKHBIE CHCTEMATHU3alluH, TIPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BATh PA3JIUYHBIE S3bIKM MATEMAaTUKH (CIOBECHBIM, CUMBOJIMUYECKU, rpaduuecKuiil) A WLIIOCTpalLty,
UHTEPIIpETALMK, apTyMEHTALUN U 10Ka3aTeIbCTBa;

e chopMHUPOBATH MPENCTABICHUS 00 U3y4aeMbIX MOHATUAX M METOJaX KaK BAKHEHIIUX CPEICTBAX MATEMAaTHUYECKOTO MOJCIHPOBAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUM.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

IIporpaMMa HampaBiieHa Ha JOCTH)KEHUE CIEAYIOIUX L eIeH:
OBJIaJleHHe CHCTeMOH MAaTeMaTH4eCKHUX 3HAHMI M YMeHHWil, HEOOXOIMMBIX JJisi MPUMEHEHUS B IMPaKTUYECKOW AEATEeIbHOCTH, U3yUYCHHS
CMEXHBIX TUCIMIUIMH, TPOJIOJKEHUsI 00pa30BaHMs;
HHTEeVIeKTYalIbHOe pa3BUTHe, (HOPMHPOBAHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YENOBEKY JUIS TMOJHOLICHHOW JKM3HU B COBPEMEHHOM
O6HIGCTB€I ACHOCTb U TOYHOCTH MBICIIM, KPUTUIHOCTH MBIIIJICHHA, HHTYUIHA, JIOTHYCCKOC MBIIIJICHUEC, 3JICMCHTDI aHFOPI/ITMI/I‘IeCKOﬁ KYJIbTYPHI,
IIPOCTPAHCTBEHHBIX MPEJICTABIECHHH, CHOCOOHOCTh K MPEOJOJICHUIO TPYIHOCTEH;
(¢opMupoBaHue NMpeacTABIeHUI 00 UAEIX U METOAAaX MAaTeMAaTUKU KaK YHUBEPCAIBbHOTO S3bIKa HAYKHM M TEXHUKH, CPEICTBA MOJEIMPOBAHUSA
SIBJICHUH U IPOLIECCOB;
BOCIIMTAHHUE KYJIbTYPhI IMIYHOCTH, OTHOICHUA K MAaTEMATUKEC KaK K 4aCTH O6IH6'—IGJ'IOB€'—I€CKOI71 KYJbTYpPbl, HTOHUMAaHUC 3HAYMMOCTHU MaTCMAaTUKN
JUIsl HAYYHO-TEXHUYECKOIO Iporpecca.

OcHOBHBIE 3371a4M IPOTPAMMBI:
OBJIAJICHUEC CHUCTEMOM MaTeMaTHYeCKUX 3HAHWUI U yMeHHﬁ, HGO6XO)II/IMI)IX JJI IPUMCHCHUS B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, U3YYCHHUHN CMEKHBIX
JUCITHUIIIINH,



o MHTEJUJIEKTyallbHOE pa3BUTHE, GOPMUPOBAHNE KAaYECTB IMYHOCTH, HEOOXOIUMBIX YEJIOBEKY IS IOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTEMaTUYECKOM JESITEIIbHOCTU: SCHOCTU U TOUHOCTH MBICIIU, UHTYHIIUH, JIOTHYECKOTO MBILUICHUS, TPOCTPAHCTBEHHBIX
MIpeICTaBICHU, CIOCOOHOCTH K MPEOI0ICHHUIO TPYTHOCTEH;

o (dbopMupOBaHUE MTPEICTABICHUM 00 UEsIX U METOJaX MaTEMATHKU KaK YHHUBEPCAIbHOIO 3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJCIUPOBAHUS
SIBJICHUH ¥ MPOIECCOB, YCTOMYMBOTO HHTEPECA YUalIUXCs K IPEIMETY;

o BOCIIUTAHKE KYJIbTYPHI JINYHOCTH, OTHOIICHHUS K MATEMATHKE KaK K YaCTH OOIIEYEIIOBEYECKON KYIbTYPhI, HTPAIOIICH 0COOYIO POJIb B
OOIIECTBEHHOM Pa3BUTHH;

o BBISIBJICHHE U (HOPMUPOBAHHE MaTEMAaTHUYECKUX U TBOPUECKUX CIIOCOOHOCTEH.

Meroauka opraHu3aluy 3aHATHH IPEACTaBICHA CIICAYIONMM 00pa30M: TEOpPETHUYESCKask YaCTh HAMpaBlICHa Ha aKTyaIH3alliio 3HAHUH, COCTABIICHHUE
OIIOPHBIX CXEM U AJITOPHUTMOB, a TAKKC Ha U3YUCHUEC HCCTAHAAPTHBIX MCTOAOB PCIICHHUA (1)I/I3I/I'-ICCKI/IX 3a1ay. OcBoeHNE HOBBIX MCTOAOB IPOHUCXOIUT B
nporiecce MPaKTUIECKON TBOPUYECKOM JeATEIIbHOCTU. DPPEKTHBHBIM METOJIOM SIBJISICTCS TAKOE BBEJICHHE HOBOI'O TEOPETUYECKOTO MaTepuaa, KoTopoe
BBI3BAHO TPEOOBAHMSIMH TBOPYECKOH MpakTHKH. OOyJarouiics JOKEH YMETh caM c(OpMYIHpPOBATh 33aady, a HOBbIC 3HAHHSI TCOPHH ITOMOTYT €My B
MpOIIeCcCe PelIeH s 3TON 3amauu. JIaHHBIA METO/] MO3BOJISIET COXPAHUTH Ha 3aHATHH BBHICOKHI TBOPYECKHUI TOHYC MPH OOpAIlEHUH K TEOPUH U BEIET K
0oJ1ee NIyOOKOMY €€ YCBOCHHIO.

OcHOBHO# (hOpMOIi OpraHu3aIi y4eOHOro Mpolecca sSBISETCS KIaCCHO-ypodYHas chucTeMa. B KadecTBe MOMOJHHUTEIbHBIX (OPM OpraHu3aIiu
00pa3oBaTEeIHLHOrO MPOIECCa B YUPSIKIACHUN HCIONB3YETCsl CHCTEMa KOHCYJIbTAIIMOHHON TOICP/KKH, UHANBUAYAIbHBIX 3aHSATHH, CAMOCTOSATEIIbHAS
paboTa 00yJarIuXcs ¢ UCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHI. OpraHu3anus CONpPOBOXKICHUS 00YYarOIUXCsl HAlpaBlieHa
Ha:

CO3/1aHH€ ONTUMAJIbHBIX YCIOBUN 00yUEHUS;
UCKJIIOYEHHE NICUXOTPaBMUPYIOUINX (HaKTOPOB;
COXpaHEHHE TICHX0COMATHIECKOTO COCTOSHUS 3/I0POBbS YUAIIIMXCS;
pa3BUTHE MOJOXKHUTEIBHON MOTHBAIIMU K OCBOCHUIO TIPOTPAMMBI;
pa3BUTHE UHAWBUAYAILHOCTH M OJIAPCHHOCTH KaXKJIOTO PeOCHKA.
@®opMbI TPOBEPKU U OLICHKHU PE3YyJIbTATOB 00YUYEHHUS . YCTHbIE U TUCbMEHHbIE 3a4EThI, IPOBEPOUHbBIE, CAMOCTOATEIbHBIE, TPAIUIIUOHHbIE
JMAarHOCTHYECKUE U KOHTPOJIbHBIE PA0OTHI , HHTEPAKTUBHBIC 3aJIaHUS, TECTOBBIH KOHTPOJIb, PA3HOYPOBHEBBIE TECThI, B TOM YHUCIIE C UCIOJIH30BaHUEM
KOMITBIOTCPHBIX TEXHOJIOTHUH.

OIIMCAHHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

Ha uzyuenue anre6psi cornacno denepaibHoMy 0a3MCHOMY y9eOHOMY TUTIaHY U1 00pa30BaTeNbHBIX yupexkaeHuii Poccuiickoit @eneparnuu Ha
CTYIIEHH OCHOBHOT'O 00111ero oopazoanus orsoautcst 306 yacoB u3 pacuéra 3 yaca B HEJENIO B TeUEHHE KaXA0T0 roja ooyuenus. CoriacHo
JEWCTBYIOMIEMY B IIKOJIEe yueOHOMY miany B 7, 8, 9-x kiaccax B o0beme 102 gacos.



INJIAHUPYEMBIE PE3VYJIBTATHBI U3YUYEHUSA KYPCA AJITEBPBI B 7—9 KIIACCAX
PAITMOHAJIBHBIE UM CJIA
BbInyckHUK Hay4YHUTCS:
1) noHMMAaTh OCOOCHHOCTH IECATUIHON CUCTEMBI CUMCIICHUS,
2) BIaJICTh MOHATHSIMH, CBI3aHHBIMU C JCTMMOCTBIO HATYPAIbHBIX YHCEIT;
3) BeIpaXKaTh YUCIIa B SKBUBAJICHTHBIX (hopMax, BEIOUpas HanboJiee MOIXOSAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOUM CUTYAIIHH;
4) cpaBHUBATh U YIOPSA0OYMBATh pAllMOHAIILHBIEC YHCIIA;
5) BBIMONTHATH BBIYUCICHUS C PAITMOHATLHBIMH YUCIIAMH, COYETas YCTHBIC ¥ MUCHbMEHHBIC MPUEMBI BEIYMCIICHHM, TPUMEHSITh KAIIbKYIISITOD;
6) UCTIOTIB30BATh MOHATHUS U YMEHUS, CBSI3aHHBIE C IPOMOPLHUOHATBHOCTHIO BEJIMYHH, TPOLIEHTAMH B XO/I€ PELLICHUSI MAaTeMAaTUYECKUX 3a/1a4 U 3a/71a4 U3
CMEXKHBIX MTPEIMETOB, BBIITOJIHATH HECIIOXKHBIE TIPAKTHUECKUE PACUETHI.
Buinyckuux nonyuum 603modHcHocms.
7) no3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUSL
¢ OCHOBAHUAMU, omaudnuimu om 10;
8) yenybumo u pazeums npedcmagienus 0 HamypaibHblX YUCLAX U CBOUCMEAX OeNUMOCTIU,
9) nayuumobcs ucnonb306ames NPUEMbL, PAYUOHATUIUPYIOWUE BbIYUCTICHUSL, NPUOOPECMU NPUBLIYK)Y KOHMPOIUPOSAMb 6bIHUCTEHUSL, 8bLOUPAs
NnOOX00AUWULL 011 CUMYAYUU CROCOO.
JIEMCTBUTEJILHBIE YMCJIA
BBITyCKHHUK HAYIHTCS:
1) ucnonp30BaTh HauaIbHbIC IPEICTABICHUS O MHOXKECTBE JIEHCTBUTEILHBIX YHCET;
2) BIa/IeTh MOHATHEM KBaIPATHOT'O KOPHS, IPUMEHSTH €T0 B BBIYMCICHUSX.
Buinyckuux nonyuum 603modHcHocms.:
3) pazeums npedcmasienue 0 Yucie u YUCI08bIX CUCIEMAX 0N HAMYPAibHblX 00 0ClCMEUMENbHBIX YUCe]l, O POTIU 8bIYUCTEHULL 8 YeTI08EHeCKOl
npakmuxe,
4) pazsumo u yenyoums 3HaHUsL 0 OECAMUYHOU 3aNUCU OCLCMBUMENbHBIX YUCel (nepuodudeckue u Henepuooudeckue opoou,).
N3MEPEHUS, TPUBJIMDKEHU A, OHEHKHA
BrImycKHHUK HAy4UTCS HCTIONB30BaTh B XO/I€ PEIICHUS 3a1a4 dJIEMEHTapHbIE MPEACTAaBICHUS, CBI3aHHbIE C TPUOIMKEHHBIMYA 3HAUEHUSIMU BEIMYHUH.
Buinycknux nonyuum 603modicHocmy:
1) nonams, umo uuciosvie danHvie, KOMOpPbvle UCHONBLIVIOMCA 015 XAPAKMEPUCTIUKU 00BEKMO8 OKPYIHCAIOWEe20 MUPA, ABTAIOMCI NPEUMY U eCmEeHHO
NPUOTUIHCEHHBIMU, YMO NO 3ANUCU NPUOTIUNCEHHBIX SHAYEHUL, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTIOYHUKAX, MONCHO CYOUMb O NOSPEUHOCMU
npubIUNCeHUS,
2) NOHAMb, YMO NOSPEUHOCTb PE3VIbMAMa GblYUCTICHUL OONIHCHA ObIMb COUSMEPUMA C NOSPEUHOCMBIO UCXOOHBIX OAHHBIX.
AJITEBPAMYECKUME BBIPAXXEHUA
BBITyCKHHUK HAYIHTCS:



1) BnaseTh MOHITHSIMH «TOXJIECTBO», «TOXIECTBEHHOE MPEOOPa30BAHKEY, PEIIaTh 3a/1a4H, CoIepKalue OyKBeHHbIC TaHHBIC; pa00TaTh C
dbopmynamu;

2) BBINIOJHSATH MPe0oOpa30BaHUs BRIPAKCHUMN, COJIEPIKAIINX CTETICHH C ISJIBIMH ITOKA3aTesIMU U KBaJApaTHBIC KOPHH,

3) BBINIOJHATH TOKIACCTBEHHBIE MPEOOPA30BAHMS PALIMOHATIBHBIX BHIPAXKEHUI HA OCHOBE NIPABWIT ICHCTBUI HAJl MHOTOWICHAMH U areOpandecKiuMU
IpoosiMH;

4) BBITIOJIHATH Pa3JI0KECHUE MHOTOYICHOB HA MHOXHTEJIH.

Buinycknux noayuum 603mMoHcHOCMb:

5) nayuumocs 6binonHAMb MHO2OULA20BbIE NPEOOPAZ0EAHUS PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HADOP Cnocob08 U NPUEMos;

6) npumensmos mooscoecmeenmvie NPeodPA306anUsL O peuleHusl 3a0ay U3 PA3IUYHbIX PA30elos Kypea (Hanpumep, OJisk HAXOHCOeHUS.
Haubo1bue20/HaUMeHbULe20 3HAUEHUS BbIPANHCEHUSL).

YPABHEHU S

BBINTyCKHUK HAYIHTCS:

1) perrate OCHOBHBIC BU/IbI PAITMOHAIBHBIX YPABHEHUH C OJTHOM NIEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUIA C JIByMSI IEPEMEHHBIMU;

2) MOHWMATh YpaBHEHNE KaK BOXKHEUIITYI0O MATEMAaTHICCKYIO MOJICIh JIJIsl OIMMCAHUS U U3yUEHUS pa3HOOOPA3HBIX PealbHBIX CHTYAIUi, peliaTh
TEKCTOBBIC 33/1a4l AITeOPAnIECKUM METOIOM;

3) npuMeHATh rpadUuecKre IPEICTABICHUS I UCCIICIOBAHNS YPABHCHHM, UCCIICIOBAHNS M PEIICHUS CUCTEM YPaBHCHHH C JBYMSI IEPEMCHHBIMHU.
Buinycknux nonyuum 603modcnocms:

4) oenademv cneyuanrbHbIMU RPUEMAMU PeUleHUs. YDAGHEHULL U CUCEM YPAGHEHUL, Y8EPEHHO NPUMEHMb annapam ypaeHeHutl 0Jis peueHusl
PA3HO0OPA3ZHBIX 3A0aY U3 MAMEMAMUKU, CMENCHBIX NPEOMEMO8, NPAKMUKU,

5) npumensmo epaghuueckue npedcmasieHus Ons UCCAEO08AHUSL YPAGHEHULL, CUCEM VPABHEHULL, COOEPHCAUX DYKEEHHble KOIDPuyueHmoi.
HEPABEHCTBA

BBITyCKHHUK HAYIHTCS:

1) moHUMATh U IPUMEHSATH TEPMUHOJIOTHIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) pemiath IMHEHBIE HEPABEHCTBA C OJJHON TIEPEMEHHOM 1 MX CHCTEMBI; PeIIaTh KBaJpaTHbIE HEPABEHCTBA C OTIOPOI Ha TparUecKue MpeICTaBICHHUS;
3) npUMEHATH anmnapar HEPaBEHCTB JIs PEIIeHUs 3a]a4 U3 pa3INdHbIX pa3liesioB Kypca.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

4) paznoobpasHeim npuémam 0OKaA3amenbCmed HePAGeHCMS, YEEPEHHO NPUMEHSIMb annapam HepaseHcms OJis peueHust pa3HooOpaA3HbIX
MamemMamuyeckux 3a0ay u 3a0a4 U3 CMeNCHbIX NPeOMenos, NPAKMuK,

5) npumenamo epagpuueckue npedcmagneHus 01 UCCIE008AHUSL HEPABEHCME, CUCTEM HEPABEHCME, COOEPICAUX DYKEEHHbIE KOIDPUuYUueHmb.
OCHOBHBIE IMTOHATHUA. YUCIIOBBIE ®YHKIINN

BBIyCKHHUK HAYYHTCS:

1) noHMMAaTh U UCTIOIB30BaTh (PYHKIIMOHAIbHbBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIHMYECKHE 0003HAUEHUS);

2) ctpouTh TpaduKu AINEMEHTApHBIX (PYHKIINIA; UCCIIeIOBATh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE U3YUEHHs MTOBEICHUS UX TPAPHUKOB;



3) noHnMath (GYHKIMIO KaK BOXKHEHIITYI0O MaTEMaTHIECKYIO0 MOJIEIh JIJIsl ONMCAHUS TIPOIIECCOB U SIBJICHHUI OKPYXKAIOIIETO MUPA, IPUMEHSITh
(YHKIIMOHATBHBIH SI3BIK IS ONMCAHUS U UCCIICIOBAHUS 3aBUCIMOCTEH MEXIY (PU3NICCKUMHU BETMYHHAMHU.

Buinycknux noayuum 603mMoHCHOCMb HAYUUMbCA:

4) npo8odums uUCcie008aHusl, C6A3AHHbBLE C U3YUEHUECM CEOUCE (PYHKYULL, 8 MOM YUCTIe C UCNOIb308AHUEM KOMNLIOMEPA,; HA OCHO8E 2PAPUKOE
UZYUEHHBIX YYHKYULL CIMPOoUms OoJiee ClLodCHble epapuKu (KYCOUHO-3A0aAHHbLe, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

5) ucnonvzosamo ynkyuoHabHBLIE NPEOCMABICHUS U CBOUCMBA (PYHKYULL OJIsl PEUEHUS MAMEMAMUYECKUX 3a0ay U3 PA3IUYHbIX PA30elo8 KypCd.
UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

BeImycKkHUK Hay4uTCS:

1) HIOHUMATP U KCIIOJIL30BATh SI3BIK TIOCIIEIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIHMYECKHE 0003HAUCHUS);

2) IpUMEHSITh (POPMYIIBI, CBI3aHHBIC ¢ apU(PMETHUECKON H TEOMETPHUSCKOHN MPOTPECCHSIME, U anmnapat, CQOPMUPOBAHHBINA ITPH U3YICHUH IPYTHX
paszienoB Kypca, K peIIeHHIO 3a/1a4, B TOM YUCIIC C KOHTEKCTOM M3 peallbHOW JKU3HHU.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMbCAL:

3) pewams KOMOUHUPOBAHHbLE 3A0AHU C NPUMEHEHUEM POPMYT N-20 YIEHA U CYMMbL NEePEbiX N YJIeHO8 APUPMEMUUECKOU U 2eOMEMPUUECKOU
npoepeccuil, RPUMeHsISL NPU JMOM ANNapam ypaeHeHull U HepageHCme;

4) nonumams apupmemuueckyio u 2eoMempuiecKyio npocpeccuu Kak GYHKYUU HamypaibHo20 apeyMeHma,; Cesa3bléams apupmemuiecKyio
npocpeccuro ¢ TUHEUHbIM POCIOM, 2e0MEeMPULECKYI0 — ¢ IKCNOHEHYUANbHbIM POCTOM.

OIMIMCATEJIbHAS CTATUCTUKA

BBITyCKHUK HAYIUTCSI HCIIOJIB30BATh MMPOCTEHIIIIE CITOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTHYCCKHUX JIAHHBIX.

Boinycknux nonyuum 603modcnocms npuobpecmu nepeoHauaIbHbll ONbIM OPAHUAYUY COOPA OAHHBIX NPU NPOBEOCHUU ONPOCA 0OUECMBEEHHO20
MHEHUS, OCYWeCm8Isimb UX aHAIU3, NPeoCcmasisims pe3yibmamyvl Onpocad 6 8ude mabauybvl, OUAzPaMMbl.

CJIVYAMHBIE COBBITHS U BEPOITHOCTbD

BBITyCKHHUK HAYIUTCSI HAXOIUTh OTHOCUTEIFHYIO YaCTOTY M BEPOSITHOCTH CITy4allHOTO COOBITHSI.

Buinycknux nonyuum 603modichocms npuobpecmu onvim nposeoeHus CIy4ahblx IKCNEPUMEHIMO8, 8 MOM YUCTe C HOMOUbIO KOMNbIOMEPHO2O0
MOOenUpOBaAHUsl, UHMEPNPEeMAayUul Ux pe3yabmamos.

KOMBHUHATOPUKA

BBIyCKHUK Hay4dUTCsI perraTh KOMOMHATOPHBIE 331a9M Ha HAXOXK/ICHUE YUCiIa 00BEKTOB MM KOMOMHAIIHH.

Buinycknux nonyuum 603mModicHOCMb HAYHUMbCSE HEKOMOPIM CHeYUATbHBIM NPUEMAM PeuleHUst KOMOUHAMOPHLIX 3a0a.

COAEPXKXAHUE NPOI'PAMMBI KYPCA AJITEBPHBI UIA 7-9 KIIACCOB

YucjoBas JUHUA



HarypanbHble, paliioHalIbHbIE, HPpallMOHATBHBIC U ACHCTBUTENbHBIC Yncia. V300pakeHue yncesl Ha YHCI0BOM IpsAMoii. UKCIOBBIE TPOMEXYTKH:
aHAJIMTUYEeCKass U reoMeTpUUYecKas MOJIEIH MPOMEXYTKOB, 0003HAaUeHUEe, Ha3BaHUe. [IpuHAIIeKHOCTh YKCIa YUCIOBOMY IMPOMEXKYTKY. UucioBbie
BBIPQ)KEHUS, 3HAUCHUS YHCIIOBBIX BhIpaXeHUH. OIeHKa MPPalMOHATIBHBIX YHCEN. 3aliCh PAllMOHAIBHOTO YMCIA B BHJIE KOHEYHOW M OECKOHEYHOMH
MIePUOINYECKON ApoOH. 3amuch KOHEUHONM M OCCKOHEYHOW TMEPHOIUYECKON IpoOu B BHjEe OOBIKHOBEHHOW. CpaBHEHHE YMCEN, CBOMCTBA YHMCIIOBBIX
HepaBeHCTB. MHOXecTBa U oAMHOKecTBa. [lepeceuenne u 00beMHEHNE MHOKECTB.

Apudmernueckue AeHCTBHS Ha MHOXKECTBE JCMCTBUTENbHBIX uncen. [loHsATHEe KBaapaTHOro0 W KyOMUYECKOTO KOpPHSA W KOpHS N-0i CTeneHu H3
HEOTPULIATENILHOTO YHcia. Bo3BeneHue AeHCTBUTENbHBIX YMCENl B CTEICHb, M3BJICUCHNE KBAJPATHOIO U KYOMUYECKOTO KOPHS M3 HEOTPHULATEIHLHOTO
grcna. OcBoOOXIEHHE OT UPPALMOHATILHOCTU B 3HaMeHarene Apodu. Monyne neiictButensHoro uncia. [Ipubnuxennsie Berunciaenus. [Ipubnuxenue
¢ U30BITKOM, ¢ HemocTtaTkoM. OreHka mpuOImkeHrs. AOCONIOTHAs U OTHOCUTENIbHAsI MOTPEeIHOCTh MpuOamkenus. CTaHIapTHBIA BHUJ YHCTIA, €ro
MOPSIOK, apuMETHYECKHE ACHCTBUS C YHCIAaMH CTaHJAPTHOTO BUA.

DOYyHKUMOHAJBHO-TPapuyecKasi JUHUSA

Koopaunataas npsimasi. KoopauHatHas miiockocTs. PacronoskeHre To4ek Ha KOOPAWHATHON MJIOCKOCTH. AQcmmcca TOUKU, opArHaTa Toukd. Och
abcuucc, ock opauHat. CUMMETpHUs TOYEK, PACHOJIOKEHHBIX Ha KOOPAWHATHOW TUIOCKOCTH, OTHOCHTEIBHO OCE KOOpAMHAT U Hayala KOOPAHHAT.
VYpaBHEHUSI IPSAMBIX, TAPAILIIEIBHBIX OCSIM KOOPIUHAT.

. k y
JInneitnas dynkmms, GyHkums y = x2,y = —x2, y=kx%,y =x,y = ~y=lxly= ax? + bx + ¢, ux csoiictBa u rpapuku. CTeneHHbIE

dynKIME ¢ neneiM mokasateneM. ®ymkmus y = yx. Ilapamiensrslii nepeHoc rpadUKoB dIEMEHTApHBIX (DYHKIHI Ha KOOPIMHATHOH IIOCKOCTH.
OO6nacte ompeneneHuss W 00JacTb 3HAuYeHUM (YHKIMM, HauMEHblee U HauOosblliee 3HA4YeHUs (PYHKIMHM, MOHOTOHHOCTb, HEHPEPBIBHOCTH,
OTrPaHUYEHHOCTh, YETHOCTh, HEUETHOCTD, BBIMYKJIOCTh. ['paduueckoe pemienue ypaBHeHU, HEPaBEHCTB, CUCTEM YpaBHEHUM U HepaBeHCTB. KycouHble
¢GbyHKIMH, yTeHHe TpapHuKOB KyCOUHbIX (yHKuMHA. DyHKIMOHANBHAs CHUMBOJIMKA. B3aumHoe pacnonoxeHue rpadukoB (YHKUUH, B TOM 4YHCIeE
KYCOYHBIX, M IPSIMOM Y = a, UCClIeJOBaHUE YUCIa OOLIMX TOUYEK P Pa3IMYHbIX 3HAUEHUSAX [apameTpa.

I'paduku ypaBHeHuU: rpadK JMHEHHOTO ypaBHEHHUS C IBYMs [IEPEMEHHBIMH, rpaduK KBaJApaTHOTO ypaBHEHUs, rpaduk ypaBHeHus xy —k = 0 u
ap.

YucnoBble MOCae10BaTEIbHOCTH, CIOCOOBI 3aJaHNS YMCIIOBO MOCIe0BaTeIbHOCTH, IpauK YMCIOBOI MOCIe0BaTEIbHOCTU. ApudMeTndecKas u
reoMeTpuyecKasl Iporpeccu.

Adaredpanveckasi THHUS

Matemarnueckuil A3bIKk. MaTemaTnueckas Mojesb. ByKkBeHHbIE BBIpa)KE€HHS, 3HAUEHUS OYKBEHHBIX BBIPDAKEHUN NpPHU Pa3IMYHBIX 3HAUEHUSX
BXO/JIAIIUX B Hero OykB. JlomycTHMbIe i HEIOTTyCTUMBbIE 3HAUSHH I BhIpaskeHUH. CTereHb YnciIa ¢ HaTypalbHbIM [TOKa3aTeNeM, CTeNIeHb YNCIIa C HYJIEBbIM
U OTpHIIATEeIbHBIM NOKa3aTesieM. CBoiicTBa creneHu. OTHOUIeHbI, CTAHAAPTHBIN BUJ OJJHOWIEHA, TOA00HBIE OJTHOUJICHBI, apu(METHUECKHE JEHCTBUS C
OJTHOWJIEHAMM, BO3BEJIEHHE OJIHOWIEHA B CTENeHb. MHOTOWIEHbI, CTaHIAPTHBIA BHJ MHOTOUYIEHA, MpHBEIEHHE MOJOOHBIX WIEHOB MHOTOYJICHA,
apudmeTryecKkue omnepanuu ¢ MHOTowjieHamH. Pa3jokeHue MHOTOUJIeHOB Ha MHOXHUTENU. DOopMysbl COKpallleHHOTO yMHOXeHHs. ToxaecTsa.
ToxnecTBeHHbIE NpPeoOpa3oBaHUsl MHOTOWIEHOB. Aunrebpanuyeckue ApoOu. JlomycTUMBIE M HEAONMYCTHMbBIE 3HAUYEHUs airedpanyecKkux ApoOei.
OcHoBHOE CBOMCTBO anrebpanyeckoit Apoou. Cokparienue npodeii. [IpuBenenue anredpandeckux apodei Kk 001meMy 3HaMeHaTeNno. ApupmeTniaeckne
neiictBust ¢ anreOpandeckuMu apodsmu. Crenenb apodu. IlpeoOpasoBanust anredpanueckux apoOeit. CtemeHb ¢ HenbIM nokasateneM. [loHsTue



KBaJPAaTHOTO KOPHS U3 HEOTPULATEIHHOTO BBIPAXKEHMSI, €r0 CBOWMCTBA. BhIHECEHME MHOXKUTEINS 32 3HAK pajidKana. BHeceHne MHOXUTENS MOJ 3HaK
panukana. [Ipeo6pa3zoBanue BeIpaXKCHHH, COAEPIKAIINX KBaIpaTHBIN KOpeHb. JINHEWHbBIe, KBaipaTHbIC, pallMOHAIBHBIC U UPPAIIMOHATILHBIC YPaBHCHUSI,
anredpandeckue ypaBHEHHUS, CBOJMMbBIC K KBaJIpaTHBIM. JIMHEHbIE, KBapaTHbIE U pallMOHAIbHbIC HEpaBeHCTBA. CUCTEMbl YPABHEHUI U HEPABEHCTB.
VYpaBHEeHUs] U HEpAaBEHCTBA KaK MaTEMAaTHMYECKHUE MOJIENU pealbHbIX cUTyaluid. CUCTeMbl YPAaBHEHU M HEPABEHCTB KaK MAaTEMATHYECKHE MOJIEIIH
peanbHBIX CUTYALUH.
JJIeMeHTbI CTATUCTUKH U KOMOMHATOPHUKH

JlaHHBIE U PSIIBI JAHHBIX. Y TOPSI0UCHHBIC PSIbI JAHHBIX, TAOIHIIBI pacpeaeneHus. YacTora pe3ynbraTta, TabauIa pacpeIeIeHus 4acToT, TPOIICHTHEIC
yacToThl. ['pynmupoBka gaHHbIX. [IpocTeiimume komOuHaTopHbIie 3a1aun. OpraHU30BaHHBINA MIEpeOOp BapUaHTOB, JIEPEBO BapuaHToB. KoMOuHaTOpHOE
npaBuiio yMHOXeHHs. KomOwHaTopHble 3amaund. OCHOBHBIC TOHATHS MAaTeMAaTHYECKOW CcTaTUCTUKH. [IpocTeifimue BepOsATHOCTHBIC 3a/auu.
DKCHepUMEHTAIbHBIC TAHHBIE U BEPOATHOCTU COOBITUH.

TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM INPOT'PAMMBI

[IporpamMma oOecrieunBaeT JOCTUKEHHUE CIAEAYIOLUX PE3YJIbTaTOB OCBOEHHS 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O OOLIETr0 00pa30BaHuUs:
JIUYHOCHMHbIE:
1) cpopMHpOBaHHOCTH OTBETCTBEHHOT'O OTHOILEHHS K YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOMIMXCS K CAaMOPa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALIMU K OOYUYEHHUIO U TIO3HAHUIO, BEIOOPY JasibHEIIero oopazoBaHus Ha 6a3e OpUEHTUPOBKU B MUpe Ipodeccuii u
npoEeCCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY TIOCTPOCHUIO HWHIMBUAYAJILHOW OOpa30BaTeNbHON TPACKTOPUUM C YYETOM YCTOMUYMBBIX
[I03HABATENbHBIX
UHTEPECOB;
2) cOpMHPOBAHHOCTH IIETOCTHOI'O MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPaKTHKHY;
3) chopMUPOBAHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU, CTAPLIUMHU U
MITaJIIIUMH, B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yu4eOHO-HNCCIIe0BATENIbCKOM, TBOPUECKOM U APYIUX BUAAX AESATEIHOCTH;
4) ymMeHue 5ICHO, TOYHO, TPAaMOTHO M3J1araTh CBOM MBICIM B YCTHOW M HMHUCHbMEHHOM pedM, MOHMMAThb CMBICI IOCTaBIEHHOW 3aJauyd, BBICTPAUBATh
apryMeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBI;
5) mpencraBieHHE O MaTeMaTHYEeCKOW Hayke Kak c(epe 4eIoBEUecKOH AesITeNbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJI pa3BUTHUS
LMBUJIN3ALUY;
6) KpUTUYHOCTH MBIIIJICHUS, YMEHHE PACO3HABATh JIOTHYECKU HEKOPPEKTHBIE BBICKa3bIBaHMSI, OTJINYATh TUIIOTE3Y OT (aKTa;
7) KpeaTUBHOCTh MBIIIIICHUS, THUIIUATHBA, HAXOJUUBOCTb, aKTUBHOCTb IIPU PELICHUN are0pandeckux 3a/1ad;
8) yMeHue KOHTPOJIUPOBATH MPOLIECC U Pe3yNIbTaT y4eOHON MaTeMaTUYECKOM 1eTENbHOCTH;
9) cr1oCOOHOCTH K SMOLIMOHATIBLHOMY BOCIIPHATHIO MaTEMAaTHUECKUX OOBEKTOB, 3aa4, PEIICHUH, pacCy X IeHU.
Memanpeomemuole:
1) yMeHHe caMOCTOATENbHO TUIAHUPOBATh aJIbTEPHATUBHBIC ITYTH TIOCTHKEHUS L1eel, 0CO3HaHHO BBIOUpaTh Hanbosee 3(h(heKTUBHBIE CITOCOOBI PEeLIeHNUs
y4eOHBIX U MO3HABATEIbHBIX 3a/a4;



2) yMeHHe OCYIIECTBIATH KOHTPOJb IO PE3yabTaTy W MO CHOCOO0Yy ACWCTBUS HA YPOBHE NPOHM3BOJBHOIO BHHUMAHHS M BHOCHTH HEOOXOIUMBIE
KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OIIEHWBATh MPABHWIIBHOCTb WM OMIMOOYHOCTH BBINIOJIHEHHUS y4eOHOW 3anaud, €€ OObEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXKHOCTH €€ peleHus;

4) OCO3HAHHOE BIIAJICHUE JIOTUMECKUMHU JEHCTBUSMHU ONpEACTCHHUS MOHATHHA, 00O0OIIEHHS, YCTAHOBJICHUS AHAIOTUH, KJIAacCH(UKAUU HA OCHOBE
CaMOCTOSITENILHOTO BIOOpa OCHOBAHUH M KPUTEPHEB, YCTAHOBJICHHS PO/I0O-BUAOBBIX CBS3€Eil;

5) yMeHHE yCTaHaBIMBATh IIPUUMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE PACCYXACHUE, YMO3AKIIIOUEeHUE (MHIYKTUBHOE, JEAYKTUBHOE U I10
aHAJIOTUU) U BBIBOJIBL;

6) yMeHue co37aBaTh, IPUMEHATH 1 TPE0Opa30BbIBATh 3HAKOBO- CUMBOJIMYECKHE CPECTBA, MOJIETH U CXEMBI JIJISl pEIICHUs YYEOHbBIX U MO3HABATEIbHBIX
3ajauy;

7) yMeHHE OpraHU30BbIBATh YU€OHOE COTPYAHUUYECTBO M COBMECTHYIO JESATEILHOCTD C YUUTENIEM U CBEPCTHUKAMU: OMPENENTh 1IeNIU, paclpeeicHue
(GYHKIUH ¥ poJiel y9aCTHUKOB, B3aMMOJICHCTBHE M OOIIHE CIIOCOOBI paboThl; yMEHHE paboTaTh B TPYIINIE: HAXOIUThH OOIIee PENICHHE W pa3pelaTh
KOH(DIMKTHI HA OCHOBE COTJIACOBAHUS O3 U yu€Ta HHTEPECOB; CIyLIATh MapTHEPA; POpMYIHPOBAThH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
8) chopMHUPOBAaHHOCTh y4eOHOW W OOIICTIOIB30BATEIHLCKONH KOMIIETCHTHOCTH B OOJIACTH HWCIOJL30BaHUS WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
texnosoruit (MKT-koMIIeTeHTHOCTH);

9) nepBOHaYaIBHBIE MPEACTABICHUS 00 UESIX M O METOJ]aX MAaTEeMaTHKHU KaK 00 YHHBEPCATbHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOICITUPOBAHHS
SIBIIGHUH U MPOIIECCOB;

10) ymeHue BUAETh MaTEMaTHUECKYIO 33J]a4y B KOHTEKCTE MPOOJIEMHON CUTYalluU B APYTUX JTUCLHUILUIMHAX, B OKPYXKAIOIIEH KU3HU;

11) ymMeHne HaXOUTh B PA3IUYHBIX HCTOUHUKAX HHPOPMALIMIO, HEOOXOJUMYIO JUIsl peIlIeHUs] MaTeMaTHYEeCKUX MPoOJIeM, U IPECTaBIIATh €€ B
MOHATHON (hopMe; TPUHUMATh PELICHUE B YCIOBUSAX HETIOIHON M U30BITOYHON, TOUHOW U BEPOSATHOCTHON MH(OpMAIINH;

12) yMeHue MOHUMAaTh ¥ UCHOJIb30BATh MAaTEMaTHUECKUE CPEICTBA HATIAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) U UIUTIOCTPALUH,
MHTEpIpEeTaluU, apryMEHTalluu;

13) ymMeHue BBIABUraTh TUIOTE3bI IPU PELICHNH YUeOHBIX 3a/a4 U IOHUMAaTh HEOOXOJUMOCTb UX ITPOBEPKH;

14) ymeHue npuMeHsTh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PacCy I€HUN, BUAETh pa3iIMuHble CTPATErUH PEIICHUs 3a/1a4;

15) moHMMaHue CyITHOCTH aIrOPUTMHUYECKUX MPEANUCAHUN U yMEHHE JefiCTBOBaTh B COOTBETCTBUU C MPEIOKEHHBIM allTOPUTMOM;

16) ymeHue caMoCTOATEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/AaBaTh aJIrOPUTMBI JUIs pEIeHUs yUeOHBIX MaTeMAaTUYECKUX MPoOIeM;

17) ymMeHune mIaHupoBaTh U OCYIIECTBIIATh ACATEIbHOCTD, HAPABJIEHHYIO Ha PEIIEHUE 3a/1a4 UCCIIEA0BATENLCKOTO XapaKkTepa.

npeomemuuwie:

1) ymenue paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, U3BIICUEHNE HEOOX0AUMOM HH(pOpMAIIUK), TOYHO U TPAMOTHO BBIpaXaTh CBOU
MBICITU B YCTHOM U MUCbMEHHOW peuu, MPUMEHSs MaTEMaTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIE SI3bIKH MAaTEMaTUKU
(coBecHBIN, CHMBOJIMYECKUH, Tpaduyeckuii), 000CHOBBIBATH CYX/IEHUS, IPOBOINUTH KIACCH(PHUKAIINIO, JOKA3bIBATh MATEMAaTHUYECKUE YTBEPKICHUS;



2) BJIaJCHHUC 0a30BBIM HOHATHHHBIM arnrapaTom: UMETb NPCACTABIICHUC O YHUCJIC, BJIAACHUC CUMBOJIbHBIM SI3bIKOM a.Hl"66pBI, 3HAHUC 3JICMCHTAPHBIX
(bYHKI_[I/IOHaJ'IBHBIX SaBHCHMOCTeﬁ, (I)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ 0 CTaTUCTHYCCKUX 3aKOHOMEPHOCTAX B P€AJIbHOM MHUPE U O pPa3IMYHBIX crnocobax
HUX U3Yy4YCHH, 00 0COOEHHOCTSIX BBIBOZOB U IMPOTHO30B, HOCAIIHUX BGPOSITHOCTHBII;'I XapaKkTep,

3) yMeHue BBINOJIHATH alredpanyeckrue Ipeodpa3zoBaHus PallMOHAIBHBIX BBIPAXKEHHUM, IPUMEHITh UX IJISl pelICHHUs Y4eOHBIX

3aJa4 1 3aJa4, BOSHHKAOIMUX B CMCKHBIX y‘-Ie6HbIX npeaMeTax;
4) YMCHUE IIOJIb30BATHECA MaTEMATUUCCKUMU (I)OpMy.]'IaMI/I 1 CaMOCTOATCIBHO COCTABJIATH (bOpMYJ'IBI 3aBHCHUMOCTEH MECXKAY BCIMYMHAMU Ha OCHOBC

0000IIIEHUS YACTHBIX CITy4aeB U IKCIIEPUMEHTA;

MaTeMaTHYCCKUX

5) YMCHHUE pe€lIaTh JIMHEWHBIE 1 KBaApaTHBIC YPaBHCHUA U HCPABCHCTBA, 4 TAKXKE IIPUBOJHUMBIC K HUM YPaBHCHUA, HCPABCHCTBA, CUCTEMbI; IIPUMCHSTH
Fpa(l)I/I‘{eCKI/Ie MMPEACTABICHUA OJId PECIICHNA U UCCIICIOBAHUA ypaBHeHHfI, HEPABCHCTB, CUCTEM, IIPUMCEHATH IIOJTYYCHHBIC YMCHUS IJIA PCIICHUA 3a1a4

N3 MaTCMaTUuKH, CMCXKHBIX IPEIMETOB, IPAKTUKHA

6) oBnazieHre cUCTEMON (PYHKIIMOHAIBHBIX MOHITUH, ()YHKIIHOHATILHBIM SI3bIKOM M CUMBOJIMKOM, YMEHHE CTPOUTH Tpaduku (PYHKIIHA, OIMCHIBATH UX
CBOWCTBA, UCTIOJIL30BaTh ()YHKITMOHATHHO-TpauuecKre MpeCTaBICHUS IJIs OTIMCAHHS U aHAJIM3a MAaTEMATHYECKHUX 33719 U PeabHBIX 3aBUCUMOCTEH;
7) oBlazieHre OCHOBHBIMU CIIOCOOAMU MPE/ICTABICHUS U aHAIM3a CTATUCTHYECKUX JAHHBIX; YMEHHE PelliaTh 33a7]a4i Ha HAX0XICHUE YacTOThI U

BEPOATHOCTH CIIy4YailHBbIX COOBITUM;

8) YMCHHUC IPUMCHATD U3YUCHHBIC ITOHATHSA, PE3YJIbTAThl U METOABI IIPU PCIICHUHU 3aav U3 PA3JIMYHBIX pa3JC]IOB KypcCa, B TOM YUCJIC 3aa4, HC
CBOAAIUXCA K HCMOCPECACTBCHHOMY IIPUMCEHCHUTIO U3BCCTHLIX aJITOPUTMOB.

Conep:xkanue Kypca «Ajareopa-7»

Copepxanue Kypca

Bcero yacos

XapaKTepI/ICTI/IKa BUOO0B ACATCIBHOCTHU

[Tnanupyemblie pe3yiabTaThl
o0yJeHus

MaremaTuyecknii si3bik. MaTemaTuyeckas
Moje/Ib

Yucrnossle U anredpandeckre BoIpakeHus. Yto
TaKO€ MaTEeMAaTU4ECKUH S3bIK U MaTeMaTH4eCKas
Mozelb. JInHelHOe ypaBHEHHE C OAHOU
IepeMEHHON. JINHeHOe ypaBHEHHUE C OJJHOMN
[IEPEMEHHOMN KaK MaTeMaTU4eCKas MOJECIIb
peanbHOM cutyanuu. KoopauHartHas npsmasi.
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ITocTaHoBKa LieaM M 3a/1a4 HAa KaKI0M
ypoke. [InanupoBanue yueOHOM
JESATEIBHOCTH Ha YPOKE U JIoMa.
ITonBeneHue urora Ha ypoke: 4To
HOBOT'O y3HQJIU, YEMY HAY4YHJIUCH.
CaMOKOHTpOJIb.

Boruncnenmne 3HaueHNN YUCIOBBIX
BBIPa)XCHUH, IPUMEHEHUE CBOMCTB U
MIPaBUI ApUPMETUUECKUX JICHCTBUH,
BBIOOD pallMOHAJIBHBIX CIIOCOOOB
BBIYUCIICHUM.

CocTaBiATh YUCIOBBIE U OYKBEHHBIE
BBIPAKEHMSI, 3aITUCHIBATh
MaTeMaTUYeCKHe CBOMCTBA, MPAaBUIIA,
dbopMyIIbl HA MaTEMAaTUYECKOM
SI3bIKE; OCYILIECTBIIATh YNCIOBBIE
MOJICTAHOBKH B ajreOpanveckue
BBIpaXeHHs v (popMymbl U
BBITIOJTHSITH COOTBETCTBYIOIIINE
BBIYHCIICHHUS; BBIPAXKaTh U3
dbopMyIIBI OHY TIEPEMEHHYIO Yepe3
JIpYTHE; HAXOIUTh 00J1aCTh
JIOTTYCTUMBIX 3HaYEHUN TIEPEMEHHBIX




Urenue BbIpakeHUH, popMyI, MpaBui,
3alMCaHHbIX HA MaTEMaTUYECKOM
SI3BIKE, IIEPEBO/I CIIOBECHBIX
(hopMyIIHPOBOK Ha MaTeMaTHUYECKUN
s13bIK. Vcrionb30oBaHNE CUMBOJIMKH JUIS
3alMCU MaTEMaTUYECKUX
YTBEPKICHUM.

Paboma 6 nape u epynne. Yuacmue 6
0enosoul uepe.

Ornucanue peanbHbIX CUTYaLMH C
HOMOIIbI0 MAaTEMATUYECKUX MOJEIIEH.
[InanupoBaHue xo1a peleHus 3a1a4 ¢
UCIIOJIb30BaHUEM TPEX ITAIIOB
MaTEMaTUYeCKOro MOJAEIUPOBAHMSL.
[IporHo3upoBanue pe3ynbrara
pEILIeHUs, OLIEHKA PEAIbHOCTH
HOJIy4YEHHOTO OTBETA.

[IpuMeHeHue anropuT™Ma Npu peleHuu
JIMHEHHOTO yPaBHEHMUS.

N3006pakeHune yrcen U YMCIOBBIX
IIPOMEKYTKOB HA YUCIOBOW MPSAMOM.
Urenue yueOHUKA, U3BJICUCHHE
nH(}OpMaLIUK B COOTBETCTBUU C TEMOM
YPOKa ¥ 3aJaHUEM YUUTEISL.
BeinonHenue ynpaxxHeHu# 1o
MpaBuily, 00pasily U aJrOpuTMy.
ITonBenenune uroros. CamoolneHka
3HaHUM.

B BhIpaxeHNH. Pacro3HaBats u
peliaTh JMHEHHbIE YpaBHEHUS U
yYpaBHEHUS, CBOJISAIIUECS K HUM;
pelIaTh TEKCTOBBIC 3aJa4H
anreOpandecKuM METOIOM:
OIMCHIBATh PealbHYIO CUTYALIUIO B
BHJIE MAaTEMATUYECKON MOJEIH —
JMHEHHOro ypaBHEHUS, pelIaTh
MOJIy4YeHHOE YpaBHEHUE U
UHTEPIPETHUPOBATH PE3YNbTaT.
N3o0paxaTh ynciia U YUCIOBHIC
MPOMEKYTKH Ha KOOPAMHATHOMN
IIPSIMOM, ONIPENEIIATh
MPUHA]JICKHOCTh TOUKH JAHHOMY
YHCIIOBOMY TIPOMEXKYTKY.

CrtaBuTh 11eNH, IJIAHUPOBATH CBOIO
NESITeNIbHOCTD, OCYIIECTBIISATh
CaMOKOHTPOJIb U CAMOOIICHKY.
Haxoaute nadopmaruio B yueOHIKE
10 3aJaHHOM TeMe. Bectm muanor,
CJIyIIaTh, ApT'yMEHTHPOBAHO
BBICKA3bIBAaTh CBOM CYKIICHHS.
B3aumoneiicTBoBaTh ¢ TOBapHUIIaMU
o KJjaccy, paboTaTe B rmape u

rpymme.

JInneiiHas QpyHKUIUs

Koopaunathas ninockocts. JInHeitHOe ypaBHEHUE
C IByMs iepeMeHHbIMU. JInHelHas QyHKIus.
B3aumMHoe pacrnonoxxeHue rpapuKoB TMHEHHBIX

GbyHKIHH.
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ITocTaHoBKa LM ¥ 3a1a4 HA KAKIOM
ypoke. [TnanupoBanue yuebHoit
JESTEIIBHOCTH Ha YPOKE U I0Ma.
ITogBenenue urora Ha ypoke: 4To

Ctpouth Ha KOOPAUHATHOM
IUIOCKOCTH TOYKH U (PUTYpHI IO
3aJJaHHBIM KOOpAMHATaM, QUTYPHI,
CUMMETPUYHBIE TAHHBIM
OTHOCHTEJIFHO KOOPAMHATHBIX OCeH




HOBOTO Y3HaJIM, YEMY HayUUIIUCh.
CaMOKOHTpPOJIb.

ITocTpoeHue TOYEK U TEOMETPUUECKUX
¢buryp B KOOpAMHATHON MIOCKOCTH.
[Toctpoenue npsimoit, 3aTaHHOMN
JUHEHHBIM YpaBHEHHEM C ABYMSI
IIEPEMEHHBIMH.

MoaenupoBaHue peaibHOM CUTYyaIuu ¢
IIOMOLBIO JTMHEWHOTO YpaBHEHUS C
IBYMsI IepeMeHHbIMU. VccnenoBanue
rpagu4YecKoil MOJIETTH C TOYKH 3PCHUS
pearbHOCTH pe3yJbTaTa.

[IpoBenenue aHamorum Mexy
JMHEHHBIM YpaBHEHHEM C ABYMSI
NIepEMEHHBIMU U JIMHEHHOU (DyHKITHEH.
PaGora B mape u B rpymre.
[Toctpoenwne rpaduka TUHEHHON
(yHKIIUH, B TOM YKCJIEe Ha 3aJaHHOM
npoMexytke. UreHue rpaduxa,
HaXO0’KJIeHHEe HauOOJIbILEro 1
HauMEHBIIET0 3HAaU€HUN (PYHKIIUH.
Amnanu3s noseeHus rpaduka JMHEHHOM
(YHKIIUHM B 3aBUCUMOCTHU OT 3HAUEHUI
k03¢ durreHToB K 1 M Ha 0CHOBE
HaOr0IeHus U cpaBHeHus. PaboTa B
rpymrme.

HccnenoBanue B3auMHOTO
pacnosoxxeHus rpaduKoOB JIMHEHHBIX
¢ynkuuit. Pabora B rpymme.
CamocrosTenbHOE U3yUYECHHE
MaTepuana yueOHHKa, U3BJICUCHUE
yueOHOI nH(pOpMallii, OCMBICIIEHUE €€
U IPUMEHEHUE B yUeOHOMI

Y Hayaja KOOpJMHAT, a TaKXKe
OIIpEACIIATh KOOPAUHATHI TOYEK,
JIAHHBIX Ha KOOPAWHATHON
iockocT. IlepBoHavanbHbIE
YMEHHSI 3allChIBaTh ypaBHEHUS
IPSIMBIX, TapaJIIEIbHBIX
KOOpAUHATHBIM ocsiM. [loHnManue,
YTO TAKOE JIMHEHHOE yPaBHEHUE C
JIByMsI IEPEMEHHBIMU. Y 3HABaTh
YKa3aHHbIE YPABHEHHUs, BEIPAXKaTh B
HUX OJIHY IIEPEMEHHYIO Yepe3
JIPYTYIO, ONIPEAEIATS, SIBISAETCA I
napa 4uces peuieHUEeM YPaBHEHHUS C
JIByMsl iepeMeHHbIMU. CTpOUTh
IpSIMYI0, KOTOpasi sIBJISIETCS
rpaduKOM JaHHOT'O JIMHEHHOTO
YPaBHEHUS C ABYMS [IEPEMEHHBIMHU.
[lonnmanue, 4TO TaKO€E JTMHEWHAS
(GYHKIIMS, YTO TaKOEe He3aBUCHMast
NIEPEMEHHAs — apryMEHT, 3aBUCUMast
nepeMeHHas — pyHKIHMSL.
Pacnio3naBate crioco0sbl 3a1aHus
GyHKIIMM QopMysol U rpaduyecky,
COCTaBJIATh TAOIUIIbI 3HAYCHUH
¢yskuu. CTpOUTh U YUTATh
rpaduku TuHeRHONW QyHKIUY,
HaXOJUTh 110 rpauKy 3HaUEHHE
OJIHOM IIEPEMEHHOM MO 3HAYECHUIO
JPYTOH, OIIPENENsITh HAUMEHbLIEE U
HauOoJbIIee 3HAYCHUS] PYHKIINH,
pemaTs rpaduyecku JTMHEHHbIE
ypaBHEHHUS U HEPABEHCTBA.
IToka3pIBaTh CXEMaTUYECKH




NesITeIbHOCTH. BhInonHeHue
yIpaXHEHH 110 aHAJIOTUH, AJITOPUTMY,
o0pa3iy. CaMOKOHTPOJIb PEUICHHUS.
Yuacmue 6 munu npoexmuoti
Odesmenvrocmu «Jlunelnas gyukyus
KaK MOOelb ONUCAHUS PealbHbIX
cumyayuiy.

[Touck, o6HapyxeHHEe U YCTpaHEHUE
OLIMOOK MPH MOCTPOCHUH I'pahuKOB
JUHEHHOTO ypaBHEHUS C IBYMs
NIEpEMEHHBIMH U JINHEHHOH (pyHKITHH.
[ToaBenenue UTOrOB: YTO HOBOTO
y3HaIM, 4eMy Haydminch. CaMooIeHKa
3HaHUMU.

II0JIOKEHUE HA KOOPIAUHATHON
MJI0CKOCTH rpaduKOB PYHKIUH y =
kx + b,y = kx B 3aBHCHMOCTH OT
3HayeHui ko3ddurmentos K u b.

CraBuUTb LIeNH, TNITAHUPOBATH CBOIO
NESITeNIbHOCTD, OCYIIECTBIIATh
CaMOKOHTPOJIb U CAMOOLICHKY.
YUuraTh MaTEMaTUYECKUN TEKCT U
HAXOJIUTh UH(OPMAIIHIO B yUeOHUKE
1o 3a1anHoi TeMe. Ha narmsgHo-
WHTYUTUBHOM YPOBHE ITPOBOHTH
HaOII0/IeHUE, UCCIIeI0BaHUE, aHATTN3,
JenaTh BEIBOJIBI. OCYIIEeCTBIAT
MPOEKTHYIO I€ATEIbHOCTh: CTABUTh
1eJb, COOMpaTh U MPEJICTABISTH
nHpopmaIuto.

Bectu nuanor, ymeHue cirymars,
apryMEeHTHPOBAHO BBICKA3bIBATh
CBOH CYXJICHUSI.
B3aumoneiicTBoBaTh ¢ TOBapHUIIaMU
10 KJIACCY B JIEJIOBOM CUTYaIHH.

Cucrembl IBYX JIMHCHHBIX YPAaBHEHHUI ¢ AByMS
NnepeMeHHbIMHU

OCHOBHBIE MIOHATHUSA O CUCTEMAX JBYX JIMHEWHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU. MeTOo b1
pELICHUs CUCTEM ABYX JTUHEHHBIX YPaBHECHUH C
IBYMsI IEPEMEHHBIMU: TpadUUeCcKui,
MOJICTAHOBKHU U aIredpanyecKoro CI0KeHUs.
Cucremsl JByX JTUHEHHBIX YPABHEHUI KaK
MaTE€MaTUYECKUE MOJIEIHN PEaIbHBIX CUTYalUH.
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[TocTanoBKa 11eNM 1 3a/1a4 Ha KaXI0M
ypoke. [InmanupoBanue yueOHOM
JeATEIbHOCTH Ha YPOKE U I0Ma.
ITonBeneHue nrora Ha ypoke: 4To
HOBOTO y3HaJIM, YEMY HAyUYUJIUCh.
CaMOKOHTpOJTb.

N3yueHue HOBOW MaTeMaTUYECKON
MOJICJIA — CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU.
[IpoBenenue aHamoruu MexIy
B3aMMHBIM PACHOJI0KEHUEM JIBYX
MIPSIMBIX HA KOOPAMHATHOM TJIOCKOCTH

IToHnMaTh, YTO TaKOE CHUCTEMA IBYX
JIMHENHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU. Y 3HABaTh
YKa3aHHBIE CUCTEMBI, ONIPEEIATH,
SIBJISICTCS JIM I1apa YUCEIl PEIICHUEM
CHUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHUN
C ABYMs IepeMeHHbIMU. Pemars
CUCTEMBI JIBYX JINHEVNHBIX YPaBHEHUI
C ABYMs [IEPEMEHHBIMU
rpauIeCcKUM METOIOM,
UCIIOJIb30BaTh (PYHKIIMOHAIBHO-
rpaduyeckre NpeacTaBIeHUs IS




1 TpadUIeCKUM METOAOM PEIICHUS
CHUCTEM JIBYX JINHEHHBIX YPaBHEHUH C
nByMs iepeMeHHbIMU. CocTaBlieHUE
QITOPUTMA PEICHUS CUCTEM
rpadu4ecKuM METO/IOM.
HccnenoBanue cucrtem ypaBHEHHI Ha
MIPEAMET YUCIIA PEIIEHUN C TOMOILBIO
(b yHKIIMOHATBHO-Tpa)UIECKUX
IIpEACTABICHUM.

[Touck pemienus B mpoOaeMHON
CUTYAIlUH B CIIy4assXx HETOYHOCTH H
HEJ0CTAaTOYHOCTH IPUMEHEHUS
rpagu4yecKoro MeTo1a peuieHus
cucTeM (TOUYKa MepeceyeHus: HeTOYHa
WY CIIMIIKOM yzaaiena). Pabora B
rpymme.

CocraBiieHre aIropuTMa perieHus
CUCTEM METOJIOM IMOCTAaHOBKHU U
anredpandeckoro cioxenus. Padora B
nape.

BrImosHeHUE CAaMOKOHTPOJIS TIPU
pemienuu cucreM. [louck,
0OHapyXEeHHE U YCTpaHEHUE OIINOOK
IIPU PEIICHUN CUCTEM.

Onucanuie pealbHbIX CUTYAIUH C
TTOMOIIBIO CUCTEM JIBYX JTHHEHHBIX
yYpaBHEHUH C IBYMS IEpEMEHHBIMH.
Pemenue 3agau B Tpu 3Tana
MaTEeMaTHYeCKOTr0 MOJICITHPOBAHUSI.
Yuacmue 6 munu npoexmmuou
desmenvHocmu «Moodenuposanue
PeanbHblX CUmyayuti ¢ NOMOUbIO
cucmem JTUHEHbIX YDAGHEHULL.

MCCIIEJOBAHMSI CUCTEM ypaBHEHUH Ha
npeaMeT yucia penieHui. Pemarp
CUCTEMBI JIBYX JIMHEVHBIX YPAaBHEHUI
C IByMs IEPEMEHHBIMH METO/I0M
MIOJICTAHOBKH ¥ alIre0pandecKoro
cioxeHnus. Pemarb TeKCTOBbIE
3a/1a4¥ anreOpandecKuM METOIOM,
COCTaBJISISl MATEMATUYECKYIO MOJIENb
3a/1a4M B BUJI€ CUCTEMBI ABYX
JIMHENUHBIX YPABHEHUH C ABYMS
NEPEMEHHBIMU, PEIIATh OJYyYEHHYIO
CUCTEMY U UHTEPIPETUPOBATH
pe3yJbTar.

CtaBuTh 11€1H, TTAHUPOBATH CBOIO
JeSITENIbHOCTD, OCYIIECTBIISATh
CaMOKOHTPOJIb U CAMOOLICHKY.
Oco3HaHHO YUTATh
MaTeMaTUYECKUN TEKCT, HAXOIUTh
uH(pOpMaIUIO B yUeOHHKE 110
3agaHHoM TeMme. Ha HarmsiaHo-
UHTYUTUBHOM YPOBHE ITPOBOAUTD
HaOJIr0/IeHuEe, UCCIIeIOBaHKe, aHATIH3,
Jienath BbIBOJIbI. Pemiath mo oOpasiy
U QJITOPUTMY, IPOBOJIUTH aHAJIOTHH.
Ocy1ecTBIATh MPOEKTHYIO
JeSITEIbHOCTD.

Bectu nuanor, cioymars,
apryMEHTHPOBAHO BBICKA3bIBATh
CBOM CyXJeHus. beicTpo
BKJIIOUAThCS B I€ATEIBHOCTh
B3aMMOJIEMCTBOBATh C TOBApHUILAMU
10 KJIACCY B JICJIOBOM CUTYAIIUH.




Otpickanne nHGOPMALIUY Ha 33TaHHYIO
TeMy B y4eOHUKE.

[ToxBeneHne UTOTOB: YTO HOBOTO
y3HaIM, YeMy Haydminch. CaMooIeHKa
3HAHU.

CreneHb ¢ HATYPaJIbHBIM MIOKA3aTEJIEM U ee
CBOMCTBA

[ToHsiTHE cTENeHn ¢ HATypaIbHBIM MTOKA3aTeIeM U
€€ CBOMCTBA. YMHOKECHHE U JICJICHHUE CTCIICHEH C
OJIMHAKOBBIM MokKa3areneM. CTerneHb ¢ HyJIEBbIM
IIOKAa3aTelIeM.
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[TocranoBka LeIM U 3a/1a4 Ha KaXKI0M
ypoke. [lnanupoBanue yaeOHOU
NeSITeIbHOCTH Ha YPOKE U JIoMa.
[TonBeneHue nrora Ha ypoke: 4To
HOBOT'O Y3HAJIU, YeMY HAY4HIIUCh.
CaMOKOHTpOJIb.

UreHue U 3aIUCh CTETIEHU BBIPAKECHHUS,
CBOWCTB CTEIIEHU HA MAaTEMaTUIECKOM
SI3BIKE.

CocrapneHue TaOIHIIbI CTETICHEH.
N3ydenue 1o yueOHUKY ATAroB
TEOPETUYECKOTO HCCIICIOBAHNUS.
CaMocTosTenbHOe TPOBECHHE
WCCIICIOBAHMS.

Jloka3aTenbCcTBO CBOWCTB CTETICHH.
KoHcTpynpoBanue npeoxeHui ¢
MOMOIIIBIO CBSI30K «ECIH..., TO...».
Pabota B mape.

[Ipumenenue onpeeneHus U CBOMCTB
CTCTICHH TIPH PEIICHUH TIPOCTSHIINX
ypaBHEHUM, MOJICTTUPOBAHHIE PEATbHBIX
CUTYaITUH, PUBOISIINX K
MPOCTEHIIIEMY CTETIEHHOMY
ypaBHEHHIO. MuHu npoexm.
Ocy1ecTBieHre CAMOKOHTPOJIS
pEIICHHUS, TIONCK B YCTPaHESHUE
OIINOOK.

3HaTh ONpEEIICHUs CTEIICHH C
HATypaJbHBIM MTOKA3aTelIeM U e
CBOICTB, yMEHHE BHIYHUCIIATH
CTENeHb Yuciia. 3HaTh TaOJIUYHBIC
3Ha4YeHH cTeneHel 2, 3, 5, 10.
[TonsTHE cTEnenu ¢ HyJIeBbIM
nokazareneM. [IpuMeHsTh cBOMCTBa
CTENEHHU JUIsl IPpeoOpa3oBaHUs
BBIPAXCHHUI U BHIYUCIICHHIA.
KonctpynpoBars MaremaTuieckue
MPEJIOKEHHS C TOMOIIBIO CBA30K
«EClIIH. .., TO...», BOCIPOU3BOJIUTH
HECJIOKHBIE I0Ka3aTeIbCTBA
M3YYEHHBIX TEOPEM O CBOMCTBAX
CTENEHU C HAaTypalbHbIM
nokasaresneM. Pemates npocreimme
YpaBHEHUS, UCIIOJIb3YsI ONPECIICHHUE
CTENEHU C HEOTPULIATETBHBIM IIEJIBIM
MOKa3aTeJIEeM.

CrtaBuTh 11€11H, TUIAHUPOBAThH CBOIO
JeATEIbHOCTh, MPOrHO3UPOBATH
pe3yabTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOILICHKY.
YuTtath MaTEMAaTHYECKUM TEKCT U
HaXOJUTh UH(POPMAIIHIO B yUeOHUKE
1o 3amanHoi treme. Ha Harimsnno-
MHTYUTUBHOM YPOBHE IIPOBOJUTH
Ha0JII0/IeHUe, HCCeJ0BaHNe, aHAIIU3,




HOI[BGI[CHI/IC HUTOI'OB: YTO HOBOI'O
y3HAIIM, 4YeMy Haydyuiuch. CaMOOLIeHKa
3HAHUWI.

Jenathb BbIBOIbL. [IpoBOAUTS
JIOKa3aTeJIbCTBO YTBEP)KICHUS.
BbInonHATE AEUCTBUSA 110 IPABUILY U
o0pasuy. OcylecTBIsATh MUHU
IIPOEKTHYIO 1€ATEIbHOCTb.

Bectu nuanor, ciaymars,
apryMEHTHPOBAHO BBICKAa3bIBaTh
CBOM CYXKJICHUS.
B3anMonencTBoBath ¢ TOBapUILlAMU
10 KJIACCY B JICJIOBOM CUTYyallUH,
paboTaTh B ape U rpynie.

OnHouiieHbl. ApuMeTHYeCKHe ONepPaluu Hajl
O/THOYJIEHAMH

[Tonstue ognownena. CTaHaapTHBINA BUJ
onHowieHa. ClI0KEeHUE U BEIUUTAHHE
OJTHOYJICHOB. Y MHOXKEHUE OJHOYJICHOB.
Bo3Benenue olHOWIEHOB B HATYPAIbHYIO
cTeneHb. Jlenenue oJHOUIeHa HA OJJHOUJICH.
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IToctaHOBKa LiesK U 3a/1a4 Ha Ka)KJOM
ypoke. [InanupoBanue yueOHOM
NEeSITeIbHOCTH HA YPOKE M IOMa.
ITonBeneHue nrora Ha ypoke: 4To
HOBOT'O Y3HAQJIU, YeMY Hay4UMJIUCh.
CaMOKOHTpOJIb.

CamocrosTenbHOE YTeHHE YUeOHHKa C
L[eJIbI0 TIOHCKA HH(OpMAaLIUY Ha
3aJJaHHYIO TEMY.

BrimonHenue anredpandeckux
npeoOpa3oBaHuil ¢ OJTHOWIEHAMH,
MOIIAroBBI KOHTPOJIb MPAaBUIBHOCTH
BBITTOJIHEHHSI aJITOPUTMA
npeodpaszoBanus. Pabora B mape.
CpaBHeHue 1ByX Apo0eil o BUIy |
BBISIBIIEHUE, KOTOPAst U3 HUX SBIISIETCS
OJTHOUWJIEHOM, a KOTOpast HeT,
000CHOBaHME BBIBOIA.

CocraBieHue anroputMa npuBeIeHUs
OJTHOWJIEHA K CTAaH/JIapPTHOMY BHILY,
CJIO’KEHUs OHOUIeHOB. PaboTa B mape.

[loHnMate, 4TO TaKOE OJHOUJIEH.
3anuchIBaTh OJJHOUYIEHBI B
CTaHJapTHOM BHJI€, IIPUBOJIUTH
OJIHOYJIEHBI K CTAaHAAPTHOMY BUY.
BbINonAHATE Cl10KEHNE U BBIYUTAHUE
10JI0OHBIX OJIHOYJICHOB, YMHOXECHHE
OJIHOWIEHOB, BO3BEJCHUE OJJTHOUICHA
B CTENEHb, JICJICHNE OJTHOUIECHA Ha
OJIHOYJIEH B KOPPEKTHBIX CIIydasX.
CtaBuTh 11eJH, IJITAHUPOBATH CBOIO
JEATEIBHOCTb, POTHO3UPOBATh
pe3yNbTarT, OCYIECTBIATh
CaMOKOHTPOJIb U CAMOOLIEHKY.
Yurarh MaTEMATHYECKHUIN TEKCT U
HaXOJUTh UH(OPMAIIHIO B yUeOHUKE
1o 3agaHHoi Teme. [IpoBoauTh
HaOJr0/1IeHue, CPaBHUBATD,
aHAJIM3UPOBATh CUTYAIUIO, 1€IaTh
BBIBO/IBI. PaboTaTh 1o npaBuity u
o6pasiry. OCymecTBISITh MUHU
IIPOEKTHYIO IE€ATEIbHOCTb.




Brinonnenue aelcTBUM C
OJTHOWJICHAMH.

Ornucanue peanbHbIX CUTYAIHH C
MOMOIIBIO MOJieTH (YpaBHEHHUS) C
nmogoOHBIMU OJHOYJICHaMHU. PemnieHue
3a7a4 B TPU dTana MaTeMaTUYECKOro
MoJenupoBanus. Munu npoekm.
HaGmronenue u BbIBOI, B KAKOM CiTydae
OJIUH OJTHOYJIEH MOKHO Pa3CIUTh HA
JPYroi OJHOYJIEH U KaK 3TO CHEJATh.
Brmosnaenne 3aganuii, CBA3aHHBIX C
BBISIBJICHUEM HEKOPPEKTHBIX
BBICKA3bIBAHHI.

CaMOKOHTPOJIb BBITIOJIHEHHUS IEUCTBUIA
U Ipeo0pa3oBaHuil ¢ OTHOWICHAMH,
MOMCK U YCTpaHEHHE OMIHOOK.
IlonBeneHne HTOTOB: YTO HOBOTO
y3Haju, 4yeMy Hayduinuch. CamooleHKa
3HAHHI.

Bectu nuanor, cimymars,
apryMEHTHUPOBAHO BbICKA3bIBATh
CBOM CYXKJICHUS.
B3aumoaeiicTBOBaTh ¢ TOBapUILIAMHU
110 KJIacCy B JIEJIOBOM CUTYyallUH,
paboTtarh B mape u rpyIre.

MHoro4wieHbsl. Apu(pmMeTnyecKHne onepanuu
HA/l MHOTO4JIEHAMH

ITonstre MHOTOWIEHA. ClI0)KEHNE U BEIYUTaHUE
MHOT'OWIEHOB. Y MHOKEHHNE MHOTOWIEHA HA
OJHOWIEH. Y MHOXXEHUE MHOTOYJIEHA Ha
MHOro4eH. PopMyIIbl COKpPAILIEHHOTO

YMHOXCHUS. I[eﬂeHI/Ie MHOT'O4JICHA Ha OAHOYJICH.

16y

[TocTaHoBKa 11eIM U 3a/1a4 Ha KaXKIOM
ypoke. [InanupoBanue yueOHOM
JeATEIbHOCTH Ha YPOKE U I0Ma.
ITonBeneHue nrora Ha ypoke: 4To
HOBOTO y3HaJIM, YEMY HAyUYUJIUCh.
CaMOKOHTpOJTb.

N3Bneuenne nndopmanmu us3
yueOHHUKa, CBI3aHHOM C U3yYEHHEM
HOBOT'O Marepuana.

BrinosniHeHue nencTBui ¢
MHOTO4JIEHaMH 10 TipaBuiam. PaboTa B
nape.

Onucanne pealbHbIX CUTYAIUH C
TTOMOIIIHI0 MATEMATUYECKONW MOJICIIH,

[Tonnmars, 4TO TaKOE MHOTOUJIEH.
3anuchIBaTh MHOTOUJIEHBI B
CTaHIapTHOM BU/JIE, BBIIIOJIHATH
CJIOKEHHE U BbIUUTAHUE
MHOT'OYJIEHOB, YMHOXECHHE
MHOT'OYJIEHA Ha OJTHOYJIEH,
YMHOXXEHHE MHOTOYJIEHA Ha
MHorousieH. [IpumensTs npaBuio
YMHOXEHHUSI MHOTOWIEHOB AJIs1
BbIBE/IEHUS (DOPMYI Pa3HOCTH
KBaJIpaToB, KBaJpaTa ABy4ICHA U
CyMMBI (pa3HOCTH) KyOOB.
[TpumensTh Gopmysl
COKPAILIIEHHOTO YMHOXEHUS JJIsl




MPEICTaBIAIONICH cOO0H MHOTOUJICHEI.
Pemenwue 3anay B Tpu 3Tamna
MaTEeMaTHYECKOTO MOJICITHPOBAHUS.
Munu npoexm.

BriBog popmMyIt cokpaiieHHOro
yYMHOXeHHs. UTeHHe uX U 3aluch Ha
MaTeMaTH4eCKOM si3bike. [IpuMenenue
reOMEeTPUUECKON MOJIEINH,
WJUTIOCTPUPYIOIICH BBIBOI (hopMyIt
pa3HOCTU KBaJpaTOB U KBaJlpara
CYMMBI ¥ Pa3HOCTH.

Brinonnenue npeoOpa3oBanmii
MHOTOYICHOB, TIOMIATOBEII KOHTPOJIh
MPABUJIBHOCTH U TTOTHOTHI
BBITIOJTHEHMS anropuTtMa. [lowuck,
oOHapyKeHHE U yCTpaHeHHE
apu(PMETHUECKUX U aNreOpandecKux
OIINOOK.

[ToxBeneHre UTOTOB: YTO HOBOTO
y3HAIIU, YeMY Hay4YHIIUCh.
CaMoolieHKa 3HaHU.

npeoOpazoBaHus aNredpandecKux
BBIPAKEHUU. BBINOIHATE fenenue
MHOTOYJICHA Ha OJTHOYJICH, €CITH
TaKoe JIeJIeHHe KOPPEKTHO.
Hayuutcst cTaBuTh y4eOHBIC LIETH U
3a/1a4, JIAaHUPOBATH CBOIO
JESATEIIbHOCTD, POTHO3HPOBATH
pe3yINbTaT, OCYIIECTBIAThH
CaMOKOHTPOJIb M CAMOOIICHKY,
peoaoseBaTh TPYIHOCTH,
KOPPEKTUPOBATH CBOU 3HAHMUSI.
Yurtate MaTEMaTUYECKUN TEKCT U
HaXOJIUTh HH(OPMAIIHIO B yUeOHHKE
1o 3a/1aHHoi Teme. PaboTath 1o
aHaJIOruu, oOpasiy, aIrOpUTMYy,
dopmyne. CpaBHUBaATh, 0000IIATH,
JIeJIaTh BBIBOJIBI, TPOBOMTH
000CHOBaHHBII BBIBOA (pOpMYIL.
OCyIecTBISITh MUHH TTPOSKTHYIO
JESITEIbHOCTD.

Hayuurcs Bectn nuasnor, ciymarsb,
apryMEHTHPOBAHO BBICKA3bIBATh
CBOM CYKJICHUSI.
B3aumoneiicTBoBaTh ¢ TOBapUIIaAMU
0 KJIACCY B JIEJIOBOW CHUTYallHH,
paboTaTh B mape u rpynime.

Pa3ziio:xeHne MHOTOYJIEHOB HA MHOKHTEIH
[ToHsTHE O pa3IOKEHUH MHOTOYJICHA HA
MHO>XXHUTCIIN U €TI0 HeO6XO}II/IMOCTI/I. BI)IHGCGHI/IG
00111er0 MHOKHUTENA 3a cKoOKH. Cioco6
TPYNIUPOBKH. Pa3iokeHne MHOTOUIEHA Ha
MHOYHUTEJIH C TIOMOIIBI0 (JOPMYJT COKPAIIEHHOTO

YMHOXKCHHS U KOM6I/IHaHI/II/I PA3JIMYHBIX IPHUEMOB.
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IlocTaHOBKa LM U 3a1a4 HA KaXKIOM
ypoke. [TnanupoBanue yuebHoit
JESTEIIBHOCTH Ha YPOKE U I0Ma.
ITogBenenue urora Ha ypoke: 4To
HOBOT'O y3HaJIH, Y€MY Hay4HJIUCh.
CaMOKOHTpOJIb.

Hayuutcs Bugers crnoco6, KOTopbIM
JaHHBIA MHOTOUJIEH MOKHO
Pa3IoKUTh HA MHOXKUTEIH U
BBITNOJIHATH 3TO Pa3IOKEHUE.
[IpumensTs Gopmysbl
COKpAILEHHOTO YMHOXEHUS IS
pa310KeHUsI MHOTOYJICHA Ha




Coxkpariienue anredpandeckux ApooOei.
ToxnecTsa.

W3Bneuenune nupopmaiyu us3
yueOHHUKa 10 3a/1aHHOM TeMe.
Brinenenue cyiecTBeHHOTro, TIaBHOTO.
YreHue U 3a1Ch HA MATEMAaTHYECKOM
SI3bIKE TP BBITIOJIHEHUU PA3I0KEHUS
Ha MHOXHTEIH.

KommeHnTupoBanue pemeHui,
pazoOpaHHbIX B yueOHUKe. PaboTa B
nape.

Brinonnenue npeoOpa3zoBaHus B BUE
pa3yioKeHUs MHOTOWICHA Ha
MHO>KUTEJH 10 alITOPUTMY B 00pasiLy.
Pemenne ypaBHeHuUH, IOCTpOCHUE
rpaduKOB ypaBHEHUIA, BBITIOJTHEHHE
apuMeTHIeCcCKuX NEeHCTBUH,
CBSI3aHHBIX C PA3JI0KEHUEM Ha
MHOKHUTENIH, COKpAIICHUE APOOECH.
[TomaroBblit CAaMOKOHTPOJIb 32
BBITOJTHEHUEM YKa3aHHBIX JEHCTBUM.
[Touck u ycTpaneHue ourmooK.
Ilonsenenue uroros. CaMooOIleHKa
3HAHUM.

MHOXUTENH. [IpuMeHATh
pa3yioKEeHUE MHOTO4JIEHA Ha
MHOHUTENH JIJIs1 PEeIICHHUs
YpaBHEHUH, COKpAILCHUS
anredpandecKux Ipooei,
JI0Ka3aTesIbCTBa IETUMOCTH
3HAUYECHHS YUCIOBOTO BBIPAKEHUS HA
YHCII0, a TAKXKE KaK Croco0
palMOHATBHBIX BHIYMCICHUM.
[loHnMate, 4TO TakO€ TOXKAECTBO U
TOJIECTBEHHOE MPe0oOpa3oBaHNE
BBIPAKEHUM.

CraBuTh yueOHBIC 1I€TIU U 3aJ1a4H,
IJIAaHUPOBATh CBOO AESTEIBHOCTb,
MPOTHO3UPOBATH PE3YJIbTAT,
OCYLIECTBJISATH CAMOKOHTPOJIb U
CaMOOIICHKY, IPE0/10JIeBATh
TPYJIHOCTH, KOPPEKTUPOBATH CBOU
3HAHUSI.

YuraTth MaTEMAaTUYECKUN TEKCT U
HaXOAUTh HH(OPMALIHIO B yueOHUKE
1o 3a/1aHHoi TeMe. PaboTath mo
aHaJIOTuu, o0pasiy, alrOpUTMY,
dopmyne. CpaBHUBaATH, 0000IIAT,
JIeaTh BBIBOJIBI, POBOJAUTH
000CHOBaHHBIN BBIBOJ (POpMYIL.
Hayuutcs Bectu quanor, cinymars,
apryMEHTHPOBAHO BHICKA3bIBATH
CBOM CYXKJICHUS.
B3anmopeiicTBOBaTh ¢ TOBApUILIAMHU
O KJIaccy B JIEJIOBOM CUTYyalluH,
paboTtath B mape.




®ynknus y = x?2

®ynkuus y = x2 u ee rpaduk. I'paguyeckoe
peuienne ypaBHeHU. DyHKIIMOHATIbHAS
CHUMBOJIUKA.

6u

[TocTanoBKa 1ey 1 3a/1a4 Ha KaKJOM
ypoke. [InmanupoBanue yaeOHOM
JESITEIbBHOCTH Ha YPOKE U JIoMa.
[TonBenenue uTora Ha ypoke: 4Tto
HOBOT'O Y3HaJIM, YEMY HAyUUIIUCh.
CaMOKOHTpPOJIb.

UreHue yueOHMKA U U3BJICUECHUE
uH(bOpMaIKU 0 33JJaHHON TeMe.
Nzyuenune HOBBIX PyHKIMH Yy =
x%,y = —x?, rpaduueckux Mojeneit
3TUX (QYHKIUH, CBOWCTB.

[locTpoenwue u ureHune rpaduKoB, B
TOM YHUCJI€ KYCOUHBIX (QYHKITUH.
[IpoBenenue npocredmmx
HCCJIEIOBAHUN.

Yuacmue 6 npoexmmuou desmenvrocmu
«Onucanue peanbHblX CUmMyayuil ¢
NOMOWBIO KYCOUHBIX DYHKYULLY.
[Tpumenenue rpapuueckux Mojaenen
JUTSL pellieHUs YpaBHEHUH, HEPABEHCTB,
cucrteM HepaBeHCTB. [IpoBepka
HAWJIEHHBIX KOPHEH.

HccnenoBanue B3auMHOTO
pacnosoxxeHus rpadpuka KyCoOuHOM
(GYHKIIUY ¥ IPSMOM Y = & Ha MpeIMeT
yyclia O0IIMX TOYEK MPU Pa3IMuHbIX
3HAUEHUSIX d.

ITonBenenme nroros. CaMoOIleHKA
3HAHUM.

[Monumats QyHKIMU y = X2,y =
—x?, BBIYMCJIATH 3HAYEHHUS ITHX
(GyHKLUH, COCTABIATH TaOIHIIBI
3HaYeHUN (PYHKLUU, CTPOUTH
rpaduku GyHKIUN U OMUCHIBATH UX
CBOWCTBA Ha OCHOBE I'papuueCKUX
npezacrasienuid. ['papudecku
pelaTh ypaBHEHMsI, CUCTEMBI
YPaBHEHUU U IIPOCTEUIINE
HepaBeHcTBa. CTpouTh rpaduk
KYCOYHOH (DYHKITMH U TIPOBOAMTH HA
OCHOBE I'paU4eCcKUX
IIPEICTABICHUM POCTEHIINE
uccnenoBanusd. HaxonuTs 3HaueHue
(GyHKINHU, HCTIOTB3YS
(YHKLIHNOHATBHO-CUMBOJINYECKYIO
3aIMCh, OCYIIECTBIIATH TOJICTAHOBKY
OJTHOT'O BBIPa)KEHUS B IPYTOE.
Hcnonp3oBath QyHKIIMOHATIBHYIO
CHUMBOJIMKY JIJIS1 3aIMCH
Pa3HOO0Opa3HBIX (DAKTOB, CBA3ZAHHBIX
C paccMaTpUBaeMbIMU (DYHKIHSIMHU.
CTtpouTh peueBbie KOHCTPYKIIUH C
UCIIOJIb30BaHUEM (DYHKIIMOHAILHON
TEPMUHOJIOTHH.

CraBuTh yueOHbIE LIeNIU U 33/1a4H,
IUTAHUPOBATH CBOIO JIESATEILHOCTH,
IPOTHO3UPOBAThH PE3YNbTAT,
OCYIIECTBIISITH CAMOKOHTPOITb U
CaMOOLIEHKY, IIPE010JIEBATh
TPYAHOCTH, KOPPEKTUPOBATH CBOU
3HaHUS.




HUuraTth MaTEMAaTUYECKUN TEKCT U
HaxoJIUTh HH(OpPMAIHIO B YICOHUKE
10 3a7aHHOM Teme. PaboTath mo
aHaJIOTHH, 00pa3Ily, aITOPUTMY,
¢dopmyne. CpaBHHBaTh, 00001IATH,
JenaTh BEIBOJBL. [IpoBOANTH
rpaduyueckoe ucciaeI0BaHnue, YUTaTh
rpaduku. OCyIIECTBISITh MUHH
MPOEKTHYIO ICATEIHHOCTb.

Bectu nuanor, ymers cirymarh,
apryMEHTHPOBAHO BBICKA3bIBATh
CBOH CYXJICHUSI.
B3anMonencTBoBath ¢ TOBapUILIAMU
10 KJIacCy B JICJIOBOM CHTYaIlUH,
paboTaTh B ape U rpynie.

9JIeMEeHTBI ONMCATEIbHOM CTATHCTHKH
HaHHBIG " pﬂI[I)I JTAHHBIX. YHOpﬂIlO‘-IeHHI)IG pi[[[BI
JAHHBIX, TAOJIMIIBI pacpeneacHus. Yacrora
pe3yibTaTa, TabauIa pacupeereHus: 4acToT,
MPOLIEHTHBIE YaCTOTHI. [ pynnupoBKa JaHHBIX.
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[TocTtaHOBKa 11eJIM M 3a/1a4 HA KaXKJIOM
ypoke. [InanupoBanue yueOHOM
JeSITeJIbHOCTH HA YPOKE M JIOMa.
ITonBeneHue urora Ha ypoke: 4To
HOBOTO y3HAIIM, YeMY HaY4HIIHCh.
CaMOKOHTpOJIb.

COop, ananus, 0060011eHUE U
MPECTaBICHUE CTATUCTHYECKON
UHPOpPMALIUHU B BUJIE TaOIUI U
nuarpamm. Munu npoexm.

N3Biekarh nHGpOpMALIUIO U3 TAOJIHIT
U IHarpaMM, BBIITOTHSTh
BBIUMCIIEHHS 110 TAOJIMYHBIM
JTaHHBIM, OPTAaHU30BHIBATH
uH($OpPMAIIUIO B BUJIE TaOIHII U
JUarpamm, MPUBOJIUTH IPHUMEPHI
YHCIIOBBIX JAHHBIX, HAXOIUTE
CpenHee 3HaYeHHE, 00bEeM, MO,
pa3Max.

CTaBuTH IIEIb U 3aJ1a4H,
TUTAHUPOBATH JIESATENBHOCTD,
MIPOBOJIMTH CAMOAHAJIU3 U
CaMOKOHTPOJb JI€ITeILHOCTH.
ColGupath, aHAIU3UPOBATH,
0000111aTh 1 MPEICTABIATH
“H(pOpPMaIIHIO B BUJIE TAOIUIT U
Jarpamm.




KonTaktuposars co BceMu
Y4aCTHHKaMHU y4eOHOro mpoiiecca.

Hrorosoe noBropeHue

ITocTanoBKa Leny U 3a1a4 Ha IIPU
IIOBTOPEHUH MaTepuaa.

[InanupoBaHue yueOHOM IEATETbHOCTH
Ha ypoke u noma. [logsenenue nrora,
Koppekuust 3HaHui. CaMOKOHTPOJIb.

Conep:xxanne Kypca «Aareopa-8»

COI[Cp)KaHI/Ie Kypca

Bcero vacos

XapakTepucTuKa BUJOB

HJ'IaHI/IpyeMBIC PE3YyJIbTAaThI

JeSITEJIbBHOCTH 00y4YeHHS
IToBTOpeHue Kypca ajaredpsl 7 Kjiacca 24 AKTyanu3upoBaTh 3HAHUSA 32 KypC
asreOpsl 7 Kiacca
Auredpanyeckue apoou 21y [TocTanoBka menu u 3a1a4. [TonyunTs npeacraBieHue o

OcHOBHBIE TIOHATHS 00 aNreOpandecKux Ipoosx.
OcHOBHOE CBOMCTBO alredpanveckon Apoou.
Cno’xeHue ¥ BBIYMTAHNE, YMHOKEHUE U JIETICHUE
anreOpandyeckux ApoOeid, Bo3BeieHe
anredpandeckoi Jpodu B CTENEHb.
ITpeoOpa3oBaHue palMOHAIBHBIX BBIPAKEHUH.
[TepBbie npencTaBaeHUs O MPOCTEUIINX
paloHaIbHBIX YpaBHEHUAX. CTEneHs C
OTPHULATENIbHBIM LIEJIBIM TTOKA3aTEIIEM.

[TnanupoBanue yueOHOIM
JESATEIIBHOCTH Ha YPOKE U I0Ma.

CaMOKOHTPOJIb U KOPPEKLUS
3HAHUM.

Urenue yueOHUKA C LIETIbIO
OCBOCHHS HOBBIX 3HAHHUH,
u3BJeueHre nHpopMaluu B
COOTBETCTBUU C TEMOU YpOKa U
3a/IaHUEM YUYUTENS.
Beinonnenue ynpaxxHeHUH 1o

HaXOXJACHUHN JOITYCTUMBIX
COKpalICHUH aJIT! e6pa1/1qecm/1x

npoOei, mpUBEACHUH K
HauMEHBIIEMY O0IIeMy

HO)IBCI[CHI/IG HUTOT'a HA YPOKE: 9YTO
HOBOTI'O Y3HAJIM, YEMY HAYUUJINCE.

MpaBuily, 00pasily U aJrOpuTMy Npu

3HaueHuH anreOpanyeckoit 1poodu,

JTOMYCTUMBIX 3HAYECHHIX
asredpanveckoi Apodu U yMeThb UX
HaXOo/UTh. 3HaTh OCHOBHOE CBOICTBO
anredpandeckoi Apodu U NPUMEHATh
ero ams mpeobpazoBaHus Apobeit;
BBITIOJTHATH JICHCTBHSI C
anreOpandeckuMu ApoOsMH,
JOKa3bIBaTh TOKAecTBa. [loHMMaTh
CTEIeHb C LEJIBIM MToKa3aTeseM,
BBIUUCIISATH 3HAUYEHUS CTETNICHEH C
OTPHIIATEIIHBIM TIOKa3aTeNeM,
WITIOCTPUPOBATH IPUMEPAMU
CBOMCTBA CTETEHH C I[EIBIM
nokasaresneM. [loayunuTs nepBu4HbIe
MIPEICTAaBIICHUS O PAlMOHAIBHBIX
YpaBHEHHUSAX, METOJIaX UX PEIICHus,
0oTOOpe KOpHEH.




3HaAMEHATEII0, CIIOKEHUH,
BBIUNTAHUU, YMHOKEHUU U JICTICHUU
npo0Oeit, BO3BeJIeHUN APOOH B
CTeIeH, MpeoOpa3oBaHun
BBIPXXEHUH, COJEPKALIUX CTEIEHB C
OTpUIIATENIbHBIM ITOKa3aTeleM,
pelIeHUHU PAllMOHATIBHBIX
ypaBHeHu#. [Touck n ot6op KOpHEH
paLMOHAIBbHOTO YPaBHEHUS.
MonenupoBaHue peanbHbIX
CUTYalUi C MOMOILBIO
paloHaIbHBIX YPABHEHHIH.

Pabota B mape u rpymre.
[Tonsenenue uroros. CamoolieHKa
3HaHUM.

CraBuTh LIeNH, TNIAHUPOBATH CBOIO
NeSITeNIbHOCTD, OCYIIECTBIIATD
CaMOKOHTPOJIb U CAMOOLICHKY.
Haxonuth nHpopManuio B yueOHHUKE
110 3ajaHHOM Teme. Hayuurcs Bectu
JMAJIOT, CIyIIaTh, ApIYMEHTUPOBAHO
BBICKa3bIBaTh CBOM CY)KJICHHS.
PaGorats 1o mpasuity, anropuTmy,
10 aHAJIOTUU. AHAJIM3UPOBATh CBOU
JeHCTBUS, MPOTHO3UPOBATH U
OLICHUBATh Pe3yJIbTaT.
BsaumopeiicTBoBaTh ¢ TOBapUIIAMH
0 KJaccy, paboTath B mape u
rpymre.

®yuxuus y = v/x. CBoiicTBa KBaAPaTHOTo
KOPHSA

ParmonanbHele, MppalMoHaibHbIE YKCTIa,
MHOXECTBO )IefICTBHTCJIBHBIX YHUCEIl,
CTaHJapTHBIN BUJ yncia. KBaapaTHbIi KOpeHb U3
HEOTPHIATENLHOTO uncia. dyHKius y = vx.
CaoiicTBa KBagpaTHbIX KOopHe. [IpeoOpa3oBanue
BBIp)XEHUI, CoJIepKallluX KBaJIpaTHbIE KOPHHU.
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ITocraHoBKa Lienu U 3a/1a4.
[1nanupoBanue yueGHOM
JeSITeIbHOCTU Ha YPOKE U JIoMa.
[TonBeneHue urora Ha ypoke: 4To
HOBOTO Y3HAJIU, YeMY HayUMJIUCh.
CaMOKOHTpOJIb.

CamocrosTenbHOE U3ydYeHUe
MaTepHuaia yaeOHHKa, U3BIICUCHUE
yueOHOI nH(pOpMAIMKU O MHOXKECTBE
paMoHATBEHBIX U UPPAIMOHATIBHBIX
Yrcel KaK YaCTH MHOXeCTBa
JICTBUTEILHBIX YHMCET,
OCMBICJICHHE €€ U TIPUMEHEHUE B
y4eOHOU NesATENbHOCTH.
N3006paskeHue yrcea Ha YUCIOBOM
MPSIMO#i, CpaBHEHUE, BHITTOJIHEHHE
apu(pMeTHYECKUX U aNredpandecKux
JNIEUCTBUIT Ha MHOYKECTBE

CucremaTu3npoBaTh 3HaHUS O
palOHaIbHBIX YUCIIAX, TIOHATHS
UppalMoHaAILHOIO YHCIA,
MHO’K€CTBA JIEUCTBUTEIbHBIX YHCEN.
HaxonuTh npuOamxeHus
paloHaIbHBIX U HPPALMOHAIBHBIX
4lCell, CPAaBHUBATh U YIIOPSAI0YNBATH
neiicrButenpHblie yncia. OCBOUTH
MIOHATHE KBaJIpaTHOTO KOPHSI U3
HEOTPHULATENILHOTO YNCIIa, YMEHUE
cTpouTh rpaduk GyHKIHH Y = VX,
OIIHMCHIBATh €€ CBOICTBA,
HCIIOJTH30BaTh TPAPUK TSt
HaXO0X/CHUS KBaJIpaTHBIX KOPHEN U
OLIEHKH UX MPUOIMKEHHBIX
3HAYEHUH, BBIYUCIIATH KBaJpaTHbIE
KOPHH C TOMOUIbIO KaJIbKYJISATOpPA.
HccnenoBaTh U JOKa3bIBaTh




JNEHUCTBUTENBHBIX YHCEN. 3aIKCh
palMOHATBHBIX YKCEN B BUJIE
OOBIKHOBEHHOM U JICCATUIHON
nepuoauyeckon apoou. [Ipukuaka
BO3MOYXHOCTH TIPEJICTABIICHUS
OOBIKHOBEHHOM JIpOoOHU B BHJIC
KOHEYHOU JACCITUYHOU JPOOH.
Pabota no npaBuity u 1mo odpasiy.
CocraBieHue aroputma.
3HAKOMCTBO C METOJIOM
JTIOKa3aTelIbCTBa OT MIPOTUBHOTO.
N3yyenue cBONCTB QyHKIUI y =
Vx,y = |x|, mocrpoenue ux
rpaduxos. [loctpoenue u urenue
rpaduKoB KyCOUHBIX (DYHKIUH.
[TpumeneHne rpad@UIECKUX METOI0B
IPU PEIICHUU YpaBHEHHUIH,
HEPABCHCTB U CUCTEM YPABHCHHIA.
HccnenoBanue B3auMHOTO
pacnosoxxeHus rpaduKoB
paccMaTpuBaeMbIX (GYHKIIHHA U
psIMORY = a.

[IpoBenenue npeobpazoBaHuit
BBIPaKEHUH, COAEPIKALNX
KBaJIpaTHBIN KOPEHb.

Pabota B mape.

[Touck, o6HapyXeHUEe U YCTpaHEHUE
OIMOOK IPH BBITOJTHEHUH
BBIYHCIICHHH, MOCTPOCHHMIA TpauKoB
1 IpeoOpa30BaHUU BbIPAKEHUH.
[ToxBeneHne UTOTOB: YTO HOBOTO
y3HAIH, YeMY Hay4IHIIHCH.
Camoo1eHKa 3HaHUH.

CBOMCTBA KBaJPATHBIX KOPHEH,
MPUMEHSITh UX JIJIs peoOpa3oBaHus
BbIpakeHUI1. OCBOUTH MIOHATHE
MOAYJISL ACUCTBUTEIBHOTO YHCIIA,
byakuuu y = |x|, crpouts ee
rpaduK 1 ONKUCHIBATh CBOMCTRA,
YMEHHUE CTPOUTH IPauKU KyCOUHBIX
(yHKIMHA, ONTUCHIBATh UX CBOMCTBA
Ha OCHOBE rpadpuyecKux
MIPEACTABICHU, NCIIOJIb30BATh
(byHKINOHATIBHYIO CHMBOJIUKY,
CTPOUTDH PEUYEBBIE KOHCTPYKLIUHU C
UCIO0JIb30BaHUEM (YHKIIMOHAIBHOU
TEPMUHOJIOTUH.

CraBuTh 11€71H, IUNIAHUPOBATH CBOIO
NEeSATENbHOCTb, OCYIIECTBIIATh
CaMOKOHTPOJIb U CAMOOLIEHKY.
Yutath MaTEMaTUYECKUN TEKCT U
HaXOJUTh UH(OpMaILHIO B yueOHUKE
110 3aaHHOM TeMe. Ha HarnsaHo-
MHTYUTUBHOM YPOBHE IIPOBOAMTH
HaOJr0IeHue, HCClIeIOBaHNE, aHAJU3,
nenathb BbIBOJIbL. [lepeBoauTh
MHGOPMALIHIO C HATJIAHO-
MHTYUTUBHOI'O YPOBHSI Ha pabounii
ypoBeHb BocnipusaTHs. PaboTats no
MpaBUITy, aJITOPUTMY, 00pasILy.
OcCymecTBIATh NPUKUAKY U OLIEHKY
pe3ynbTaTa IeUCTBUH, IPUMEPHO
OIIPEAEIATH MOJOKEHUE TOUKU Ha
YUCI0BOM npsiMoid. Jlornmuecku
MBICIIUTh, PACCYXAaTh, JOKa3bIBaTh
YTBEPKACHHUS.




YMeTb BeCTH IUaJIOT, YMETh
CIIyIIaTh, apryMEHTUPOBAHO
BBICKA3bIBAaTh CBOU CYKJICHUS.
B3anmoaeiicTBOBaTh ¢ TOBapUILIAMHU
110 KJIACCY B JI€JIOBOM CUTYalLlUH.

k
KBaaparuunas pyakuus. DyHkuusa y = p

2 k .
Oyakuun y = kx*,y = ~ HX CBOHCTBA I
rpaduku. [TapannensHblil nepeHoc rpapuka
ynkuun. @ynkusa y = ax? + bx + c, ee
cBolicTBa 1 rpaduk. ['paduyeckoe pemenue
KBaJIpaTHBIX YpaBHEHUIA.
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[TocTanoBKa 1enyu u 3a1a4 Ha
KaxaoM ypoke. [InanupoBanue
y4eOHOH JIesTeTbHOCTH Ha YPOKE U
noma. [lonBenenne uTora Ha ypoke:
YTO HOBOTO Y3HAIH, YEMY
Hay4ymiuch. CaMOKOHTPOJIb U
CaMOOIICHKa 3HAHUH.

N3yuenue rpadpuueckux mojaenei u
cBOliCTB pyHKIMit Yy = kx?,y =
%,y = ax? + bx + c.
HccnenoBanue 3aBUCUMOCTH
rpadukoB PyHKIUN OT 3HAYCHUI
k02 Punmentos. [IpoBenenne
aHAJIOTHH MEX]ly aHAJIUTHYECKUM
3aJjaHreM KBaJpaTHYHOW (YHKIIUU B
sugey = a(x + D2 +muy =

ax?+ bx + c.

Habumtonenue u uccnenoBanue
B3aMMHOI'0 PAaCHOJI0XKEHUs Ipaduka
¢byakuuny = f(x)u rpaduxos
bynxkmiiy = f(x + 1),y = f(x) +
m,y = f(x + 1) + m, 06061meHune
pe3yabTaTOB HAOJIOACHUS B BUJIE
MIpaBUIIA.

CocraBneHne anropuTMoB
MOCTpOEHHE MapadoIIbl, TUIEepOOITIBI,
MOCTPOEHHUS rpaduka QYHKINH C
Y4YETOM MapajuleIbHOro IepeHoca,

BreruucnsaTs 3HaueHus QyHKIUH,
3aJJaHHBIX (POPMYIIAMHU, COCTABIIATh
TaOIUIBI 3HAYCHUH (QYHKITUH,
pacrno3HaBaTh BUJIbl U3y4aeMbIX
GbyHKIUH, CTpOUTh TpaduKH,
OIHCHIBATh CBOWCTBA (DYHKIUH,
OCYLLIECTBIIATH MapauleabHbII
nepeHoc rpadguka QyHKIUHy =

f (x)Ha KOOpAMHATHOM MJIOCKOCTH.
Hcnonp30Bath QyHKIMOHAIBHYIO

CHUMBOJIMKY JUISl 3alIUCH
pa3HOO0Pa3HBIX (PaKTOB, CBSI3AHHBIX
C paccMaTpUBaeMbIMU (QYHKLUSAMU;
HCIO0JIb30BaTh (QYHKIIMOHAIBHO-
rpaduyecKue npeacTaBIeHus A
pelIeHus U UCCIIEOBAHUS
YpaBHEHHH, PEIIeHUs] CUCTEM
YPAaBHEHUI U HEPABEHCTB.

CraBuTh LIeNH, TNIAHUPOBATH CBOIO
NeSITENIbHOCTD, OCYIIECTBIIATh
CaMOKOHTPOJIb U CAMOOLIEHKY.

Oco3HaHHO YUTaTh MaTEMAaTUYECKUI
TEKCT, HAaXOAUTh HH(OPMAIHIO B
yueOHUKe 1o 3a/1aHHoi Teme. Ha
HarJsiIHO-UHTYUTUBHOM YPOBHE
MIPOBOJIUTH HAOJIOICHNUE,
UCCIIeIOBaHKe, aHAJIN3, eNaTh
BbIBOJIbI. [lepeBoauTh HHOpMaIHIO




pelIeH s KBaIpaTHOTO YPaBHEHUS
rpauuecKuM METOIOM.

Yuacmue 6 munu npoexmmoii
dessimenvrocmu «l unepbona u
napabona Kak mamemamudeckue
MOOenU peanbHblX CUMYAYULLY.
[ouck pemenus B mpoOIeMHOM
CUTYaIlMH B CIIy4asx HETOYHOCTH U
HEI0CTaTOYHOCTH MPUMEHEHUS
rpaduuecKoro MeToa perieHus
KBaJ[paTHOTO YPaBHEHUS (TOUKH
nepecedeHusi HeTOUHbI TN
CIIMILIKOM YJaJICHBI).

PaGora B mape u rpymre.
[lonBeneHne UTOTOB: YTO HOBOTO
y3HAIIU, YeMY Hay4YHIIUCh.
CaMoolIeHKa 3HaHU.

C HarJISAHO-UHTYUTUBHOTO YPOBHS
Ha pabo4nii ypOBEHb BOCIIPUSATHS.
Pemrats mo o0pasiy u anropurmy,
IPOBOANUTH AHAJIOTHH.
OcymecTBIATh NPOEKTHYIO
JEATEeNbHOCTb.

YMeTb BECTH JHaJoT, YMETh
CITyIIaTh, ApTYMEHTHPOBAHO
BBICKa3bIBaTh CBOM CY)KJICHHSI.
BeicTpo BKITIOUaTHCS B
JeSTeIbHOCTD, B3aUMOJICHCTBOBATD C
TOBapHUIIAMHU I10 KJIACCy B JICTIOBON
CHUTYyallUH.

KBaaparHabie ypaBHeHust

KBagpartusie ypasuenus. Dopmyibl kopHei
KBaJIpaTHBIX ypaBHEHU. PannoHanbHbIe
ypaBHEHUS. PalinoHanbHbIE ypaBHEHHUS KaK

MAaTEMaTUYCCKHUE MOJCTIN PCAJIbHBIX CI/ITyaIII/II\/’I.

Teopema Buera. Pa3noxxenue kBagpaTHOTO
TpeX4ieHa Ha JUHEUHbIE MHOKHUTEIH.
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IlocraHoBKa Lieny U 3a/1a4 Ha
KaxxJ10M ypoke. [ImanupoBanue
y4eOHOI IesTeTbHOCTH Ha YPOKE U
noma. [lonBenenune urora Ha ypoke:
YTO HOBOTO y3HAJIH, YEMY
Hayuyminchb. CaMOKOHTPOJIb U
CaMOOLIEHKA JOCTH)KEHHH.
N3yuyenune matepuana yueOHUKa C
IeJIbI0 OCBOCHMSI TOHATHUS
KBa/IpaTHOT'O YpaBHEHUS, €T0
KOA(PHUIIMEHTOB, TOHATHS
JucKkpuMHHaHTa. MccmenoBanue
KBaJIpaTHBIX YpaBHEHHH Ha MpeMeT
yucia KopHe. BeiBoa hopmyss
JUIsL BBIYUCIIEHUS KOpHEH
KBa/IpaTHOT'O YpaBHEHUS.

OcBOUTH MOHATHSA KBaPATHOI'O
ypaBHEHHsI, yMEHUE PacIio3HABaTh
KBaJ[paTHbIE YPaBHEHUS, IPOBOANUTH
UCCIIEJOBaHHUE HA IPEAMET
KOJINYeCTBA KOPHEH KBaJIpaTHOTO
YpaBHEHHUSI 110 TUCKPUMHUHAHTY U
KodppuLreHTaM, yMeHue
MPUMEHATH (HOPMYITBI KOPHEH ISt
peleHHsI KBaJIpaTHBIX YpaBHEHUI.
Pemrate panpoHanbHbIe ypaBHEHUS U
ypaBHEHHUS, CBOJSIIUECS K
KBaJ[paTHBIM, YMEHHE PEIIaTh
TEKCTOBBIE 33/1a4 aNre0pandeckum
METOJIOM: COCTaBIIATh
MaTeMaTHYECKYyI0 MOJIENb —
KBaJIpaTHOE JIN0O palioHaIbHOE




[Tpumenenue hopmys Uil perICHHS
KBaJIpaTHBIX YPaBHEHUH.
CocraBiieHne aIropuTMa perieHus
KBaJIpaTHOTO ypaBHEHUSI.
HccnenoBanue COOTHOIICHUS
MEX]1y KOPHSIMHU KBaJIpaTHOTO
ypaBHEHHS U ero KO PHUIIHEHTaAMH,
u3ydyeHue TeopeMbl Buera (mpsimoi
u oOparHoit). [I[puMeHeHHe TeOpeMBbI
Buera ans cocraBneHus
KBaJIpaTHBIX YpaBHEHUH, Tog00pa
KOpHEl MPUBEIEHHOTO KBAAPAaTHOTO
yYpaBHEHHS, PA3TIOKCHHS
KBaJI[PaTHOTO TpeX4JieHa Ha
MHOXHTEJIH.

OcBoeHne METOJI0B PELICHHUS
anredpanvyeckux ypaBHEHUH,
CBOJAIIUXCS K KBAJPATHBIM.
MopenupoBaHue peabHbIX
CUTYyallU C TOMOIIIBIO KBaJIPATHBIX
Y palMOHAIBHBIX YpaBHEHUIA.
Yuacmue 6 munu npoexmmoti
dessmenvhocmu «Keaopammnvie
VPasHeHus: KaKk Mmamemamuieckue
MOOenU peanbHblX CUMYayuLLy.
Ocy1ecTBieHHE CAMOKOHTPOJIS
pelIeHus, TIOUCK U YCTpaHEeHue
OIINOOK.

ypaBHEHHUE, PeIlIaTh €ro u
MHTEPIPETUPOBATH PE3YIJIbTAT.
CraBuTh 11€/1H, IUIAHUPOBATH CBOIO
NEeSATEIbHOCTD, IPOTHO3UPOBATH
pe3yJIbTaT, OCYLIECTBIISThH
CaMOKOHTPOJIb U CAMOOLICHKY.
Yurarh MaTEMATUYECKUI TEKCT U
HaxoJUTh HH(POPMAIIHIO B yYSOHUKE
110 3agaHHoi Teme. [IpoBoauTs
aHaJIN3, UCCIIEI0BAHUE, ENaTh
BbIBOJIBL. [IpoBOAMTH
JI0KA3aTeJIbCTBO YTBEPIKICHUM.
BrinonasaTe aeiicTBus o ¢popmysie,
npaBuiy, oopasiy. MoennpoBaTh C
MIOMOIIIbIO YPABHEHHI peajibHbIe
cutyauuu. OCylIeCTBISTh MUHU
MIPOCKTHYIO JACSATEIHHOCTD.

Bectu nuanor, ciymars,
apryMEHTHPOBAHO BBICKA3hIBATH
CBOM CykJeHus. BzaumozeiicTBoBaTh
C TOBapHUILAMH MO KJIACCy B AEIOBOM
CUTYyaIuu, paboTaTh B ape u

rpymnre.

HepaBencrBa

CaoiicTBa 4HCIIOBBIX HepaBeHCTB. MccnenoBanue
¢byHKIMH HAa MOHOTOHHOCTb. JIMHEHHBIE U
KBaJIpaTHbIE HepaBeHCTBa. [IpubnmkeHHble
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TlocTaHoBKa 11e1H ¥ 3a1a4 HA
Kaxs1oM ypoke. [InanupoBanue
y4eOHOM JeSTETPHOCTH Ha YPOKE U
noma. [logBeneHre uTora Ha ypoke:
9TO HOBOTO y3HaJ'II/I, quy

3HaTh CBOMCTBA YUCIIOBBIX
HEPABEHCTB, WJUIIOCTPUPOBATh UX Ha
KOOPIMHATHOW MIPSIMOM, IPUMEHSITh
IIPU UCCIIEI0BaHUM (QYHKIIMU Ha
MOHOTOHHOCTb, J0Ka3aTelIbCTBE U




3Ha4YCHUA I[GflCTBHTGJIBHLIX YHUCCII. CTaHHapTHBIﬁ
B 4YUClIa.

Hayumiuch. CaMOKOHTPOJIb U
CaMOOLIEHKA JTOCTHKCHUH.
CamocrosaTenbHOE YTEHUE YUeOHHKA
C LIeJIbIO MOMCKa HH(pOPMALIUU U
M3Y4EeHMs MaTepHala Ha 3a/1aHHYIO0
TEMY.

WimrocTparust CBOMCTB YMCIOBBIX
HEpaBEHCTB HAa KOOPJUHATHOM
npsmoii. MccnienoBanne GpyHKINN Ha
MOHOTOHHOCTb C TIOMOIIbIO CBOIMCTB
YHCIIOBBIX HEPABEHCTB.
[IpuMeHeHue npaBuII IPU PELICHUN
HEPaBEHCTB.

HccnenoBanue B3aMMOCBSI3U
pelIeHni KBaIpaTHOI'O HEPABEHCTBA
Y pacIoJIOKEHUs mapaldoJibl
OTHOCHUTEJIbHO NpsMoil Ox.
YcTaHoBIIeHUE B3aUMOCBSI3U MEXKAY
K03(h(HULIMEHTOM a KBaJpaTHOTO
HEPAaBEHCTBA, 3HAKOM HEPAaBEHCTBA U
HaJIM4YUEM PEIICHUN ITPU
OTPHLIATEIbHOM AUCKPUMHHAHTE.
HccnenoBanue KBaIpaTHOTO
YPaBHEHUS ¢ TapaMETPOM Ha YUCIIO
KOpHEH.

[Touck, o6HapyxeHHEe U YCTpaHEHUE
OLIMOOK B pelIeHUH JUHEHHBIX U
KBa/IpaTHBIX HEPABEHCTB.

Yuacmue ¢ npoexmnou
odessimenvHocmu «Mooenuposarue
PeanbHuIX CUmyayuii ¢ NOMOUbHO
K8aOpamuulx HepaseHcmey u «I Oe

pelIeHuU HEPABEHCTB.
Pacno3naBath nuHEHHBIE U
KBaJpaTHbIC HEPABEHCTBA, PEIlaTh
UX, MOKa3bIBaTh PEILICHHE
HEPaBEHCTBA B BUJE YHUCIOBOTO
MPOMEKYTKA Ha YMCJIOBOM MIPSIMOM.
HaxonuTh npubinKeHHbIE 3HAYCHUE
YHclla C HEJOCTaTKOM U C U30BITKOM,
MIPUKUJIBIBATH U TPUMEPHO
OLICHUBAThH PE3yJbTaT.
[IpeacraBnsaTh uncia B CTaHIaPTHOM
BU/JIC U BBITIOJIHATH apuPpMeTuyecKue
NENCTBUS C YUCIIAMH, 3aITMCAHHBIMU
B CTaHJapTHOM BHUJIE, UCIIOJIb30BATh
3aMuCh YMCIia B CTAHJAPTHOM BHJIE
JUIS BBIPAYKEHUS pa3MepOB OOBHEKTOB,
JUTUTEIIbHOCTH TIPOLIECCOB B
pealbHOM MHpE, CPAaBHUBAThH YHCIIA,
3amrcaHHbIe B CTAHIAPTHOM BHUJIE.
CraBuTh 1€H, INIAHUPOBATH CBOIO
NEeSITeTbHOCTb, IPOTHO3UPOBATH
pe3ynbTaT, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOILICHKY.
Yurarh MaTEMATUYECKUM TEKCT U
HaXOJUTh UH(OpMaIHIO B yueOHUKE
110 3aaHHOoM Teme. [IpoBoauTh
HaOI0IeHUe, CpaBHEHHUE, aHAIIN3,
HCCIIef0BaHue, 0000IIEHHE.
PaboTatb o mpasuiy u oopasiy,
BBITIOJTHSTH TIPUKUJIKY, OLIEHKY
pa3Mepa 00bEKTOB, JITUTEIHHOCTH
peaTbHBIX MPOIIECCOB.




UCNONBL3VIOMCA YUCTA, 3aNUCAHHBIE 8
CMAaHOapmHoMm suoe? ».

OreHka ¥ MpUKKUIKA pe3yabTaTa B
NPUOJIMIKCHHBIX BBIYHCIICHUSX.

OcyiecTBIATh MUHU IPOEKTHYIO
NeSITeNIbHOCTbD.

Bectu nuanor, cinymars,
apryMEeHTHPOBAHO BBICKA3bIBATh
CBOU CyXJeHusl. B3auMoerncTBoBaTh
C TOBapHILlaMu 1O KJIACCy B JIEIIOBOI1
CUTyaluu, paboTarth B mape u
rpymnre.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHKH U
TeOPHUHU BEPOSITHOCTEMH

[Ipocreiimne KOMOMHATOPHBIE 331a4H.
Oprann3oBaHHbBIH 11IepeOOp BapUAHTOB, JIEPEBO
BapuaHToB. KomOuHaTOpHOE MpaBUiIo
YMHOKEHHUS.

Ta

[TocranoBka enu U 3a1a4 Ha
KaxaoM ypoke. [ImanupoBanue
y4eOHOM JeSATEIHPHOCTH HAa YPOKE U
noma. [lonBenenune urora Ha ypoke:
YTO HOBOT'O Y3HAJIH, YEMY
Hay4uiucb. CaMOKOHTPOIIb U
CaMOOLICHKA JOCTUKEHHUI.
Habmonenue, yctaHoBIeHHE
3aKOHOMEPHOCTH IIPH 1epedope
BapHaHTOB, IOCTPOCHUU JIepEBa
BAapUaHTOB, BBIBOJI MPABHIIA
KOMOMHATOPHOTO YMHOYKEHHUS.
Munu npoexm «Kombunamopuka
BOKpY2 HACH.

O3HAKOMHUTCS C OCHOBHEIMH
METOJIaMH PEIICHHS MPOCTCHIITUX
KOMOWHATOPHBIX 3a7a4: Iepedopom
BapHAHTOB, IIOCTPOCHUEM JIepeBa
BapUAHTOB, IPABHIIOM YMHOKCHHUSI.
[TprMeHSTh MpaBUIIO
KOMOMHATOPHOTO YMHOXCHHSI JIJIS
peIlIeHHUs 3a/1a4 Ha HaXO0XICHUE
ypciia 00bEKTOB MIIM KOMOMHALINIA.

CTtaBHUTD 1IETb U 3aa4H,
IUIAHUPOBATh JESATEIBHOCTbD,
MIPOBOAUTH CaMOAaHAaU3 U
CaMOKOHTPOJIb 1€ATEIbHOCTH.
[IpoBOIMTHE OPraHU30BaHHBIN
nepedop BapuaHTOB, pabOTaTh 110
MpaBUITy U 00pasIry.

HayuuTtcs KOHTaKTHPOBATh CO BCEMHU
y4aCTHUKAMHU y4eOHOro mpolecca.

Hrorosoe noBropeHue

[TocraHoBKa 11eH U 3a/1a4 MPU
MTOBTOPSHUH MaTepHaa.
[TnanupoBanue yaeOHOIM
JeSITeTbHOCTH HA YPOKE M IOMa.
[ToxBenenue utora, KOPPEKIUs
3HaHui. CaMOKOHTPOJIb.




Conep:xkanue Kypca «Ajaredopa-9»

Conepixanue Kypca

Bcero yacos

XapakTepucTUKa BUIOB

[Inanupyemslie pe3ysbTaThl

eI TEIIbHOCTH 00yJeHus
MoBTOpeHune Kypca anrebpbl 8 Knacca 4yq AKTyanu3upoBaTh 3HAHUS 33 KypC
anreOpsl 8 Kiacca
HepaBeHcTBa U cHCTeMbl HEPABEHCTB 164 [TocTaHoBKa menu U 3a/1a4. Pacnio3naBaTh BUJIbI HEPABEHCTB:

Jluneiinble ¥ KBaJpaTHbIE HEPABEHCTBA.
PanmonanesHble HepaBeHCTBA. MeTon
MHTEpBaIOB. MHOXKECTBA U OTepaIu HaJl
HUMH. CUCTEMBI HEPABEHCTB.

[TnanupoBanue yueOHOM
JIESITEJIBHOCTH Ha YPOKE U JIoMa.
[TonBenenue UTora Ha ypoke: uto
HOBOTO y3HAJIU, YEMY HayYHIIUCh.
CaMOKOHTpOJIb U KOPPEKLIMS 3HAHUM.
UreHne yuyeOHHKA C [IEThI0 OCBOCHUS
HOBBIX 3HAHUI1, U3BJICUCHHE
MH(pOpMaLIUU B COOTBETCTBHUHU C
TEMOM ypoKa U 3aJJaHHEeM YUUTesl.
BelnmonHenue ynpaxHeHU! 110
MpaBuIly, 00pasily U aaropuTMy Hpu
pEIIEHNN HEPABEHCTB U CUCTEM
HepaBeHCTB. MccnenoBaHue 3HaKoB
HEPAaBEHCTBA Ha YHCIIOBBIX
IPOMEXYTKax, OTOOp pe3yIbTaToB
pelieHusl.

[Touck, oOHapy>keHUE U UCTIPaBICHHE
OmMOOK.

ITonsenenue uroros. CamMmooLeHKa
3HaHUM.

JIMHENHOE, KBaJIpaTHOE,
panmoHanbHOE, U BEIOUPATH CIIOCO0
pemeHusi. OCBOUTh pa3IMYHbIE
METO/IbI PELICHNS HEPABEHCTB U
cucteM HepaBeHCTB. CTpouTh
F€OMETPUYECKYIO MOJIENb PEILECHNUS
HEpaBEHCTBA U CUCTEM HEPABEHCTB.
YMeTb HHTEpPIPETUPOBATH
pe3ynbTar.

OcBOUTDH NMOHATHE MHOXKECTBA,
3JIEMEHTOB MHOKECTBA, IIyCTOTO
MHO€ECTBA, [I0JIMHOXECTBA,
00BbEeTMHEHNS U TTepecedeHUs
MHOecCTB. [loka3piBaTh
00bEeTMHEHNE U TTepecevyeHne
MHOKECTB C [IOMOUIBIO KPYT'OB
DOlinepa, Ha YUCIOBOM NPSMOH U
KOOPAWHATHOM IIOCKOCTH.
CrtaBuTh 1I€NH, INTAHUPOBATH CBOIO
JEATEIbHOCTD, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLICHKY.
Haxoaute nadopmaruio B yueOHUKE
110 33IaHHOUN TeME. YMETh BECTU
JIMaJor, yMeTh CIIyIIaTh,
apryMEHTUPOBAHO BBICKA3bIBaTh
CBOM CyJeHus. PaboraTts mo




MPaBUITY, aITOPUTMY, TIO AHATIOTHH.
AHanmM3upoBaTh CBOM JIEHUCTBHS,
MPOTHO3UPOBATH U OLICHUBATh
pe3yibTaT. B3auMoercTBoBatTh C
TOBApHILAMH I10 KJIaccy, paboTars B
nape u rpyire.

Cucrembl ypaBHeHUH

PannonaineHOe ypaBHEHHE C IBYyMs
nepeMeHHbIMU. Penienue

ypaBuenusp(x; y) = 0. ®opmyna
PacCTOSIHUSA MEXAY ABYMs TOUKaMU
KOOPJAMHATHOM IUIOCKOCTU. Y paBHEHHUE
OKpYXHOCTH. CHUCTEMBI YpaBHEHUH C JBYMsI
IepeMeHHbIMU. Pelenue cucreM ypaBHEHUN.
HepaBeHcTBa 1 ccTEMBI HEPABEHCTB C IBYMs
IIEPEMEHHBIMU. MeTOo bl pEIIEHUs CUCTEM
ypaBHeHUH. CrucTeMbl ypaBHEHUHN Kak
MaTEMaTHYECKHE MOJIETIHN PEaIbHbIX
CUTYyalUi.
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ITocTanoBKka Lenu u 3a1ay.
[TnanupoBanue yueOHOM
JIESITEJIBHOCTH Ha YPOKE U JIoMa.
[TonBenenue UTora Ha ypoke: uto
HOBOTO y3HAJIU, YEMY HayUHIIUCh.
CaMOKOHTpOJIb.

CamocTosiTenbHOE U3yueHUE
MaTepuasa yueOHHKa, U3BIICUCHHE
yueOHOI nH(pOpMaIH 0 METOJax
pEelIeHUs CUCTEM YPaBHEHHIA.
WuTerpanus 31anHuil no anredpe u
reOMETPUHU MIPHU U3YUCHHUH U
MPUMEHEHUHU B PELLIEHUH 33/1a4 TEM
paccTosiHuE MEKIY JBYMs TOUKaMU B
KOOPAMHATHOM IIOCKOCTH,
YPaBHEHHE OKPYKHOCTH U YPAaBHEHHE
IPSAMOM.

[TpumeHeHue rpaguuecKux METOA0B
IIPU PELICHNN YPaBHEHUH,
HEPABEHCTB U CUCTEM YPaBHEHMI.
HccenenoBanue B3aMMHOTO
pacroyio’keHust rpauKoB ypaBHEHUH
psIMOM, TTapaboJIbl, TUIIEPOOIIBI U JIP.
C OKPY>KHOCTBIO.

MoaenupoBaHH€e peaIbHbIX CUTYaIIHI
B BUJIE cHCTeM ypaBHeHU. OcBoeHue

Pacno3naBate ypaBHEHUS
OKPYKHOCTH, TIPSAMO1, apadoJibl,
TUNEPOOITbI, YyPAaBHEHUS C MOIYJIEM.

[IpuMeHATH B pelIeHuU CUCTEM
ypaBHEHUH rpaduyeckue u
AQHAJIMTUYECKUE METO/1bl. BBINOIHATH
npeoOpa3oBaHNUE YpaBHEHUH,
BXOJISIIIIUX B CUCTEMY, BBOAUTH
HOBYIO TIEPEMEHHYIO,
MHTEPIPETUPOBATh U OLICHUBATH
pe3yibrat. [IpuMeHsTh cucTeMsl
YpaBHEHUH B PEIICHUH 3a/a4.
OcBOUTH MPUEMBI PEIIeHU 3a/1a4 Ha
MPOU3BOJUTENBHOCTD TPY/Ia.

[TpoBoauTh ananus u rpapuyeckoe
UCCJIEIOBAHHNE PEUICHUSI CUCTEM
YpaBHEHUH, B TOM YHCJIE C
YpaBHEHUEM OKPY>KHOCTH, J1€JIaTh
BBIBOJIbI 1 MHTEPIIPETHPOBATH
pe3ynbTaT UCCIIEIOBAHUS.

CrtaBuTh 11e)H, IJTAHUPOBATH CBOIO
JeSATEIbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOILICHKY.
HuraTth MaTEMAaTUYECKUN TEKCT U
HaxoJIUTh UHPOPMAIIHIO B yUEOHUKE
110 3a1aHHOM TeMe. Ha HarmsHo-
WHTYUTUBHOM YPOBHE MTPOBOJIUTH




HOBOTI'O BHJA 3a7a4 Ha
MIPOU3BOIUTEIILHOCTb.

Yuacmue 6 npoexmmoii
oesmenvrocmu « Cucmemul
VPasHeHull KaK MamemamudecKkue
MOOeNU PeanbHbIX CUMYayuily,
«KusHv 60Kpye Hac: 3a0aqu Ha
nPOU3800UMENLHOCTID ».

PaGora B mape, rpymre.

[Touck, oOHapyKEHHE U YCTPAaHCHUE
(01105010} 4 IIPpU BBIITOJHCHUU
BBIYUCIICHU, TOCTPOCHHUU TPaPUKOB
U IpeoOpa30BaHUU BBIPAXKEHUH,
pelLlICHUH ypaBHEHUH, BXOISIINX B
cucremy. O1ieHKa JOCTOBEPHOCTH U
UHTEPIPETAILNS PE3yJIbTaTa PEIICHHUS.
HOIIBCIIGHI/IC HUTOT'OB: YTO HOBOT'O
y3HAJU, YeMY HAYYHIIHCh.
CaMoolieHKa 3HaHHH.

HaOJr0/IeHUEe, UCCIIeI0OBAHKE, aHATIH3,
nenaTh BbIBOJBL. [lepeBoauTh
UH(OPMALIUIO C HATJISAHO-
MHTYUTUBHOTO YPOBHs Ha paboumii
ypoBeHb Bocnpustus. PaboraTts no
IpaBUILy, aITOPUTMY, 00pa3Ly.
Ocy1ecTBIATh NPUKUIKY U OLIEHKY
pe3yabTaTa ¢ TOUKU 3pEHUS €ro
JIOCTOBEPHOCTHU. ¥ METh JIOTUYECKHU
MBICIIUTB, PACCYX/1aTh, JOKAa3bIBaTh
YTBEPKACHUS.

YMeTb BeCTH Juaior, yMeTb
CIIyIIaTh, apT'yMEHTHPOBAHO
BBICKA3bIBaTh CBOM CYKICHMUS.
B3anMonencTBoBath ¢ TOBapUILIAMU
10 KJIaccy B JIEIOBOM CUTYallUH.

YucioBble PyHKIUH
Oyuknua. HezaBucnmas u 3aBucumast
nepeMeHHsble. OIpeneneHre YuCcI0BOU

¢ynkuu. O0nacTh onpezeneHus u o01acTb
3HayeHuil pyHkuuu. EctrecTBeHHas o0nacTh
onpeneneHust GyHkuuu. CriocoObl 3a1aHus
¢bynkuuu. CoiicTBa QyHKIMH. YeTHbIE U

HEYeTHbIE PYHKIMH. AJITOPUTM
ucclne1oBaHusl PyHKIIMHM HA YETHOCTD.

I'paduku yeTHON U HEUETHON QYHKIUI.
®Gyakuuny = x™ (n € N), ux cBOWCTBa U
rpaduku. Oynkiuny = x~ " (n € N), ux

o 3
cBoiicTBa u rpadukn. Oyrkmusa y = V/x, ee

CBOHCTBA U TpaduK.
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ITocraHOBKa LienM U 3a/1a4 HA KaXA0M
ypoke. [ImanupoBanue yueOHOM
JIESITEIIBHOCTH Ha YPOKE U JIoMa.
ITogBenenue utora Ha ypoke: 4To
HOBOTO y3HAJIH, YEMY Hay4YHIINCh.
CaMOKOHTpPOJIb U CAaMOOIICHKA
3HAHUU.

Onucanuie CBONCTB QYHKIMN Yy =

kx?,y =§,y =ax?+bx+cy=
Vx,y = |x|. Uccnenosanne

GyHKIUH.
3ananue QyHKIUNA pa3HbIMU
crocobamMu U MOCTPOEHUE TpaUKOB.

Bbruucnsate 3HaueHus QyHKIMH,
3a/laHHBIX (OpMyJIaMH, COCTaBIISITh
TaOIUIIBI 3HAUCHUH QyHKINH,
pacrno3HaBaTh BUJIbI H3y4aeMbIX
(GyHKLUH, cITOCOObI UX 3a/laHus,
CTPOUTH IpauKH, ONUCHIBATD
CBOICTBa (PYHKIINIA, OCYIIECTBISATH
napasuleJIbHBINA epeHoc rpapuka
¢ynkuuuy = f(x)Ha KOOpAMHATHOU
miockoctu. Mcemonp30Bate
(GYHKLIMOHATBHYIO CUMBOJIUKY IS
3amnMcy pa3HooOpa3HbIX (PAKTOB,
CBSI3aHHBIX C PACCMaTPUBAEMBbIMU
(GYHKIMSMU; UCTIONb30BATh




M3yueHre HOBBIX CBOMCTB (DyHKIIMA:
YETHOCTh U HEYETHOCTb.
Hccnenoanue GpyHKIMI HA YeTHOCTD
Y HEUYETHOCTb COTJIACHO aJIFOPUTMY.
W3yueHne cBOWCTB GyHKIUN y =
x"(nEN),y=x"(Mm€EN),y=
VX, moctpoenne ux rpaduKos.
[Tpumenenue rpagukoB GyHKIHN K
pEIICHNIO0 YpaBHEHUN, HEPABEHCTB,
CHCTEM ypaBHEHUH M HEPABEHCTB.
Yyacmue 6 npoexmmuoti
desmenvrocmu « Onucanue peanrbHvlx
npoyeccos ¢ NOMOWbI0 2paghuros
Gyukyutty = x" (n € N),y =

x " (n€N)».

[Touck pemenus B mpoOIeMHON
CUTYaIlMH: HETOYHOCTb U
HEJ0CTAaTOYHOCTh TPUMEHEHUS
rpaU4IecKoro METo/1a PEIICHHS
ypaBHEHUsa = X", — 110 aHAJIOTHH C
peleHnem pobnemMsl X2 = a.
3HaAKOMCTBO C HOBOM
MaTeMaTUIECKOU MOJIEIBIO Vx.
Pab6ota B mape u rpymre.
[TomBeieHNE UTOTOB: YTO HOBOTO
y3HaJU, YeMy Hay4HJIHCh.
CamoolieHKa 3HaHUH.

dyHKUIMOHATBHO-TpaduuecKue
MIPEACTABICHUS JIs PEIICHUS U
WCCJIEIOBAHNS YPABHEHUM, pELICHUS
CUCTEM YpaBHEHUH U HEPABEHCTB.
Haxoauts penienue B npo0ieMHON
CUTYAaLVH.

CraBuTh 11€J11, IUTAHUPOBATH CBOIO
JeATEIbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLIEHKY.

Oco03HaHHO YUTaTh MAaTEMaTUYECKUI
TEKCT, HaXOAUTh UH(POPMAIUIO B
yueOHUKe 10 3a/1aHHoi Teme. Ha
HarJIsJHO-UHTYUTUBHOM YPOBHE
MPOBOANTDH HAOJIO/ICHNE,
UCCJIEJIOBaHME, aHAIIN3, JIEJIaTh
BbIBOJIbI. [lepeBoauTh HHOpMAIIHIO
C HAIJISIIHO-UHTYUTUBHOT'O YPOBHS
Ha pabouuii u nanee Ha GOpMaTbHBIN
ypoBeHb BocnpusTus. PemaTs no
00pasily U alropuTMy, POBOIUTh
aHasiornd. OcCyIIecTBIATh
IIPOEKTHYIO IE€ATEIbHOCTb.

YMeTh BECTH IUajor, yMeThb

CIIylaTh, apryMEHTUPOBAHO
BBICKA3bIBaTh CBOU CYKJEHUSI.
BbrIcTpo BKIIIOYATHCS B J€ATEIBHOCTD,
B3aUMO/IEHCTBOBATh C TOBAPUIIIAMU
10 KJIACCY B JICJIOBOM CUTYAIIUHU.

IIporpeccun

Yucnossle ocnenoBaTeIbHOCTH. CTIOCOObI
3aJlaHUs YHUCIIOBBIX MTOCJIEI0BATEILHOCTEN
(aHATUTUYECKUH, CTIOBECHBIM,
pekyppeHTHbI). CBONWCTBA YHUCIOBBIX
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[TocraHoBKa IeTH ¥ 33124 Ha YPOKe.
[TnanupoBanue yueOHOM
JeATeTBPHOCTH Ha YPOKE U JI0Ma.
[ToaBeneHue urora Ha ypokKe: 4To
HOBOTO y3HAJIM, YeMY HAYYHJIHCh.

O3HaKOMHUTCS C HOBOH
MaTeMaTH4YeCKON MOJIEIBIO —
YHCIIOBAas MOCJIEA0BATEILHOCTD,
apudmeTnyecKas u TeoMeTpudIecKas
MIPOTPECCUU, CTIOCOOAMU 3aJTaHUS




nocneaoBarenbHocTel. Aprudmerndeckas
nporpeccusi. @opmyina N-ro wiena. Popmyna
CYMMBI Y4ICHOB KOHEYHON apu(pMeTHdecKoit
porpeccuu. XapakTepUCTHYECKOE CBOUCTBO.
I'eomerpuueckas nporpeccus. . @opmyna n-
ro wieHa. @opmysa CyMMbl YICHOB
KOHEYHON T€OMETPUYECKON NTPOTrPECCUN.
Xapakrepuctuueckoe cBoMcTBO. [Iporpeccuu
1 OaHKOBCKHE PAcUeThI.

CaMOKOHTpOJIb U CAMOOLIEHKA
IOCTHKEHHUN.

W3yuenne maTepuana yueOHHKA C
LEJIbI0 OCBOEHUS TIOHATUSAMU:
[10CJIEZI0BATENbHOCTD, 33/1aHNE
MOCIIEe0BATEIbHOCTH, TpaduK
MOCJIEeI0BATEIBHOCTH, (OopMyIia N-Tro
wieHa. OCBOEHHE MOHATHI
apupMeTHyecKast 1 TeOMETPHUECKast
MpOrpeccuu, BeIBOA (popmyn N-ro
YJIeHA, CYMMbI YWIEHOB KOHEYHOMH
apu(pMeTHYecKoil U reOMeTPUUECKO
IIPOrPECCUH, XapAKTEPUCTUUECKUX
cBoiictB. MccnenoBanue
[I0CJIEZI0BATENbHOCTEN, B TOM UHCIIE
apu(pMeTUYeCcKOil U reOMeTPUUECKOM
nporpeccuii. Bolnmonnenue
yIpa)XHEHUI Ha TPUMEHEHUE
dbopMyn N-TO WieHa, CYMMBI YJIEHOB
KOHEYHO! apu(MeTHIecKon U
reOMEeTPUYECKOM Mporpeccuy,
XapaKTEPUCTHUYECKHUX CBOWCTB.
MopenupoBanue 6aHKOBCKHX
pacyeToB C MOMOIIBIO TPOrPECCUI.
PaGota B rpymme.

Yuacmue 6 npoexme «llpoepeccuu
Kak mamemamuyeckue mMooenu
DEeANbHbIX CUMYAYULL».
Ocy1iiecTBiIeHHE CAMOKOHTPOJIS
pelieHus, oOHapyXeHHe, TOUCK U
yCTpaHEHHUE OIINOOK.

MOC/IEI0BAaTEIbHOCTEM,
dbopmynamMun-ro diaeHa, rpadhukaMu
YHCJIOBBIX IIOCIIE0BATEIILHOCTEH.
3Hath GpopMynbl N-TO YjIeHa, CyMMBbI
YJICHOB KOHEYHOU apu(METHIECKON
Y T€OMETPUYECKON IIPOrPECCHH,
XapaKTEPUCTUUECKUX CBOMCTB.
OcBOUTH HOBBIE TEPMHUHOJIOTUH,
HOBBIC CUMBOJIBI U 0003HAYCHHUS.
PacnioznaBate apudmeTnyeckyro u
F€OMETPUUYECKYIO MPOTPECCUH,
HAaXOJIUTh HEU3BECTHBI KOMIIOHEHT
¢dopmyIbl N-To wieHa, HOopMyIIbI
CYMMBI KOHEUHOU apupMeTH4ecKon
WJIM TEOMETPUYECKOM MPOrpeccuu,
MPUMEHSATh XapaKTEPUCTUUECKOE
CBOMCTBO IIporpeccuu. 3HaTh
(bOopMyIIbI CTTOKHBIX TPOLEHTOB.
[Tpon3BOINTE HECTOKHBIE PACUETHI
MPOIEHTOB OAHKOBCKUX OTEPAIIHA.
MoaenupoBath peajibHbIE CUTYaIlUU
C IOMOIIBIO MOCIEA0BATEIBHOCTEN.
CrtaBuTh 11€)H, IJTAHUPOBATH CBOIO
JeSATEIbHOCTh, IPOTHO3UPOBATH
pe3yabTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOIICHKY.
HuraTth MaTEMaTUYECKUN TEKCT U
HaxoIUTh UH(POpMAIIHIO B yUeOHUKE
110 3aIaHHON TeMe. YuraTh
YTBEPKJICHHUSI, 3aITUCAaHHBIC HA
MaTEMaTUYECKOM SI3bIKE B 3HAKOBO-
cuMBOJILHOM opme. Habmronars,
HAXOJIUTh 3aKOHOMEPHOCTH,




BBIJIBUTATh TUIIOTE3bI, TPOBOJIUTH
obocHoBanue. IlepexoauTs oT
HArJSIIHO-UHTYUTUBHOTO YPOBHS
BOCTIpUATHUSA K paboueMy U najiee
dopmanpHOMY ypoBHIO. [IpoBOAHTH
aHaJIn3, UCCIIeI0OBaHue, JIENaTh
000CHOBaHHBIE BBIBOBI. BEHIMOIHATH
neiictBus no ¢popMmyiie, IpaBuiy,
oOpa3sity. MonenupoBaTh peaibHbIe
cutyauuu. OcylecTBIsATh MUHU
IPOCKTHYIO e TEILHOCTb.

YMeTh BECTH IUANOT, YMETh
CIIyIIaTh, APTYMEHTHPOBAHO
BBICKA3bIBaTh CBOU CYKJCHUSI.
B3anMonencTBoBath ¢ TOBapUILIAMU
0 KJIACCy B JIJIOBOM CUTYAIIHH,
paboTaTh B mape u rpynime.

dnemeHTbl KOM6MHATOPUKHK, CTaTUCTUKMU U
Teopum BEpoATHOCTEI!

Komb6unaropssle 3agaun. [IpaBuio
ymHOxeHus. Pakropuan. [lepectaHoBKH.
CratucTtuka — qu3aiiH HTHPOpMaIum.
I'pynnuposka uadopmaruu. O6muii psa
naHHbIX. KpaTHOCTH BapraHThl U3MEPEHHUS.
TabnuuHoe npencTaBieHue HH(POPMAIHH.
UYactora BapuanThl. ['paduueckoe
npencrasiaenue nHGpopmaruu. [lomuron
pacrnpenenenus JaHHbIX. ['ncrorpamma.
YucnoBble XapaKTEPUCTUKH JaHHBIX
U3MEpEeHUsl.

BepositHocTs. CoObiTre. Knaccuueckas
BEpOATHOCTHAsI cxema. [IpoTHBOIOIOKHbBIE
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[TocTaHoBKa LIeH U 3a/1a4 HA KaXJI0M
ypoke. [limanupoBanue yueOHOM
JeSITeIbHOCTH HA YPOKE U JIOMa.
ITogBenenue urora Ha ypoke: 4To
HOBOTI'O Y3HAJIU, Y€MY HayUHITUCh.
CaMOKOHTpPOJIb U CAMOOIICHKA
JIOCTUKEHUM.

HabGnronenue, ycranoBneHue
3aKOHOMEPHOCTH TpH nepedope
BapHUaHTOB, TIOCTPOCHUH JIepeBa
BapHAHTOB, BHIBO/ MPaBUIIa
KOMOMHATOPHOT'O YMHOKEHHS.
YdacTue B IpoBeIeHIH
skcriepumenTta. Coop, obpaboTka u
npeJcTaBiIeHne HHPOpPMaIUH.

[IpuMeHsATh OCHOBHBIE METO/IbI
penieHuss KOMOMHATOPHBIX 3a]1a4:
nepe6op BapHaHTOB, MOCTPOCHUE
JIepeBa BapUaHTOB, MPABUIIO
yMHOXeHUs. [IpuMeHsTh IpaBuiIo
KOMOWHATOPHOTO YMHOXKECHHS JIJIS
pElIeHMs 3a]1a4 Ha HAXO0XKJICHHE
yrcaa 00bEKTOB MM KOMOMHALIUHA.
OcBouth MOHATHS QaKTOpHAL,
yMEHUE TPUMEHSThH ONpeieTICHNE
dakTopuana B pemeHun
KOMOMHATOPHBIX 3a/1a4.
O3HaKOMUTCS ¢ HOBOI
MaTEMaTHIECKON MOJIEIBIO —
KJIACCUYECKOW BEPOSITHOCTHOM




coOwITHs. HecoBMecTHBIE COOBITHSI.
BeposTHOCTE CyMMBI IBYX COOBITHA.
BeposTHOCTh IPOTUBOIIOIOKHOTIO COOBITHS.
DKCIepUMEHTAIbHBIE JAHHBIE U BEPOATHOCTU
coObITH. CTaTHCTHYECKAsk yCTOWYMBOCTD U
CTaTUCTUYECKAsl BEPOSITHOCTD.

O3HakOMJIEHHE C HOBOM
MaTeMaTU4eCKOH MOAEIBIO —
KJIACCUYECKON BEPOSITHOCTHOU
CXEMOU ¥ MPUMEHEHHE (POPMYIIBI JJIS
MO/ICueTa BEPOSITHOCTH.
MareMaTruyeckoe MOICIUPOBAHNE
MPOCTEUIINX BEPOSITHOCTHBIX
CUTYalH.

Munu npoexm «Hepwt u
8EPOAMHOCIU COOLIMULLY.

CXeMo# 1 popMyIIoi I MoAcueTa
BEPOSATHOCTH.

3HATh OCHOBHBIE BUJIBI CITy4aiHBIX
COOBITHIA: TOCTOBEPHEIE,
HEBO3MOKHBIE, HECOBMECTHBIE
COOBITHS, COOBITHS,
IPOTHBOIOJIOKHBIE JAHHBIM; CyMMa
JIBYX CITY9allHBIX COOBITHH.
[TpoBoIUTH TOKA3aTETBCTBO (POPMYII
U TEOpEM.

3HAaTh YMCIIOBBIE XapPAKTEPUCTUKU
uH(pOpMaIny, MOJYYCHHOH B
pe3yJIbTaTe HIKCHEPUMEHTA. Y METh
MPOBOJUTH IKCIIEPUMEHT.
Hcnonb30BaTh METOIBI
CTATUCTUYECKON 00pabOTKH
pe3yJIbTaTOB U3MEPEHUN,
MOJTyYEHHBIX TPU MPOBEICHUN
JKkcnepuMeHTa. [ pynnupoBaTs
JIaHHbIE, TIPOBOJUTH 00pabOTKY
TAHHBIX, TPEICTABIISATH
uH(pOopMaIIKIo B BUJIE TaOIHII,
Jarpamm, TUCTOrpaMM, TpauKoB.
CraBuTh 1IeNIb U 33]1a4H,
IUTAHUPOBATh JIESATEIBHOCTD,
IPOBOAMTH CAMOAHAIU3 U
CaMOKOHTPOJb I€ATEIbHOCTH.
[IpoBOIUTH 3KCTIEPUMEHT,
N00BIBaTh, 00padaTHIBATh U
MPeICTaBIATh HHPOPMAIIHIO,
paboTath Mo IpaBuiLy U 00pasiLy.
KonTtakTupoBats co Bcemu
y4aCTHHKAaMHU y4eOHOro mpoliecca.




Hrorosoe noBropeHue

UucnoBsie BbIpaxeHus. Anredpanyeckue
BbIpakeHUs. DyHKIUU U rpaduKy.
YpaBHEHUS U CUCTEMbI YPaBHEHHUIA.
HepaBeHncTBa 1 cucTeMbl HEPABEHCTB. 3aJa4U
Ha COCTaBJICHHE YPaBHEHUU WM CUCTEM
ypaBHeHHH. ApudmMernueckas u
reOMeTpUYECKasi IPOrpeccu.

ITocTanoBKa Lienu U 3a/1a4 IIpU
MMOBTOPEHHUH MaTepuaa.
[TnanupoBanue yueOHOM
JIEITEIIbHOCTH Ha YPOKE U JI0Ma.
[ToaBenenue urora, KOppEKIUs
3HAHUIA.

IToaroroeka K UTOrOBOM aTTECTAIlUKU
1o Marematuke. CaMOKOHTPOJIb.




TemaTHuyeckoe IVIAHMPOBaHUE 7 Kjacca

n/m

[enb ypoka
HaumenoBanue Kozn-
TeMEL B0 [Inanupyemas [Inanupyemble npeIMETHBIE
' JeSITeTbHOCTh pe3yIbTaThl
4aco
s y4aIuxcs

Bunasl
KOHTPOJIS

[Tpumeua
HUE

MaTeMAaTHKH B 6 Kj1acce.

[ToBTOpenue kypca 6 kinacca (4 gaca)
Ienn yyeHnKa: NOBTOPEHUE NEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSMU, NECATUIHBIMH APOOSIMH, TIOJIOKHUTEIHHBIMU U
OTpHLIATEIFHBIME YHCIIaMHU; 0000LICHNE U CHCTEMATU3aIHs CBEICHUH 0 MPpeoOpa3oBaHUsAX OYKBEHHBIX BBHIPAKEHUH U PEIICHUN
YpaBHEHUH, OIYYEHHBIX B Kypce 6 Kiacca.
Henu memxarora: co3anue yCIOBUH IS aKTyaIH3aluy apu(pMEeTHIECKIX HABBIKOB YUAIIUXCS: IEHCTBHIA ¢ OOBIKHOBEHHBIMHU
JIPOOSIMH, JCCATUIHBIMU IPOOSMH, MOJIOKUTESIILHBIMHA U OTPHUIIATSIIBHBIMH YUCIIAMH; CO3JIaHUE YCIOBHI JIst 0000IICHMS U
CHCTEMaTH3alluK CBEICHUM 0 MpeoOpa3oBaHMsIX OYKBEHHBIX BHIPRKEHHI U PEILICHUN YPaBHEHHH, TOyYSHHBIX YUAIUMHUCS B Kypce

YHuBepcaabHble y4eOHbIe 1eHCTBUS: PEryJISITUBHbIE: OIIEHUBATh MPABUILHOCTD BBIMTOJHEHUS JICHCTBHS HA YPOBHE a/IeKBaTHOM
PETPOCIEKTHBHON OLICHKH; TI03HABATEIIbHBIC: CTPOUTH PEUEBOE BHICKA3bIBAHKE B YCTHOM U MMCBbMEHHOH (hopMe; KOMMYHUKATHBHBIE:

KOHTPOJIMPOBATh JEHCTBUS IAPTHEPOB.

OObIKHOBEHHBIE Apodu. | 1
Hecatuunblie apo0u.

-OCHOBHBIE TOHSTHS TEMbl: OOBIKHOBEHHAsI
Ipo0b, jecsaTUYHast JApoOb;  aIrOpHUTM
CpaBHEHWUS, CIIO)KEHHUS, BBIYMTAHMS,
YMHOXXEHUS, JeNeHHUs qpobeit;
-IpUEMbl  PALMOHAJIBHOTO
BBIUHCIICHUH C APOOSIMH.
Pemwaty 3amaun ¢ ucnonb3oBaHueM 2-3
ITOPUTMOB.

BBITIOJIHCHU A

[TonoxurtenapHbIE n|l
OTpUIATCIIBHBIC YU CJIA.

~OCHOBHBIC ITOHATHUSA TCMBI: ITOJTOXHUTCIIBHOC
YHnCII0, MOAYJIb, MMPOTHUBOIIOJIOXKHBIC YHCIIa,
AJIrOPpUTMOB CpaBHCHUA, CJIOKCHHMUA,
BbIYUTAHMUA, YMHOKCHUA, JACICHUA
TTIOJIOKUTCIIBHBIX U OTPULATCIbHBIX YUCECII;




-IPUEMBl  PAllMOHAJIBHOTO  BBITOJIHCHUS
BBIYMCICHUA C  TOJOXKHUTEIBHBIMH U
OTpPHULATENILHBIMH YUCIIAMU.

YMeTh perarts 3a71a4u ¢ UCII0JIb30BaHHEM 2-
3 anropuT™MOB.

IIpeoOpazoBanue 1

BBIPAKCHHIL. 3aKOHBl  apU(PMETHYECKUX  JCUCTBHUIL:
NIePEMECTUTENILHOTO, COYETaTeNbHOrO,
pacnpeenuTeNIbHOrO; CIoCco00B
IpeoOpa3oBaHuA anreOpandecKux
BBIPAKEHUH;
- TNpPHEMBl PAlUOHAIBHOIO BBINOJHEHHS
IpeoOpa30BaHMs BBIPAKECHHM.
Pemate 3amaun ¢ wucnonb3oBaHHMEM 2-3
ITOPUTMOB.

Penienue ypaBHeHHﬁ. 1 -OCHOBHBIE TIIOHATHSA TEMBI: YypaBHEHHE,

KOPE€Hb YpaBHCHUA, aJIlrOpUTMa PCUICHUA
JINHEIHOT O YpaBHEHHUS, MPUEMOB
paLMOHAIILHOTO pelenus JIMHEMHBIX
YpaBHEHUH.

Pemwary 3amaun ¢ ucnonb3oBaHueM 2-3
AJIITOPUTMOB, HCIOJb30BaTh HPHEMBI
PaLMOHAIBHOTO PEIICHU 3a1a4.

1. Maremaruueckuii s3bIk. MatemaTiueckas MoJeib. 12 4acoB
Ienn yuyeHUKA: OCBOCHHE TTOHATHS «alre0pandeckoe BRIPaKEHHEy», IPHOOPETEHHE YMEHHUs HAXOJUTh 3HAYEHUE aIreOpanyecKoro
BBIpa)KeHI/IH HpI/I yKa3aHHBIX 3HAUYCHUAX HepeMeHHBIX.
Ilenan memxarora: co3aHue YCIOBH JJISI TOTO, YTOOBI YJaIdecss OCBOWIIN MOHITHE areOpandecKoro BIPaXKEHHUSI KaK COCTaBHOM
YacTH MaTeMaTHYECKOTO sI3bIKa; OpPTraHHM3allksl IO3HABATEIBHOW JEATEIBHOCTH C IEJbI0 BBIPAOOTKH M OCBOCHHS yYaIIMMHCS
OCHOBHBIX CIIOCOOOB MPEIMETHBIX JICHCTBHI C HOBBIM ITOHSITHEM.

y}II/lBepcaJ'lLHble y‘[eﬁHI)Ie HeﬁCTBHﬂ: PETYIATUBHBIC. TUIAHUPOBATH W KOHTPOJIMPOBATH croco6 PEIICHUA; ITO3HABATCIIBHBIC!
OPHUCHTUPOBATHCA HA pa3H006pa3He CIIoco00B peUICHU 3aJa4; KOMMYHHUKATUBHBIC: KOHTPOJIUPOBATH ﬂCﬁCTBHH napTHEepa

YucioBele
anreOpanvecKue
BBIPAKEHMUSL.

u 2

CoCTaBIATh BBIPAKCHHS
NP pELIeHNH 3a1a4.

-COAEPKAHUS OCHOBHBIX MHOHSTHI:
YHCIOBOC W alreOpamdecKoe BBIPAKCHUS;
3HAYCHUS YHCJIOBOTO W aireOpamdecKoro
BBIPaKEHUH; aNropuT™Ma  HaXOXKICHUS
3HAUYEHUH YHCIOBOIO BHIPAKEHUS

U anre0pandeckoro BBIPAXEHUS TIpU
YKa3aHHBIX 3HaYEHUSIX IEPEMEHHOI];

C-1,2




-[IPUEMOB HaXOXKICHHUS 3HaYCHUH
YHCIIOBOTO U alreOpanyecKoro BEIPaKCHUH.
-pemats 3a1a4u 1o aropuTMy;

-yYMEHHE pelIaTh 3aJJa4qy ¢ UCIIOJIb30BaHUEM
2-3 anropuTMOB.

2. Yto0 TakKoe 3anucrBaTh -COCTaBHBIC JJIEMEHTBI MaTEMaTUYECKOTO C-3
MaTEMaTHYECKHH S3bIK. YTBCPKACHHA Ha | J3bIKa,
MaTeMaTHUYeCKOM SI3bIKE, | -TpaBuia YTEHUS uHpOpMaIUH,
T. e. COCTaBJISATH | 3allUCAHHOM Ha S3bIKC MaTEMaTHYCCKHUX
BBIPAKEHUS, YHUTaTh | CHMBOJIOB.
BBIPAKEHUS, HUCHOJb3YS | - pEIIaTh 3aJaul [0 aJITOPUTMY;
MaTEeMaTHICCKHUC - NPUBOJIUTH MPHUMEPHI A WUIIOCTPALUU
TepMuHbl. COCTaBIISATh | U3YYEHHBIX  MOJOXEHHH, NEPEBOIUTH
BBIPAKEHUS npu | “HGOPMAITIIO U3 OHOW 3HAKOBOW CHCTEMBI
pelIeHnu 3a1a4 B IPYTYIO.
BXOI[Haﬂ KOHTPOJIbHast
padora.
Yro TakKoe [lepexoauts OT | - coOepKaHUsl MOHATUH «MaTeMaTHYecKas Cc-4
3. MaTeMaTHYecKas CJIOBECHOM MOiIﬁHPI K | MOJEJNbY, BUJIbl MATEMAaTHYECKUX MOJICIICH;
MaTeMaTHUYeCKO, -3TaIbl peanuzanuu MeToza
MOZACIID. paboTath C | MaTeMaTHYECKOTO MOJIEITUPOBAHHS;
MaTEeMaTHYCCKOU -IpUEeMBbl COCTAaBJIEHUS 3aJlayd MO0 JaHHOU
MOJIC/IbIO,  COCTaBIIATH | MATEMaTUYSCKOU MOJICIIH.
YpaBHEHHUS OpH | - peliath 3aadd C HCIIOJb30BaHUEM 2-3
pELIeHNH 3a]1a4. aJIrOPUTMOB,
-y4acTBOBAaTh B COBMECTHOM AESITEIbHOCTH,
pactpenenats paboTy B TpyIIIie, OLICHABATh
paboTy y4aCTHHKOB TPYIIITHL
JluHeitHOE ypaBHEHHE C pewarb ypaBHEHHsI C | -COAEpIKAHMS TIOHSATHN «WIMHEHHOE C-5
4. OJIHO#T IIepEeMEHHOIA. OJTHUM HeI/ISBeCTHLI\l'VI, ypaBHEHHE C  OJHOM HCpeMeHEIOI/I»;
pemiath MPOCTEHIIINEe | anropuT™Ma peleHus JIMHEWHOTO
33/1a4d Ha COCTaBJICHHE | YPaBHEHUS,

YpaBHEHHUH.

- IPHUEMBI COCTaBJIECHUS MaTeMaTHYECKOU
MOJIEJIM  pEeaJbHOW CHUTyallud B  BHUJC
JIMHEITHOI'O ypaBHEHUS;

-[IpUEMBbl COCTAaBJECHUS 3aladd IO AAHHOHN
MaTeMaTU4eCKOH Mojienu.

YMeTs pemaTs 3a1a41 ¢ UCIOIb30BAHUEM 2-
3 anropuTMoB




Koop JUHATHAS TIpsMast. 2 3anuceIBaTh U | -COIepXKaHUA TOHATHH  «KOOpPIMHATHAS C-6
n300pakaTh YHCIIOBBIE | MPSIMAsy»;

MIPOMEXYTKH Ha | - MPUEMBI HAXOXACHUS PACCTOSHUS MEXKIY
KOOPAVHATHOW MPSAMON. | TOYKAMHU Ha KOOPJUHATHOM IPSIMOil.

YMeTs pemiaTh 3aJ1a4u ¢ UCTIOJIb30BaHUEM 2-
3 ajIropuTMOB; MPUMEHSTH IOJTYYCHHbIE
3HaHMS B HOBOW CHUTyallud; MEPEBOAUTH
UH(POPMAIIUIO U3 OJHOM 3HAKOBOI CHCTEMBI

B JIDYTyI0.

Konumponvnaa paooma | 1 -OCHOBHBIX TIOHSTHS TEMBI;
no meme -IPUCMBbI pauOHAJIBHOTO BBITTOJTHCHUA

. 3a7a4  TEMbl, NPUEMBI pEIIEHHS 3anad

«Mamemamuueckuii
TOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

A3BIK. - pelaTh 33124 O alIrOPUTMY;
Mamemamuueckasn -pemiaTh KOMOMHHUpPOBaHHbBIE 3aJaud C
MoOeiby HCIIOJIb30BAHMEM (OJIee YeM 3 allrOpPHTMOB;
NPUMEHSATh TIOMy4EHHbIE 3HAHMS B HOBOM
CUTYaIUH; MCTIOJIb30BATh TIpHEMBI
PAILMOHAILHOTO PEIEHHS 3a/1a4.

2. JIuneitnas ¢pyHkuus. 12yacos
ean yyeHuka:
-pa3BUTHUE MOHATHS «KOOPAMHATHAS IIIOCKOCTHY;
-OBJIa/ICHUE YMEHHEM CTPOUTH NMPSMYIO, YIOBJIETBOPSIOLIYIO YPAaBHEHHUIO ¢ OJHON IIEpEMEHHOM;
-0CBOCHHE TIOHSTHH IMHEHHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMIY, «JTMHEHHAsT QYHKIUD), «IpsMas POIOPIIMOHATILHOCTDY;,
-OBJIaJICHUE YMEHUSIMH HaXOJUTh PEIICHHS JINHEHHOTO YpaBHEHHS C IBYMSI IEPEMEHHBIMH, TPE0OPa30BhIBATh THHEHHOE YpaBHEHNE
C IByMs IEPEMEHHBIMU K BUIY JIMHEHHOW (YHKLUH;
-OBJIaJICHUE YMEHHUSIMH CTPOUTH TpaduK TUHEHHON (QYHKIINH, B YACTHOCTH PSIMON MPOTIOPIIMOHATBHOCTH, YUTATh TpaduK THHEHHON
(bYHKIIUH, ONpeeNsaTh Mo (GopMyse 0cCOOEHHOCTH PACIIONIOKEHHS TpadKa Ha KOOPAWHATHOM TUIOCKOCTH.
Lean megarora: cozganue yCJIOBHHA JJIsl TOrO, YTOOBI CHCTEMaTHU3UPOBATh M YTIIYOUTh IPEACTABICHHS yYaIluXCcsl O KOOPAWHATHON
TUIOCKOCTH, 7Sl (DOPMHUpPOBAaHUS yMEHHH y4alluxcsl MEepPeBOANUTh aHAINTHUYECKYI0 MH(OpMAIMIO Ha s3bIK rpa)MKOB, CO3JaHHE
YCIIOBHH JUTs pa3BUTHS rpadruecKoi KyIbTyphl YHaITHXCS.

YHuBepcaabHble Y4eOHbIe AeliCTBMSA: PEryJSITHBHbBIC: YUUTHIBATh MPAaBUJIO B IJIAHMPOBAHWH W KOHTPOJIE CIOCO0a perieHus,
pasnyaTh crocod W pe3yabTaT NEHCTBHUS; IO3HABAaTEJbHbIC: OPHEHTHUPOBATHCS HA pazHoOOpasue CHOCOOOB pelIeHus 3al1ad;
KOMMYHUKATHBHBIC: YYUTHIBATh DPa3HblE MHEHHUS U CTPEMUTHCS K KOOPAWMHAIMK PAa3IMYHBIX MO3UIHMHA B COTPYIHHYECTBE,
KOHTPOJIMPOBATh IEHCTBUS MapTHEPA.




KoopnunaTtnas
ILUIOCKOCTD.

OnpenensTs
KOOpPAMHATHI TOYKH Ha
TUIOCKOCTH U BBITIOJTHSTH
MOCTPOEHHE TOYEK 10 UX
KOOpJMHATaM.

-COJICp)KaHUs ~ MOHSATHH  «KOOpPIHMHATHAsS
IUTOCKOCTB); alITOPUTMA MMOCTPOCHHUS TOUKH
10 WM3BECTHBIM KOOpAMHATaM, alropuIMa
OTIpeNieJIeHNs] KOOpAMHAT JaHHOM TOYKH,
anropurMa MIOCTPOCHHUS IPSMOI,
YIOBJICTBOPSIIOILEH TNHEHHOMY YPaBHEHUIO
C OJIHOU IIEPEMEHHOI];

-0COOEHHOCTEH KOOPIMHAT TOUKH, JIS)KAILEH
B TOM WIH HHOM MeCTe KOOPIMHATHOH
TUTOCKOCTH.

Pemate 3amaun, NMpPUMEHATH IMOTYYCHHBIC
3HAaHWS B HOBOM CHTYaIllH; II€PEBOJHUTH
nH(pOpMaNNIo U3 OJHON 3HAKOBOI CHCTEMBI

B JIPYT'YIO.

C-7

JIuneliHoe ypaBHEHHE ¢
JBYMsI IEPEMEHHBIMU.

IIpoBepsTh,  sABIAETCS
m napa 4yucel
pelIeHueM ypaBHEHUS C
JIByMs IEPEMEHHBIMH.

-COZEPKAHU MOHATUN «JIMHEWHOE
YpaBHEHHE C JByMs IE€PEMEHHBIMUY,
«rpaduK JTMHEHHOrO ypaBHEHHS C IBYMs
NIEPEMEHHBIMUY, AJITOPUTMA HaXOXJICHUS
KOpPHEH JIMHEMHOIO YpaBHEHUS C JByMs
HepEeMEHHBIMH, TIOCTPOEHUS Irpaduka;
-rpayuIecKoro u anreOpandecKoro
CII0CO00B HAXOXKICHUS TOUKU NepecedeHUs
JBYX MPSIMBIX;

-MPUEMBI  COCTABIICHHSI MaTeMaTHYECKON
MOJENM pealbHOW CHTyalluh B BHJIE
JIUHEHHOTO YpaBHEHHS c JByMs
NIEPEMEHHBIMU.

- CO3/1aBaTh alTOPUTMBI JESITEIbHOCTH,
nepeBoinTh  MHGOPMALMIO U3 OJHOM
3HAKOBOM CUCTEMBI B IpYTYIO;

-pemaTh KOMOWHHpPOBaHHBIE 3aJaddl C
HCIIONIb30BaHKEM OoJiee YeM 3 alropuTMOB,
MIPUMEHSTh IOJYYEHHbIE 3HAHHS B HOBOH
CUTyall{; TIEPEBOJUTH HH(POPMAIHMIO U3
OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO.

C-8

Jluneitnas QyHKUUS.

3+1

Omnpenenenue
JTUHENHON ¢$yHKIMH
y=Kx+b,  mocTpoeHue

rpapuka. Ilo rpaduxy

-CcoJiepKaHHsl MOHATHH «rpad¥K JMHEHHOH
GyHKIINY, anropuT™Ma MIOCTPOEHHUS
rpaduka;

-IpUEMBI YTCHHUS TpaduKa;

C-9,10




OlpeNeNsATh  3HAa4YCHHE
(hyHKIHH TI0 3aJaHHOMY
3HAUCHHIO apryMeHTa U
HA00OPOT.

CocTaBnsiTh ypaBHEHHS
Y HAXOAUTH KOOPANHATHI
o0mMX  TOYeK JABYX

-TIPUEMBI pemeHns ypaBHEHHH u
HEpPaBEHCTB C  TIOMONIBIO  TPaQUKOB.
CoznmaBaTh  alrOpUTMBL  JAESITENBHOCTH,
NepeBOANTh MH(OpManuioo W3  OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO.

TPSIMBIX.
0. JIuaelinag CI)YHKLU/IH BrinonHsATh -coJiepKaHus TOHATHMN: npsMast C-11
Y=KX. HOCTpOCHHE  TpaduKa | NPONOPLIHOHAIBHOCTD,
CaMOCTOSTCIbHAS ¢yakoun. Ilo rpaduky | Bo3pacraromas/yOsiBaromias (I)YHI(].[I/IHU,
ONpeNeNsTh  3HA4YCHHE | aTOPUTMa IOCTPOCHUSA rpaduka MIpsSMON
pabora. (YHKUUM 110 33JaHHOMY | NPONOPIHOHAIBHOCTH;
3HAYCHHUIO apryMeHTa W | -cmocoba 3ajaHus (GOpMyNod ITaHHOTO
Hao0OopoT. rpaduka npsiMoi NpoNnopIUOHAILHOCTH;
-0cOOCHHOCTeH pacHoyioxkeHHs Trpaduka
JIMHEHHOW (YHKUMM B 3aBHCUMOCTH OT
3HAKOB K03¢durmentoB K u m.
Co3paBath  aJrOpUTMbl  JISITEIBHOCTH,
nepeBoinTh  MHGOPMALMIO U3 OJHOM
3HaKOBOl CHCTEMBI B JPYIyIO, BIIAJIETh
HAaBBIKAMH  COBMECTHOH  JGSTENBHOCTH,
pacrpenesith paboTy B rpymie, OLeHHBATh
paboTy yYaCTHUKOB IPYIIIIBL
10. B3anMmuoe VYcraHaBnMBaTh -BUJIbI B3AUMHOT'O PACIIOJIOKEHUS TPahHKOB
PACIIONOKEHHE B3aHMHOE JIMHEWHBIX GbyHKUU, CIoCcO0bI
o PAaCIONOXCHUE ONpEeNeNICHHsT B3aUMHOTO  PACIIOJIOXKCHHUS
rpadukoB JIMHEHHBIX y o b
. rpaguKkoB  JIMHEWHBIX | TpaUKOB JIMHEWHBIX (QYHKIMH 10 HX
dynxumi. byHKIHL, bopmyram;

-criocoObl  3amaHus  (POPMYIION  TaHHOTO
rpaduka mpsMoN MPOMOPIHOHAIEHOCTH;
-OCOOCHHOCTH  PAcCIOJIOKEHUsT  Tpaduka
JMHEHHOW (YHKIMM B 3aBHCUMOCTH OT
3HaKOB K03 duuueHToB K u m.

Ymers MIPOBOANTH HCCIIeI0BaHNe
HECJIOXKHBIX CUTYallMH, esaTh 00001meHws,
OIMCHIBATH ¥ IIPEJCTABIISATH PE3yJIbTaTHI
paloThl; BIAAETh HABBIKAMH COBMECTHOH
JeATENbHOCTH, paclpelensTs paboTy B




Tpymme, OIECHUBAaTh paboTy y4YacTHHKOB
TpYIIBL.

KonPOJlea}l paﬁoma 1 -~OCHOBHBIC IIOHATUSA TEMBI;
no meme « Jluneiinasn -IPpUCMBbI pallMOHAJILHOTO  BBINIOJIHCHUSA
3aga4 TEMbl, HOPUCEMOB pPCHICHUA 3adaq
dynxyuay
TOBBIIICHHOT'O YPOBHS CJIOKHOCTH.

Pemars 3amaum  mo AJIrOPUTMY; peIIaTh
KOMGI/IHHpOBaHHHe 3a1aun Y
HCIIOJIb30BaHKEM OoJiee YeM 3 ajrOpUTMOB;
NPUMCHATH MOJYYCHHBIC 3HAHHUA B HOBOM
CUTYyalluu, HCIIOJIb30BATh MIPpUEMbL
PAOMOHAJIBHOI'O PCHICHMS 3aaa4.

3.Cucrembl ABYX JIMHEWHBIX YpaBHEHUH C IByMs iepeMeHHbIMU. 11 yacoB
Henn yyeHuka:
-OCBOCHHME IOHATHH «CHCTE€Ma JABYX JHMHEHHBIX YPAaBHEHHMH C IBYMSI HNEPEMEHHBIMU», «PEIICHHE CHCTEMBbl JBYX JIHMHEHHBIX
YPABHEHUH C IBYMs IEPEMEHHBIMIY;
- OBJIaICHUE YMEHUEM OIIPEICIISITh, SBJSIETCS JIM [apa YUCETl PEILICHUEM CHCTEMBI,
-OBJIAZICHUE YMEHHUSIMHU PelIaTh CUCTEMY JIBYX JIMHEHHBIX ypaBHEHHUI C JABYMs MEPEMEHHBIMH Ipad)UuecKUM METOAO0M, METOAOM
MOJCTaHOBKH, METOJIOM aJIr€0pandecKoro CIOKEHHUS;
- OBJIaJICHUE YMEHHUEM PEIIATh 33Ja4M, MCIOJb3ysl B KAYECTBE MAaTEMaTUYECKON MOJEIN CUCTEMY ABYX JIMHEHHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMHU.
IMean menarora:
-CO3/laHH€ YCIOBHUH I TOro, 4YTOOBI ydYaluecs IOJIy4WIM LEJIOCTHOE IPEeACTaBIEHHE O CHCTEMax YPaBHEHUH C JByMs
NepEMEHHBIMUY;
-CO3/1aHUE YCJIOBUM AJIsl TOrO, YTOOBI ydalluecs IMOJNyYMJIM NPEACTABICHHE O CHCTEME JABYX JHMHEHHBIX YPaBHEHHH C JABYMs
NEPEMCHHBIMU KaK O MaTeMaTHYECKOM MOACTIH peam)Hoﬁ CUTyaluu,
-OpraHu3alys MMO3HABATEIbHOW NESTEIbHOCTU C LENbI0 BHIPAOOTKM M OCBOCHHMS MPEAMETHBIX JIEHCTBUI MO PELICHUIO CHUCTEM
rpauuIecKuM CrocoooM;
-CO37IaHKE YCIOBHUH JISI OCBOCHHS YYAIIMMHCS CIIOCOOOB MPEIMETHBIX JEHCTBHIA MO PEIIEHUIO CUCTEM JBYX JIMHEHHBIX YPaBHEHUN
C ABYMs NEPEMEHHBIMU,; 110 PECIICHUIO 3a1a4 C TIOMOIIBIO CUCTEM IBYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs IEPEMCHHBIMHU.

YHI/IBepcaJIbHBIe yqeﬁnble [[eﬁCTBHHZ PErYJIATUBHBIC: OLICHUBATH IIPABUIJIBHOCTH BBIIIOJIHCHUA Z[eﬁCTBPIH; IIO3HaBaTCJIbHBIC!
CTPOUTH PCUYCBOC BHICKA3bIBAHUC B YCTHOﬁ Y MMCbMEHHOM (1)0 MC; KOMMYHUKATUBHBIC: KOHTPOJMUPOBATH HeﬁCTBHH IMapTHEpA.

11.

OCHOBHBIC TTOHSTHUSL. 1 IIpoBepsaAts, sBIsETCS | -COIAEpXKAHME TOHATUH: CHUCTEMY JBYX C-12
b7 napa yycen | TMHEHHBIX ypaBHEHHI c JIByMsl
peleHreM CUCTEMBI | IEPEMEHHBIMY, pEIIEHHE CHCTEMBI JBYX
YpaBHEHHH., pelmaTh | JMHEHHBIX ypaBHEHHHI c JBYMS




rpaUIecKuM crroco6om
CUCTEMY YpaBHEHUH.

MIEPEMEHHBIMH; AJITOPUTMa Tpaduaeckoro
PCILICHUS CUCTEMBI;

-CIOCOOBI pacro3HaBaHUsA CHUCTEM,
HMEIOIIUX €JJMHCTBECHHOE pelIeHue,
MHOXECTBO  pELICHUH, He  HMEIOUIUX
peleHus.

Pemrate 3a1a4un o anropuTMy.

12.

MerTo/1 IT0CTaHOBKH.
CamMocTrosTelbHas
pabora.

Pemate  mpocreiimue
CHUCTEMBI ypaBHEHUNI
PasHBIMU cIIOCO0aMHu.

-QICOPUTMBL  PELIEHUS CUCTEMBI JABYX
JINHENHBIX ypaBHEHUNI c JIBYMs
MEPEMEHHBIMHI METOJIOM MOACTaHOBKH;

- IPHEMBI PallHOHAIBHOTO PEIICHUS CHCTEM
METOJOM MOACTaHOBKH.

-pemiath KOMOMHHpPOBAaHHBIC 3a7add C
HCTIONB30BaHNEM 2-3 u Oojiee alropuTMOB,;
HCIOJIb30BaTh  INIPUEMBl  PAlMOHAIBHOIO
peuleHus 3a1ay;

-[IPUMEHATh IOJyYEHHBIC 3HAHUS B HOBOH
CUTyalluu.

C-13-14

13.

Meton anreGpanueckoro
CIIOKCHHSI.
CamocrosiTenbHas
pabora.

- QITOPUTMBI pEIIEHUS CHUCTEMBI IBYX
JIMHENHBIX yYpaBHEHUNI c JIBYMs
HNEepEeMEHHBIMH METOAOM alre0pandeckoro
CIIO’KEHUS;

- IPHEMBI PAllHOHAIBHOIO PELICHUS CHCTEM
METOJIOM alreOpandecKoro CiI0KeHHS.
-pemiath KOMOMHMpPOBAaHHBIE 3a7add  C
HCTIONIB30BaHNEM 2-3 u Oojiee alropHTMOB,;
HCIONB30BaTh MPHUEMBI  PAallMOHAIBHOIO
peuleHus 3a1ay;

-IPUMEHSATH MOJTy4YeHHbIE 3HAHUS B HOBOH
CUTYalluu.

C15-16

14.

Cucremsl JIMHEMHBIX
ypaBHEHUH C  JAByMA
IIEPEMEHHBIMU KaK
MaTeMaTU4YeCKue

MOJEIHN peanbHbIX
CUTYalHi.

-3Talbl COCTABJIICHHS CHCTEMBl ypaBHEHHUI
TI0 YCJIOBHIO 33/1a4H;

-IPUEMBI  OTIPENENICHUs]  PAlMOHAIBHOTO
crmocoba  pemleHus — JJTaHHOW — CHUCTEMBI
YPaBHEHHUI;

-IpUEM  KOHCTPYUPOBaHHMA  peanbHOI
CHUTyallUl 1O JaHHOM MaTeMaTh4ecKoil
MOJIENY B BUJIE CHCTEMBI YPaBHEHHH.

C-17




-COCTaBIISITH ~ MaTEMaTH4eCKyl0  MOJCTb
CHUTYaIH;

-BIIAJIETh HaBbIKaMHU COBMECTHOI1
JeATeNIbHOCTH, paclpenesisiTh paboty B
rpymme, OLEHUBAaTh paboTy Y4YacCTHHKOB

TPYIIIIBL
K-3 I('onmpo JIbHAS paﬂoma 1 -OCHOBHBIE IIOHATHS TEMBI,
no meme «Cucmemot -IPUEMBl  PALMOHAJIFHOTO  BBIOJHEHUS
. 3aJad TEMBl, IPHUEMOB peIIeHUs 3amay
o6y . JIUHEUNBIX TIOBBIIIEHHOTO YPOBHS CI0)KHOCTH.
ypasuenuii ¢ 06ymsa -pelIaTh 3aJa4y 110 AITOPUTMY;
nepemenHbIMU) -pemath KOMOMHHpPOBAaHHBIC 3a7add C
HCTIONB30BaHMEM OoJiee YeM 3 alrOpHTMOB,;
MIPUMEHATH MOJyYCHHBIC 3HAHUS B HOBOM
CHUTYyallUuu; HCTIONb30BaTh MPUEMBI
PaIMOHAIBHOTO PEeIIeHHs 3a1a4.
4. Cternens ¢ HATypaJIbHbIM I1OKAa3aTCJIEM U €€ CBOMCTBA. 8 4acoB
ean yueHuka:
-OCBOCHUE MOHATHA «CTEIIEHb C HATypaAJIbHBIM [OKA3aTEJIEM»; OCBOCHUE CBOMCTB CTENIEHU C HATyPaJIbHBIM TIOKa3aTENEM;
-OBJIaJICHUE YMEHHEM HaXOAWTh HATYPAIbHYIO CTENIEHb YHCIIA, TIONh30BATHCS TaOIHUIIeH CTETICHeH;
-OBJIaJICHUE YMEHHEM HCIIONb30BaTh CBOMCTBA CTENEHH IS TPeoOpa3oBaHusl anreOpandeckKuX BhIPaKEHUH.
IMean menarora:
-CO3/IaHKe yCIIOBHIA JUI 000OIIEHNS U CUCTEeMAaTH3allii CBEJIEHUI O CTETIEHU C HATYPaJIbHBIM MTOKa3aTelleM;
-CO3/IaHKe yCIOBHIA JUTA (DOPMUPOBAHUS TPEACTABIICHUIA yUAIIUXCS O CTETIEHN KaK COCTABIISIONICH MATEMAaTUIECKOTO S3bIKa;
-OpraHu3anus Mo3HaBaTelIbHOU JIEATEIIbHOCTH O BBIBOJIY COBMECTHO € YHYAIIUMHUCS CBOMCTB CTETICHHU;
-CO3JIaHHE YCIOBUH MJIi TOTO, YTOOBI ydalllMecs HAYYIJINCh MPUMEHSIThH CBOMCTBA CTEMEHU IS YNPOIICHUS alre0pamdecKux
BBIPKEHHIA;
-CO3/laHH€ YCIIOBUHU JJi1 BBEACHUS CTEIEHH C HYJIEBBIM IIOKA3aTeNieM KaK MOHATHSA, HE MPOTUBOPEUYAIEro U3yUYECHHBIM CBOMCTBaM
CTEIIEHH.
YHuBepcajbHble yueOHbIE AEHCTBHS: PErYJSITUBHBIC: YYMTHIBATh MPABUJIO B IUIAHMPOBAHWHM W KOHTPOJIE CHOCO0a PELICHMUS,;
MO3HaBaTENbHbIC: OPUCHTUPOBATHLCS HAa pa3HOOOpa3He CrIocOO0B pelIeHUs 3aa9; KOMMYHUKATUBHBIC: YUYUTHIBATh Pa3HbIC MHCHUS U
CTPEMUTHCS K KOOPJIMHAIIMK PA3JTMYHBIX MTO3UIIMH B COTPYIHUYECTBE.
15. YUTto Takoe CTeleHb C 1 3anuceBaTh -IIOHATUSL  CTENEHM C  HaTypaJbHBIM C-18
HATYpATbHBIM NPOM3BEACHHE B BHJE | ITOKa3aTesieM,  NPHEMOB  BBIYHUCIICHHS

cTenieHu. 3HATh MOPSIOK | HATYPAJILHOM CTENEeHH I Pa3IMYHBIX
BBINIOJTHCHUS JICHCTBUM, | TUIIOB YHCEI;

coZlepKaluX CTETECHb. -cmoco0a TMpencTaBlIeHMs] 4YHucia B BHIE
TIPOM3BE/ICHHS] CTETICHEH.

IIOKa3aTcCJICM.




PewaTh 3a1a4u o alnroputMmy.

16. Tabnuua OCHOBHBIX 3HaHWE TIPHHIWIOB COCTABIICHUS IIPABHI C-19
CTereHei. MIpUMEHEHHS TaOJIHIIBI CTETICHEH;
Pemrate KOMOWHHMpOBaHHBIC 337a4ll  C
HCTOJB30BaHUEM 00JIee YeM 3 alTOPUTMOB.
17. CBolicTBa CTEeIlleHu C Brimonusate -CBOICTB  CTENEHU C  HaTypaJbHbIM C-20
HATYPATbHBIM YMHOXKEHHE,  JIeNIeHHe | MOKasaTeleM; §
CTeNeHe, BO3BEJIEHUE | -MPUHIUIIOB BBHIBOJA CBOWCTB CTENEHU C
IIOKAa3aTCJIEM.
CTCIICHH B CTCTICHb. HaTypaJbHBIM MOKa3aTeJIeM.
Pematr 3amaun mo anaroputMy; pemiarth
KOMOWHHUPOBAHHEIC 3a1a9u c
HCTOJNBF30BaHUEM 0oJiee 4eM 3 alrOPUTMOB.
18. VYMHOXEHHUE M JEJCHUE Bremonnasate -IpaBUjia YMHOXKEHUS U JEJICHUSI CTEIEHEH C-21
CcTerneHeil ¢ OIMHAKOBBIM YMHOKCHHE W JIeJICHHE | C ONWHAKOBBIMH MOKA3aTCISIMU;
CTETICHU C | -IpHHIMNI BBIBOJA TPABIJ YMHOXXEHHUS W
II0Ka3aTcJIEM. o
OJIMHAKOBBIMH NEIeHUsT  CTeNeHeH ¢ OJMHAKOBBIMHU
MOKa3aTeISIMHU. MOKa3aTeIAMHU.
Co3niaBaTh alrOPUTMBI JESITEILHOCTH.
19. CreneHb C  HyIEBBIM -TIOHSATHS CTETIEHHU C HYJIEBBIM MTOKA3aTENIeM; Cc-21
TOKA3aTeIICM. -IPUHIMIE 060CHOBaHHs paBeHcTBa a%=1,

Pemlatb KOMOMHWpOBaHHBIE 3aJa4u C
UCTIOJIB30BaHHEM 0oJjiee ueM 3 aJlrOPUTMOB,
NPpUMCHATHL TOJIYYCHHBIC 3HAaHHUSA B HOBOM
CHTYalUH.

[TpoBepounas pabota 1o

~OCHOBHBIC ITOHATHSA TEMBI,

TeMeE ((CTeHeHB c -IPpUCMbI paluOHAJIBHOT'O BBITIOJTHCHHA
3aa4 TEMbl, IPHUEMOB PCIICHUA 3a4a4d
HaTypaJbHbIM
TOBBIIICHHOT'O YPOBHS CJIIOKHOCTH.
HoKa3aTeaeM»

-pemars 3a/1a4u 1o aJirOpUTMY;
-pemiaTh KOMOWHHMpOBaHHBIE 3aJ@audl ¢
HCTIOb30BaHUEM OoJiee 4eM 3 alnrOpuTMOB,
NPUMEHATH MOJIYYCHHBIC 3HAaHHUA B HOBOH
CUTyalluu, HCIIOJIB30BATh IIPUEMBI
PALOHAILHOTO peLIeHHs 3a1a4.

5. Ognounensl. Onepanuu HaJl OJTHOWICHAMH. 9 4acoB.

Meaun y4yeHUKOB:

-OCBOCHHE TIOHATHH «OTHOUICH, «KOI(PGUIIMESHT OJHOUIICHA», «CTAHIAPTHBIN BH/ OJHOUICHA», «CYMMa OJTHOUYICHOBY;
-OCBOCHHE CITOCOOOB BBIMOJHECHUS CIOKCHUS, BBIYMTAHHS, YMHOKCHHS, JCJICHHUS OJHOUICHOB, BO3BEJCHUS OJHOYWICHOB B HATYPAIbHYIO
CTEIICHb;




-OBJIaJICHUE YMEHHUEM MPUBOAUTH OJJHOWICH K CTAHAAPTHOMY BUY, BBITIOJIHATH CJI0KEHHE OJTHOUJICHOB;
- OBJIaJIeHUE YMEHHEM MTPUMEHSATH TOTy4YeHHbIE 3HAHNUS ISl YIIPOIICHNS BBIPAKSHNUHN, PEIIeHAs yPaBHEHHH.
Ilean meparora:
-CO3JIaHKEe YCIOBHM JyIst POPMUPOBAHUS TPEJCTABICHUH yUaIIMXCsl 00 OJJHOUWICHE B €r0 CYMME KaK JIEMEHTaX MaTeMaTHYeCKOTO S3bIKa;
-CO3J]aH¥€ YCIOBHUH TSI BEIPAOOTKH W OCBOEHHUS MMPEIMETHBIX JIEHCTBHIA MO BBHITIOJHEHHUIO OCHOBHBIX OIEPANUii C OHOWICHAMH.
YHuBepcanbHble y4deOHble AeHCTBHMA: PETYIATHBHBIC: YYUTHIBATH MPABWIO B IDIAHUPOBAHWHW ¥ KOHTPOIJIE CIOCO0a pEeIIeHus;

TMO3HAaBATCJIbHBIC. OPUCHTUPOBATLCA Ha pa3Hoo6pa31/Ie CII0CO00B PEHICHUA 3aJa49; KOMMYHHUKATHBHBIC. KOHTPOJIN

pOBaTh NCUCTBUSI MAPTHEPA.

20. Tlousatue OJIHOYJIEHA. 2 Brimonaate - MOHATHUS: OOHOWIEH, CTAaHIAPTHBIM BUJ C-22
CraHxapTHbIH BUJT NPUBEJICHNS] OJHOYIICHA | OJHOYJICHA; IropuT™Ma  IMPUBEACHHS
OHOWICHa. K CTaHAApTHOMY BUJY, | OHOWIEHA y CTAaHIAPTHOTO BUY; 3
orpezieieHue -IPUEMBbl  COCTABJICHUSI MaTeMaTHYeCKOMH
k03¢ punneHTa MOJIENIM CUTYallud B BUJIE OJHOUJICHA.
OJTHOYJICHA. YMmers pemaTh 3aJaud 110 alrOpUTMY,
pemiath KOMOWHHMpOBaHHBIE 3aJaudl  C
HCIIONIB30BaHNEM OoJiee 4YeM 3 alropuTMOB,
MIPUBOJWUTE AJISI WIUTIOCTPAlMU M3Y4EHHBIX
TIOJIO’KEHUH CaAMOCTOSTEIHHO MOJ00paHHBIE
MIPUMEPBHI.
21. CrnoxeHue W BLIUMTAHHUE 2 BhINONTHATE  CIIOKEHUE | -TIOHATHS «ITOJOOHBIE OHOWICHBI,
OJIHOUJICHOB. " BBIYMTAHHE | aNTOPUTMA CIO0XKEHHS ¥ BEIYMTAHHS
OJTHOUJICHOB. OJTHOUJICHOB;
-IIPUEMbI COCTABIICHUS] MaTEMaTHYECKON
MOJIENIN CUTYaIlUH B BUJE CYMMBI WIIH C-23
Pa3HOCTH OJTHOYJICHOB.
-pelath 3aa4uu Mo aropuTMy;
-pemiath KOMOMHUPOBAHHBIE 3a]]a4H C
HCIIOJIb30BaHNEM OoJiee ueM 3 alrOpUTMOB.
22. VYMHOXKEHUe 2 BrimomnusaTh -UITOPUTMBl  YMHOXKE€HHsSI ~ OJHOYJICHOB, C-24
OJTHOUJICHOB. YMHOXCEHHUE BO3BEJICHUS! OJHOWIEHA B HaTypaJbHYIO
BosBenenue opHodiieHa OAHOTICHOB, CTCTICHD;
BO3BEJCHUE OJHOWICHA | -IPUEMbl  YIPOIIEHHS  alreOpandecKux
B HaTypaJbHYIO CTCIICHD. B CTEIEHb. BBIPOKEHHH C OJJHOUIIEHAMH.
Ymers CO3/1aBaTh JITOPUTMBI
JIeSTeIbHOCTH.
23. Jlenenue omHOYIEHA HAa 2 BrimonsaaTs JIeNICHHE | -aJITOPUTM JENCHHS OJHOYICHOB; C-25
OJTHOYJIEH., OJTHOYJICHOB Ha | -pUeMbl  YIPOLICHHUs  anreOpanyecKux
OJTHOYJICH. BBIDOKEHUII C OJHOWIEHaMH; crocoda
OIpeieeH s
KOPPEKTHOCTH/HEKOPPEKTHOCTH 3aJaHUsI.




-C03/1aBaTh allTOPUTMBI JIESTEITbHOCTH;

-BIIAJICTh HaBbIKaMHA COBMECTHOH
JeSITeIbHOCTH, YMETh paclpeaessaTh paboTy
B IpyIIe, OLECHUBATh Pa0OTy yYacTHHKOB

TpYIIIBL.
K-4 Konumponvnan paooma 1 -OCHOBHBIX MOHATUI TEMBI;
no meme «OoHOULEHDL -IPUEMOB  PALMOHAJILHOTO  BHIOJHEHUS

3a/1a4 TEMbI, NPUEMOB PpEIIEHUsS 3a]au
MOBBIIEHHOTO YPOBHS CIIOKHOCTH.
00HOUNEeHaMU» VMeHHe pemaTh 3aJadd [0 alrOpHTMY,
pemarh KOMOWHMPOBaHHBIE — 3aaud  C
HCIIOJIb30BAHUEM GOJIEE YeM 3 alTOPUTMOB,
NIPUMEHSTh TIOMyYEHHbIE 3HAHHMS B HOBOW
CHTYaIHH.

Onepayuu Hao

6. Muorowiensl. Onepanny HaJ MHOTOWIeHaMU. 18 yacos
ey yueHuka:
-OCBOEHHE MOHATUI «MHOI'OYJICH», ((CTaHHapTHbIﬁ BUJ MHOTOWICHA», KCYMMa MHOTOYJICHOB»,
-OBJIAACHHUEC YMCHUEM BBIIIOJIHATH HeﬁCTBHfI HaJ MHOT'OYJICHaAMU,
-pa3sBUTHUC YMCHUA ITPUMCHSATD ITOJYUCHHBIC 3HAHUA JIA YIIPOILICHU A BLIpa)KeHPIﬁ, peuIcHuAd ypaBHeHHﬁ, TCKCTOBBIX 3a1a4,
-0CBOEHHE (POPMYII COKPAIIIEHHOTO YMHOKEHNS,
-OBJIaJICHHE YMEHUEM MTPUMEHATh POpMYIIBI JUIs TpeoOpa3oBaHus anredpandeckux BhIpaKeHHUH, pelleHns: ypaBHEHUH;
-0CBOEHHE cI10c00a BBIMOIHEHHS JCJICHUA MHOI'OYJICHA Ha MHOI'OYJICH.
IHean memarora:
-Opranun3anusa yLIe6HO-BOCHI/ITaTeJ'II)HOI\/'I ACATCIIBHOCTHU IO OBJIAACHHUIO YMCHHUEM BBIINIOJIHATH I[eﬁCTBPIfI Haa MHOT'OYJICHAMU,;
-CO31aHHuC YCJIOBI/Iﬁ AJId IOHUMaHugd YYCHUKaMU HCO6XOI[I/IMOCTI/I MMPUMCHCHH A @opMyn COKpPAICHHOI'0 YMHOKCHUA
-CO3/IaHME YCJIOBHH I (POPMUPOBAHUS y YHAIIUXCA MIPEACTABICHUH O TPUMEHEHUU (HOPMYJIT COKPAIIIEHHOTO YMHOKEHUS;
-CO31aHHuC yCJ'IOBI/Iﬁ JIA BLIpa6OTKI/I " OCBOCHUS NPCAMETHBIX ):[CI\/'ICTBI/II\/'I 110 BBIIIOJTHECHHUIO ACJICHUA MHOI'OYJICHA HA OJHOYJICH.
YHl/lBepca.H])Hble y‘leﬁﬂble HeﬁCTBHHZ PErYIATUBHBIC. pa3jinyaTb croco6 u pe3yiabTaT ﬂeﬁCTBHH; IIO3HaBAaTCJIbHBIC: BJIAACTH
O6I_I_II/IM MNpUEMOM pCHICHUSA 3aaay, OCYIICCTBIIATH IOUCK HCO6XO,Z[PIMOI>1 I/IH(I)OpMaLII/II/I JJIs1 BBIITOJIHCHU A y‘-ICGHLIX SaﬂaHI/Iﬁ C
UCIOJIb30BaHWEM Y4YeOHOIl NuTepaTypbl; KOMMYHUKAaTUBHBIE: YUUTHIBaTh pa3Hble MHEHUS M CTPEMUTHCA K KOOpAMHALUU
PAa3JIMIHBIX H03I/II_II/II71 B COTpYAHHUYCCTBC.

24. OCHOBHBIE TOHSTHUSL. 2 BrimonssaTe: -IIOHSATUSI MHOTOWIEH, CTaHIapTHBIA BUJ C-26
a) MIPUBEJICHHE | MHOTOWICHA; aJITOPHTMa IIPUBCACHUS
MOA00HBIX MHOTOWIEHA K CTAHJIAPTHOMY BHLY;
cjaraeMbix, -TIpUEMbI COCTABJICHHUS MaTEMaTHIECKON
0) pacKpbITHE CKOOOK, MOJICIT CUTYaITUH B BHJIC MHOTOYJICHA.




B)  pa3loXeHHe  Ha
MHOXKHMTEIN CIIOCOOOM
BBIHECEHHMS o01ero
MHOXHUTENS 3a CKOOKH U
TPYIIHAPOBKH.

Ha ocHoBe 3THX npaBuI
pelaTh YpaBHCHHS,
3aa4d € TOMOIIKIO
yYpaBHCHHH, HaXOIUTh
YHCIJIOBBIE 3HAYECHUS.

PemaTe 3ama4n 1o anropuTMy, pemarb
KOMOMHHPOBaHHbIC 3a7a4n c
UCIONb30BaHMEM  Oosmee  yeM 3
ITOPUTMOB, TPHUMEHSATh MOJTYYCHHBIE
3HaHUS B HOBO! CUTYyalluu.

25.

Cno)XeHue M BBIUHUTAHUE
MHOT'OYJICHOB.

-aJITOPUTMBI CJI0)KEHHS/BEIYUTAHUS
MHOTOYJIEHOB;

-[IPUEMbI COCTABIICHUS MATEMATUIECKON
MOJICIH B BHJIE CYMMBI/Pa3HOCTH
MHOTOYJICHOB.

Pemate 3a71a4u 1o alropuTMy, peuiath
KOMOHMHHUPOBAHHBIE 3aJ[auH C
HCIIOJIb30BaHuEM 00Jiee YeM 3
QITOPUTMOB, IPUMEHSITH MOJYYCHHBIC
3HAHUS B HOBOU CHTYyaIlHH.

c-27

26.

YMHOXKEHNE
MHOTOWIECHA Ha
OJTHOYJICH.

-aJITOPUTM YMHOYKEHHUSI MHOTOYJICHA Ha
OJIHOYJIEH;

-TIPUEMBI YIIPOIICHHUS alTeOpandecKux
BEIP2KEHUI ¢ MHOTOWICHAMHU.

- CO3/1aBaTh alITOPUTMEI JIEATSITLHOCTH;
-BJIA/IETh HABLIKAMHM COBMECTHOM
JeSITeTbHOCTH, PACTIPEICIISITE paboTy B
rpyIie, OICHUBATH PaOOTy Y4aCTHHUKOB
TPYIIIBL;

- pemaTh 3a1a4M 110 aJrOPUTMY, PeIiaTh
KOMOWHHUPOBAHHBIE 33J[a9H C
HCIIOJIb30BaHUEM 00JIee ueM 3
AITOPUTMOB, IPUMEHSTH TIOJTYYCHHBIC
3HAHUS B HOBOW CHTYyaIlWU.

C-28,29

27.

YMHOXKEHNE
MHOTOWIEeHA Ha
MHOTOYIEH.

-aJITOPUTM YMHOXXECHUSI MHOTOWIEHa Ha
MHOTOUYJIEH;

-IIPUEMBI YIIPOIIEHHS alreOpandecKux
BBIPaYKEHUH C MHOTOWIEHAMH.

C-30




- CO371aBaTh aJITOPUTMBI JEATEILHOCTH;
-BIIAJICTh HABBIKAMH COBMECTHON
JIeATEeNIbHOCTH, PaCIpeNeNsiTh padoTy B
rpyIIe, OleHUBaTh paboTy YYaCTHUKOB
IpyIb;

- pemaTh 3aJauy 10 aJropuTMy, pemaTh
KOMOMHUPOBAHHBIE 3aJ]auu C
UCroNb30BaHueM Oosee uem 3
QJITOPUTMOB, IIPUMEHSTH IOy ICHHbIC
3HAHMS B HOBOM CHTYaIllH.

28. dopmyiibl [pumensate ¢dopmynsl | -GopMyny KBagpaTa CyMMBI, KBajapara C-31-33
COKPALLEHHOTO (atB)?, pa3HOCTH; Pa3HOCTH KBaJpaTOB, (OPMYI
(a-B)(at+B)=a ? -B?, a’+B°, | CyMMBI U pa3HOCTH KyOOB;
YMHOXCHHUS. 3 A
a*-B -IPUEMBl  NPUMEHEHHs  GopMyn Uit
a) KBagpal CyMMbl o B NPOCTEHIIMX CIIyYasx | yIpPOIIEHHUs anreOpandecKuX BHIPAKECHHU.
PA3HOCTH ABYYJICHA. 2 B NIPSMOM M OOpaTHOM | - peIiaTh 33/1a4y 110 aITOPUTMY, PelIaTh
6) Pa3HOCTh KBaJpaToB. 2 TOPsIIIKE. KOMOMHHUPOBaHHbBIE 33]]a4H C
B) CyMMa M pasHOCTb UCIoNIb30BaHKeM OoJiee uem 3 QIIrOPUTMOB,
608 NPUMEHSTH T0JIyYSHHbIE 3HaHUS B HOBOI
Ky : CUTYyalluu;
- BJIQJICTh HABBIKAMH COBMECTHOI
JeATEIEHOCTH, pacipenelsiTh padoTy B
rpyIiIe, OLeHHBATh PabOTy Y4aCTHUKOB
TPYIIIIBI
29. JleneHre MHOTOYJIEHA Ha 1 -ITOPUTM  JICNICHUS  MHOTOWICHa  Ha

OJHOYJICH.

MHOTOYJIEH;

-IpUEMBbl  YIPOILIEHUs  anreOpanyecKux
BBIPAXKEHUI ¢ MHOTOYJICHAMM.

- CO3/1aBaTh AJIFOPUTMBI JCSITEILHOCTH;
-BJIaJIETh HABBIKAMH COBMECTHOM
JEATEIbHOCTH, PACIPENENATh PabOTy B
TpyIIe, OICHNBATh paboTy YIaCTHUKOB

TpyIIb;
- pemiath 3ajayd [0 aITOPUTMY, pPeIIaTh
KOMOMHUPOBaHHbIC 3a1a4u c

HCIIOIb30BaHHEM OoJiee ueM 3 AJITOPUTMOB,
NPUMCHATL NOJYYCHHBIC 3HAHUS B HOBOM
CUTYyalluu.




K-5 | Koumponvnaa paooma| 1 -OCHOBHBIC TIOHSATHS TEMBI;

no meme «Mnozoqﬂen bl -IIPUEMBL panmoHaJIbHOTO BBIIIOJTHCHUA
Onepauuu Had 3a7a4 TEMbl, pCIICHNA 3a/la4 MOBLIIICHHOI'O

YPOBHSI CIIOKHOCTH.
MHOCOUIEHaAmMUu» Pemate 3a7aud MO aJrOPUTMY, peELIaTh
KOMOMHHPOBaHHEIE 3a1a4n c
UCTIONB30BaHUEM OOJIEE YeM 3 alrOPUTMOB,
NPUMEHATh ITIOJyYEHHbIE 3HAHHUS B HOBOM
CHTyaIuH

7. PaznoskeHne MHOTOYJIEHOB HA MHOKHUTENH. 18 4acos.
ey yyeHuka:
-OCBOCHHE MOHATHUS «Pa3I0KEHNE Ha MHOKUTEIN» U 00JIaCTH €ro NPpUMEHEHUS;
-0CBOEHHUE (POPMYJI COKPAIIEHHOTO YMHOXKEHUS;
-OBJIaJICHE YMEHHEM BBINIOJIHATH PA3JIOKEHHE HAa MHOXKHUTEIHM MYTEM BBIHECEHHS OOLIEr0 MHOXHTENIS 32 CKOOKH, COCOOOM
IPYIIIUPOBKU;
-OBJIaJICHHE YMEHUEM MTPUMEHATH (POPMYIIBI JJIsi IpeoOpa3oBaHus anreOpanvdecKux BHIPAKCHNUHN, pEIIeHUs YpaBHEHHIA;
-pa3BUTHsI YMEHMS pELIaTh TEKCTOBBIE 3a/1a4l METOAOM MaTEMATUYECKOTO MOJEINPOBAHMS.
IMeam meparora:
-CO3/IaHKE YCJIOBUH [ TOTO, 4TOOBI yyaluecsi IOHUMaIl He00X0AUMOCTh Pa3IoKEHHUsI MHOTOWIEHA Ha MHOXKHUTEIH;
-CO3JIaHUE YCIOBUH Al TOro, 4TOOBI yyaliuecss OCBOMJIM OCHOBHBIE CIIOCOOBI Pa3jOKEHUS MHOTOWIEHAa Ha MHOXKUTENH,
HAy4YMIIUCh TPUMEHATh UX
JUISL YIIPOILLIEHHSI BBIYMCIIEHUH, PEILICHNs YPABHEHUN;
-CO3/IaHKe YCJIOBUH 1 (POPMUPOBAHMS Y YUAIIUXCS MTPEJICTABICHUH O MPUMEHEHUH (POPMYJI COKPALIEHHOTO YMHOKEHUSI.
YHuBepcajibHble y4yeOHble AeliCTBMSA: pPEryJsATHUBHBIC: YYUTHIBATh MPaBWIO B IUIAHUPOBAHWM M KOHTPOJIE crocoba pelieHus;
IO3HABATCJIbHBIC: CTPOUTL PEYCBOC
BBICKa3bIBaHHE B YCTHON W NMUCHMEHHOW (PopMe; KOMMYHHKATHBHBIE: MPHUXOJHUTH K OOIIEMY PEIICHHI0O B COBMECTHOH JEATEILHOCTH,
KOHTPOJIMPOBATh JICHCTBUS TAPTHEPA.

30. Yro Takoe pasnoxenue | 1 -00MacTh ~ NPUMEHEHHS  Pa3lOKEHMS
MHOTOYJIEHOB Ha MHOI'O4JICHA HA MHOXXUTCIIN,

-IpUEMbl TIPUMEHEHHUS JaHHOTO cIocoba
MHOXHUTCIIN U 3a4€M OHO o
JUIsL  YNIPOLLEHUS] BBIYMCICHUM, pELICHUS

HY>KHO. ypaBHEHMIA.
PewmaTh 3a1a4u o aIrOpuTMy.
31. Brigecenue 00111ETO 2 Pasnaratb MHOro4JIeH | -aJITOPUTM BBIHECEHHUS o01ero C-34

Ha MHOXHTCIIN C | MHOXMUTCIIA 3a CK06KI/I;
IIOMOIIIBIO BBIHCCCHU A

MHOJKHTEIIS 32 CKOOKHU.




00IIIET0O MHOXHTENA 3a
CKOOKH.

-IIpUEMBI IPUMEHEHHS JAaHHOTO cIlocoba
JUISL YTIPOILICHUS BBIYMCICHUH, PEIICHUS

YPaBHEHHUH.

Ymern CO3/1aBaThb  alITOPUTMEI
JEATENBHOCTH, pelaTh
KOMOMHUPOBaHHbIC 3aJ1a4n c

UCIIOJIb30BAHUCM 6onee M 3
AJITOPUTMOB, HNPUMCHATHL MOJTYUCHHBIC
3HaHUA B HOBOM CUTyaluu,
HCIOJb30BaTh IMPUEMbI PAMOHAJIBHOI'O
peuIcHuA 3a4a4.

32. Croco06 TPYIITHPOBKH. Pasmarate -JICOPUTM Pa3JIOKEHUSI MHOTOWIEHA Ha C-35
MHOTOYJICH Ha | MHOKHTEIH CIIOCOOOM TPYIITHPOBKH;
MHOXHTEIH CIOCOOOM | -TIpHEMBI IPIMEHEHHSI JAHHOTO
IPYNITUPOBKH. crioco0a [yIs yIpOIICHUS BBIYHCIICHUH,
peuleHHs ypaBHEHUH.
Co3/1aBaTh aJITOPUTMBI JACATEIBHOCTH,
peliaTh 3a1a4u C UCIOIb30BaHUEM 2-3
QJIITOPUTMOB.
Pasnoxenue Pa3marath  MHOTOYIEH C-36-38
33. MHOFOWIEHA Ha Ha MHOKHUTEITH ¢ | -hopmyiy pa3sHOCTH KBaJIpaTOB, CYMMbI H
MHOKHTEIH ¢ HOMOLBIO TTOMOIIBIO tdopmyn | pazHOCTH K.y6OB, (dopMyr KBagpaTa CyMMEI
COKpAIIEHHOTO 1 pa3HOCTH;
(hopmys  COKpaIIEHHOTO YMHOKEHHS. -pUEMBI  TIpUMEHeHHs  GopMyn  jusd
YMHOKCHHUS. Pa3iI0KeHUs] MHOTOWICHA Ha MHOXHTEIIH.
- CO3/1aBaTh alITOPUTMEI JICATEITLHOCTH;
-BJIAICTh HABBIKAMH COBMECTHOU
JEeSITeIBHOCTH, PACIpeaessITh paboTy B
rpyIine, OICHUBATH PaOOTy YIaCTHHUKOB
TPYIIIIBL.
34. Pasnoxenue -CIIOCOOBI  Pa3IOKEHUS MHOTOWICHA Ha C-39
MHOFOWICHA Ha MHOXUTETH,  (GOpMyI  COKpAaIIEeHHOrO

MHOKUTEIH C MTOMOUIBIO
KOMOWHAIMK Pa3TUYHBIX
MIPUEMOB.

YMHOXKEHUS;

-IIpUEMBI KOMOHWHAIINN pa3IMYHBIX
CTIIOCOOOB TSI Pa3IOKeHHUsT MHOTOWIEHA Ha
MHOKHUTEIH.

-IIPUMEHSATH MOJIyYeHHbIE 3HAHUS B HOBOMU
CUTYalluu;




-HCIIOJIb30BAaTh PHEMBbl  PALOHAIBLHOIO
penIeHus 3aaad.

CokpatieHue 3 Cokpamiats IpoOu, | -moHATHS  «anreOpamydeckas — ApoObY; C-40
alre6panuecKux ApoGeii. MCIONL3Ys  PAsTMIHEIC | AITOPUTM  COKpAILCHHS anreOpanyecKux
NpUEMBbl  Pa3JIoXeHHs | ApoOeil.
MHOTOUJICHA Ha | - pemarb KOMOMHHPOBAaHHBIE 33/1a4d C
MHOXKHTEJIH. UCIIONB30BaHKUEM 0oJiee YyeM 3 aJlrOPUTMOB,
-IPUMEHATH TIOJYYCHHBIC 3HAHHS B HOBOMN
CHTYaLlUH;

-UCIIOJIB30BATL IMPUEMBI PaAllMOHAJIBHOI'O
peuIcHuA 3a4a4.

Toxnecrna. 1 Jloka3bIBaTh -TIOHATHUS TOXKICCTBA,
MPOCTEHIIINE TOKACCTBA. | -TIPUEMBI I0Ka3aTeIbCTBA TOKICCTB.
Pematp 3agaqu mo ajaropuTMy.

Konumponvnaa paooma | 1 -OCHOBHbIC [IOHSTHS TEMBbI;

no meme « Paznoxcenue -IIPUEMBbI  PALMOHAJIBHOTO  BBINOJHCHHUSA
3aJ1a4 TEMbI, PCIICHUSA 3a/1a4 MTOBBIIICHHOT'O
MHO20U/1€HA Ha

YPOBHSI CJI0KHOCTH.
MHOMHCUmMeENu Pemate 3agaud MO aNrOPUTMY, PEIIaTh
KOMOWHHPOBaHHBIE 3a1auu c
UCTIOJIB30BaHHEM OoJiee ueM 3 aJropuTMOB,
MIPUMEHSATH II0JydeHHbIE 3HAHUS B HOBOU
CHUTYaIWH.

8. dynkuus y=x2. 7 4acos.
Hesn yueHuka:
-03HAKOMJICHHE C TMIOHATHEM «KBaJIpaTHUHAs QYHKLIUI»;
-OCBOEHHE aITOPUTMA TTOCTPOeHHUs rpadyka QYHKIMH y=X2, alTOPUTMA TPa(IecKOro pelleHns ypaBHEHH i,
-pa3BUTHE YMEHUS YUTaTh rpaduK GyHKINH.
Ieas negarora:
-CO3/[aHNe YCJOBUHM I TOTO, YTOOBI ydaluecs MOJIy4WJIM oOlee MpeACTaBIeHUEe O MOCTPOSHUM rpaduka (QyHKIUH MO TOYKaM,
HAyYWJINCh ONPENENATh POCTENIIINE CBONCTBA PYHKIIMHU 10 TpaduKy;
-CO3/1aHNe YCIIOBH I Pa3BUTHUS YMEHUS YUALIUXCS TPUMEHATh TpaduecKuil crocod 1is pelieHus: ypaBHeHU .
YHuBepcaibHble yueOHbIE JEHCTBUS: PETyJIATHBHbBIE: BHOCUTH HEOOXOIMMBbIE KOPPEKTUBBI B JIEHCTBUE MOCIIE €T0 3aBEPIICHHS HA OCHOBE
y4yeTa XapakTepa C/IeIaHHBIX OHMIMOOK; MO3HABATEIbHbI CTPOUTH PEUEBOEC




BBICKAa3bIBAHUEC B yCTHOﬁ U IHCbMEHHOM (I)OPMC; KOMMYHUKATHUBHBIC: IPUXOJUTH K o61ueMy PCUICHUIO B COBMECTHOM ACATCIBHOCTU, KOHTPOJIHUPOBATH

JICUCTBUSA MapTHEpa.

@yHKIMS y=X> U €€
rpaduk.

Crpouts rpadux
dbyHKIIIE  y=X2,
MEepeYuciIsTh HUX
OCHOBHBIE
CBONCTBA.

-aJIFOPUTM MOCTPOEHUS TpaduKa GYHKLIMH y=X7;
-[IpUEeMBI YTeHHS rpaduKa;

-IPUEMBbl PELICHUs] ypaBHEHHH W HEPaBEHCTB C
nomompto rpagukos. [lepeBoauts nHPOpManuio
13 OJJHOM 3HAKOBOI1 CUCTEMBI B APYT'YI0; IPOBOUTH
HCCIICIOBAaHUE HECIIOXKHBIX CHUTyaluil, 06001mars,
OIMMCBIBATDH U IPEACTABJIATH PE3YJIbTAThI paﬁOTI)I 1o
IJIaHY.

Cc-41

I'paduueckoe perieHue
YpaBHEHUM.

-aJITOPUTM TpaUIecKOTo pelieHus ypaBHEHUH;
-CIIoco0 pacro3HaBaHUs ypPaBHEHUH, WMEIOIINX
KOHCYHOE KOJHMYECTBO PEIICHUH, MHOXKECTBO
peIIeHMIA, He UMCIOIUX PEUICHUS.

[lepeBoanTh WHPOPMALWIO W3 OTHOH 3HAKOBOM
CHCTEMBI B IPYTYI0; COCTaBIATh MATEMAaTHICCKYIO
MOJIENIb  CUTYyallud, TPOBOJUTH HCCIETOBAHUE
HECJIOXKHBIX CHTyallii, 0000I1aTh, OMHUCHIBATH U
MIPEJICTaBIISATh PE3YNbTAThl PAOOTHI MO TIAHY.

C-42

Yro O3HaydaeT B
MaTeMaTUKe 3aI1Ch

y=f(x)

-TIOHSATHS TOXJECTBA;
-IIPUEMBI JI0Ka3aTeNIbCTBA TOXK/IECTB.

Pemwatp 3amaus 1o anroputMmy, —peuiaTh
KOMOMHHUPOBaHHbIE 3a/1a4¥l C UCIOJIb30BaHUEM 2-3
AITOPUTMOB

C-43

[TpoBepounas pabota 1o
TeMe «DYHKIUS y=X>»

-OCHOBHBIC TIOHATHS TEMBI;
-IPUEMBl  PAlMOHAIBEHOTO  BBITIOJNHEHHS 3a1ad
TEMBI, PEIICHUS 33Ja4 IIOBBILICHHOTO YPOBHS
CJIO’KHOCTH.

Pematp 3amaum 1O anroOpuTMy,  pelIaTh
KOMOMHUPOBaHHbIE 3aJa4ll C HCIIOJIb30BaHHEM
6oee ueM 3 aJIrOPUTMOB, IPUMEHSATH ITOJTyYEHHBIE
3HAHWS B HOBOM CUTYyalluu.




IToBTOpeHue. 6 yacos
ey yueHuka:
-0000IIeHre U cuCcTeMaTH3aKA Kypca anredpsl 7 Kilacca;
-MOJITOTOBKA K HTOTOBOMY KOHTPOJTIO.
Ileau menarora:
-00001IeHHe U cucTeMaTH3alusl Kypcea anreOpsl 7 Kiacca;
-CO3/IaHHUEe YCIOBUH JUIS TUIOIOTBOPHOTO YYACTHSI KaXIOr0 peOCHKA B paboTe TPyYIIIIbI;
-pa3BUTHS YMEHHS CAMOCTOSTEIHHO M MOTHBUPOBAHHO OPTraHU30BBIBATH CBOIO JICSATEIHHOCTB.

YHuBepcanbHble yueOHbIe ICHCTBUS: PErYJIATUBHBIE: pa3indyaTh Coco0 U pe3yiabTaT AeHCTBU; I03HABATENbHbIC: BIaJETh OOLINIM
MIPUEMOM pellleHHs 3a]a4; KOMMYHUKATHBHBIC: IOTOBAPUBATHCSL U IIPUXOJUTH K 00IIEMY PEHICHUIO B COBMECTHOM JesITEIHHOCTH.

Dopmybl -OCHOBHBIE MTOHSTHS TeMbI; (POPMYIJI COKPAIIEHHOTO
COKpaI_HeHHOFO 1 YMHOXKEHUA; aJITOPUTMbI OCHOBHBIX OII€paliun HaJQ
MHOI'O4wICHaMH U OJHOYJICHAMMU,
YMHOKCHHS. . .
-IPHUCMBbI pallTuOHAJIbHOT'O BBITIOJIHEHUS JE€UCTBUU.
IIpeobpasoBanne LEIbIX VMeTh pemats KOMOWHUPOBAHHBIE 3alaud  C
BBIPA)KCHUU. UCTIONb30BaHUEM Oojnee 4YeM 3 alrOpUTMOB,
HCIIONB30BaTh IIPHEMBl PAllMOHAIBHOTO DEIISHHS
3a[a4; IPUBOINTH I WUTIOCTPAIMH HM3yYeHHBIX
IOJOXKEHNH  CaMOCTOATENBHO  HOJOOpaHHEIE
IPUMEPBL.

PaSJ'[O)KeHI/Ie Ha -(I)OpMyJ'Iy Pa3HOCTHU KBaApPaTOB, CYMMBI U PA3HOCTH

MHOKUTETH 1 KyOOB, popMyJTy KBaJpaTa CyMMbI U pa3HOCTH;
-IpUeMbl NIPUMEHEHHsT (GopMyI Ui pa3ioKeHus

MHOT'OWJIEHAa Ha MHOXKUTEIH.

- CO3/aBaTh AJITOPUTMEBI IeATEIFHOCTH;

-BIaZieTh HAaBBIKAMH COBMECTHOW JEATENbHOCTH,
pacnpenenats paboTy B TpyIIe, OLlEeHUBATh paboTy
YYaCTHHKOB TPYIIIHI.

JIuaeninasa (I)YHKHHH U ee -OCHOBHBIE THOHATHUA TEMBI, AJITOPUTMBI
rpaduk. 1 MOCTPOCHHUS ¥ YTCHUS TPa(QUKOB;

-IIPUEMBI UCTIONIb30BaHMS TPa(UKOB JJIS pEHICHUS
YpaBHEHU, CUCTEMBI YPaBHEHUI1, HEPABEHCTB.
[lepeBoanuTh WHPOPMALWIO W3 OTHOH 3HAKOBOW
CUCTEMBI B IPYTYI0; NPUBOJIUTH Il UIUTIOCTPALIUU
M3Y4YEHHBIX MOJIOKEHU I CaMOCTOSITEILHO
mojoOpaHHble MPUMEPHI; BIAACTh HABBIKAMH
COBMECTHOH JAEATEIIFHOCTH, paclpeneisTe paboty
B TPYIIIE, OIICHUBATh PadOTy YYaCTHHKOB TPYIIIHI.




K-7 Hmozosasn

KOHmp0Jlea}l paéoma. -~OCHOBHBIC ITOHATHUA TCMBI,
-OpHUCMbI  pAallMOHAJIBHOI'O  BBINIOJHCHHUA  3ada4
TEMbI, PCHICHHA 3aJad M[MOBLIIICHHOI'O YPOBHA
CJIOKHOCTH.
Pemats 3agauu 10 AJIropuT™My, peuiaThb
KOMGI/IHI/IpOBaHHLIe 3aJa4u C HCIIO0JIB30BaAHUEM
60ﬂee yeM 3 AJITOPUTMOB, IPUMECHSATH NOJTY4YCHHBIC
3HaHUSA B HOBOH CUTYyalluu.

MateMmaTuueckoe -OCHOBHBIC TIOHSTHS TEMEI;

MO,Z[eJII/IpOBaHI/Ie HpI/I -MCTOJ MAaTCMAaTUYCCKOI0 MOJACIINPOBAHM,
-IPpHUCMBbI COCTaBJICHUSA 3aaayu 10 HaHHOﬁ

pCIHCHI/II/I TCKCTOBBIX o
MaTEMATHYCCKOU MOACIIN.

3aJ1a4.

-COCTaBIISITh MATEMATUYECKYIO MOJIENb CUTYALHH;
-BJIaZicTh HAaBBIKAMH COBMECTHOW JEATENbHOCTH,
pacmpezenaTh paboTy B rpymile, OLEHUBATb paboTy
YYaCTHHMKOB TPYIIIBL.

Crenensb ¢ HaTypajIbHbIM
OoKa3aTelIeEM u ee
CBOMCTBA.

-OCHOBHBIE MTOHSTHSI TEMBI,
-pUEMBbl  PAIIMOHANBLHOTO  BBITIOJHEHUS  3a/a4
TEMbI, TPUEMBI peUIeHUs] 3aJa4 TOBBIIICHHOTO
YPOBHS CIIOHOCTH.

-peliaTh 3aJaquu 110 aJITOPUTMY,

-peuiaThb KOM6I/IHI/IpOBaHHLI€ 3aJauu C
HCIIOIB30BaHKEM Oollee 4YeM 3 AJIrOPUTMOB,
MNPpUMCEHATH TOJTYUCHHBIC 3HaHUA B HOBOM
CUTyallH; UCIIOJb30BATh NPUCMbI PAllMOHAJIBHOI'O
peuICHUA 3a1a4.

TemaTHueckoe MmIaHnpoBaHue 8 Kiacca




1/

Tema ypoxka [lens ypoka Bun [Ipumeuanue
Kon [Inanupyemblii [Inanupyemas KOHTPOJIA
-BO MPEIMETHBIN JIEATENBHOCTD Y4aIlIUXCS
qac pe3yabTaT YY)
OB.

IToBTOpeHue Kypca 7 kjiacca S 4acoB
Lenu yyeHuka:
® [TOBTOPCHUE MOHSITHUI: CTENICHh MHOTOWICHA, CTAHIAPTHBIN B MHOTOWICHA, ISUCTBUS HAJl MHOTOWICHAMH, (POPMYJIbI COKPAIIIEHHOTO YMHOKCHUS,
nuHelHas QyHKIHS;
® 0000IIICHNE SIMHUYHBIX 3HAHUI B CUCTEMY:
— BBIHECEHUE OOIIIEro MHOKHUTENS 32 CKOOKH, MPUMEHEHHE (POPMYIT COKPAIIEHHOTO YMHOMXEHHUS M CIIOco0a IPYMITHUPOBKY MPU Pa3IoKEeHUH MHOTOUIICHA HA
MHOHTEIIH;
— HaXOXJICHHUE 3HAUCHHS QYHKIUH 0 33J]AHHOMY apryMEHTY, IOCTPOCHHUE rpaduka;
— pellicHHe JIMHEHHBIX YPaBHEHHN, CHCTEMbI JIMHEHHBIX YPaBHEHHUI METOIOM MOJICTAHOBKH U METOJIOM CIIOXCHUSI.
Ilenu memarora:
® 0000IICHNE U CUCTEMATH3AIMSI 3HAHUI yJaliXcsl M0 OCHOBHBIM TeMaM Kypca 7 Kiacca;
o popMUpOBaHHE YMEHHS JIOTHYECKH OOOCHOBBIBATH CYXKICHUS, BBIIBUTATH THIIOTE3bI U IOHUMATh HEOOXOAUMOCTh UX MTPOBEPKU;
o (hopmMHpOBaHKE yMEHHS SICHO, TOYHO M TPAMOTHO BBIP@XKaTh CBOM MBICJIHM B YCTHOM U MMChbMEHHOM PEYH, UCIIOIb30BaTh PA3IMYHbIC S3bIKH MaTEMaTHKH
(ci1oBeCHBI, CHMBOJIMYECKUIA, rpaduecKuii) 1 CBOOOIHO MEPEXOIUTh C OJJHOTO S3bIKA HA IPYTOM Ui HIUTFOCTPAIIMU, HHTEPIIPETAIMH, apTYMEHTAIIUHN U
JI0Ka3aTeNbCTBA.

ﬂeﬁCTBHﬂ Haxg 1 [ToHsTHSI: MHOrOYJIEH, CTENEHb
MHOTOWICHAMH MHOTOYJIEHA, CTAaHIAPTHBIA BH]
MHOI'OYJIECHA.
BrinonssaTe CII0KEHHUE
MHOT'OYJICHOB, YMHOJKEHUE

MHOI'O4JICHA Ha OIHOYJICH,
MHOI'O4JICHAa HA MHOTI'OYJICH.

OCHOBHBIC METObI 1 [IpaBwia BbIHECEHUS OOIIETO
PasIoKeH s Ha MHOXUTES 38 CKOOKH, POPMYJIBI
COKpAIIIEHHOTO YMHOEHHS.
MHOHTCIH PackmanpiBaTh MHOTOWIEH Ha
MHOXKHUTEIIH, PUMEHSIS




KOMOMHALINH pas3IUYHbBIX
CII0CO0O0B.

Jluneitnas GyHKIUs 1 Onpenenenne TMHEHHON
GbyHKIMN.

Haxomuts 3HaueHHE QYHKIIUH O
3aJJaHHOMY apryMeHTYy, CTPOUTH
rpaduK, ONpEAeNsATh CBOWCTBA
GYHKIME  TI0  aHATUTHYECKOM
¢dopmyne u rpaduky, NpoOBOAUTH
CpaBHUTEIbHBIN aHanms,
COIIOCTABJIATh, PACCYKAATD.

Jluneiinpie ypaBHeHus u | 1 ANTOpUTMBI pELICHHUs TIMHERHBIX
UX CHCTEMBI YPaBHECHHUM, CHCTEM JIMHEHHBIX

YpaBHEHUH METO/IOM
TIOJICTAHOBKH U CIIO)KEHHUS.
Bribupats paluOHaIbHBIN
croco6 pelieHus CHCTEM
JINHENHBIX YPaBHEHHUH,
NPUMEHSTh AaHAJUTUYECKUH |
reOMEeTPHUYECKUI CHOCOO0BI
pereHus, OCYIIIECTBIISATh
MIPOBEPKY BBHIBOJIOB, IMOJOXKEHHH,
3aKOHOMEPHOCTEH.

Bxonnas  xoHTposbHasg | ]
pabota

Anrebpandeckue 1poou. 21 gac
Henu yuenuka:
-MMETh IPEJCTABIICHUE O TIOHATHIX: alreOpandeckas ApoOb, 00JIaCTh TOMYCTUMBIX 3HAUYCHUH, OCHOBHOE CBOMCTBO JIPOOH, PallMOHAILHOE BhIPAKCHHE;
-MMEThb IPEJCTABJICHUE O PAIMOHATIBHOM YPaBHEHHH, CIIOCO0E OCBOOOXKICHHS OT 3HAMEHATENIeH, O COCTABIICHUH MaTeMaTHYeCKOH MOJICIIH;
-OBJIaJIETh YMEHUSMU: COKpalllaTh JAPoOH, MPUBOIUTH anreOpandeckue Npodu K oOmieMy 3HaAMEHATelro, CKIIAJbIBaTh M BBIYMTATH allreOpandeckue apoow,
YMHOXXaTh U JIEJTUTH, BO3BOJIUTE B CTEIIEHb alre0pandecKue Ipoou;
-OBJIaJIETh YMEHUSAMH PEIIaTh PALMOHAIbHBIC YPAaBHEHHMS, U3J1araTh HH()OPMALIHIO, HHTEPIPETUPYS (PaKThI, pa3bsACHSISA 3HAYCHUE ¥ CMBICT TEOPHUHU.
Ilenn memarora:
-opMHpOBaHHE YMEHUH Pa3II0KEHUST MHOTOYJIEHA HA MHOXKHUTEIN, COKpAILIEHHUs Tpo0eii, MpUMEHEHUs] OCHOBHOTO CBOWCTBA allreOpanyecKux Apooei;
-opMHpOBaHKE YMEHUH pelliaTh pallMOHAIbHbIC YPaBHEHMS,
-IIOMOII[b B OBJIAJICHUHM YMEHUEM YIPOIICHHUS BHIPAXKEHUH, CII0XKESHHS ¥ BBIYUTAHUS aNre0panveckux Ipo0eid, COCTaBICHUS MATEMAaTHIECKOH MOIETH CUTYaIlUH,
ONHMCAaHHOW B YCIIOBHMH 33J1a4H, PEIICHUS 33]]a4H, BBIJICINSIS TPU ATAla MaTeMAaTUIECKOTO MOJISITHPOBAHNS;




-IIOMOIIb B OBJIAAICHNU HABBIKAMU YYACTHUS B JUAJIOI'C, HIOHMMAHHWA TOYKHU 3PCHUS CO6CC€L[HI/IK3, MMpU3HAHUWI ITpaBa HA THOC MHCHUC.

OCHOBHBIE TOHATHS. 1 Haxomute momyctumbie | Haxomuth paloHAIbHBIM C-1
3HAUEHMs  TEPEMEHHOH | crocoOom 3HaYCHHE
TSI 3aJaHHOU | anreOpanyecKoi npobwu,
anreOpandeckoit Ipoou. 00OCHOBBIBATh CBOC pCIICHHE,
CocraBinsiTh YCTaHABNMBATh, TMpPH  KaKHX
MaTeMaTHYeCKyI0 MOJENb | 3HAYCHHSX HepeMEeHHO
CUTyallud, OIMCAHHOW B | anreOpamdeckas ApoOb  He
YCIIOBHH 33/1a49H. uMeeT CMBICIa,
apryMeHTHPOBAHO OTBEYaTh Ha
MIOCTaBJICHHbIC BOIIPOCHI,
OCMBICIIMBATE U YCTPaHATH
OIIMOKHU.
OcHoBHOE cBoiictBO | 2 | Popmynuposats C-2
alreGpandecKoil pobu. OCHOBHOE _ CBOFCTBO | - pacKIajibIBaTh MHOTOWICH Ha
anreOpandeckoil apobu W | MHOkuTenH. Ilpumensist s
OPUMEHATh ~ €r0  JUISl | 3TOr0 KOMOHHAIIUIO PAa3IUYHBIX
npeoOpa3oBanust Jpo0eil. | crocoOoB;
YMeTs IpUBOIUTH ApOOH | -TipeoOpa3oBEIBATH TPOUKHU
K HauMEHbIOIeMYy O0IeMy | anreOpamdeckux  Ipoded K
3HAMEHATEIO0. apobu c OJMHAKOBBIMH
3HAMEHATEISIMH, PaboTaTh 1o
3aJaHHOMY ANTOPUTMY,
JIOKa3bIBaTh NPaBHIEHOCTh
pereHus c MOMOLUIBIO
apryMeHTOB.
CrnokeHHe W BBIYUTAHUE | 2 OrtpabatbIBaTh HaBbIKA C-3
anreGpandecKux apooeit PacKpbITHSI CKOOOK, -TpaBuiIa CJIOYKEHUS u
MIPUBEICHUS MOT00HBIX BBIYUTAHUS npobeit C
C OAHMHAKOBBIMHU
CllaraeMbIX, pa3fioKEHHs. | OJMHAKOBBIMH 3HAMEHATENSIMHU;
3SHaMCHATEIIAMM. Ha MHOKHUTEJH, -aiFOPUTM  CIIOKEHUA U
COKpaIllCHHE. BBIYUTAHHS npobeit c
OJIMHAKOBBIMHU 3HAMCHATEIISIMH.
W3narats uH(bOpMAIHIO,
HUHTEPIPETHPYSI GbakTsl,
HPOBOJIUTh CPaBHUTEINbHBIN
aHanms, COMNOCTABIIATS,

paccyKaaTh.




Ci1o)XeHre W BBIUUTAHUE
c pa3HbIMH
3HAMEHATEIIMU

ANTOPUTM CIOXKEHUS H
BBIUUTAHUSA  Ipodelt ¢
pa3HBIMU 3HAMCHATEIISIMHU.
[MpumensaTe ero  mpu
VIPOIICHUN BBIPAKCHUH.
®dopMHpPOBaTH YMEHHS H
HaBBIKU HaXO0XICHHUS
HO3, 1omoaHHATENbHBIX
MHOKHTEIICH.

-TIpaBHIIa CJIOKECHUS "
BBIYMTAHUS APOOEH C pasHbIMU
3HaMEHATENsAMUY;
-aJIrTOPUTM CIIO>KEHUS u
BBIYMTAHUS APOOEH C pa3HbIMU
3HaMEHATEeISIMHU.

-yIpoImarh BBIPA)XCHUS,
NPUMEHSSA (bopMyIEl
COKpAICHHOTO  YMHOXKSHHS,
JIOKa3bIBATh TOXJIECTBA,
u3Jarath UH(DOPMALIHUIO,
HHTEPIPETUPYA (baxTsl,
MPOBOAUTH CPaBHHTEINILHBIH
aHanus3, COIOCTABJISATS,

paccykaaTh

C-4,5

Ilposepounaa paboma
no meme «Cnosxcenue u
eévluumanue
anzeopauuecKux
opooeiiy

VYMHOXEHIE H JeleHUE
anreOpandeckux Ipooen.
Bo3senenue
anreOpandeckoit 1podu B
CTETICHb.

[IpaBuio yMHOXECHHS
IpoOeii, BEITIOTHATH
COOTBETCTBYIOIIHE
npeoOpa3oBaHUs.
[IpaBusno nenexus
Jpo0Oeil, BHITIOTHSATE
COOTBETCTBYIOIINE
npeoOpa3oBaHusL.
[IpaBuiio Bo3BEIEHUS
JIpOOY B CTEIICHB.

- TpaBWia YMHOXCHUS U
JeIeHus anredpanyecKux
npoOeii, BO3BEICHUS NpoOH B
CTEIEHb,

- aJIrOpUTM YMHOXCHHS U
JieeHns JpoOel, BO3BeACHUE
Jpobu B CTemeHb. YTpomath

BBIpQKEHUS, MPUMEHSIsS
(bopmyIbI COKpAIIIEHHOTO
YMHOXKEHHUS, JIOKa3bIBATh

TOXJECTBa,  (OPMYJIHPOBATh
BBIBOJIBI, /1aBaTh OIIPEAEIICHHS,
TIPUBOJMTH JIOKA3aTEIIbCTBA.

C-6,7




[IpeobOpaszoBanue
panrOHAIBHBIX
BBIPaKCHUM.

BremonHsaTh Bce
IEUCTBUS C
paIMOHAILHBIMHU
JIpOOsIMHU.

CriocoOsr mpeoOpa3oBaHusI
pAILlOHANIBHBIX BBIPOKCHUH C
anredpan4ecKuMu ApoOSIMHU.
Beimonuate  mpeoOpazoBaHus
palMOHAJBHBIX  BBIPaKCHUH,
UCIIONIB3Ysl BCe JEUCTBUS C
anredpandeckuMu  Ipo0sSMH,
pemats pannoHalbHbIe
YpaBHEHUs, pelath 3aladyu,
BBLACIIAS TpH JTamna
MaTeMaTHYeCcKOro
MOJCIMPOBAHUSL.

C-8

[IepBbie mpencraBieHUs
0 palroOHaNbHBIX
YPaBHEHUSAX.

Y4uTBIBaTh NP PELIEHUH
00J1aCTh TOITyCTHMBIX
3HAYEHUN ypaBHECHUSL.

Anroputm peleHus
palMOHAIBHOTO YpaBHEHUS,
COCTaBJICHUSI MAaTE€MaTU4ECKOU
MOJIEIIU PEAIbHBIX CUTYALUM.
-pelarb panuoHaIbHbIC
YpaBHEHUS, MIpUMeEHSA
hopmybr COKpAI[EHHOTO
YMHO)KEHUS pu ux
YIPOILIEHHH;

-COCTaBIISATh U pEIIaTh 3aJayH,
BBLJIEIIAS TpH JTana
MaTEMaTHYECKOTO
MOJIEIUPOBAHMSL.

Crenennp c
OTPUIATENLHBIM  IIEJIBIM
IoKa3aTeJieM.

HaXOI[I/ITL 3HA4YCHUC
CTEIICHEH C CJIbIM
IIOKa3aTcJICM.

C-10

K-1

Konmpononasa paboma
no meme
«Ilpeoopaszosanue
PaAyUOHATbHBIX
GbIPAIICEHUIL).

CaoiictBa 1-5 1
BBIIIOJIHATH 110 HUM
npeoOpa3oBaHus
OJTHOUJICHOB.

CamocToATenbHO  BBIOMPATH
panoHaIbHBIN croco0
npeoOpa3oBaHus
palMoOHaNBHBIX  BBIPaKEHUH,
peneHus pannoHaIBHBIX
ypaBHEHHH crocooom
0CBOOOXICHUS oT
3HaMeHareJeH, COCTaBIISTh
MaTeMaTHYeCcKyIo MO/JIeITh
pEeaJIbHBIX CUTYaLUM.




O6o6maromuii ypoxk mo | 1
TeMe «Aunrebpanyeckue
poOm».

®ynkuus y= ,/ x. CBoiicTBa KBaZpaTHOro KOpHs. 18 yacos

Lenn yueHuka:

-UMETh TIPEACTABJICHHE O KBaJIpPaTHOM KOpPHE, O IOAKOPCHHOM BBIPAXEHUH, 00 HPPAIMOHAIBHBIX YHCIIaX, O KyOMYEeCKOM KOpHE W3
HEOTPHULIATEIBHOTO YUCIa, O KOPHE N-HOW CTENIEHU U3 HEOTPULATEIBLHOIO YHCIIA;

-MMETh TPEJCTABICHUE O TNPEOOpPa30BAaHUU BBIPAKEHUH, COIACPKAIIUX OIEPAIMI0 HW3BJIICUCHUS KBAJAPATHOTO KOPHsS, 00 OCBOOOXKICHHH OT
HWPPALUOHAIIBHOCTH B 3HAMEHATEJIE;

-OBJIaJIETh YMEHUSIMU:

-U3BJIEKATh KBAJAPATHBIA KOPEHb U KOPEHb C N-HOM CTENEHH W3 HEOTPUUATEIBHOIO YKCIIA; OLICHUBATH HEU3BJIECKAEMbIE KOPHU, HAXOOUTH HUX
NpUOIHKEHHOE 3HAUYCHUE; PeLICHHS YpaBHEHU, COIepKaluX paJnuKall;

-MCIIOJIb30BaTh AJITOPUTM U3BJIEYEHUS KBAIPATHOTO KOPHSI.

Ilenu nenarora:

-hopMHpOBaHNUE YMEHUN U3BJICUCHUS KBAIPATHOTO KOPHS U KOPHA N-HOM CTETIEHH W3 HEOTPUIATEIHLHOTO YHCIIA;

-[IOMOIIb B OBJIAICHUN YMCHUCM IIOCTPOCHUSA I‘pa(l)I/IKa (1)YHKI_II/II/I y= \/_X " OIIKuCaHus €€ CBOfICTB;

-IIOMOIIIb B OBJIAICHWUH HABBIKAMU HCII0JIB30BATh AJITOPUTM M3BJICUCHUA KBAAPATHOI'O KOPH; PCIICHHUA ypaBHeHHﬁ, COZACPpIKAIMX paanKall.

PanmonanbHble uncia. 2 IMpencrapnsrs C-11

Yucia B BUAE a= — ,
C

3HATH OMpPECIICHIE
paIMOHAIHLHOTO
ypcaa. BEIIOIHATE
JIEHCTBHS C
paIMOHAIHLHBIMHU
YYUCIIaAMH.

10.

IMoustue KBaJIPATHOTO 2 Omnpenenenue Croco® Wu3BJICUCHUS KBAJAPATHOTO C-12
KOpHSI 3 KBaJIpaTHOrO KOPHS, KogHa Y3 HEOTPULATEIHHOr0 4YHcIIa,
yMeTB YqUTaTh nu JCUCTBUTCIIBHBIX U I/IppaHI/IOHaJ'IBHBIX
3aIUChIBATh UX, | 4YuCel. Pemats npocTeitime
qucia. BBIITIOJIHATH ypaBHeHI/IH.

BBIYHCJICHUA BHUOa

70,36

HCOTPUIATCIIBHOTO




11.

HppaunoHanbHbIe YKCIIa.

Paccmotpers
IIPUMEPBI
MPPpalUOHAIILHBIX
4qHCcel.

Nmers mpencrasnenne o0
HPPaLMOHATEHOM YHUCIIE.
YMeHue o0bSICHUTh U3YyUEHHBIE
MOJIOKEHUS Ha CAMOCTOSATEIBLHO
oT0OPaHHBIX KOHKPETHBIX
MpUMEPax, I0Ka3aTh
HpPaIMOHAIHFHOCTD YHCIA,
OTIPENIeIIATE TOHATHS, TIPUBOJUTD
JIOKa3aTeNIbCTRA.

C-13

12.

MHuoxecTBO
ENUCTBUTEHLHBIX YUCEI.

JlemuMOCTh 1IEeNbIX YUCEeNT;
Jenenue ¢ octatkoM. PewaTtb
3agayum C ueno4vncrieHHbIMn
HEen3BeCTHbIMU, OO BACHATL
N3yYeHHbIe NOSTIOXKEHUS Ha
CaMOCTOATENIbHO I'IOD,O6paHHbIX
KOHKPETHbIX npumepax,
BOCNPOM3BOAUTb U3YYEHHbIE
npasuna n NoOHATUA, I'IOﬂ,6l/IpaTb
aprymeHTbl, COOTBETCTBYHOLLNEe
peLLeHuto.

C-14

13.

OyHKIUSA y:\/— X, ee
CBOMWCTBA U rpaduK.

Onpenenstb
o0J1acTh
OTpeICIICHUs 1
00J1acTh 3HAYCHUH

dhyHKIHN Y = \/; ,
CTPOUTH Irpaduk
JTAaHHOH (DyHKITHH.

ANTOPUTM MOCTPOECHHUS TpaduKa
byHKIMN \/_ X U ee CBOMCTB.

UwuraTh rpaduku GyHKIUH, pemaTh
rpaduuecky ypaBHEHUS ¥ CHCTEMbI
ypPaBHEHHH, n3narate HHGOPMaLHIO,
000CHOBBIBasI CBOH MOJIXO],
BOCITPOM3BO/INTH U3yUCHHbIE
MIPaBUJIa U TIOHSTHSL.

C-15

14.

CBoiicTBa  KBaJpaTHBIX
KOpHEH.

DopMmyisl

Vab=va b,

rae a>0, B>0; \/E =
b

7
Tg rae a>0, >0 u

BBITIOJTHATh
npeoOpa3oBaHus 110

CBoiicTBa KBaJpaTHBIX KOPHEH.
IIpumensITh CBOMCTBA KOPHEN IpU
HAXO0’KJCHUN 3HAUYEHHS BBIPAKECHUH,

BBITIOJTHATE O0JIee CII0XKHBIE
YIPOIICHNS BEIpaKeHUH Hamboee
paloHaIbHBIM CIIOCOO0M,
OIIPENeNIATh MOHATHS, IPUBOJUTD
JI0Ka3aTeNbCTBA.

C-16




THM (opMyIIaM C
YHCITaMH.
15. ITpeoGpazoBanue 4 | Ipusomute C-17-20
BBIPAKCHHUIL, o J00HbBIe - OIICHUBATh HE U3BJIEKaeMble KOPHH,
claraeMele, HaXOJHUTh UX NPUOIMKESHHbBIE
coJiepKallluX OMEPALUIO _
packpbIBaTh CKOOKH, | 3HAYCHUS;
HU3BJICYCHH KBAaJPaTHOTO UCIOJIE30BATh -IpeoOpa3oBLIBATH BBIPAXKEHMS,
KOpHA. (hopmyibt UCIIOJIB3YS OIICPALMIO M3BJICUCHUS
COKpAIICHHOTO KBaJIpaTHOTO KOPHS, OCBOOOXKICHHS
YMHOKCHUS B OT UPPalMOHAIFHOCTH B
pUMeEpax ¢ 3HaMEHaree.
KBaJIpaTHBIMH
KOPHSIMH.
K-2 Konmponvnasa pabooma 1 CaMoCTOSATENBHO BEIOMpATh
no meme «Ceoiicmea paIMoHaIbHBIH croco0
0 npeobpa3oBaHusg BBIpa)KEHUH,
Keaopammnozo KOpH») COJIepKallUX OIEpaLui0 U3BJICYCHUS
KBaJpaTHOTO  KOpHS,  NPUMEHsA
CBOMCTBA KBaJApaTHBIX KOPHEH.
16. Monyb 3 C-21,22
JNIEUCTBUTEIILHOIO YHCIIA.

KBagparnunas @yHkius. @yHKIus y= K 18 wacos
X

enun yueHuka:

-MMETb MPEICTABICHUE O KYCOUYHO-3a/IaHHbIX (DYHKLHUAX, KOHTPOJBHBIX TOUYKaX rpaduka, napadbose, oCM CUMMETPUU 1apadoJibl, aCUMIITOTAX, OCU
CUMMETpUU TUIepOosbl, 00 OOpaTHON HPOMOPLUOHATIBHOCTH, OONACTH 3HAuY€HUH (DYHKIMHM, OKPECTHOCTH TOYKH, O TOYKAX MaKCUMyMa M
MUHUMYMa; O KBaJpaTUYHOW (QYHKUIMH, rpaduke KBaJpaTHUYHON (YHKIMH, 00 ocu mapaboisl, Gpopmyse abcuucchl napadosbl, O HanpaBICHUH
BETBEH Mapadoibl;

. k .
-OBJIaACTb YMCHUAMMU: ITIOCTPOCHUA Fpa(I)I/IKOB (I)YHKI_II/II/I y:KXZ, y=— | OIIMCAHUs UX CBOMCTB,
X

-HCIIOJIb30BaHUs AITOpUTMa MocTpoeHus rpadpukoB Gpyukiuit y=f(x+I)+m, y=f(x+l), y=Ff(x)+m;
-npeoOpazoBaHusl PYHKIMI TTapauIeIbHBIM IIEPEHOCOM BIIPABO (BJIEBO);

-OBJIA/IETh HABBIKAMH PEIICHUS YPABHEHUH, HECKOJILKUMH CIIOCO0aMU rpaUuecKoro pelieHus ypaBHeHHH.
Ilenu nenmarora:




-opMuUpOBaHUE MPEACTABICHUN O KYCOYHO-33JIaHHBIX (DYHKIUAX, KOHTPOJBHBIX TOYKax Tpaduka, mapadboie, OCH CHUMMETPHH MapadoIIbl,
aCHUMITOTaX, OCH CUMMETPHH TunepOoiibl, 06 0OpaTHOW MPONMOPLUUOHAIBHOCTH, O0JACTH 3HA4Y€HUN (YHKIUH, OKPECTHOCTH TOYKH, O TOUYKAX
MaKCHUMyMa U MUHHUMYMa;

. . K .
-(OpPMHpPOBaHHE YMEHUIA TTIOCTPOEHUS TPaQUKOB PyHKIHUH Y=KX°, y=— H ONMMCAHMS UX CBOHCTB;
X

-IIOMOIIIb B OBJI4ICHUH YMEHHEM HCIIOIb30BaHHs aIrOPUTMa TTocTpoeHus rpadukos dynkimit y=f(x+)+m, y=Ff(x+l), y=Ff(x)+m, y=ax>+Bx+c;
-[IOMOII[b B OBJIAJICHUM HaBBIKAMH IPe0Opa3oBaHus (PYHKIMI IapauIeIbHBIM [IEPEHOCOM BIPaABO (BJIEBO), TPadUUECKOr0 M aHAIUTHYECKOTO

cIoco0oB PCHICHUS YPABHCHUSI..

17. ®ynxmus y=kx%,  ee| 3 Crpouts  rpaduk C-2324
cBOiicTBa U rpauK. Gymamm  y=kx? | - crponts rpaduk dymkimu y=kx*
OnwuckiBaTh OIHUCHIBATH €€ CBOMCTRA;
cBOWCTBAa (YHKIMHU | -Tpaduuecku pemars ypaBHEHUS H
Ha  OCHOBE  €e | CHCTeMbl ypaBHEHHWii, rpaduyeckn
rpaduuecKoro OTIPEICIISATH YUCIIO PEIIEHUIN CUCTEMBI
NIPEACTaBICHUA. YPaBHEHUN;
-yIpomarh (yHKIIMOHAIBHBIE
BBIDAXKEHUs,  CTPOUTh  rpaduku
KYCOYHO-3a/JaHHBIX (YHKIIUH.
18. k 2 Crpouts  Tpadux C-25,26
Qynkiust y= — , ce k - CTPOMTH rpadukK GyHKIHUH y=
X byHkuuu  y= —
CBOICTBa U TpaduK. X — ONKCHIBATh €€ CBONCTBA;
OnuceiBaTh X
CBOMCTBA GYHKIMU | -TpadMUECKH pellaTh YpaBHEHHS U
Ha OCHOBE €€ CHCTEMBI ypaBHEHHH, rpaduuecKu
rpaduyeckoro ONPEJENATH YUCIIO PEUIEHUH CHCTEMBI
PE/ICTABIICHUS ypaBHEHUIA;
-yIpomarb (hyHKIIMOHATBHBIE
BBIPQXEHUS,  CTPOUTh  TpaduKH
KYCOYHO-33/IaHHBIX (DYHKITHH.
Ilposepounan paboma | 1
no meme «@ynxkyuu y=
kx?, y= k »
X
19. Kak mnoctpouts rpadux | 2 C-27
dynxumn y=Ff(x+), ecm - CTPOHTH c [IOMOIIBIO
[apaJIesIbHOTO IepEeHOCa BIPABO HITH




U3BECTEH rpadux
byukuun y=f(X).

BIICBO rpaduk hyHKIIH
y=Ff(x+l), uutarh ¥ omucwsats ee
CBOWCTBA.

20.

Kak moctpouts rpadux
bynkun y=Ff(X)+m, eciu
H3BECTEH rpaduk
¢byukuun y=f(X).

- CTPOHTb c MOMOILBIO
HapajuIeIbHOTO IEPeHOca BIIPABO WU
BIICBO rpaduk hyHKIIH
y=f(X)+m, 4uTaTth W omuceBaTh
€€ CBOICTBa.

C-28

21.

Kak mocrpouts rpaduk
¢byukuun  y=f(x+l)+m,
eclii  M3BeCTeH TIpaduk
dynxuuu y=f(X)

- CTPOUTH c MOMOUIBIO
TIapaJuIeIbHOTO IEPEHOCa BIPABO WIIN
BIICBO rpaduk dyHKIIH
y=f(x+l)+m, YUTATh "
OIMCHIBATh €€ CBOMCTBA,

- CTPOUTH KyCOUYHO-3a/IaHHbIC
GbyHKIMY;

-pemiath  rpauyecKd  CHUCTEMY
YpaBHEHHUH.

C-29

22,

OyHKIHS y=ax2+bX+C,
ee CBOICTBA U rpaduk.

- CTPOHTh c MOMOILBIO
napajuIeJbHOTO EPeHoca BIPABO WU
BJIeBO rpaduk GyHKIMU y
y=ax?+bx+C , YUTATh M ONUCHIBATH
€€ CBOWCTBA,

[Mepexomuts ¢ si3b1Ka HOPMYIT Ha SI3BIK
rpaduKoB M HAO0OOPOT, ONpEHCIATH
YHCIIO KOPHEH YpaBHEHUS U CUCTEMbI
YpaBHEHUI;

-yIpoIIaTh (bYyHKIHOHATIBHBIE
BBIPOKEHUS, HAXOJUTh 3HAYCHUS
KO3 PHUIIEHTOB B tbopmyme
(GyHKIUH y=ax?+bx+c Oes3
nocTpoeHus rpaduka GyHKIum.

C-30,31

23.

I'padnueckoe pemieHue
KBaJIpaTHBIX YPaBHEHUM.

CriocoObl  pemeHus  KBaapaTHBIX
ypaBHEHHMH, TIIPUMEHEHHMsS HX Ha
TIPAKTHKE.

C-32




CBOOONHO TPUMEHSATH HECKOJIBKO
CHOCO00B TpaUUECcKOro pPEmIeHUS
YpaBHEHHUH.

K-3

Konmponvnaa paboma
no meme
«Keaopamuunasn

dyukyusny

CaMoCTOSTEILHO BBIOUpATH
PpaIMOHATBHBII croco0
rpad)M4ecKoro peuicHUus YpPaBHCHUS,
0OPMIISATH PEIICHHUS.




KBanpatnsie ypaBHeHus. 21 yac
Ienu yuenuka:
W3yunth Moaynb «DopMyIibl KOpHEH KBaJPAaTHOTO YPAaBHEHHS» U MOJTYYUTh MOCIIEIOBATEILHYIO CHCTEMY MaTEMAaTHYSCKUX 3HAHUI, HEOOXOMMBIX IS
M3y4eHHs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIHUIUIMH Ha 0a30BOM YPOBHE.
Jy1s 5TOrO HEOOXOAUMO:
® UMETh NPECTAaBICHHE O KBAIPATHOM ypaBHEHHH, O cTapiieM Ko3hpuieHTe, BTopoM Koddduuuente, o0 CB000IHOM 4ieHe, O IPUBEACHHOM KBaAPATHOM
YpaBHEHHH,
THIOJTHOM KBaJpaTHOM YPaBHEHUH, HEIIOJIHOM KBaJpaTHOM YpaBHEHHH, O KOpHE KBaIPaTHOTO YPaBHEHMUS, AUCKPUMHHAHTE KBAaJPAaTHOTO YPaBHEHHS; O
panuoHaIbHOM
YpaBHEHHH, TOCTOPOHHHUX KOPHSX, IPOBEPKE KOPHEH ypaBHEHHMS, O KBaAPAaTHOM yPaBHEHHHU C YETHBIM BTOPBIM Ko durmentom, o hpopmyie KopHei
KBaJIpaTHOTO
YpaBHEHUS C YETHBIM BTOPBIM KO3(pPummeHTom;
® OBJIAJICTh YMECHUSIMU:
— pemIath KBaJpaTHbIC ypaBHEHHUS;
— BBIBOIUTH (POPMYJIBI KOPHEH KBaIPAaTHOTO YPaBHEHHS;
— IMIPUMEHSATH NPaBHJIa PEIICHNS KBaJPATHOTO YPAaBHEHHS: IOJHOTO, HETIOJIHOT'O ¥ ITPUBEJICHHOTO;
pas3oKeHHs KBaJpaTHOTO TPEXWICHA Ha MHOXKUTEIH, PELICHUS] KBAIPATHOTO YpaBHEHHS IO ()OpMyJiaM KOpHEH KBaJpaTHOTO ypaBHEHUS,
— pelIeHrs pallMOHAIIbHBIX YPABHEHUN KaK MaTEMaTUYECKUX MOJIENIEN pealbHbIX CUTYalIH;
— IPUMEHEHUS aJIrOPUTMA PELICHUs PALIMOHAIBHOIO YPAaBHEHUS
Ilenu menarora:
¢ (hopMHUpOBaHHUE NPEACTABICHUIT O KBAJPaTHOM ypaBHEHHH,
o crapureM ko3 dunmente, BTopoM Kod(duipeHte, o CBOOOTHOM WiIeHe, O IIPUBEJICHHOM KBAIpaTHOM yPaBHEHHUH, TIOJTHOM KBaJpaTHOM ypaBHEHHH,
HETIOJTHOM KBa/IPaTHOM ypaBHEHHH, O KOPHE KBAJIPaTHOTO YPaBHEHUS, IUCKPUMHUHAHTE KBaAPATHOTO yPaBHEHNS;
¢ hopmupoBaHUE yMEHHH penaTh KBaJpaTHbIC YPaBHEHHUS;
® [TOMOIIb B OBJIQICHUU YMEHHEM BBIBOAUTH (POPMYJIbI KOPHEH KBaIpaTHOTO YPaBHEHUS,
® [TIOMOIIb B OBJIaJICHUN HaBbIKaMH MMIPUMCHCHH IIPaBHUJI PpCUHICHUA KBAJPATHOI'O0 YPAaBHECHU A IOJTHOT'O, HETIOJIHOTO U IPUBEACHHOT'O.

OCHOBHBIE TOHSITHSL. 2 NmeTn Pemarsp mo0ble KBapaTHEIC C-33
MpPEJICTABICHUE O ypaBHEHHS: TIPUBE/ICHHBIE MTOJIHBIE,
MOJIHOM HENPHUBEIEHHbIE MOJTHBIE, HEMOJHBIE,
M HETIOJTHOM




KBaJpaTHOM CBOOOTHO paboTaTh C TEKCTAMH
YpaBHEHUH, O HAy4YHOTO CTUJISL.
peleHnu Pemrate HemoHbIE KBafipaTHEIE
HEMNOJIHOTO yYpaBHEHHUS U MOJIHbIE KBaJpaTHbIC
KBaJIpaTHOT'O YPaBHEHHS, Pa3JI0XKMB JIEBYIO YacCTh
YpaBHEHHS. Ha MHOXHWTEIIA, peIIaTh
pauuoHaNbHbIE YPABHEHUS U 337a4u
Ha COCTaBJIEHUE pPallMOHAJIbHBIX
YpaBHEHMI, y4acTBOBATh B AUAJIOTE,
MIOHUMATh TOUKY 3PEHUS
co0eceHIKa, IPU3HABATH MIPAaBO HA
HHOE MHEHHE
25. DopmyItsl KOpHEH Nmets AJNTOPUTM BBIYHMCIICHUS KOPHEH C-34
KBaJPaTHOTO yPaBHEHHS. IpeJCTaBICHUE O KBaJIpaTHOT'O YpaBHEHUSI, UCTIOJb3Ys
JAUCKPUMHUHAHTE JUCKPUMHHAHT, KaK penIaTh
KBaZApaTHOI'o KBaJpaTHBIC YPaBHEHUS MO
YPpaBHCHHNA, (dbopMmynaM KOpHEH KBaJpaTHOTO
opmystax kopHeid ypaBHEHHs Yepe3 MUCKPUMUHAHT.
KBaJIpaTHOTO

ypaBHEHHS, 00
ITOPUTME PEIICHHUS
KBaJIPaTHOTO
ypaBHEHUS.

-BBIBOANTH (hOPMYJIBI KOPHEH
KBaJIpaTHOTO YPaBHEHUsI, €CIIH
BTOpO# K03 (PHUIIMEHT HEUSTHBIH,
apryMEHTHPOBAaHHO OTBEYaTh Ha
HIOCTaBJICHHBIE BOIIPOCHI,
Yy4acTBOBAThb B IMAJIOTE,

- pemaTh NpocTelIne KBagpaTHbIe
ypaBHEHHMS C IapaMeTpamMH 1
IIPOBOJNTH HCCIIEJOBAaHHE BCEX
KOpHEW KBaJ[paTHOTO ypaBHEHHUS C
rapamMeTpoM, OCYIIECTBIISATh
IIPOBEPKY BHIBOJIOB, MOJ0KEHHH,
3aKOHOMEPHOCTEH, TEOpeM;

- pelIath 3aJauu Ha COCTABIICHUE
KBaJIpaTHBIX ypaBHEHHH, TPOBOAUTD




CPaBHUTEIbHBIN aHAIIN3,
COIOCTABIIATh, PACCYXKIATH.

26. Parmmonanbueie HNmernb ANTOPUTM pellIeHUs] PallOHAIBHBIX C-35
YpaBHEHHSIL. npeacraBjJaCHUE O YPaBHEHM, pELLIEHUS pallOHAIBHBIX
panoHaILHbIX YpaBHEHHIA, HCIIONB3YS METO
YPaBHCHHAX H BBEJICHHS HOBOM IIEPEMEHHOM,
cocobax ux COCTAaBJICHUSI TUIaHA BBITIOJTHEHHS
DEIICHA. MOCTPOCHHH, IPUBEICHHS TIPHMEPOB,
VY4aureiBaTh Ipu
pelleH s 061acTs (bopMynHpoBaHHUE BHIBOIOB.
JIOTYCTHMBIX Perrats OuMKBajpaTHBIC YPaBHCHHUS,
SHAYCH pa3BepHYTO 0OOCHOBBIBATH
YpaBHCHHA. CYXJACHUS, IPUBOANUTH
JIOKa3aTeNbCTBA,
B TOM YHCJIE OT MPOTUBHOTO.
apryMEHTHPOBAHHO OTBEYaTh Ha
MMOCTaBJICHHBIC BOIIPOCHI,
OCMBICITUBATH OIIUOKU U YCTPAHUTD
ux.
K-4 Konumponvnaa pabéoma
no meme «Keaopamnuwie
YPABHEHU).
27. PanmonanbHbie PemaTs 3agaun Ha ANTOpUTM pelLICHHUS 33724 Ha YHCIIa, C-36
ypaBHEHHSI Kak JABUIKXCHHC, pa60Ty WU | 3a1a4 Ha IBIMDKCHHE 110 JOpore, 3a1ad

MaATEMAaTHYCCKUE MOJICIIN

PCAIBbHBIX CHTyaHHﬁ.

T.A. C YAUCJIOBBIMU
JaHHBIMU.

Ha ABWXKCHUC 110 BOAC, BBIACIIAA
OCHOBHBIC 3Tallbl MATECMATHYCCKOT'O
MOJIETTMPOBAHMS, CBOOOHO PELIAIOT
3aJ]a4d Ha YKCIA, BBIAEISAS OCHOBHBIE
9Tallbl MATEMAaTHYCCKOTI'O
MojenpoBanus. OOBSCHUTD
H3YyYEHHBIE MOJIOKEHUS Ha
CaMOCTOATENFHO OJ00paHHBIX
KOHKPETHBIX MPUMEpPax.




Eme omHa ¢opmyna ANropuTM BEIYUCICHUS KOpHEH C-37
28. KOpHei KBaJ[PaTHOTO KBaJIPaTHOTO YPaBHEHUS C YETHBIM
ypaBHCHUSL. BTOPBIM K03(p(PHUITHCHTOM, UCTIONB3YS
JMCKPUMHUHAHT.
Pewats npocTeiiinie kBajpaTHble
YPAaBHEHHS C YETHBIM BTOPBIM
K03()(pUIIMEHTOM C ITapamMeTpamMu U
MIPOBOAUTH UCCIIEJOBAaHHE BCEX
KOpHEW KBaJIpaTHOTO ypaBHEHHS C
YETHBIM BTOPEIM KO3()(HHLIEHTOM C
napaMeTpoM, paboTaTh 110
3aJaHHOMY aJITOPUTMY, TOKa3bIBATH
NPaBIIBHOCTh PELICHHUS C TOMOLIBIO
ApTyMEHTOB.
29. Teopema Buera. Nwmets ANTOPUTM IPUMEHEHHUS TEOPEMBI C-38,39
MPE/ICTABICHUE O Buera u oOpaTHO#t Teopemsl Buera
Teopeme Buera n 06 | A PCLICHHS KBAPATHBIX
00paTHOii Teopeme y(lj)aBHeHHH'
Buera, 0 OCTaBJISITh KBAJIPaTHbIC YPABHEHHUS
0 X KOPHSIM, PacKJIa/ibIBaTh Ha
CUMMETPHYECKUX o
MHOXKUTENN KBaJIPATHBIH TPEXUJIeH,
BBIPKECHUSX C
COCTAaBJIATh KOHCIIEKT, IPOBOJIUTH
ABYM3 CPaBHHTENBHBIN aHAIN3,
NEPECMCHHBIMH. COIIOCTaBJIATh, PACCYKIATh,
YMeTh HaXOUTh He pelas KBaJpaTHOTO ypaBHEHHS,
CyMMYy H BBIYHCIISITH BEIPAXKEHHS,
MPOU3BEACHHE CoiepIKalie KOPHH 3TOTO
KOpHeii YPaBHEHUS B BU/IC HEH3BECTHBIX,
KBaJIPaTHOTO MIPUMEHSIS] 00PATHYIO TeOpeMy
ypaBHEHHUSI. Buerta; 000CHOBBIBATH CY)K/ICHHS,
JIaBaTh OIPE/IEIICHUS, IPUBOANUTD
JIOKa3aTeNbCTBA, PUMEPBIL.
30. WppanmoHansHbie mets AJNTOPHTM PEIIeHHs C-40
YpaBHCHHSI. npejicTaBnenue 0o UPPALMOHAIBHEIX yPABHEHHUH
HMppaLHOHATIBHRIX METO/IOM BO3BEIEHHS B KBaJ[paT
YpPaBHEHUSIX, .
00enx 4acTell ypaBHEHUsI, IPUMEHSISI
PaBHOCHIIBHBIX

YpaBHEHHSIX, O
PaBHOCHIIBHBIX

CBOMCTBA PaBHOCHUJIbHBIX
IpeoOpa3oBaHUH.




peoOpa30BaHMAX PemaTs npparnuosaibHbIe

YpaBHEHHH, O YpaBHEHMSI, COBEpPLIAS
HEPaBHOCHIIBHBIX PaBHOCHJIbHBIE IEPEXO/IbI B
peoOpa3oBaHusX npeoOpa3oBaHusIX, BOCIIPOU3BOIUTH
ypaBHEHUIA. TEOPHIO C 3aJ[AHHOU CTEIEHBIO
CBEPHYTOCTH.
K-5 Konmpoﬂbnaﬂ paﬂoma 1 CaMoCTOSITeNbHO BEIONPATH
no meme «Pewenue PalMOHANIBHBIN CIIOCO0 Pa3IoKeHHs]
3a0au ¢ nomowio KBaJpPaTHOTO TPEXWICHA Ha
MHOYKHUTEIIH, PEIIATh KBaIPATHBIC
K6aopammuuvix N
N ypaBHeHUs 110 popMysIaM KopHeit
YpaeéHeHuu.

KBaJ[paTHOT'O ypaBHEHUs, 0(OPMIIATH
peLIeHUs, BBIIOIHATh IEPEHOC paHee
YCBOCHHBIX CIIOCOOOB JACHCTBHIA B
HOBBIE YCJIOBHS.

HepasencrBa. 15 gacos
Henu yuenuka:
Wzyunts Mmonynb «Pemenne KBagpaTHBIX HEPABEHCTBY» U MOJIyYUTh NOCIEOBATENBHYIO CHCTEMY MaTeMAaTHUECKUX 3HAaHUN, HEOOXOIUMBIX IS
W3y4YCHHMS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCLUIUIMH HAa 0A30BOM YPOBHE.
st 3T0r0 HEOOXOAMMO:
® IMETh NIPEICTABICHUE O YUCIOBBIX HEPABEHCTBAaX, HEPABEHCTBE C OIHON NEPEMEHHOM, O CBOMCTBE YUCIIOBBIX HEPABEHCTB, O HEPABEHCTBAX
OJIMHAKOBOI'O CMBICJIA, HEPAaBEHCTBAX MPOTHUBOIIOJIOKHOTO CMBICTA, O CPEIHEM apH(PMETHIECKOM U CPEAHEM F€OMETPHUECKOM, O HEPABEHCTBE
Komn,

!
y=2, y==, y=+7,

0 BO3pacTarollel U yObIBaroei (yHKINU HAa IPOMEXYTKE, JINHEHHOH QYHKIUH, 0 QYHKIUAX X 0 MOHOTOHHOM
bynxumm;

®  OBJAJAETh YMEHUSIMHU:
MIOCTPOCHUS M UCCIIEIOBAHUSI HA MOHOTOHHOCTh (DYHKIIMIA: JINHEWHOM, KBaIpaTHOW, 0OpaTHOM NMPOTOPIHOHATBHOCTH, (PYHKITUH KOPHS;
— mocTpoeHus rpaduka GYyHKIIUU «MOYJIbY, OTIMCAHUS €€ CBOMCTB;
— MCCIE0BAaHMSI KyCOUHO-3aJaHHBIX (DYHKIIMH Ha MOHOTOHHOCTB, PELICHUS] YPaBHEHUI M HEPABEHCTB, HCIIOIb3ys CBOWCTBO MOHOTOHHOCTH.
Ilenu memarora:




® opMupoBaHHE NPEACTABICHUN O YHCIOBBIX HEPABEHCTBAX, HEPABEHCTBE C OJJHOM MEPEMEHHOM, O CBOHCTBE YHCIIOBBIX HEPABEHCTB, O
HEpaBEHCTBAX OJMHAKOBOTO CMbICIIA, HEPAaBEHCTBAX MPOTUBOIIOIOKHOIO CMBICTA, O CPEIHEM apU(PMETHUECKOM U CPEIHEM I€OMETPHUECKOM, O
HepaBeHcTBe Koy,

¢ hopMupOBaHUE YMEHHH pelIaTh TNHEHHbIE HEPABEHCTBA

C OJIHOM MepeMEHHOM;

® TIOMOILb B OBJIAJICHUH YMEHUEM PEIIaTh CUCTEMBI IMHEWHBIX HEPABEHCTB,;

(dhopMHpOBaHUE YMEHHUI MOCTPOCHHUS M UCCIIEIOBAHUS HA MOHOTOHHOCTh (DYHKIIMHA: INHEWHOMW, KBaIpaTHOH, 00paTHON MPOMOPIIMOHATIBLHOCTH,
(YHKLINY KOPHS;

® IOMOIIIb B OBJIaJICHUM YMEHHEM MOCTPOSHHS Tpadrka QyHKIUU «MOAYIIbY, OITMCAHUS €€ CBOWCTB;

® [IOMOIIb B OBJIaJICHUU HABBIKAMH UCCIICIOBAHUS KyCOUYHO-3aIaHHBIX (YHKIINI HA MOHOTOHHOCTb, PEILICHHS YPaBHEHUH W HEPABEHCTB, UCTIONbB3YS
CBOVMCTBO MOHOTOHHOCTH.

31. CBoiicTBa YUCIIOBBIX 3 CaoiicTBa ANropuT™M NMpUMEHEHHS CBOMCTBA
HEPABEHCTB. YHCIIOBBIX YHCIIOBBIX HEPABEHCTB U
HEPaBEHCTB. HepaBeHcTBO Komu npu
Hmets JI0Ka3aTeNbCTBE YUCIOBBIX
Ipe/ICTaBICHUE O HEpPaBEHCTB.
HEPaBEHCTBE
OANHAKOBOTO - BBIMOJHSTH JICUCTBHS C YHCIOBBIMH
CMBICI, HEPaBEHCTBAMHU, JJOKa3bIBaTh
MPOTUBOIOI0KHOTO
CIPaBENTUBOCTb YUCIOBBIX

CMBICIIA, O CPETHEM
apudmeTnueckom | HEPABEHCTB IIpH JFOOBIX 3HAUEHUSAX
cpestHeM MIEPEMEHHBIX, PA3BEPHYTO
reoMeTpudeckoM, 0 | OOOCHOBBIBATE CYIKICHN,
HEPaBEHCTBE Komn MpUBOAWUTH JOKaA3aTE€JIbLCTBA, B TOM
[ToBTOpUTH MpaBMIa | YUCIIE OT IPOTHBHOTO;
CpaBHCHHUS - IOKa3bIBaTh CIPABENINBOCTD
panOHaJIbHBIX YHMCJIOBOIO HEpAaBEHCTBA METOIOM
qucell. PaccMOTpeTs | BeieneHust KBaapara IBy9IeHa 1
JI0Ka3aTeIbCTBO HCIIONB3Ysl HepaBeHCcTBO Komw,
HEPABCHCTB IIpU 0(hOPMIIATE TOTHOCTBIO MU
YCIIOBUH, YTO UX COKpaIlaTh PEICHNs B 3aBHCUMOCTH
Pa3sHOCTh €CTh OT CHUTYyAIIlHH.
9HCIIO.

32. Hccnenosanue (ynkmmii | 3 | Mmers Anropurm HOCTPOEHMS u C-42

HA MOHOTOHHOCTE. NpPEACTaBICHUE O | MCCIECIOBaHHA HAa MOHOTOHHOCTB

BO3paCTaIOIIEH, (GYHKIMH: JIMHEHHYIO, KBaJpaTHYIO,




yOBIBaroIIeH, oOpaTtHOH TIPOTIOPIHOHATBHOCTH,

MOHOTOHHOMU (YHKIHIO KOPHS.

dyHKIIH Ha | HccnenosaTh pa3nudHbie QyHKIMH

MIPOMEXKYTKE. Ha MOHOTOHHOCTb, PellaTh
YpaBHEHHS, UCTIOJIb3Ys CBOMCTBO
MOHOTOHHOCTH, OCYILECTBIISIIOT
MIPOBEPKY BBIBOJIOB, MOJIOKEHUH,
3aKOHOMEPHOCTEH, TeopeM;
HCCIIEeI0BaTh KyCOYHO-3aJaHHbIE
(YHKIMN HA MOHOTOHHOCTD, PEIIaTh
YpaBHEHMSI U HEPABEHCTBA,
HCIOJIb3YSl CBOMICTBO MOHOTOHHOCTH,
COCTaBIISITh KOHCIIEKT, IPOBOAUTH
CpaBHUTEJbHBIN aHAIU3,
COTIOCTABJISITh, PACCYXKATh.

33. Pernenune JINHENHBIX Nwmets ANTOPUTM pEIlIeHUsT HEPABEHCTBA C C-43
HEPABEHCTB. MpeICTaBJICHHE O TIEpEeMEHHOM U CHCTEMBI HEPaBCHCTB

HEPABCHCTBE C C TIEPEMEHHOI.

MIEPEMEHHO, 0

CHCTEME JIMHCHHBIX -1300pa3uTh HA KOOPAWHATHOM

HEpPABCHCTB, MJIOCKOCTH TOYKH, KOOPAUHATHI

NepeccyCHNN KOTOPBIX yIOBIETBOPSIOT

peleHuit HEpPABEHCTBY, AapI'yMEHTUPOBAHHO

HEPABCHCTB OTBEYATh HA MOCTABJIECHHBIEC

CUCTEMBI. BOIIPOCHI, Y4aCTBOBATh

Hcnomns3yst B JIAJIOTE;

CBOJiCTBA -pELNTh 3a7a4y, BbIAEIISAS TPH dTara

PaBHOCHJIbHBIX MaTeMaTH4eCKOTO MOJICIIUPOBAHUS,

HEPABCHCTB, O0OBSCHUTH N3yUEHHBIE TTOJIOKEHUS

HaxoJUTh PCIICHUC | Ha CaMOCTOSITETILHO MOTOOPaHHBIX

JIMHEHHOTO KOHKPETHBIX IIpUMEpax 10 TEME,

HEpaBeHCTBA. MPaBUWIBHO 0popMIIATE PaboOTYy,
OTpaXkaTh B MUCbMEHHOU (hopMe CBOU
pelIeHus, BEICTYNaTh ¢ pellieHuEM
TPOOJIEMEI.

34. Penrenne KBaJIpaTHBIX Nmetn ANTOpPUTM pelleHUsI KBaJI[paTHOTO C-44,45
HEPABEHCTB. Mpe/ICTaBJICHHUE O HEpaBeHCTBA M0 AITOPUTMY U

KBaJpaTHOM

MCTOJIOM MHTCPBAJIOB.




HEpaBEHCTBE, O
3HaKe 00bEIMHEHUSA
MHOKECTB,
NTOPUTME PEIICHUS
KBaJ[paTHOTO
HEPaBEHCTBA, O
METOJIC HUHTEPBAJIOB;
0 pelcHuU
KBaJIpaTUYHBIX
HEPaBEHCTB C
apaMeTpoM.

-cBOOOIHO  pemath  KBaJpaTHBIC
HEpaBEHCTBA METOJIOM HHTEPBAJIOB,;

- pemath KBaJpaTHbIC HEPABEHCTBA,
TIPUMEHSIS] PABHOCWIIBHBIE
IIpeoOpa3oBaHMs BBIPAKEHHH,
pemars KBaJpaTHIHbIE HEPABEHCTBA
C ImapamMeTpoM, OOBSCHSTh
W3yYCHHBIC MOJIOKCHUS Ha
CaMOCTOSATEIBHO ITOJOOPaHHBIX
KOHKPETHBIX IIPHMEpPax.

K-6

Konmponvnaa paboma
no meme
«Hepasencmea»

CaMoCTOSATENBHO BEIOMpATh
pallMOHANBHBIN  CIOCO0  pelICHHUs
JINHEWHBIX, KBaJAPATHBIX HEPABEHCTB,
pElLleHUsT HEPaBEHCTB, COJAEpKaIINX
MIEPEMEHHYIO BEJIMYUHY MOJ[ 3HAKOM
«MOnynbY», OGOPMIIATH  PEIICHHUS,
BBITIOJIHSATh IIEPEHOC paHee
YCBOCHHBIX CIIOCOOOB JeiicTBUl B
HOBBIE YCIIOBUSI

35.

[TpubnuxeHHble
3HAYCHUS
JeUCTBUTENbHBIX YUCE].

[TpubmmxkenHOE 3HAYEHUH TI0
HEJIOCTaTKy, M0 30BITKY, 00
OKPYTJICHUH YHCEJl, TOTPEITHOCTH
TIPUOIIMKEHNUS, a0COFOTHOW U
OTHOCHTEJILHOM MOTPEITHOCTSIX.
VYrpolarh BEIPaKeHHUs], UCTIONb3Ys
OIIpeZieIeHNE CTEIICHN C
OTpPHUIATENILHBIM MOKa3aTeIeM U
CBOMCTBA CTENEHH, BBIIOIHIIOT
GoJiee CII0XKHBIE IPEOOpa30BaHU
BBIPaYKEHUH, CO/IEPKAIINX CTEIIEHb C
OTpPHULATENILHBIM MTOKa3aTeJIeM.
Hcnons3oBaTh 3HAHUS O
TIPUOIIMKEHHOM 3HaYE€HHUH 110
HEIOCTaTKYy, M0 U30BITKY, 00
OKPYTJICHUH YHCEIl, TOTPEITHOCTH
IpUOIMKEeHUS, ADCOIIOTHON U

C-46




OTHOCHUTEIILHOM MOTPEIIHOCTSX MPHU
peLIeHnH 3a1a4, JOKa3bIBaTh
TOXIECTBA, 0QOPMIIATE pEIICHHS,
BBINOJIHATH IEPEHOC paHee
YCBOCHHBIX CIIOCOOOB JICUCTBHIA B
HOBBIE YCIIOBUS,

apryMEHTUPOBAHHO OTBEYATh HA
IIOCTABJIEHHBIE BOIIPOCHI, OCMBICIISTD
U yCTPaHITh OUTHMOKH.

36. CraHgapTHBIHA Bung | 1 CrangapTHeIi BUA C-47
OJIOKUTEJIBLHOTO UYUCIIa TIOJIOKUTCIIBHOTO YKCJia, MOPAI0K
qucijia, 3arurcCh 4uciia B CTaH)IapTHOﬁ
bopme.
Hcnonb3oBaTh 3HAHUS O
CTaHI[apTHOM BHUAC IMOJIOKUTCIIBHOT'O
qurcia, o nopsAake 4yucia, o 3almcu
Yrcia B CTAaHIAPTHOH Gopme,
POBOAUTH CpaBHHTeJ’ILHBIﬁ aHaJlu3,
COIIOCTABJIATDH, PACCYKAATh.
DneMeHThl cTaTucTikU. KoMOnHaToprka. 5 9acoB
[Ipocreiimme 3
KOMOMHATOPHBIE 331a4H.
Opranu3oBaHHBIH 1
nepedop BapHUaHTOB.
JlepeBo BapHaHTOB.
K-7 Hmozosasn 1
KoHmpoavhas paboma. CaMoCTOSITEeEHO BEIOUPATH

PpaIMoHaNIBHBIHN CIIOCO0 penIeHNs
KBa/IpaTHBIX YPaBHEHHH U
HEepaBEeHCTB, IPE0OPa3OBBIBATD
anredpandeckne ApooH, opopMIATH
peIIeHHsI, BBIOIHATH IEPEHOC paHee
YCBOCHHBIX CIIOCOOOB ACHCTBHIA B

HOBBIC YCJIOBUS.

HNTorosoe moBTOpeHUE. 5 4acoB




Ienu yuenuka:

[IpoBecTn camoananus 3HaHUH, YMEHUI 1 HABBIKOB, IOTYYEHHBIX U IPHOOPETEHHBIX B Kypce anreOpsl 3a 8 kiacc npu 0000IIAI0IeM TOBTOPEHUH TEM:
«Anrebpanyeckue apodbuy», «KBagpaTHele ypaBHeHU», «HepaBeHCTBaY.

Ji1st 3TOT0 HEOOXOMMO OBIIAAETh YMEHUSIMHU:

— MCTOJIB30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTHYECKOH JIESITEIHHOCTH M MOBCEHEBHOW KU3HU [T UCCIIEIOBAHUS HECIIOKHBIX MPAKTUIECKUX
CUTyalluii Ha OCHOBE M3Y4YeHHBIX (YOPMYI U CBOHCTB TET;

— BBIYHCIIATH TUIOLIAIN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ NPU PEIICHUH MPAKTHUSCKHUX 3a/1a4, UCIIONB3Ys P HEOOXOAMMOCTH CIIPABOYHUKH H
BBIYMCIIUTEIILHBIE YCTPONCTBA.

Ilenu nenarora:

® 0000LINTH M CUCTEMATU3UPOBATh Kype alreOpsl 3a 8 Kiacc, pemiast ¢ y4aluMucs 3aJaHNs TIOBBILIEHHON CIIOKHOCTH IO BCEMY Kypcy anreOpsl;

® 100UTHCA NOHUMAHUS YYAIIMHUCS BO3MOXXHOCTHU HCIIOJIB30BaHUS IPHOOPETEHHBIX 3HAHUN 1 YMEHUM B IPAKTUUECKON AEATEILHOCTH U IIOBCEJHEBHOM
KU3HU;

o copMupoBaTh yMEHHE UHTETPUPOBATH B TMYHBIHN OMBIT HOBYIO, B TOM YHCIIE CAMOCTOSTENIFHO MOTYyYEeHHYIO HH()OPMAIIHIO.

Anrebpanueckue 1po0u. 1
- IPUMEHATh OCHOBHOE CBOMCTBO

JIpoOu pu npeoOpa3zoBaHUU
anredpandeckux apodeit u nx
COKpaliCHUH, HAXOAUTh 3HAYCHHUE
JpoOU TIPH 3aTaHHOM 3HAYCHHUH
IepeMeHHOH, TpeoOpa30BEIBATh
TPOUKH anredpandeckux Ipodeit k
JIpoOH ¢ OTMHAKOBEIMH
3HaMEHATENSIMH, PACKIaIbIBATh
YUCIIUTCIIb

Y 3HaMEHaTeJb APOOH Ha IPOCThHIE
MHOXKUTETH HECKOJIbKUMHU
croco0aMH, BEITIOJHSTH Y4eOHOe
3aJjaHie Ha OCHOBE KOMOMHUPOBAHHS
paHee N3y4EeHHBIX AJITOPUTMOB U
CII0co00B JEHCTBHSI.
-11peoOpa3oBHIBATH palliOHANILHBIC
BBIPa)KEHUS, UCTIONBb3Ysl BCE
JEUCTBHUS C alIreOpandecKuMHu
JIpOoOsIMU, y9acTBOBATh B JIMAJIOTE,
ITOHUMATh TOUYKY 3PCHHS




cobeceTHNKa, MPU3HABATh NIPABO Ha
MHOE MHEHHE, 10Ka3bIBATh
TOXJIECTBA, PEIIaTh PallHOHaIbHbIE
ypaBHEHHMS, pelaTh 3a/1auu, BhIICIISIs
TpPH dTara MaTeMaTH4ecKOro
MO/JIETTMPOBAHMS, UCTIOJIB30BATH JUISI
peLIeHus [T03HABATENbHBIX 33/1a4
CIIPaBOYHYIO JINTEPATYPY, PELIATh
HETHUIIOBBIC 3aJa9H, BBIIOIHSAS
TIPOyKTUBHBIE ACHCTBUS
9BPUCTHUYECKOTO TUIIA.

KBagparHsle ypaBHEHUSI.
Pemenue 3aJ1a4 c
IIOMOIIBKO  KBaJPAaTHBIX
ypaBHEHUH.

-pemate KBaApaTHBIE YPaBHEHHUS IIO
(dopMynaM  KOpHEH  KBaapaTHOTO
ypaBHEHHA depe3 JUCKPUMHHAHT,
pemiate 3afadd  Ha COCTaBJICHHE
KBaJIpaTHBIX  ypaBHEHWH, J1aBaTh
OLeHKY  uHpopManuy,  ¢akKram,

nporeccam, OIPEENATh ux
AKTyaJIbHOCTb, HAXOJIUTh u
HCIIOJIhb30BaTh nHpopmarnuio,

BBINOJHATh y4eOHOE 3ajaHhe Ha
OCHOBE  KOMOWHHMPOBAaHUSI  paHee
H3yYCHHBIX aNrOPUTMOB U CIOCOOOB
JIEUCTBUSL,

- IPUMEHSATh TeopeMy Buera u
obpartHyto TeopeMy Buerta, peras
KBaZIpaTHBIC YPABHCHUA, HE pelias
KBaJIpaTHOT'O YPaBHCHUA, BEIYUCIIATH
BBIPAXXEHUS, COIEPKALIUE KOPHU
9TOTO ypaBHEHHUS B BUIE
HEHM3BECTHBIX, IPUMEHSISI 0OPATHYIO
Teopemy Buera; HaXouTh U
HCIIOJIH30BaTh HH(POPMAIIHIO; PelIaTh
HETHUIIOBBIE 38/1a4H, BBIIOIHSS
MPOyKTUBHBIE AEHCTBHUS
OBPUCTUYCCKOI'O THUIIA.




TemaTnueckoe IJIAHUPOBAHHUC 9 kmacca

Nerm\oo

Homainee CaM. paboTsI
HanmenoBanue Kon-Bo [Tnanupyemble 00pa3oBaTeNbHbBIC | 3a/aHHE
TEMBI. 4acoB. pe3ynbTaThl

IIpumeuanue

[ToBTOpenue 8§ kiacca. (4 daca)
Lenu yyeHuka:
® IOBTOPEHUE MTOHATHI: CTETIEHh MHOTOUJICHA, CTAHAaPTHBIA BHJI MHOTOWICHA, ICUCTBHS HAJl MHOTOWICHAMH, ()OPMYJIBI COKPAIIEHHOTO
YMHOXEHUSI, QYHKIUS, BUIBI (PYHKITHH, TOCTpOeHUE TPAPUKOB (PYHKIINH;
® 00001IIeHNE SJMHUYHBIX 3HAHUH B CUCTEMY:
— BbIHECEHHE O0IIEro MHOKHUTEIS 38 CKOOKH, MPUMEHEHHE (POPMYJT COKPALICHHOI'0 YMHOXEHHUS U clloco0a rpyIUpPOBKH IPU
Pa3I0XKEHUH HA MHOXKHTEJH;
— HaXxOXJIeHUE 3HAUCHHs (QYHKIIUH T10 3aJJaHHOMY apryMEHTY, IOCTPOCHHUE rpaduKa;
— pelleHNe JIMHEHHBIX YPaBHEHUH, CUCTEM JIMHEWHBIX YPaBHEHUIH METOJIOM ITOACTAaHOBKY M METO/IOM CIIOXKEHHS;
— OTJINYUTENbHBIE IPU3HAKU BUI0B (DYHKIUH.
Ilenu menarora:
® 00001IIeHNE B CUCTEMATH3aIMs 3HAHHUI TI0 OCHOBHBIM TeMaM Kypca
8 KkJacca;
o popMupoBaHHE YMEHHI JIOTHIECKH OOOCHOBBIBATH CYXJICHUSI, BBIJIBUTATh THIIOTE3bI U TIOHUMATh HEOOXOIUMOCTh UX MIPOBEPKH;
® opMupoBaHHE YMEHHI SICHO, TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICJIM B YCTHOW U MMCHbMEHHOW PEYH, UCIIOIh30BaTh Pa3InIHbIC
SI3BIKM MATEMATUKH (CIIOBECHBIN, CHMBOJIMYECKHIA, rpad)uiaecKuii) U CBOOOIHO EPEXOIUTh C OJHOTO SI3bIKA HA JIPYTOH ISl HILUTIOCTPAIHH,
WHTEPIPETALUH, ApTYMEHTAIUU 1 JOKa3aTeIbCTBA.
YuuBepcaibHble yueOHble aeiicteust (YYN): pezynamuensie: yauTeiBaTh NPaBUIO B INIAHUPOBAHUM U KOHTPOJIE CIOCO0a pELICHUS;
no3nasamesnpbHble: OCYNIECTBIISATH MOMCK HEOOXOIUMON WHPOPMAIIUH ISl BHITIOJIHEHUS yUeOHBIX 33JJaHUH C UCIIOJIb30BaHHEM Y4eOHOI
JUTEPATYPHl; KOMMYHUKAMUGHble: YIUTHIBATH Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIUHALMH PA3JIMUHBIX MO3ULUH B COTPYAHUYECTBE.




JeicTBusl HaJ MHOTOYJICHAMU. 1 ITpaBuia c10XKEHUs, BBIYUTAHUS
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS. APOGeti ¢ O/IMHAKOBBIMH H

A3HBIMH 3HAMCHATEISIMU;
OCHOBHBIE MCTOJBI Pa3JI0KCHUS HaA P .
YMHOXEHHE U JIeNIeHne poOei.

MHOXHUTC/IH. BBIMONHSTE BEIYUCIICHUS,
BOCIPOU3BOIUTH HH(MOPMAIIHIO C
3aJaHHOM CTETICHBIO CBEPHYTOCTH,
OTPeNeIISITh MOHSTHUSI, IPUBOIHUTD

JOKa3aTCJIbCTBA.
[Ipeobpa3oBaHue YHCTOBBIX U 1 Ucnonb3oBath GopmyIisl KOpHEH
anreOpanvecKux BeIpakeHui. Pemenue KBa/IPaTHOTO yPABHCHIA,
o mpeoOpa3oBEIBaTh HOPMYIIHL,
YpPaBHEHUU.

3aIONHATH U 0OYOPMIISTH TaOJIHIIBL,
OTBEYaTh HA BOIIPOCHI C IIOMOIIBIO
TabJIHIL, BCTYIAaTh B peYeBOE

o0lIeHNe, y4acTBOBaTh B JHAJIOTE.

Oynkuus. Bunel ¢pynkuuit. Iloctpoenune 1 CB0o0o1HO unTaTh rpaduKy,

rpaduKoB YHKIIHIL. OIUCHIBATH CBOWCTBA (DYHKIIMH 10
rpaduKy, IPUMEHSTh IPUEMBI

npeoOpa3oBaHus TpaduKoB,
COCTABJISATh KOHCIIEKT, IPOBOIUTH
CpaBHUTEIbHBIN aHAIN3,
COMOCTABJISATh, PACCYKIATh.

MaremaTuyeckue MOJENN peabHbIX 1 PanoHanbHO MpUMEHSTH
CHTYaIHiA. (hopMyIBI KOpHEH KBaIpaTHOTO
YpaBHCHUA MJI1 pCHICHUA
NPUKIIAJHBIX 3a/1a4, [TOJb30BaThHCA
TeopeMoil Buera.

HepasenctBa. Cuctemsl HepaBeHCTB. (16 gacoB)
Ienu yyeHuka:
I/I3yT-II/ITB MOOYJIb ((BI/IIII)I HEPABCHCTB» U MOJIYYUTDH IMOCIICAOBATCIIbHYIO CUCTEMY MAaTEMATUUCCKUX 3HaHPII>i, HCO6XO)II/IMBIX JJ1 U3Yy4YCHUA
IIKOJIbHBIX €CTCCTBCHHOHAYYHbIX JUCIUIIJIMH Ha 0a30BOM YPOBHC.
Jli1st 5T0T0 HEOOXO0IUMO:
® UMCTDb MMPEACTABJICHUC O IMOHATUAX! HHHeﬁHOG, KBaJpaTHOC, PAllMOHAJILHOC HCPABCHCTBO, o0J1acThb A0IyCTUMBIX 3HAYCHUH HCPABCHCTB;,
® OBJIAACTh YMCHUSAMMU:
— ONIPEACIIATh o0acThb A0IyCTUMBIX 3Ha‘IeHHf;I;
— peluaTth JUHEMHbIE, KBaIpaTHbIC, PALIMOHAIbHBIE HEPABEHCTBA U HEPABEHCTBA C MOYJIEM;
— peuiaTb HCPABCHCTBA MCTOJOM MHTCPBAJIOB.




N3yunts Moayns «CHCTEMBI palliOHAIBHBIX HEPABEHCTBY U MOJIYYHUTh IOCIEN0BATEIbHYIO CUCTEMY MaTEMAaTHYECKUX 3HAHU,
HEOOXOIUMBIX JJISl M3Y4EHHsI IKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCHUIUINH Ha 6230BOM YPOBHE.
Jy1s 5TOrO HEOOXOAUMO:
® IMETH MIPEJICTABIECHNE O MHOXECTBAX U ONEpallUsaX HaJ HUMH, O CUCTEME YPAaBHEHUN KaK MaTEMaTHYECKUX MOJIEISIX pealbHbIX
CUTYalINN;
® OBJIaJCTh YMEHHUSIMU:
— BBINOJIHATH ONEPALUH HAJl MHOXKECTBAMU;
— HaXxOAMTh 00JIaCTh NOIMYCTUMBIX 3HAUEHUH CUCTEMBl HEPABECHCTB,
— CTPOUTH MaTeMaTHIECKUE MOJIEIH C TIOMOILBIO CUCTEMbI HEPABEHCTB.
Ilenu memarora:
e popMupoOBaHHE NPEACTABICHUN O HEPABEHCTBE, BUAAX HEPABEHCTB,
0 crioco0ax pelleHust TMHEHHBIX, KBaIpaTHBIX, pAllHOHAILHBIX HEPABCHCTB;
® popMupoBaHHE YMEHHS OIPEeIsTh 001aCTh TOMYyCTUMBIX 3HAUCHHIA;
® [IOMOIIIb B OBJIaJICHUH HABBIKAMM COCTABJICHHUS MaTeMaTUYeCKO MOJENIN CUTYallH, ONTMCAHHON B YCJIOBHH 3a/1a4H, PEIICHHs 3aJa4H C
BbIJIEJICHHEM TPEX 3TAllOB MaTeMaTHUYECKOT0 MOJIEITMPOBAHNS;
e opMHpOBaHME NPEACTABICHUN O MHOXKECTBAX, O CUCTEMaX HEPaBEeHCTB;
e popMupoBaHHE YMEHHI POU3BOAUTH ONIEPALlK HaJ MHOXXECTBAMH, PEIIaTh HEPABEHCTBA;
® IOMOIIIb B OBJIaJICHUM YMEHHEM MPUMEHSTH [TPpaBuiia 00bEMHEHS, TIEpECeUCHUS, IOTIOTHEHUSI MHOYKECTB TIPH pEIlICHIH HEPABEHCTB;
® IOMOIIIb B OBJIaJICHUM HABBIKAMH HAXOXICHUS 0OIIero pelieH s JUIs IByX U 00jiee HEpaBEeHCTB.
Yuusepcaibnblie yueOnble geiicreus (YY/1): pezynamugnspie: oCyniecTBIATh HTOTOBBIM U MOIIArOBBINA KOHTPOJb 110 PE3YIBTATY;
no3naeamenpHple: CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOM M MMUCBMEHHOW (OPME; KOMMYHUKAMUGHbLE: YINTHIBATH PAa3HbIE MHEHUS
U CTPEMUTHCS K KOOPAUHALUH PA3JIMYHBIX MO3UIKN B COTPYAHUYECTBE.

BxoaHast koHTposbHast paboTa 1

JIuHeliHble ¥ KBaJpaTHbIC HEPABCHCTBA. 2 Permats npocreiimue uHeiinbe C1
KBaJpaTHbIE HEPABEHCTBA C OJIHON

TepEMEHHON, OTMEYaTh Ha
YHUCJIOBOM NMPSIMOM pelleHne
HEpaBEHCTBA, apIyMEHTUPOBAHO
OTBEYaTh HA IIOCTABJICHHBIC
BOIIPOCHI.

ITpoBoauTh HUCCIEnOBaHKE
(YHKIMHM Ha MOHOTOHHOCTb,
HAaXO0JUTh U UCIIOJb30BaTh




HHPOPMALIHIO, Pa3BEPHYTO
00OCHOBBIBATH CYXKICHUS,
TIPUBOJIUTH J0KA3aTEIbCTBO.
Pemiars nuHeliHbIE U KBaJpaTHbIE
HEPaBEHCTBA C OJHOU IEPEMEHHOM,
cojeprKalue MoayJjb, pelaTh
HEPABEHCTBA, UCTIOJIB3Ys TPA(UKH.

PammonansHubie HCPABCHCTBA.

HMeTp mpencTaBieHus O peuieHUH
palMoHaIbHBIX HEPABEHCTB
METOJIOM HHTEPBAJIOB.

[TpumenHATH IpaBHIA
PaBHOCHIIEHOTO TIpeoOpa30BaHus
HEPaBEHCTB.

Pemates npoOHO-panmoHaIbHBIE
HEPaBEHCTBA METOJIOM
WHTEPBAJIOB.

C-23

MHoxecTBa U orcpanu Haa HUMH.

[ToHsTHE MHOKECTBA, DIIEMEHTOB
MHOJKECTBA, CIIOCOOBI 3aJaHHUs.
Haxonuts cpennee
apudmMeTHuecKoe, 3a/1aBaTh
MHO>KECTBaA pa3J’II/I‘IHI)IMI/I
crocobamu.

Haxonuts mepecevenue,
00bEIMHEHHE, JTOTIOJIHCHHE
MHOKECTB.

PemraTs 3aaun 1mo JaHHOU TEMe,
y‘laCTBOBaTL B Auajiore, TIOHUMaThb
TOYKY 3pEHHS COOECEeTHIKA,
MIPHU3HABATH MPABO HA HHOE
MHCHHCE.

Cc-4

Cucrembl pallnOHAJIbHBIX HCPABCHCTB.

HmeTts npenicraBiieHne 0 PelIeHUHN
CHCTEM palMOHAIbHBIX
HepaBeHCTB. PemaTh cucTemMbl
JIMHEWHBIX U KBaJpaTHBIX
HepaBeHCTB. PemmaTh ABOMHbBIE
HEpPAaBEHCTBA, CUCTEMBI IIPOCTHIX
paluMOHAIbHBIX HEPABEHCTB
METOJIOM UHTEPBAJIOB 1
rpa)iIecKUM METOJIOM.

C-5,6




OOBACHATD N3YUCHHBIE ITOJIOKEHS
Ha CaMOCTOSITENILHO TOI00PaHHBIX
KOHKPETHBIX NMPUMEpax.

O06o06maromuit ypox. 1 PemiaTs cHCTEMBI KBaJPATHBIX
HEpPaBEHCTB, UCIIONb3Ys

rpagu4ecKuii METO 1, 3HATH O
croco0ax pelieHus CUCTEM
PpaIMOHAIBHBIX HEPABCHCTB.
HW3BrekaTh HEOOXOAUMYIO
uH(OpMALUIO U3 y4eOHO-HAYYHBIX
TEKCTOB, IPHBOIUTE IIPUMEPHI,
MOAOUpPATh apTyMEHTBI,
(hopMyITHpPOBaTH BBIBOJIBL.

KonTponbnas padora Nel 1 Pemmats panuoHanbHbie
HCPABCHCTBA U CUCTCMbI

palMOHABHBIX HEPABEHCTB;
BJIaACTh HaBbIKaMH1 CaMOaHaJIu3a 1
CaMOKOHTPOJIS; YMETh 0(OPMIISTH
PEeLICHUSI, BBIOJIHATH [IEPEHOC
paHee YCBOEHHBIX CTIOCOOOB

JICHICTBUI B HOBBIE YCJIOBUSI.

Cucremsl ypaBHeHuil. ( 14 yacoB)
Henu yuenuka:
N3yuuts MOIyNTb «METOBI PEIICHHS CUCTEM PAIlMOHATBHBIX YPABHEHHI U TTOIYYUTh MOCIIEA0BATEIbHYIO CHCTEMY MaTeMaTHYECKUX
3HAHU, HEOOXOJUMBIX [UISl H3YUYEHHUS IIKOJIBHBIX €CTECTBEHHOHAYUYHBIX AUCLHUILIAH Ha 0a30BOM YpOBHE.
Jli1st 3TOr0 HEOOXOAUMO:
® METh MPE/CTaBICHNE O CHCTEME PAllMOHAIBHBIX YPaBHEHHH, O COCTABICHHH MaTeMAaTHYECKON MOJIEIH;
® OBJIAJICTh YMCHUSIMU:
— BBITIOJIHATH PAaBHOCHIIBHBIE TIPe0Opa30BaHMs, pelIasi ypaBHEHUS M CHCTEMBI yPaBHEHHUH C ABYMS IIEpEMEHHBIMU;
— peliath ypaBHEHHUS M CUCTEMbI YPAaBHEHUH Pa3IMYHBIMKM METOIaMU: TPa(HUECKUM, ITOJACTAHOBKOM, aJIre0panyecKOro CI0KEeHHUS,
BBCICHUA HOBBIX ICPEMECHHBIX
— u3naraTh HHQOPMAITUIO, HHTEPIPETHPYS (DAKTHI, pa3bsICHSS 3HAUEHNE U CMBICIT TEOPHH.
I/I3yT-II/ITB MOOYJb «CucreMsbl ypaBHeHHfI KaK MaTeMaTU4€CKUEC MOIECIN pE€AIbHBIX CHTyaHHﬁ» 1 IOJIYUYHUTDH IMOCJICA0BATCIIBHYIO CUCTEMY
MaTeMaTHYeCKUX 3HAHU, HEOOXOIUMBIX ISl U3yYECHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCLIUILTHH HAa 0a30BOM YPOBHE.
Jl1st 5T0r0 HE0OXO0IUMO:




® IMETH MTPEJICTABICHNE O BUAAaX TEKCTOBBIX 33/1a4;
® OBJIA/IETh YMEHUSIMHU:

— COCTaBJISITh CUCTEMY YPaBHEHHUH TI0 YCIIOBHIO 3a/1a4H;

— aHAJIM3WPOBATh U PEIIaTh 33/1a4d Ha JBMKCHUE 110 JI0POTe, TI0 BOJIS, Ha MPOCIaHHYIO padoTy.

Ilenu memarora:

¢ hopMuUpOBaHUE MPEICTABICHNN O CUCTEME PAIMOHATIBHBIX YPaBHEHUH, CITIOCOOE OCBOOOKACHUS OT 3HAMEHATEIEH, O COCTaBICHUN
MaTeMaTHIEeCKOH MOICIIH,

o hopMUpOBaHUE YMEHHI COBEPIIATh PABHOCHIIbHBIE TIPE0Opa30BaHs, pelliasi ypaBHEHUS U CHCTEMBI YPAaBHEHUH C ABYMS
MEPEMEHHBIMY; PElllaTh YPAaBHEHUS M CUCTEMBl YPaBHEHHH Pa3IMUHBIMU METOAAMU: IpaduIecKuM, MOJICTAHOBKOH, alnredpandeckoro
CJIOKCHUS, BBCACHU HOBBIX IEPEMCHHBIX

® TIOMOIIIb B OBJIAJICHUM YMEHUEM CBOOOIHO U3jIaraTh TEOPETUUCCKUN MaTeprall o TeMe «CUCTEMBI YpaBHCHHI»,

® [IOMOIIb B OBJIaICHUHN HAaBbIKAMH YUaCTHA B JUAJIOIC, IOHMMaHWA TOYKH 3PCHUA CO6CCGILHI/IK3, IIpU3HaHW IIpaBa Ha UHOC MHCHUE,

o hopMuUpOBaHUE MPEICTABICHAN O METOJaX PEIISHIs 3a/1a4 Ha JIBIDKEHUE TI0 TOpOTe, 110 BOJIE, Ha TIPOICTIaHHYI0 paboTy;

o hopMuUpOBaHUE YMEHHI COCTABIATh U PEIIaTh MATEMATHYECKYIO MOIEITB;

® [IOMOIIb B OBJIaICHUN YMCHUCM HCII0JIb30BATh AJITOPUTM COCTABJICHUA CUCTCMbI ypaBHCHI/Iﬁ 110 YCJIOBHMIO 3a/1a4H.

Yuuepcajibuble yueonble aeiicteust (YY1): pezyismuensie: BHOCUTH HEOOXOAUMBIC KOPPEKTHUBHI B JCHCTBUE MOCIIE €TI0 3aBEPIICHUS
Ha OCHOBE y4eTa xXapakKTepa CICJIaHHBIX OIINOOK; HO3HAGAMEIbHble: BIAJCTh OOIIMM MIPUEMOM DEIICHHS 33]1a4; KOMMYHUKAMUBHbLE:
AOTOBApUBATHCA U IPUXOAUTH K o6111eMy PEIICHUIO B COBMECTHOM ACATCIIbHOCTH, B TOM YHUCJIC B CUTYallUU CTOJIKHOBCHHA UHTCPECOB.

OCHOBHBIE ITOHITHS. 2 HMets noHATHE O pEeLIEHUN C-7
CHCTEMBI yPaBHECHUH W HEPABEHCTB,

3HAaTh paBHOCUJIbHBIC
npeoOpa3oBaHusl ypaBHEHUN U
HEPABCHCTB C IBYMsL
MECPEMCHHBIMU.

MeTtoapl peleHus CUCTEM YPaBHEHHU. 4 Hcnonb3oBath rpaduky npu C-8,9
peLIEeHNH CUCTEM YPABHEHUI.

ANTopuTM METOo/1a NOJCTaHOBKH 1
METOJ] alNredpamyecKoro
CJI0’KEHUsI, METOJ BBEJICHHUS HOBOI
TIepeMeHHOH, 0pOPMIIATH
pemI€Hus, BBITIOJTHATH IIEPEHOC
paHee YCBOCHHBIX CITIOCOOOB
JICHICTBUI B HOBBIE YCJIOBUSI.




Cucrembl ypaBHEHUN Kak
MaTEMaTUYECKHE MOJIEIN PEAJIbHBIX
CUTYyalUM.

CoOCTaBIIATh MATEMATHYECKHUE
MOJISITH PEAbHBIX CUTYAIHI 1
paboTaTh C COCTaBJICHHOM
MoJepi0. OG0CHOBLIBATE
CYKIICHUS, TPABHIBHO OPOPMIIATH
pelieHus], BEIOUpaTh U3 JaHHON
uH(pOpMAIUHU HYKHYIO,
BOCITPOM3BOIUTH TEOPHIO C
3aJ]aHHOM CTENEHbI0 CBEPHYTOCTH.

C-10

Oo6o0maromuit ypok

CB00OOIHO COCTABIATH
MaTeMaTHYeCKHe MOJIeNIN
peanbHBIX CUTYaLUH
1 paboTaTh C COCTaBICHHOMN
MOJIEIIBIO, OTOUPATh U
CTPYKTYpHpPOBaTh MaTepHall,
TI0JIb30BaTHCS SHIMKIIONEIUEH,
MAaTEMAaTHYCCKUM CIIPABOYHUKOM,
3allMCaHHbBIMHU IpaBUJIaMU; YMETH
pemaTh HeTHITOBbIE 33/1a4H,
BBINOJIHSAS IPOAYKTHBHBIE
I[CﬁCTBPIH OBPUCTUYECKOI'O THUIIA.

KonTponbnas padota Ne2

Pemats npocTeie HENMMHEWHbIE
CUCTEMBI ypaBHEHUH C JBYMsI
MepEeMEHHBIMH PAa3TUYHBIMU
MeTOoJlaMH, OOBSICHSITh U3y4YEHHbIE
MOJIOKEHUS HA CAaMOCTOSITENILHO
moT00PaHHBIX KOHKPETHBIX
NIpUMeEpax, apryMEHTUPOBAaHHO
OTBEYATh HA MOCTABJICHHbIE
BOIPOCHI, OCMBICIIMBATh U
YCTPaHATH OIMIMOKH.

Ienu yyeHuka:

Yucnoseie pyHKImu. (24 daca)

HSy‘lI/ITB MOAYJIb «Onpeneneﬂne YHCIOBOH (byHKI_H/II/I CnocoObl 3aJlaHHA (1)YHKL[I/II/I>) 1 MOJIYYUTDb MMOCICAOBATCIIbBHYO CUCTEMY

MAaTEMAaTHYCCKUX 3HaHPII>i, H606XO,Z[I/IMBIX AJI U3YYUCHUS IIKOJIBHBIX €CTCCTBCHHOHAYYHbIX NUCHUIIJIMH Ha 0a30BOM YPOBHC.

Jyist aTOTO HE0OXO0IUMO:




® IMETH MPEICTABICHNE O YHCIOBOM (PYHKINH, TpaduKe YUCIOBON (HYHKITNH, 00 001aCTH ONpeNeeHns U 00JIACTH 3HAUYESHUH YHUCIIOBON
GhyHKIIH,

® OBJIAJICTh HABBIKAMH HaXOXKIACHUS 00JIACTH OnpeieIeHUs PYHKIIHH;

® OBJIAJICTh YMCHUSIMU:

— 3a7aHus QYHKIIUN Pa3TUYHBIMUA CIIOCO0aMU;

— noctpoeHus rpaduka QyHKIIUU 110 CIIOBECHON MOJICIH.

Nzyuutb Mmoayib «CBOHCTBA YHKIMWY U MMOMYYHUTH TIOCIEAOBATEIbHYIO CUCTEMY MaTeMaTHYSCKUX 3HAHUH, HEOOXOJIMMBIX JUISI
M3YYCHUS IIKOJIbHBIX €CTECTBCHHOHAYYHBIX JUCIMILIMH HAa 0a30BOM YPOBHE.

J1J1s 5TOr0 HEOOXOAUMO:

® UMETh MPEJICTABJICHUE O TAKUX (YHIIAMEHTAJILHBIX MOHATHIX MaTEeMAaTHKH, KaK ()YHKIIHSI, €€ 00JIaCTh ONpPEeIICHUs, 00JacTh 3HAUCHHIH,
0 pa3IMYHBIX CIIOCO0ax 3amaHust QYHKIUU: aHATUTHYECKOM, TpaduuecKoM, TaOJIMIHOM, CJIOBECHOM;

® OBJIAJICTh YMCHUSMHU:

— MPUMEHSTH MOHATHSI YSTHOCTH U HEYETHOCTH, OTPAHUUCHHOCTH, HEMIPEPBIBHOCTH, MOHOTOHHOCTH ()YHKIIWIA;

— CTPOHTH U YNTaTh rpadvku QyHKITHH;

— HaXOJIUTh HAUOOJIbIIICE U HANMEHbBIIICE 3HAUCHHUS Ha 3aIaHHOM ITPOMEKYTKE, pellias PAKTUYCCKUE 3a1a4H.

W3yunts Moxyits «DyHKIHE Biga ¥ X.onel, UX CBOUCTBA U rpauKu» U MOJYYUTh HOCIEAOBATEIbHYIO CUCTEMY MAaTEMAaTHYECKUX

3HAHUH, HEOOXOIUMBIX JUISl M3YYESHHS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCITUILTHH Ha 0a30BOM YPOBHE.

Jns 5TOr0 HEOOXOAUMO:

® IMETH MPEJICTABICHUE O TIOHATUH CTENIEHHON ()YHKIIMU C HATYpaIbHBIM ITOKa3aTeeM, CBOMCTBAX U rpadrke (QyHKIIHIH;

® OBIIA/IETh YMEHUSIMHU:

— omnpenensTh rpaduku (YHKIUH ¢ YETHBIM U HEUETHBIM TI0Ka3aTesieM;

— KJaccu(UIMPOBATh U ITPOBOJUTH CPABHUTEIIBHBIN aHANIN3;

— CBOOOJIHO YMTATh CBOMCTBA CTEIIEHHBIX (DYHKIIMN U CTPOUTH TPa KU KBAAPATHBIX (DYHKIUH;

— IPUBOJUTH IPUMEPBI, TOA0UPATH ApPIYMEHTHI, (POPMYIIUPOBATH BHIBOIBI;

— paccykaath U 0000111aTh, apryMEHTHPOBAHHO OTBEYATh Ha BOIIPOCHI COOSCEIHUKOR.

Ilenu memarora:

o (hopMUPOBAHHUE MPEACTABICHUN O YMCI0BON (DYHKIIMHU, O TpaduKe YUCI0BON PyHKIINH, 00JIACTH ONpee/ICHUS U 00J1aCTH 3HAYCHHUH
byHKuY;

o (OpMUPOBAHUE YMEHHI CTPOUTH YHCIOBYIO (DYHKITUIO TIO CIIOBECHOW MOJIEIIH;

® TIOMOIIIb B OBJIQJICHUH YMEHUEM HAXOUTh 00JIACTh OMpECIICHUS YUCIOBOU (DYHKITHUH;

® TIOMOIITH B OBJIAICHUN HABBIKAMH 3a1aHMs PYHKITUH Pa3IMIHBIME CTIOCO0aM;

o (hopMUPOBAHHUE MPEACTABICHUIN O TaKuX (DyHIaMEHTAIbHBIX MOHATUSAX MATEMATHKH, KaKk (DYHKIUS, €e 00JIacTh ONpeIeIeH s, 00JIaCTh
3HAYCHUM,




0 Pa3NUUHBIX croco0ax 3aAaHusl QYHKINU: aHATUTHYECKOM, rpa)HuecKOM, TAOMIUIHOM, CIIOBECHOM;

o (hopMUPOBAHUE YMECHHI IPUMCHSATh TOHSATHS YSTHOCTH MM HEYSCTHOCTH, OTPAHNYCHHOCTH, HETIPEPHIBHOCTH, MOHOTOHHOCTH (DYHKITHIA;
CTPOUTH U YATATh rpadpuku PyHKINI; HAXOIUTH HANOOJbIIIee M HANMEHbIIIee 3HAYCHUS Ha 3aJaHHOM ITPOMEXKYTKE, pelias MPaKTHIECKHe
3a/1a4u;

® TIOMOIIIb B OBJIAJICHUN YMEHUEM MTOCTPOCeHUA Tpaduka (yHKINH U OTMCAHUS €€ CBOWCTB,;

o hopMUpOBaHUE MPEICTABICHUN O TOHATUN CTETIEHHON (hyHKITHH

C HaTypaJbHBIM MTOKa3aTeleM, O CBOMCTBaX U rpaduke GyHKINY;

® popMupoBaHHE YMEHHI ONpPEAEATh Tpapuku (YHKINH ¢ YeTHBIM M HEUETHBIM TOKa3aTelleM, KIIacCU(PHUINPOBATh U MPOBOIUTD
CPaBHUTENIBHBIN aHAIK3; CBOOOHO YHTATh CBOWCTBA CTCIIEHHBIX (DYHKIIUHI M CTPOUTH rpa)UKK KBaJAPATHBIX ()YHKIIHIA, TPHUBOIUTH
MpUMEPHI, TOAOUPATH apryMEHTHI, (POPMYIUPOBATh BBEIBOABI, paccykKAaTh 1 00001IaTh, apryMEHTHPOBAHHO OTBEYATh HAa BOTIPOCHI
co0eceTHUKOB.

YuuBepcajibHble yueonble aeiictBust (YY]1): pezyisamuensie: yIuThIBaTh NMPABUIIO B TUNIAHUPOBAHUHM M KOHTPOJIC CIIOCO0A PEIICHUS;
no3HaeamesnpHble: CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOW M TUCEMEHHOM (hOpME; KOMMYHUKAmMUGHble: TOTOBAPUBATHLCS U IPUXOIAUTH
K 0011eMy PElICHUIO B COBMECTHOM IESATEIBHOCTH, B TOM YHUCIIE B CUTYaIlMU CTOJIKHOBEHHUS] HHTEPECOB.

OmnpeneneHue YUCIOBOH (DYHKITUH. 4 Onpenenenue YuCI0BoH ByHKIMH, C-11

OOGumacTp onpenenenus, 001acTh 3HAYCHUH obnacty onpeenenys, obnacTa
3HAaYeHUH (QYHKITUH.

bynxumm. Haxomute obyacth onpeneneHust
(hyHKIHU, OOBACHATD U3yUYCHHBIC
TOJIOXKEHHS HA CAMOCTOSTEJILHO
NoA00paHHBIX KOHKPETHBIX
npUMepax, IoA0UpaTh apryMeHTHI,
(OpMyITHPOBaTH BBIBOJIBL.

Crioco6sl 3a1anusi GyHKIIUHU. 2 HmeTs mpeacraBieHns o cocobax C-12
3a1aHug QyHKIHU:

AHATTUTHYECKOM, TPpahuIecKoM,
TabIMIHOM U CJIOBECHOM.

[Tpu 3aganun QyHKIIH
MIPUMEHSTH 3TH CHOCOOBI.
[TpuBOAMTE TPUMEPHI, T0JOUPATDH
apryMeHTbI, ()OpMYJIHpPOBATH
BBIBOJIBI, OTPa)KaTh B IMCHbMEHHOM
(dbopMe cBoM peleHus,
paccyxnaTb, OopMyIHpOBaTh
BOIIPOCHI, 331241, CO3/1aBaTh
MIPOOJIEMHYIO CUTYaLHIO.




[Mpu 3aganny QyHKIIH
TIPUMEHSATH PA3IHIHBIE CTIOCOOBI:
AQHAIUTHYECKUH, TpaduuecKuid,
TaOJMYHBIN, CJIOBECHBIH, OTOUpPATh
U CTPYKTYpUpOBaTh Marepuall,
MIPOBOAUTH aHAIHU3 AAHHOTO
3aaHuslL.

CaoiicTBa (yHKIHH.

Wmers npencraBieHus o
CBOMCTBaX (YHKIIMH:
MOHOTOHHOCTH, HOanOOJIbIIEM U
HauMEHbIIEM 3HaUYCHUH (QYHKLHH,
OTPaHMYECHHOCTH, BBITYKIOCTH U
HETIPEPBIBHOCTH.

UccnenoBate GpyHKIMHN Ha:
MOHOTOHHOCTB, HauOOJIbIIICE U
HavMEHbIIIee 3HaUCHHE,
OrPaHMYECHHOCTb, BBITYKJIOCTb U
HETIPEPBIBHOCTh; OTOUPATh U
CTPYKTYPHUPOBATh MaTepHal,
apryMEHTHPOBAaHHO OTBEYATh Ha
MOCTABJICHHBIEC BOIPOCHI,
y4acTBOBaTh B Juajore, paboTaTh ¢
YEPTEKHBIMA MHCTPYMEHTaMU.

C-13

UeTHble 1 HEUETHBIE (PYHKITUH.

HwmeTts mpeacraBneHue 0 4eTHOW U
HEYeTHOU (pyHKIUH, 00 anroputMe
nccie0BaHus PyHKIMU Ha
YETHOCTb M HEUETHOCTb.
OOBACHATD N3yUCHHBIE
MTOJIOKEHHS Ha CAMOCTOSATENBHO
MoT0OPaHHBIX KOHKPETHBIX
MIpUMEPax, ONPENeIATh TOHATHA,
NPUBOJUTH NOKA3aTCILCTBA,
TIPUMEHSTH AJITOPUTM
nccie0BaHus PYHKIIMU Ha
YETHOCTb M HEYETHOCTh, CTPOUTH
rpaMKM YE€THBIX U HEYETHBIX
(YHKIMH, TPUBOJUTE IIPUMEPEI,
o0MpaTh apryMeHTHI,
(opMyIHpPOBaTh BBIBOJBI; YMEIOT

C-14




KIIacCU(UIIPOBATH U IPOBOAUTH
CPAaBHUTEIbHBIN aHAJIN3.

KonTtponbHast pabora Ne3

[EEN

Oyukiun Buga y=x". IX cBoiicTBa 1
rpaduKu.

Hmers npencrasieHue o
CTENEeHHOH QyHKINY ¢
HaTypaJbHBIM ITOKa3aTeNIeM,
CBOMCTBax M rpaduke GyHKINH.
OmpenensaTb rpa MKy ¢ YETHBIM H
HEYETHBIM [TOKa3aTeIeM,
KJIaCCH(HIMPOBATH U TIPOBOAUTH
CpaBHUTEJbHBIN aHAIU3,
paccyxaath u 06001aTh,
apryMEHTUPOBAaHHO OTBEYATh Ha
BOIPOCHI COOCCETHUKOB,
CBOOO/IHO YNTATh CBOWCTBA
CTENECHHBIX (YHKIMH U CTPOUTH
rpadMKu KBaAPATHBIX (QYHKIIHH.

C-15,16

®Oynkipn y=x", UX CBOICTBA 1 rpaduK.

VmeTp npencTaBieHue o
CTeNeHHON QYHKIHH ¢
OTPHULATEIILHBIM LIEITBIM
MoKa3arelsieM, O CBOMCTBaX U
rpaduke QyHKIUH.

Omnpenensats rpaduKu QYHKIHI ¢
YETHBIM U HEUYETHBIM
OTPHULATENILHBIM LEIIBIM
HoKa3aTeseM,

NPUBOAUTH ITPUMEPHI, [T0JOUPAThH
apryMeHTbl, (OpMYJIHPOBATH
BBIBO/JIBL.

C-17

10.

®ynkuus y=3/x , ee CBoHCTBa U rpaduk.

Hmets npencraBineHus o
CTETICHHON (PYHKIIUH C APOOHBIM
MIOKa3aTeJieM, O CBOWCTBAX U
rpaduke QyHKIHH.

Omnpenenstb rpaduku GyHKIMii
YETHBIM U HEYETHBIM JIPOOHBIM
MoKa3aTesieM.

Ctpouts rpadMKu CTENEHHBIX
¢yHKIMH ¢ MI00BIM TIOKA3aTeNNeM U

C-18-20




OIMMCHIBAaTH CBOMCTBA
JJIEMEHTAPHBIX (YHKIUH.

KonTponbnas padorta N4 1 CTpouTh U OMUCHIBATH CBOMCTBA
3JIEMEHTAPHBIX (DYHKIUH, BIaIETh
HaBBEIKAMHM CaMOaHaIn3a 1
CaMOKOHTPOJIS, YMETh MPEABUIETh
BO3MOYHBIE TIOCTIEICTBHS CBOUX
JIeHCTBUIA.

OdopMIISTE pEIIeHNUSs, BBITIOIHSTH
MEPEHOC paHee YCBOCHHBIX
CII0co00B JIEHCTBHI B HOBBIE
YCIIOBHSL.

[Iporpeccuu. (19 yacon)
Henu yueHuka:
N3yuuth MOaysb «AprdMeTHUecKas MPOrpecCus» U MOMYIHTh MOCIEAOBATEIBHYIO CUCTEMY MaTEeMaTHYECKUX 3HAHUM,
HEOOXOIUMBIX JJISl H3YUCHHSI NIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIIUIUINH Ha 0230BOM YPOBHE.
J1J1s 5TOr0 HEOOXOAUMO:
® METh MMPEACTABICHNE O YUCITIOBOH MMOCIIEI0BATEIEHOCTH, apU(PMETHUECKOM MPOTPECCHH KaK YaCTHOM CITydae
YHCJIOBBIX TIOCJIE0BATEIILHOCTEM,
0 Tpex crocobax 3aJaHus MOCIeI0BATEILHOCTH: AHATUTHIECKOM, CITOBECHOM
U PEKYPPEHTHOM;
® OBJIAACTH YMCHUAMMU:
— GopMymUpoBaTh 1 00OCHOBBIBATE PSJ CBOMCTB apU(PMETHUCCKOM POTPECCHH, CBOJUTh HX B OJTHY TaOJIHUILY;
— pelaTh TEKCTOBBIC 3a/1a41, UCIOJb3Ysl CBOMCTBA apu(METHIESCKOM MPOrpeccum;
— BBIBOJTUTH XapPaKTEPUCTHYECKOE CBOMCTBO apu(hMETHIESCKOI MPOrpeccui;
— MPUMEHSATH €ro MPH PEIICHUH MATEMATHUECKUX 3a/1a4.
N3yuutb Moaysb «I'eoMeTpruecKast MPOTPECCUs» U MOIYUIHUTh MOCIEAOBATEIBHYIO CHCTEMY MAaTEeMaTHUYCCKUX 3HAHUH,
HEOOXOIUMBIX JJISl M3YUCHHSI NIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH Ha 0230BOM YPOBHE.
Jli1st 5T0T0 HEOOXO0IUMO:
® VMETh MPEICTABICHUE O YHUCIIOBO MOCIEIOBATEILHOCTH, TEOMETPHUIECKOM MPOTPECCHH KaK YaCTHOM CITydae
YKCJIOBBIX MOCIICIOBATEILHOCTEH,
0 Tpex crocobax 3aJaHus MOCIeI0BATENFHOCTH: aHATUTHYECKOM, CIOBECHOM M PEKYPPEHTHOM;
® OBJIAACTH YMCHUAMMU:
— GopMynupoBaTh 1 00OCHOBHIBATH PSAJ] CBOMCTB T€OMETPUIECKON TIPOTPECCHH, CBOJIUTH UX B OJHY TaOIUILY;




— peuiath TEKCTOBBIE 33/1a4H, UCIOJIB3Ys CBONCTBA T€OMETPUUECKOI ITporpeccuy;

— BBIBOJUTH XapaKTEPUCTUUECKOE CBONCTBO F€OMETPUUYECKON POTrpeCcCHu;

— MPUMEHSTH €ro MPH PELICHUH MaTeMaTHYECKUX 3a/1a4.

Ilenu nmenarora:

e popMupoBaHHE NPEACTABICHUN O YHCIOBON OCIEIOBATENbHOCTH, apU(METHIECKOM MTPOTPecCui KaK YaCTHOM
Cllyyae YHMCIIOBBIX IOCIIEI0BATEIIHOCTEH, O TPEX CIOco0ax 3aJaHus IOCIEA0BATEIbHOCTH: AHATUTUIECKOM, CJIOBECHOM
U PEKypPEHTHOM;

o hopMupoBaHUE YMEHHI 000CHOBBIBATP PSJI CBOMCTB apu(PMETHIECKON TIPOTpecchii, CBOJUTh WX B OJIHY TaOIIHUILY;
pelaTh TeKCTOBBIE 3a/1a4H, UCIIOJIb3Ys CBOMCTBA apu(METHUECKOM IPOrPeCcCHH; BEIBOAUThH XapaKTEPUCTUIECKOE
CBOWCTBO apU(pMETHUECKON NPOTPECCUH M YMETh IPUMEHSTH €r0 MPH PELICHUH MaTeMaTHUECKUX 3a/1a4;

e opMHpOBaHKE NPEACTABICHUN O YHCIOBON IOCIEIOBATENbHOCTH, TEOMETPUIECKOM MIPOTPeCcCHH KaK YaCTHOM CIIydae
YHCJIOBBIX M1OCIEA0BATENILHOCTEH, O TPEeX crocodax 3alaHus M0CIIE0BaTEIbHOCTU: AaHATUTUYECKOM, CIIOBECHOM U
PEKYPPEHTHOM;

® popMupoBaHHe YMEHHI OOOCHOBBIBATH Psiji CBOWCTB FEOMETPHUYECKON MPOrPECCHUH, CBOIUTH UX B OAHY TaOJIHILY,
peliaTh TEKCTOBbIE 3a/1a4M, UCIIONb3ys CBOMCTBA reOMETPUYECKON IPOTPECCUH; BEIBOJUTH XapaKTePHUCTUYECKOE
CBOHCTBO T€OMETPUUECKON NpodeccHu U yMeTh IPUMEHSTh €ro IPH PEILICHUNH MaTeMaTH4eCKUX 3aad.
Yuusepcaibnbie ydeOnsnlie aeiictBusi (YY/N): pezynamugnvie: olleHNBaTh NPAaBUIBHOCTh BBINOJIHEHUS AEHCTBUS Ha
YPOBHE aJeKBaTHOW PETPOCHEKTHBHOW OLICHKU; MO3HAGameqbHble: OPUCHTUPOBATHCS Ha pazHooOpasue crnocoOoB
pelLeHNs 33/1a4; KOMMYHUKAMUGHble: YIUTHIBATH Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMH Pa3IMYHbIX TO3UINHN B
COTPYZIHHYECTBE.

11.

Yucnosbie IIOCIIEN0OBATCIIBHOCTH. 3 Onpenenenne 4uCIOBOM
HOCJIEI0BATENILHOCTH.

3amaBaTh YHCIOBYIO
HOCJIEI0BATENILHOCTh
AHAJIUTHYECKH, CIIOBECHO,
PEKYpPPEHTHO, H3BICKAThH
HE00X0IUMYI0 HH(POPMAIIHIO U3
y4eOHO-HAYyYHBIX TEKCTOB,
Pa3BepHYTO 0OOCHOBHIBATH
CYXJICHUS, IPUBOIHUTH
JIOKa3aTeNbCTBA, B TOM YHUCIE OT
MIPOTHBHOTO.

C-21

12.

Apudmerndeckas nporpeccus. OcHoBHble | 1 ®DopMyel N-TO YeHa
MOHATHUSA apu(hMETHUSCKON TPOTPECCHUH,
(hopMyITy CYMMEI YJICHOB

C-22-24




Apudmerndeckas nporpeccusi. Dopmyna
N-T0 wieHa apu(PpMETUYECKON POTrPECCHH.

KOHEYHOW apu(pMEeTHIECKON
MPOTPECCHH, XapaKTePUCTHISCKOE
CBOMCTBO apU(pMETHYECKOH

Apudmernueckas TPOrPECCHs. ®opmyna | 2 HpOrpeceH.
CYMMBI Y4JI€HOB KOHEYHOU TIpHMersTs hOPMYJTBI pH
apH(bMeTquCKOﬁ Mporpeccuu. peueHuy 3a1a4, peuiaTh
Apudmerrdeckast Iporpeccus. pOGIEMHBIC 3J1a41 1 CHTYaLUH,
XapaKTeprCTHYECKOE CBOHCTBO OOBSICHATH M3YUCHHBIE MOTOKEHUS
" Ha CaMOCTOSTENBHO TT0J00paHHbIX
apru(pMETHYECKON ITPOTrPECCHH. 3
KOHKPETHBIX IIPUMEPAx .
1
13| I'eoMeTpuueckast IPOrPeCCHs. 8 Hmets npencraBieHue o npaBuie C-25,26

3a/laHusl TEOMETPUYECKOM
HpOTpeccui,

o ¢opmysie N-ro wieHa
TEOMETPUUECKON IPOrpeccum,
(dhopMysie CyMMBbI YICHOB KOHEUHOMN
TeOMETPUUECKON IPOrpeccuy;
MIPUMEHSIOT (POPMYIIBI IPH
pelIeHnH 3a1ay.

[MpumensTs popmyiy N-To dieHa
TeOMETPUUECKON IPOTPECCHH,
(hopmyiy CyMMBI KOHEYHOMH
TeOMETPHUUECKON POTPECCHH,
XapaKkTepUCTUYECKOE CBOMCTBO
TreOMETPUYECKON IPOTPECCUM.

KonrtponbHas pabora Ne5

Pemrats 3a1aHust Ha IPUMEHEHHE
CBOMCTB apu(hMETHUECKON
reOMETPUUECKON porpeccuy;
BIIAJICIOT HaBBIKAMM CaMOaHalu3a u
CaMOKOHTPOJIS.




O opMIIATh pelICHsI, BBITOIHAT
MEPEHOC PaHee YCBOCHHBIX
cr1oco0o0B JICHCTBHI B HOBBIC
YCIIOBHSL.

DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U Teopuu BeposiTHocTel. (10 gyacoB)
[{enn yyeHUKa:
N3yuanTs Moayns «KoMOMHATOPHBIE 33/1a4M» U TIOIYYHTH ITOCIE0BATEIBbHYIO CHCTEMY MAaTEeMaTHIECKUX 3HAHUH, HEOOXOIUMBIX IS
M3y4eHUs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIITHH
Ha 0a30BOM YpOBHE.
st Toro HE0OX0UMO:
® METh NPE/ICTaBICHNE O KOMOMHATOPHBIX 3a/1adax, HJIeMEHTaX KOMOMHATOPHUKH: TIEPECTaHOBKE, IEPEMEIICHUH, COYCTAHUH; O TIOHATHH
«cpenHee apudmeTHuecKoe», pa3mMaxe psjia Yuce, MO psijia YUCEe, O MeJUaHe IPOU3BOJIBLHOTO PANa;
® OBJIAACTb YMCHUAMMU:
— peuiaThb KOM6I/IHaTOpHI)Ie 3aga4u, COCTaBJIAA ACPCBO BO3BMOKHBIX BApUAHTOB, UCIIOJIb3Ys KOM6I/IHaTOpHOG IIpaBUJIO YMHOKCHHS
— pelaTh 3a7a41 Ha HaXOXK/ICHNUE CPEeTHEro apu(hMEeTHIECKOro, pa3Maxa psijia Yucesl, MOJIbI Psiia YnCel;
— OCYHIECTBIISATH COOP Y TPYNIUPOBKY CTATUCTHYECKHUX JTAHHBIX
N3yunth Moayns «IIpocTeiiime BepoSTHOCTHBIE 33a4M» M MOIYYUTh IOCIEI0BATEIbHYI0 CHCTEMY MaTeMaTHIEeCKUX 3HAHH,
HEOOXOANMBIX JUIS M3YYeHHS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX AUCIMIUIMH Ha 0a30BOM ypOBHE.
JIst aTOro He0OX0IMMO:
® METh MPE/ICTaBICHNE O HOBOM MaTeMaTHYECKOM HAIPaBICHUH — TEOPUHU BEPOSITHOCTEH, O TIOHATHH MHOKECTBA U OTIEPALMAX HaJl
HHUMH, O IPOCTEHUIINX BEPOSTHOCTHBIX 3a]1a4ax;
® OBJIAJICTh YMECHUSIMU:
— pelaTh BEpOSATHOCTHBIC 33/1a4H )KU3HEHHOTO COJICPKAHMS;
— BBIBOJTUTH OCHOBHBIE ()OPMYIIbI TEOPHH BEPOSITHOCTEI;
— IPUMEHSTH (POPMYITBI TEOPHUHU BEPOSTHOCTEH.
[{eau neparora:
o opMupoBaHHE TPe/ICTABICHHN 0 KOMOMHATOPHBIX 33/1a4ax, 3JEMEHTaX KOMOMHATOPUKH: TIepeCTaHOBKE, IEPEMEIICHIH, COYCTAHNH; O
HOHSATHHU «CpeiHee apu(pMETHIECKOey», pa3Maxe psja Yrhcell, MOJie Psi/ia Yicell, O MEANaHe IPOU3BOJILHOTO PsiJia;
o hopMUpPOBaHUE YMEHHMIA peliaTh KOMOMHATOPHBIE 33/1a4M, COCTABIISIS ISPEBO BO3MOXKHBIX BAPHAHTOB, HCITI0JIb3YSI KOMOMHATOPHOE
HPaBUIJIO YMHOXEHHUS;




® IOMOIIIb B OBJIaJICHUM YMEHHEM pelllaTh 3aJa4d Ha HaX0XKJICHHE CPEAHETO apu(hMETHYECKOT0, pa3Maxa psiia Yicei, MOBI psijia YHCeT;
OCYILECTBIIATH COOp M IPYNIIUPOBKY CTATUCTUYECKUX AAHHBIX

e (JopMupoBaHME NPEACTABICHUNA O HOBOM MaTeMaTHYECKOM HAIPABICHUHN — TEOPUU BEPOSITHOCTEH, O HOHATUN MHOXKECTBA U OIEpaLMiX
HaJ HU-

MH, O IIPOCTEHIINX BEPOSITHOCTHBIX 3aJa4ax;

e opMupoBaHUE YMEHHS BBIBOAUTH OCHOBHBIE (DOPMYJIBI TEOPUH BEPOSITHOCTE];

® [IOMOIIb B OBJIaICHUN YMCHUEM pCIIATh BEPOATHOCTHLIC 3ala4U JKU3HCHHOI'O COACPIKAHUS,

® IOMOIIIb B OBJIaJICHUX HABBIKOM MPUMEHSATH (POPMYJIIBI TEOPUHU BEPOSTHOCTEH.

Yuuepcaiibubie yueonsnie aeiictBusi (YY): pezynamuensle: yIuThBaTh MPABUIIO B TUNIAHUPOBAHUH M KOHTPOJIE CITOCO0A PEIIeHUs;
no3naeamenpnle: OPUCHTUPOBATHCS HA pa3HOOOpa3nue CIOCOOOB PELICHUS 3a/1ad; KOMMYHUKAMUGHbIE: YIUTHIBATh Pa3HbIC MHEHHS U
CTPEMHTHCS K KOOPAWHALMY PA3IUYHbIX TO3ULHNA B COTPYJHUYECTBE.

14.

KOM6I/IHaT0pHLIe 3a/1a49u. 2 HMeTh npeacTaBieHue o C-27,28
KOMOWHATOPHBIX 3a/1a4ax, 3HATh

9JIEMEHTH KOMOWHATOPHKH:
IIepeCTaHOBKa, IEpEeMeEICHE,
COUYCTaHHE.

Pemars 3aauu, cocTaBisis 1epeBo
BCEBO3MOJKHBIX BAPHAHTOB,
HCIIONB3YS TIPABUII0 YMHOKEHHSI.

15.

CraTtucTuka-1u3aiiH HH(QOpMaIIHH. 2 WmeTs nipeacTaBiIcHAe O TOHATHH C-29, 30
«cpeanee apupmMeTHIECKoe»,

pa3Maxe psa gmcel, MoJe paia
YHCel.
Pemate 3a1a4i Ha HaX0XKJICHUE
CpenHero apudMeTHYeCKOoro,
pa3Maxa, MOJIbI psiJia YUCEL.
OcymiecTBiATh cO0p U
IPYIIHUPOBKY CTaTHCTHYECKUX
JIaHHBIX, COCTABIISITh KOHCIIEKT,
MIPOBO/IUTH CPABHUTEIbHBIH
aHaJIN3, COTIOCTaBIIATD,
paccyxnaTsb.

16.

[Tpocreiimme BEpOSTHOCTHBIE 3a/Ia9H. 3 Wwmers npesictapienue o6 C-31,32
OCHOBHBIX BHJIaX cnyqafmmx

COOBITHII: TOCTOBEPHOE,
HEBO3MOXKHOE, HECOBMECTUMOE




COOBITHS; O COOBITHH,
MIPOTHBOIIOJIOKHOM TaHHOMY
COOBITHIO, O CYMME JIByX
CITy4afHBIX COOBITHIA.
Perrats mpocreitiue 3agauy,
HCTIOJB3Ysl KOMOUHATOPHOE
MPABUJIO YMHOXCHHS; YMCIOT
BBIUUCIIATH IOCTOBEPHOE,
HEBO3MOXHOE, HECOBMECTHMOE
COOBITHSI, IPOBOJUTH
CPaBHUTEIHHBIN aHAIIN3,
COIIOCTABIIATh, PACCYKIATh.

3KcnepHMeHTaanme IAHHBIC U 2 Beruuciasate coObITHE, C-33

BEPOSITHOCTH COOBITHIA. HPOTHBOIOTIOKHOE TAHHOMY
COOBITHIO, U CYMMY JBYX

CITydaiHBIX COOBITHI, CBOOOTHO
MIPUMEHSTH TEOPEMBEI,
HEOOXOANMBIE ISl peIICHNUS
NpaKTHYECKUX 3a/1a4, 0(POPMIISTH
peIIeH s, BBIOIHATH IIEPEHOC
paHee YCBOCHHBIX CIIOCO00B
JICHICTBUI B HOBBIE YCJIOBUSI.

KonTponbnas padota Ne6 1 CBOGOIHO IPUMEHSITH TEOPEMBI,
HEOOXOIMMBIE ISl PELIEHHS

MIPaKTHYECKHX 3a71ad,
NPOBOJIUTH CPaBHUTEIbHBIH
aHaJIM3, COIIOCTABIIATD,
paccyxnaTh.

Oo6o0maroree mMoOBTOpeHUE Kypca anreopsl 3a 9 kiace. (15 yacos)
[{enn yyeHUKa:
Nzyunts Moayiis «O000I11Iat01IIee IOBTOPEHUE Kypca anreOpsl 3a 9 kiiacc 0a30BOro ypoBHS» U OBJIAJIETh COJACPKAaHMEM Kypca Ha YPOBHE
0a30BOIi TIOATOTOBKH.
15t 5T0r0 HEOOXOAMMO MTPOAEMOHCTPUPOBATE!
® ONPEIEICHHYI0 CUCTEMHOCTh 3HaHUW U IIUPOTY MPEACTABIICHNN;
® BJIAJICHUC 0a30BBIMH AJIropuTMaMu, 3HAaHUEC U TIOHMMAaHNUE BaXXHBIX 3JICMCHTOB COJACPKAHUA (HOHHTI/Iﬁ, ux CBOI71CTB, IMPUEMOB PCIICHUA
3aja4 ¥ mpouee);




® YMEHUE MOIb30BATHCS PA3TUIHBIMI MaTEMATHIECKUMHU SI3BIKAM;
® YMEHHUE MPUMEHHTD 3HAHUS K PEHICHUIO MaTEMaTHIECKUX 3a]1a4, HE CBOSIINXCA K IIPSIMOMY HCITOJIF30BAaHUIO AITOPUTMA, a TAaK¥Ke
MIPUMEHEHNE 3HAHUH B MTPOCTEHITNX MPAKTHIECKUX CUTYAITUSX.

[{enu neparora:

® 00O0NINTE U CHCTEMATH3UPOBATh KypC anreOphl 3a 9 Kiacc, penias 3aaHusi 0a30BOro yYpOBHS 10 BCEMY KypCy;

o hopMupoBaHHUE TOHIMAaHHUS BO3MOXXHOCTH HICTIONIb30BaHMUS PHOOPETEHHBIX 3HAHUA U YMEHUI B MPAKTHIECKOH NEATEIbHOCTH U
TIOBCETHEBHOM >KH3HU,

o hopMupOBaHUE YMEHHI HHTETPUPOBAHUS B JIMYHBIN OITBIT HOBOW, B TOM YHCJIE CAMOCTOSITETIFHO TOTYyYeHHON HH(POpPMAIIHH;

® [IOMOIIb B OBJIaICHUN YMCHUCM IMPUMCHATL 3HAHUA K PCIICHUIO MAaTCMAaTHYCCKUX 3a4a4, HC CBOIAIIMUXCA K IPAMOMY HCIIOJIB30BAHHIO
AITrOpUTMA,

a TaKXe IPUMEHEHHE 3HaHUM B IPOCTEUIINX IPAKTUYECKUX CUTYALUSIX.

YuusepcaibHblie yueonnie neiicreust (YY I): pezyisamuensie: BHOCUTh HEOOXOIMMbIE KOPPEKTHBBI B ICHCTBUE MOCIIC €T0 3aBEPIUICHHS
Ha OCHOBE y4eTa XapakTepa CIICJIaHHbIX OLIUO0K; NO3HAGAMeIbHble: TIPOBOIUTH CPABHEHUE, CEPHUALIMIO U KJIACCU(UKAIIUIO TI0 33JaHHBIM
KPUTCPUAM; KOMMYHUKAMUBHbIE: YIUTBIBATH PA3HbIC MHCHUSA U CTPEMUTHCA K KOOPpAWMHAIINU PA3JIMIHBIX HOSI/IHI/Iﬁ B COTPYAHUYCCTBC.

HucnoBble BEIpaXKEHUS. 1 Yucnosoe BHIpaKeHHUE, YHCIOBOE
3HaueHHe OyKBEHHOTO BBIPAXKEHH,

JIOIYCTUMBbIE 3HAUCHUS
MEePEMEHHBIX, BXOJAIINX B
alredpanvdecKue BEIPaXKCHUSL.
[NoncranoBka 4nMCcIOBOTO
BBIPQKEHUSI BMECTO NEPEMEHHBIX,
JIOKa3aTeNbCTBO TOXKAECTB U
peoOpa3oBaHKe anredpandeckux
BBIPAKEHUH.

Anrebpandeckue BoIpaKEHUS. 1 [IpuMeHeHHe CBOWCTBA CTEIEeHeH
C IeJIBIM [OKa3aTeIeM B

IIpeoOpa30BaHMSIX BBIPaXKEHNUH,
COZIEpIKAIUX CTETIEHH C LEJIBIM
MTOKa3aTeJieM; BBITOTHEHHE
CJI0’KEHHSI, BBIYUTAHUS U
YMHO>KE€HUSI MHOTOUJICHOB,
HCTIONB3YS (OPMYIIBI
COKpAILEHHOTO YMHOXEHUS:
KBaJ[paT CyMMBI 1 KBaJpaT




pasHoctH, GOpMyITy pa3HOCTH
KBaZpaToB; (HOpMyITHPOBKa
BOIIPOCOB, 33134, CO3JaHHe
poOIeMHO# cHUTyaluu.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
anredpanvyeckux BbIPAKEHUH.

Pa3noxuTh MHOTOUJICH Ha
MHOKHUTEJIH U KBaIPATHBIH
TPEXWICH Ha JIMHCHHBIC
MHOXXHUTCIIH, COKpaTI/ITL }lp06b nu
BBITIOJIHUTD JEUCTBUE C
aredpandecKuMu ApoosIMu,
OOBSICHUTH H3YICHHBIC TIOIOKCHUS
HA CaMOCTOSITEIBHO IMOT00paHHBIX
KOHKPETHBIX MIPAMEpax.

OYHKIMU U UX TPpAPUKH.

CTpouTh U ONHMCHIBATh CBOMCTBA
9JIEMEHTAPHBIX (QYHKLHH,
OTIPEeNIEIISTh MOHATHUS, TIPHBOIHNTD
JI0Ka3aTeIbCTBa, HAXOAUTh U
YCTPaHSTh IIPUYMHBI BOSHUKIIUX
TPYAHOCTEH, CBOOOIHO
UCIIONB30BaTh TpaduKu
9JIEMEHTAPHBIX QyHKUUI 1
OIUCHIBATH UX CBOMCTBA, peuias
NPUKIIaHEIC 3a]a4H,
apryMEHTHPOBAHHO OTBeYaTh Ha
MIOCTaBJICHHBIE BOIIPOCHI,
OCMBICIIATH OLIMOKU U YCTPaHSTh
ux.

VYpaBHEHHUS U CUCTEMBI YPABHEHUM.

Pemrate ypaBHEHHS U CHCTEMBI
ypaBHEHUI, CBOOOTHO
MOJIb30BATHCS YCIOBUSIMHU
PaBHOCHIIFHOCTH IIPH PEIICHUH
YPaBHEHUH U CUCTEM ypaBHEHUH,
pelaTh HENUHEIHBIE CUCTEMBI
YPaBHEHUH C JBYMs NEPEMEHHBIMU
Pa3NUYHBIMHA METOAMH,
TIPUBOJUTH IPUMEPHI, TOJ0UPAThH




apryMeHTbl, (JOpMYJIHUPOBATH
BBIBOJIBI.

HepaBeHCTBa 1 CUCTEMBI HCPABCHCTB.

peLaTh HePaBEeHCTBA U CUCTEMBI
HEpPaBEHCTB, CBOOOIHO
MOJTb30BATHCSI YCIOBUSIMU
PAaBHOCHIIBHOCTH IIPH PEILICHUH
HEPaBEHCTB U CHCTEM HEPaBEHCTB,
peuiaTb JIMHEHHBIE CUCTEMBI
HEPaBEHCTB C IBYMS
NIEPEMEHHBIMU Pa3IMYHBIMA
croco0amu, OOBSICHATh N3yYCHHbIE
TIOJIO>KECHUS Ha CAMOCTOSTEIEHO
noA00paHHBIX KOHKPETHBIX
npuMepax, OTOuparhb u
CTPYKTYpPHPOBATh MaTepHall,
nepeaBaTh HHPOPMAILHIO CXKATO,
TIOJTHO, BEIOOPOYHO.

3aauu Ha COCTaBJICHUE YPAaBHEHUH UITN
CHCTEM YpaBHEHU.

pacro3HaBaTh apupMETHIECKHE U
reOMEeTpPHUYECKHE TPOrPECCHH,
MIPUMEHSATH (POPMYITBI 00X
YJICHOB, CYMMBI

N IepBbIX YWICHOB
apupMeTHIecKoi 1
TeOMETPUUECKON IPOTrpecCcHil,
perast TEKCTOBBIE 3a1a4H,
BBINOJIHATE U 0()OPMIISITH TECTOBBIE
3aJ[aHusl, IOI0MPATh apTyMEHTHI
JUIs1 000CHOBAHMS CBOEH TOUKH

3pEeHus.

[TocnenoBaTeIbHOCTH M TIPOTPECCHH.

pacrno3HaBaTh apupMETHICCKIE U
reOMETPUUECKUE NTPOrPECCUH,
MIPUMEHSATH UX CBOMCTBA, (OPMYJIIBI
OOMINX WIEHOB, CYMMBI N MEPBHIX
YWICHOB apu(METHUECKOH 1
reoMEeTPUUECKON porpeccuii,
pelras TEKCTOBBIE 3aJa4H;




U3BJIEKATh HEOOXOIUMYIO
HHPOPMALNIO U3 YIeOHO-HAYIHBIX
TEKCTOB, OTZEJISITH OCHOBHYIO
nH}pOpMaNHUIO OT BTOPOCTEIIEHHOMH,
COIOCTAaBJIATH, KJIacCH()UIPOBATD,
y4JacTBOBAaTh B ANAJIOTE.

HToroBast KOHTpoJIbHAs paboTa

BykBeHHBIE BbIpaKEHUS.

BykBeHHOE BBIpa)Ke€HHE, YHCIOBOE
3HA4YCHUC 6yKBeHHOFO BbIpAXXCHUA,
JOITYCTUMBIC 3HAYCHU
TIepEMEHHBIX, BXOAAIINX B
anreOpandecKkue BIPasKeHHS.

HO}ICTaBHHTb BBIPAKCHUE BMECTO
MIEPEMEHHBIX, I0Ka3aTh TOXKIECTBO
U COBEPUINTH IpeoOpa3oBaHUs
anreOpandecKux BhIpaXKEeHUH,
MIPUBECTH IIPUMEPHI, 11000paTh
apryMeHTbI, ChOpMYIHPOBaTh
BBIBO/JbI.

VYpaBHEHMS U HEPABEHCTBA C TAPaMETPOM.

PewaTs nuHeitHble, KBagpaTHbBIE
YpaBHEHHUS U PaLlUOHAJIbHbIE
YpaBHEHUS, CBOJIALIUECS K HUM,
CUCTEMBI ABYX JINHEHHBIX
YpaBHEHUI U HECJIOKHBIE
HEJIMHEHHBIE CUCTEMBI C
napaMeTpoM, BOCIIPUHUMATh
YCTHYIO peub, y4aCTBOBATh B
JIAajore.

IToctpoenue rpapuka GyHKIUHU U €€
HCCIIeIOBaHHE.

Haxoauth 3HaueHus GyHKIMH,
3aJjaHHOH hopMyIoi, TabaHLeH,
rpaduKoM, IO ee apryMeHTY,
OTIpeNIeNATh CBONCTBA (DYHKITHH O
ee rpaduKy, ONICHIBATh CBOWCTBA
N3yYEHHBIX QYHKIHHA, CTPOUTH UX
rpaduKu, IPUBOJUTH TIPUMEPHI,




oJ0upaTh apryMeHTHl,
(opMyITHpPOBATH BBIBOJIBI.

DJIEMEHTBI CTATUCTUKH U TCOPHH 1 HIpuBOANTE IPUMEPBI CITyaifHbIX
BEPOATHOCTEHA. cOoOBITHH, peraTh KOMOMHATOPHBIE
3aJ1a4u, MPUMEHsIs Iepedop
BapUAHTOB, PaBUJIO YMHOXEHHS,
NPENCTaBIATh JaHHbIE B BUJE
TaOJIHII, AUArpamMMm, TpapHUKOB.
Hmets npencraBieHue 0 CpeAHUX
pe3yiibTaTax U3MEpPEeHUH,
CTaTHCTHYECKOM BBIBOJIE Ha
OCHOBE BBIOOpKH, 4acTOTE
COOBITHS1, BEPOSTHOCTH, O
PaBHOBO3MOXKHBIX COOBITUSX H
MOZICYETaX UX BEPOATHOCTH, O
TeOMETPUYCCKOM BEPOSITHOCTH.

OIIMCAHHUE YYEBHO-METOINUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYUBAHMU A

1).YMK:

OBPA3OBATEJIBHOI'O NTPOLECCA:

A.I'' MopnkoBuu Anredpa 7-9-x kinaccos: Meto. [Tocobue ans yunrens-M: Muemosuna, 2010

Axnrebpa. TecTsl U1 MPOMEKYTOUHOM aTTecTanuu. 7-8 kinacc. M3ganue BTopoe, nepepadoranHoe. [lox penakuueit @.d. JIsicenko. Poctos-
Ha-Jlony: Jlernon, 2007.

3a1aun NOBBILIEHHON TPYAHOCTH B Kypce anredpsl 7-9 knacco: Kuura misa yunrens. H.I1. Kocrpukuna. — M.: Ilpocsenienue, 1991.
Uctopusa matematuku B mkoine. VII-VIlki. ITocobue nns yaureneit. / I'.W. T'neitzep — M.: IlpocBemnienue, 1982.

IToypounsie pa3paboTku no anredpe k yueOHuky A.I'.Mopnakosuua, I1.B. CemenoBa «Anredpa7 kinace»/ M31aTenbCTBO «Y YUTETb



e A.I'. MopakoBuu Anrebpa 7 kjacc: yueOHUK JUIs yHaIuxcs 001eo0pa3oBaTesIbHBIX YUPEKISHUN U 3a1a9HiK- M: MHemo3uHa , 2013-2016
e A.I'Mopnkouu Anredpa 7 knacc: metoa. [Tocodue mst yaurens-M: Muaemo3suna, 2013-2016

o JL.A.AnekcannpoBa Anredpa 7 Kiiacc: caMocTosITeIbHbIe padoThi-M: Muemosuna, 2013-2016

o JL.A.AnekcannpoBa Anredpa 7 ki1acc: KOHTpOJIbHBIC paboThI-M: MHemo3una, 2013-2016

A.I'. MopnkoBuu Anre6pa 8 kimacc: y4eOHHK I ydanuxcs o01eo0pa3oBaTeIbHbIX YUPSXKICHUH U 3a1adHuk- M: Muemo3uHna , 2013-2016
A.I'' Mopnkosuu Anredpa 8 kiacc: meron. [locobue anst yunreneii: Muemosuna, 2013-2016

JI.A.AnexcanapoBa Anredpa 8 kacc: caMocTosTeIbHbIe paboThi-M: MHEemo3uHa, 2013-2016

JI.A.AnexcanapoBa Anredpa 8 kiacc: KOHTpOJbHBIC paboThi-M: Muemo3uHna, 2013-2016

A.I'. MopaxoBuu Anredpa 9 ximacc: ydeOHUK IS y9alIuxcsi 001meo0pa3oBaTeIbHbIX YUpexKAeHUH 1 3a1adHuKk- M: MHemosuHa , 2016
A.I''Mopakouu Anredpa 9 kmacc: metof. [locobue st yunrens-M: Muemosuna, 2016

JI.A.AnekcanapoBa Anredpa 9 kmacc: caMmocTosTeabHbIe padoThi-M: MHEemo3uHa, 2016

JILA.AnekcanapoBa Anredpa 9 kiacc: KOHTpOJIbHBIE paboThl-M: MueMo3uHa, 2016

A.I''Mopakosuu Anredpa 7-9 kin.:rectel-M: Muemo3una 2013-2016

2).lonomHUTEIBHAS TUTEPATYPA

AraxanoB H.X. Matemaruka. Becepoccuiickue onumnuassl. 5-11 kiaccel./AraxanoB H.X..-M.:IIpocsemenue, 2010
®apkoB A.B. Marematuueckue onummnuasl B mkoie. 5-11 knacces/ A.B. ®apkos. — M.: Aipuc-IIpecc, 2010

3) I/IHTepHeT'pecprLI, PEKOMEHAYCMBIX IS UCIIOJIB30BAHUS B pa60Te YUUTCIIAIMUA MATCMATHUKHU

ogakrwdE

MunucrepcTBo 0o0pazoBanus PO;
http://lwww.drofa.ru — caiit usnarensctBa «/Ipoda
http://www.edu.ru/
Hogeie TexHosoruu B oopaszoBanuu:  http://edu.secna.ru/main/
[TyreBonuTens «B Mupe Haykn» Ui MIKOJIbHUKOB: http://www.uic.ssu.samara.ru/~nauka/
Merasunuknonenus Kupmia u Medoaws: http://mega.km.ru

CalThl « DHIIMKIIONEIUN SHIIUKIIONEINI», HAIPUMED:

http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/

KomriexT nudpoBbix oOpa3oBaTenbHbIX pecypcoB Ha caiite "Exnnas koyutekius HugpoBbix o0pa3oBaTeIbHbIX pecypcoB”


https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1503731518904000&usg=AFQjCNGu7s8xuD2n-92JD9Q6qLNIiDZ_NA
https://www.google.com/url?q=http://edu.secna.ru/main/&sa=D&ust=1503731518905000&usg=AFQjCNEuvan0Ed954SMxLer76UOeh6-pEQ
https://www.google.com/url?q=http://www.uic.ssu.samara.ru/~nauka/&sa=D&ust=1503731518905000&usg=AFQjCNE32uIGsJd4WBX15RmWf2Ic85NNdg
https://www.google.com/url?q=http://mega.km.ru&sa=D&ust=1503731518905000&usg=AFQjCNGoZwoiKUSreS8bjJX4HWfaPk-DEg
https://www.google.com/url?q=http://www.rubricon.ru/&sa=D&ust=1503731518906000&usg=AFQjCNE3jSpBI-EjZcmsuPCfTKV_V__Zlw
https://www.google.com/url?q=http://www.encyclopedia.ru/&sa=D&ust=1503731518906000&usg=AFQjCNHhwOFuvAzfNxrSuB-nffZ92aEsDg

Odunmnaneheiii caiit M.U. 3ydapesoii, A.I'. Mopakosuu Www.zimag.narod.ru

TexHnyeckoe oCHaIlleHUE

KJ1aCCHas OOCKa,

ACMOHCTPAallMOHHBIC U3MCPUTECIIBHBIC HHCTPYMEHTEI U HpI/ICHOCO6J'IeHI/I$I (pasMequHHe U HCPA3SMECYCHHBIC J'IHHefIKPI, MUPKYJIH, TPAHCIIOPTHUPHI,
HAOOPbI YTOJIEHUKOB, MEPKH);

I[GMOHCTpaIII/IOHHI)IG HOCO6I/I$[ JJIA 1/13yqu1/191 FGOMeTpI/I‘-IeCKI/IX (1)I/Il“ypi MoAacCIn FGOMeTpI/I‘-IeCKI/IX q)Hpr u TCII, pa3BepTKI/I FGOMeTpI/I‘IGCKI/IX TCII,
I[eMOHCTpaIII/IOHHI)IG T3.6JII/IIII)I.


http://www.zimag.narod.ru/
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