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1.Ilnanupyembie pe3yabTAThl 0CBOCHHS Y4€0OHOI0 MpeaMeTa.

[Tporpamma obecnieunBaeT AOCTIIKEHHE CIEAYIOIIMX pPE3YyJIbTaTOB OCBOCHHS 00pa3oBaTeIbHOMN
IIPOrpamMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl:

Juunocmmuuie pe3yiomam bl.
JIM4HOCTHBIE pPe3yabTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO mpeameTa «MaTeMaTHKa» XapaKTepusy-

FOTCSL:

1.IlaTpuoTHYecKOE BOCIUTAHME:
MPOSIBJIEHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMaTHUKH, IEHHOCTHBIM OT-
HOLIEHHUEM K JIOCTHKEHHUSIM POCCUUCKHUX MATEMAaTHUKOB M POCCUMCKON MAaTeMaTUYECKOW LIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHS B IPYTMX HayKaX U MPUKIATHBIX chepax.

2. I'pazknaHcKoe U TyXOBHO HPAaBCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIIIOJHEHHUIO 00S3aHHOCTEH IpakJaHWHA U peau3alliy ero mpas, IpeacTaBiie-
HUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP , SBICHUH, TIPOIEAYD
rpa)xaaHcKoro oduiecTBa (BbIOOPHI, OMPOCHI U MP.); TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPO-
0J1eM, CBSI3aHHBIX C MPAKTUYSCKUM NMPUMEHEHHEM JOCTHKCHHS HAYKH, OCO3HAHUEM BaKHOCTH MO-
PaNbHO-3CTETUYECKUX TPUHIUIIOB ACSITEIIBHOCTU YUYEHOTO.

3.TpynoBoe BocniuTanme:
YCTaHOBKOW HAa AKTUBHOE YYaCTHE B PEUICHUU MPAKTUYECKHX 3a7a4 MAaTEMATHYECKOW HarpaBJICH-
HOCTH, OCO3HAHHUEM Ba)KHOCTH MAaTEMaTH4YeCKOro oOpa3oBaHHs Ha MPOTSHKEHUU BCEU JKU3HM IS
yCHenrHo mpo(ecCHOHaNbHON NIEATeTbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHHI; OCO3HAHHBIM
BBHIOOPOM U MOCTPOEHHEM UHAMBHUAYAIBHON TPAeKTOPUU OOpa30BaHUS M KUZHEHHBIX IJIAHOB C
YYeTOM JINYHOCTHBIX HHTEPECOB U OOIICCTBCHHBIX MOTPEOHOCTEH.

4.9cTeT4yecKoe BOCIMTAHUE:
CIIOCOOHOCTBIO K 3MOITMOHATLHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peleHU, pacCyKAEHUN, YMEHHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

S.IleHHOCTH HAYYHOTI'0 O3HAHMS:
OpHUEHTAIINEH B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPEICTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKAa, MPUPOABI M OOIIECTBA, MOHUMAHHEM MaTeMaTHYEeCKOM
HayKH Kak cepbl YeIOBEYECKOM e TeNbHOCTH, ITAllOB €€ Pa3BUTHUS M 3HAYUMOCTHU JJISl Pa3BUTHS
[UBWJIA3AIMY; OBJIAJCHUEM SI36IKOM MAaTEMAaTHKU U MAaTEMaTHYECKOM KyJIbTYphI KaK CPEJICTBOM I10-
3HaHUS MUPA; OBJIAJICHUEM MPOCTEHIIIMMHI HABbIKAMU UCCIIEA0BATENIbCKON 1€ATEIbHOCTH.

6.dusnyeckoe BocnuTaHue, (GOPpMUPOBAHUE KYJILTYPbI 310POBbSl M IMOIMOHAIBLHOI0 0JIAr0MNoJIy-

yms:
TOTOBHOCTBIO MPUMEHSATh MAaTEMATHUYECKHUE 3HAHUS B UHTEPECAX CBOETO 3J0POBbs, BEICHUS 310pPO-
BOro o0pasa >XKM3HH (3I0pOBO€ MHUTaHUE, COATAHCUPOBAHHOE PEKUM 3aHSATUN M OTABIXA, PETyIsp-
Hasi (u3Myeckass aKTUBHOCTH); C(OPMUPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY U TAKOTO K€ MpaBa JIPyroro 4eioBeKa.

7.9Ko010rNYecKOe BOCTIMTAHME:
OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHYeCKIX 3HAHUU ISl pelieHus 3a1a4 B 00JacTU COXPaHHO-
CTH OKPYXKaloUIEH Cpelbl, IUIIaHUPOBAHUE MOCTYIKOB M OLIEHKHA MX BO3MOKHBIX MOCIEACTBHUI IS
OKpY’Karollel Cpepl; OCO3HAHUEM TJI00aNBHOTO XapakTepa dKOJIOTHUECKUX MPOoOIeM U MmyTel ux
peleHus.

8.JIu4yHOCTHBIE pe3y/bTaThl, O0ecHeYMBAKIIHE AJANTANMI0 O00YYAKIEr0 K HW3MEHSIOIMMCH

YCJIOBHSIM COMAJILHOM M IPUPOJAHON cpeabl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSX HEOMNPEJEICHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH KOMIIE-
TEHTHOCTH Yepe3 MPAKTUYECKYIO NIEATebHOCTh, TOM YHCJIE YMEHHUS YUYUTHCA y JPYTUX JIOJICH,
MpHOOpeTaTh COBMECTHON NEATENIHHOCTH HOBBIE 3HAHWS, HABBIKM W KOMIIETEHIIMM U3 OMBITA JpPY-
THUX;
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MeTanpeaMeTHble pe3yJbTaThl.



MertarpeaMeTHbIE pe3ylIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTo npenmera «MaTeMaTHKay) Xapakre-

PU3YIOTCA OBJIAACHUCM YHHBCPCAJIbHBIMU ITO3HABATCIIbHBIMU ﬂCﬁCTBHHMH, YHUBCPCAJIbHBIMU KOMMY-

HUKaTHBHBIMU I[CﬁCTBHSIMH 1 YHUBCPCAJIbHBIMU PETYIIATHBHBIMU ,Z[CflCTBI/IfIMI/I.

1. YHuBepcaibHBIC MTO3HABATEIbHBIC NEUCTBUSA 0OecrneunBaroT (popMupoBaHrue 0a30BBIX KOTHUTHB-

HBIX MIPOLIECCOB O0yUaroumMxcs (OCBOGHHE METOIOB TIO3HAHMSI OKPY’KAIOIEro MUPa; MPUMEHEHHUE JIOT U-
YEeCKUX, UCCIIEIOBATENLCKUX Olepaluii, yMeHui paboTats ¢ nHbopMaluei).

0a30BbIe JIOTHYECKHE JeliCTBHSA:

BBISBJISITh M XapPaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, TIOHATHUH,
OTHOILIEHUN MEXy MOHSATUIMH;

(dhopMyIHpOBaTh ONpPEEICHUS TOHITHIA;

YCTaHABIIMBATh CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIMU, OCHOBaHMS AJs1 000OILIEHUS U CpaB-
HEHHUsI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIC M OTpPHIla-
TeJbHbIC, €IMHUYHbIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M POTUBOPEYUs B (DaKTax, JTaHHBIX,
HAOJIIOJICHUSAX W YTBEPKACHUSX; MPEIaraTb KPUTCPUH JIS BBIABICHUS 3aKOHOMEPHOCTEH M
MPOTHUBOPEUHIA;

JIeJaTh BBIBOJBI C UCTIOIB30BAHUEM 3aKOHOB JIOTHKH, IEYKTUBHBIX U WHAYKTUBHBIX YMO3aKIIO-
YEHUM, YMO3aKIFOUEHUH 110 aHAJIOTUU;

pa3buparh JTI0Ka3aTeIhCTBA MATEMATUYCCKUX YTBEPKICHUHN (TIPSIMBIC U OT MPOTHBHOTO), TIPOBO-
JTUTHh CAMOCTOSITEIPHO HECIIOKHBIC JJOKA3aTeIbCTBA MATEMAaTHUECKUX (PAKTOB, BEICTPAUBATh ap-
TYMEHTAIIUIO, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEDHIL;

000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

BBIOHMpATh CIIOCO0 pelleHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BbI-
Oupath HanboJee MOIXOIAIINMA ¢ yYETOM CaMOCTOSITENHHO BBIJICTICHHBIX KPUTEPHEB).

0a30BbIe HCCIEN0BATEIbCKHE eHCTBHS:

HCIOJIb30BaTh BONPOCH! KaK MCCIE0BATENbCKUI HHCTPYMEHT 1O 3HaHUS;, GOpMyJIUpOBaTh BO-
POCHI, (PUKCHPYIOIIHE MPOTHBOPEUYHNE, IPOoOIeMy, CAMOCTOATEIHHO YCTAHABIMBATh UCKOMOE U
JaHHOE, POPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

IIPOBOJIUTH 1O CaAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIbIIOe
WCCIIE/IOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTW4ecKoro oOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTY CO00Ii;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOLIEHUST M BBIBOJABI IO pe3yiabTaTaM IPOBEAEHHOTO
HAOJIOACHNSI, UCCIIEIOBAHMSI, OIIEHUBATH TOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U
0000I1IEHNI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUraTh MPEINOJIO0KEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBUAX.

pab6ora ¢ nngopmanmeii:

BBISIBJISITH HEJJOCTaTOYHOCTh M M30BITOYHOCTh UH(OPMALINK, TaHHBIX, HEOOXOAUMBIX JJISl pelie-
HUS 3a]1a4H;

BbIOMPATh, aHAJTU3UPOBATh, CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (DOPM NpeCTaBICHUS;

BbIOMpaTh (opMy MpeACcTaBIeHUS UH(OPMAIMM U WIIIOCTPUPOBATh pellaeMble 3a/1au cXxema-
MH, IHarpaMMaMu, HHOU rpadu- Kol U uX KOMOMHAIUSIMU;

OLIEHUBATh HAJAEKHOCTh MH(POPMAIMU IO KPUTEPHUSM, MPEII0KEHHBIM YUYUTEIeM WIH chopMy-
JIMPOBAaHHBIM CaMOCTOSITENIBHO.

2. YHHBepcalbHble KOMMYHHUKAaTHBHBIC IEHCTBHUS 00OECIeUnMBAIOT C(HOPMHUPOBAHHOCTH COIHATBHBIX
HaBBIKOB 00YYarOIIUXCA.
ob0uIeHue:



® BOCIPUHMMAThH U (POPMYJIHUPOBATH CYXKJIEHHUS B COOTBETCTBUM C YCIOBHSAMHU U LEJIAMU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHs B YCTHBIX U MUCHMEHHBIX TEKCTax, Ja-
BaTh MOSICHEHHUS 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATH MOTY4YE€HHBIN pPe3ylbTarT;
e B X0JIe 00CYXKAEHHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMOM TeMbl, POOIeMBbl, pelae-
MOM 3aJ1auu, BbICKa3bIBaTh UJICH, HALICJICHHbIE HA IIOMCK PEILEHUs; CONOCTAaBJIATH CBOM CYX-
JICHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JUAIOra, OOHAPYKUBATh pa3iIMyle U CXOICTBO MO3H-
1IUi; B KOPpEKTHOU opme HOpMyTHpOBATh PA3HOTTIACHS, CBOU BO3PAKECHUS;
® [IPEJCTaBIATH PE3YJIbTAThl PELICHUS 3a]jauH, SKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA;
® CaMOCTOATENILHO BhIOMpaTh (hopMaT BBICTYIUIEHHUS C Y4€TOM 3ajJad MPEe3eHTALUUd U OCOOEHHO-
CTEH ayJUTOPHH.
® COTPYAHHUYECTBO:
® [IOHMMAaTh U UCIOJIB30BaTh MPEUMYILECTBA KOMAHAHON U MHAWBUIAYAIBHOW pabOTHIl TpHU pe-
[IEHUU Y4eOHBIX MaTEeMaTHYECKUX 3aJ]la4; IPUHUMATh IeJIb COBMECTHOM AEATENbHOCTH, IUIa-
HUPOBATh OPTaHU3AIMIO COBMECTHOM pabOoThI, pactpeAesaTh BUABI paboT, T0roBapuBaTbes, 00-
CYXJ1aTh MPOLIECC U PE3yNbTaT paboThl;
e 0000mIaTh MHEHUS HECKOIBKUX JIIOHEH;
® y4yacTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIE LITYp-
MBI U JIp);
® BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU AECUCTBUS C IPYTMMHU YJIE€HAMU KOMaH-
JIbl; OLIEHMBATh KAY€CTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICHCTBUSI.
3. YHUBepcaJbHbIE pEryJIATUBHBIC IEHCTBHSI 00eCIeunBatOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U
KU3HEHHBIX HABBIKOB JINYHOCTH.
CaMOOPraHU3aLMs:
®  CaMOCTOSITEIbHO COCTABJIATH ILJIaH, AJITOPUTM PELLIEHUs 3a/1auM (UM €ro 4acTb), BHIOMpATh CIO-
co0 pemreHust ¢ y4€TOM MMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPO-
BaTh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUH ¢ y4€TOM HOBOW WH(POPMAIINH.
CAMOKOHTPOJIb!
® BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yibTara pelIeHuss MaTeMa-
THUYECKOM 3a/1auu;
® TPEIBUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTH-
BbI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAlIEHHBIX OLIMOOK, BBIABJICHHBIX TPY-
HOCTEM;
® OIIGHWBATh COOTBETCTBUE PE3YNIbTaTa JEATEIHHOCTH TOCTABICHHOW LM W YCIOBHUSM, O0BsIC-
HATh MPUYMHBI TOCTH)KEHUS WIIM HE IOCTHKEHUS LeJI, HAXOIUTh OMINOKY, AaBaTh OLIEHKY NpH-
O0OpEeTEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl OCBOCHHMS NIPUMEPHOI padoyeiinporpaMmmsbl Kyp-

ca /-9 kaacc
Txaacc.
Ilpeomemmnuie:
e Yuciaa v BEIYUCICHHUS

BrInonHATe, coueTas yCTHbIE U MMCbMEHHbIE MPUEMBI, apu(MeTHUECKUE IeHCTBUS C palliOHAIbHbI-
MU YUCIIAMH.

HaxoauTpe 3HaYeHMs YMCIIOBBIX BBIPAXEHUH; MPUMEHSATh pazHOOOpa3Hble CIOCOObI U MPHUEMBI BbI-
YHCIICHNS 3HAYCHUH IPOOHBIX BBIPAXKEHUH, COJEpKAINX OOBIKHOBEHHBIE U AECATUIHBIC APOOH.

[lepexonuTh OT OAHON (QOPMBI 3amHUCH YHCEN K APYroil (mpeodOpa3oBHIBATh AECCATUYHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOb).

CpaBHMBATB M YNOPSIOYMBATh PallMOHATIBHBIC YUCIIA.

OxpyrisTh uncna.

BbINONHATE NPUKUAKY M OLEHKY Pe3yibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUN UYHUCIIOBBIX BBIpaKe-
HUI.



BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

IIpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HAaTypaJIbHBIX YMCEIL.

Pemars NnpakTHKO-OpMEHTHUPOBAHHBIE 3a/1a4M, CBSA3aHHBIC C OTHOIICHHWEM BEIMYHH, IPONOPLHUO-
HaJIbHOCTBIO BEJIMYMH, ITPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YNbTAaThl PEUICHUS 3aa4 ¢ Y4ETOM OTpaHU-
YEeHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMbIX OOBEKTOB.

e Auredpamyeckue BbIPasKeHHs

Hcnonp30Bath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B IPOIlecce OCBOCHUS
yuebHOro mMarepuania.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BeimonuATe npeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWICH NPHUBEIEHUEM IOJ0OHBIX cllarae-
MBIX, PACKPBITHEM CKOOOK.

BbINoONHATE YMHOXKEHHE OHOYJICHA HA MHOTOWIEH U MHOI'O4JI€Ha Ha MHOTOWIEH, IPUMEHATh (op-
MyJIbl KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCyl11ecTBIIATh pa3i0oKeHUE MHOTOWIEHOB HA MHOKUTEIH C IOMOLIbIO BBIHECEHUS 3a CKOOKH 00I1Iero
MHOXHTEJIS, TPYIIMPOBKU CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIEHHOTO YMHOXKECHHUSI.

[IpuMeHnsaTH IpeoOpa30oBaHUsI MHOTOWICHOB Ul PELICHUS pa3IMYHbIX 337a4 U3 MaTEeMaTHKH, CMEX-
HBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Vcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMM IOKA3aTENIIMU I IPeoOpa3oBaHus BbIpaxe-
HHUI.

e VYpaBHeHHMS M HEPAaBEHCTBA

Pemarp nuHElHbIE ypaBHEHUS ¢ OJAHOM NEPEMEHHOM, IPUMEHsS MpaBUia NEpexo]a OT UCXOAHOIO
YpaBHEHHUsI K paBHOCHJIbHOMY eMy. [IpoBepsTh, SIBIISIETCS 1M YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTH rpaduyeckre METOIbl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl map 4YUCell, SBJSIOLIMXCA PELIEHUEM JIMHEHHOrO0 ypaBHEHHUS C JBYMs Iepe-
MEHHBIMH.

Crpouth B KOOPAMHATHON IJIOCKOCTH IpapUK JTMHEWHOTO YPAaBHEHUS C JIBYMs IEPEMEHHBIMU; 110JIb-
3ysiCh rpa)uKoOM, IPUBOAUTH PUMEPHI PELICHUS YPaBHEHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.

CocTaBiATh U pemaTh JMHEHHOE YPaBHEHUE UIIM CUCTEMY JIMHEMHBIX YPaBHEHUH 110 YCIOBHIO 3a]1a-
YU, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJIYYE€HHBII pe3yybTar.

e Koopaunarsel n rpagpuku. ®yHKouu

N300pakaTh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpAWHATaM, JIy4H,
OTPE3KH, MHTEPBAJIbL; 3aMCHIBATh YHCIIOBBIE MPOMEKYTKHU Ha aIreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHON IMJIOCKOCTH TOYKM MO 3a/laHHBIM KOOpAMHATaM; CTPOUTH IpaduKu JH-
HEHHBIX (QYHKIIHI.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIHN M3BECTHBIE 3aBUCUMOCTH MEXAY BETMUYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue; 1ieHa, KOJIMYECTBO, CTOUMOCTh; IIPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaguueckuii crnoco0 MpeacTaBiIeHHs U aHalu3a WH(OpMaLWK; U3BJIEKaTh U UHTEpIpe-
TUPOBATh UH(OPMALIHIO U3 TPaUKOB peaTbHBIX MTPOLECCOB U 3aBUCUMOCTEHA.

Memanpeomemnmnuie:
® CIOCOOHOCTh K SMOIIMOHATHHOMY BOCIPHUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1ay, PEIICHHIA,
paccyXIeHHIl.

® yMEHHE yCTaHABIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBS3U; IPOBOJUTD JIOTUYECKOE PACCYKICHHUE,
CTPOUTH YMO3aKIK4YeHHUE (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOJBL;

® yMEHHE CO3/1aBaTh, IPUMEHSTh U MPeoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA, MOJIEIN
Y CXEMBI JIJIs pelleHus y4eOHBIX U MO3HABaTEIbHBIX 3a7a4;

® yMEHHE OpPraHU30BHIBaTh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIBLHOCTh C YUUTEIEM U
CBEpCTHMKAMMU: ONpejeIeHHe 1iesiel, pacnpeaeneHne GyHKIUd U pojieil y4acTHUKOB, UX B3au-
MOJIEUCTBUA U OOIMIMX croco00B paboThI B Ipynme. Y MeHue pabotaTk B IpyIiie: HaXOAUTh 00-
11ee peuIeHne U pa3pemaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULIMN U YU€Ta: HHTEPECOB;
cllylaTh napTHEPa; GopMyIMpOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

e chopMHpOBAaHHOCTH U pa3BUTHE YU4€OHOW M OOIIEMOJIb30BATEIHCKON KOMIIETEHTHOCTH B 00Ja-
CTH HCIIOJIb30BaHU MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH (UKT-
KOMITETEHTHOCTH);



e CchOpPMHPOBAHHOCTh NIEPBOHAYAIIBHBIX MPEICTABICHUNA 00 MIEAX U O METO/AaX MAaTEMATUKU Kak
00 yHUBEpCaJIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEICTBE MOJEIMPOBAHUS SBJICHUN U IpoOLeC-
COB;

e yMEHHE BUJETh MAaTEMAaTHYECKYIO 337auy B KOHTEKCTE IMPOOJIEMHOIN CUTyallud B IPYTUX AUCIU-
IUIMHAX, B OKPYKAIOLIEH JKU3HY;

e yMEHHE HaXOJIUTh B PA3IMYHBIX HCTOYHHKAX MH(OPMAIHNIO, HEOOXOIUMYIO JUIsl PELICHUsT MaTe-
MaTHYECKUX IPOOJIEM, U NMPEICTABIATh €€ B IOHATHON (hopMe; IPUHUMATh PEILIEHUE B YCIOBUAX
HETOJIHOHN 1 N30BITOYHOM, TOUHOW M BEPOATHOCTHOW MH(pOPMALINY;

e yMEHHE IOHMMATh U MCIIOJIb30BaTh MaTEMAaTUYECKUE CPEJCTBA HATJSAHOCTU (PUCYHKH, YepTe-
KM, CXEMBI U JIp.) ISl MJUTIOCTPALMU, HHTEPIPETalluy, apryMEHTaL|H;

8 knace

Ilpeomemmnoie

e  Yucna v BIYHMCICHUSA

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YMCEN JJIs CPaBHEHHS,
OKPYTJIEHUS U BBIUUCIIEHUI; H300pakaTh AeHCTBUTENbHbIE YKCIa TOUKAMU Ha KOOPAWHATHON IPSMOH.

[TpumMeHsTH OHATHE apU(PMETHYECKOTO KBaJPAaTHOT'O KOPHS; HAXOIUTh KBaIpaTHBIE KOPHU, HUCIIOJb-
3ysl IPU HEOOXOIUMOCTH KaJIbKYJSATOP; BBIIOJIHATH NPe0Opa30BaHUs BbIPAXKEHUH, colepKallluX KBal-
paTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Vcnonb30BaTh 3aMCH OOIBIINX U MAJIBIX YUCENI C TOMOIIBIO JECITUYHBIX ApoOeil U cTerneHel uucia
10.

e AuredOpanyeckue BbIpasKeHUs

[IprMeHATh NOHATHE CTENEHH C LeJIbIM I10Ka3aTelIeM, BBIITOIHATh IPeoOpa3oBaHus BhIpAXKEHUH, CO-
JIepKallKX CTETIEHHU C LIEJIbIM [T0Ka3aTEIEeM.

BbINONHATE TOXKAECTBEHHbIE MPEOOpa30BaHMsl pallMOHAIbHBIX BBIPAKEHUIH Ha OCHOBE MpaBUII Jeii-
CTBUI HaJl MHOTOUYJIEHAMHU U alNredpandecKuMu JIpoosiMu.

PackiagpiBaTh KBaspaTHbIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHus BBIPAXKEHUN AJIS pEIICHUs PA3JIMYHBIX 3a/ad U3 MaTEeMaTUKH, CMEX-
HBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKH.

e VpaBHeHHUS] U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pAllMOHAJIbHbIE YPAaBHEHHUS, CBOASIIMECS K HUM, CHU-
CTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMU.

[lepexonuTh OT ciOBECHON (OPMYIUPOBKH 3aJaud K €€ aaredpanyeckoil MoJenu ¢ MOMOIIbIO CO-
CTaBJICHUSl YPABHEHMSI WIA CUCTEMbl YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jla4y OJTyYEHHBIH pe3ybTaT.

[IpuMeHSTh CBOMCTBA YNCIOBBIX HEPABEHCTB JUISl CPAaBHEHUS, OLEHKH; PellaTh JIMHEHHBIE HEPABEH-
CTBa C OJHOM NEPEMEHHOM M MX CHCTEMBI; J1aBaTh IpaUUeCcKyl0 WITIOCTPALMI0O MHOKECTBA PEIIeHUi
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

e DyHKUUH

[Tonumars U HcnoNb30BaTh (PYHKIMOHAIBHBIE OHATHS U SI3BIK (TEPMUHBI, CUMBOJINYECKUE 0003HA-
YeHUs1); ONpeAeATh 3HaueHue (PYHKIMM MO 3HAYEHUIO apryMEHTa; ONpeAeNsTh CBOMCTBAa (QYHKIUH 110
e€ rpaduky.

Ctpouth rpadKy dJIeMEHTapHbIX (QYHKIMA Buaa 'y = K/X, y = oy =xy =Ny = |x|; ommchI-
BaTh CBOMCTBA YHUCIOBOM (YHKIINHU TI0 €€ TpaduKy.

Memanpeomemnmnuie:

® yMEHHE CaMOCTOSITENIbHO TUIAHWPOBATh AJIbTEPHATUBHBIE MYTH JOCTHUKEHHS LeJel, OCO3HAHHO
BbIOMpaTh Hanboiee 3pGEeKTUBHBIE CIIOCOOBI PEIIeHUs YUeOHBIX U M03HABATENIbHBIX 3a/1a4;

® yMEHHE OCYIIECTBIATh KOHTPOJb MO pPe3yiapTaTy U Mo crnocoOy JeicTBUS Ha YpOBHE IMPOM3-
BOJILHOTO BHUMaHUS U BHOCUTb HEOOXOAUMbIE KOPPEKTHUBBI;

® yMEHHE a/IeKBaTHO OLEHUBATh MPABMWJIBHOCTh WJIM OMIMOOYHOCTH BBIMOJIHEHUS Y4eOHOH 3a1aun,
e€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

® OCO3HaHHOE BIAJCHHME JIOTUYECKUMHU JCHCTBHUSAMH OINpeAeseHUs MOHSITUH, 0000IeHus, ycra-
HOBJICHMSI aHAJIOTHH, KJIaCCU(PUKALIMM HA OCHOBE CaMOCTOSITEJILHOIO BBIOOPAa OCHOBAaHUM M KpH-
TEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBS3EH;
9kJ1ace

IlIpeomemnmnuie:

e Ypucia v BEIYHCICHUSA



CpaBHUBATh U yNOPSAJ0OYMBATh PALIMOHAIBHBIC U UPPALMOHAIILHBIC YHCIIA.

Beimonuate apudmMeTrueckue IeHCTBUSA ¢ PallMOHATIBHBIME YUCIAMH, COYETas YCTHBIE U MUCHbMEH-
HBIE TPUEMBI, BBIITOJIIHATH BEIYACIICHHS C NPPALMOHAIIbHBIMY YUCIIAMHU.

Haxonuts 3Ha4eHMs CTENEHEH C LIEJIBIMU [10KA3aTeIsIMU U KOPHEH; BBIYMCIIATh 3HAYCHUS YUCIIOBBIX
BBIPAYKECHHUIA.

OKpyIJIsITh 1€HCTBUTENbHBIE YHCIIA, BBIITOIHATD IPUKUJIKY PE3yJbTaTa BEIUMCICHUN, OLICHKY YMCIIO-
BBIX BBIPAKECHHUIA.

e YpaBHeHHH U HEPABEHCTBA

PemiaTp nuHeliHbIC U KBaJIpaTHBIE YPaBHEHUS, YPAaBHEHHUS, CBOJSAIIMECS K HUM, IPOCTEHIINE TPOOHO-
palMOHaAIbHBIE YPABHEHUS.

Pemate cuctemsl AByX JTMHEHHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU U CUCTEMBI JIByX YPaBHECHH,
B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISICTCS JIUHCHHBIM.

Pemate TeKkCcTOBBIE 3a/1auM anreOpanvdeckuM CIIOCOOOM C MOMOINBIO COCTAaBJICHUS YPAaBHEHHS WU
CUCTEMBI JIBYX YPABHEHMHU C ABYMs [IEPEMEHHBIMHU.

[IpoBOANTH MpOCTENIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPABHEHUMN, B TOM YHCJIE C IIPUMEHE-
HUEeM rpaduyecKux IMpeaCcTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIM CHCTEMa ypaBHEHHM
pEeLIeHus, €CIIU UMEET, TO CKOJIbKO, U Ip.).

Pemare nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pellleHHE HEpaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOIIBI CUMBOJIOB.

Pemarp cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBaJpaTHOE Hepa-
BEHCTBO; M300pa)kaTh pEIIEHHWE CHCTEMbl HEPAaBEHCTB Ha YMCJIOBOM NPSAMOM, 3alUCHIBaTh PELIEHUE C
IIOMOUIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 3a4a4.

e DyHKUUH

Pacnio3HaBath QpyHKIMM M3ydyeHHbIX BUAOB. [loKa3pIBaTh cXeMaTHYECKH PACHOJIOKEHUE Ha KOOPIH-
HATHOI IUTOCKOCTH Tpadukos GyHKimii Buma: y = kx, y =kx + b,y = kix, y=ax® +bx+c, y=x%y =
VX, ¥ = |x| B 3aBECHMOCTH OT 3HaueHHH KO>(DDUIHEHTOB; OMUCHIBATH CBONCTBA ()YHKIIHIA.

Ctpouth M M300pakaTh CXEMaTHUECKH TrpadUKd KBAJAPATHYHBIX (YHKIWH, OMUCHIBATH CBOWCTBA
KBaJIpaTUYHBIX (GYHKLUH 110 UX rpaduram.

Pacnio3znaBath KkBagpaTHuHYO0 QYHKIMIO 1O (opMylie, IPUBOJNUTH NMPUMEPHI KBaJIPATUUHBIX (PYHK-
U U3 peabHOM JKU3HU, (PU3UKH, TEOMETPHH.

e Apupmernyeckas U reoMeTpHUYeCKasi NPOrpeccuu

Pacnio3znaBath apuMeTHyecKyro 1 reOMETPUUECKYIO TPOTrPECCUN IIPU Pa3HBIX CIIOCO0axX 3aJaHMsL.

BBINONHATE BBIUUCIEHHS ¢ UCHOIb30BaHUEM (OPMYJ N-TO wieHa apupMEeTUYECKONH U reoMeTpude-
CKOM ITPOrpeCcCcuil, CYMMBI IIEPBBIX N YIJICHOB.

N300pakaTh 4IeHbl MOCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemrate 3aaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEN0BATEIBHOCTMH, B TOM YHCIIE

Memanpeomemnmnuie:

e VYMeHue ACHO, TOYHO, TPAaMOTHO M3J1araTb CBOM MBICIIM B YCTHOM M IUCBbMEHHOM pe4M, IOHU-
MaTh CMBICJI ITOCTaBJICHHOM 3aJa4M, BBICTPAMBATh apryMEHTALMIO0, IPUBOAWTH IPUMEPHI U
KOHTPIIPUMEDHI,

e [Ipe/CTaBIEHUE O MAaTEMaTUYECKOI HayKe Kak cepe ueaoBeuecKon AesITeIbHOCTH, 00 ATanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALINY;

® KPUTUYHOCTH MBIIIJIEHUS, YMEHHE PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS, OT-
JTUYaTh TUIIOTE3Y OT (PaKTa;

® KpEaTUBHOCTh MBIIUICHUS, NHUIIMATUBA, HAXOYUBOCTh, aKTUBHOCTh IPU PEIICHUH alredpanye-
CKHUX 3a/1a4;

® yMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHYeCKON JAesITeNbHOCTH

e yMEHHE BbIBUIaTh TUIOTE3bl MPU pPEHICHUH Y4eOHBIX 3a7jad M MOHMMATh HEOOXOAMMOCTh UX
IIPOBEPKHU;

® yMEHHE NMPUMEHATh UHIYKTUBHBIE U JIETYKTHUBHbBIE CIIOCOOBI pacCyKJICHUH, BUIETh pa3InYHbIE
CTPATEruHu pELICHU 3a/1ay;

® [IOHMMAaHME CYIIHOCTH AJITOPUTMHUYECKHUX IIPEIINUCAHUM U YMEHHE JEICTBOBATh B COOTBETCTBUU
C IIPEIIIOKEHHBIM aJITOPUTMOM;

® YMCHHE IUIAHMPOBATh U OCYILECTBIATH NEATEIbHOCTH, HANPABICHHYIO HA PEIICHUE 3a1ad HC-
CJIE0OBATEIBCKOTO XapaKTepa.



3aJ1a4M U3 PeaTbHOM JKHU3HHM (C MCIIOIh30BAHUEM KATBKYISITOPA, ITU(POBBIX TEXHOJIOTHH).

2.Copep:kaHue y4eOHOI0 nmpeaMeTa.
7 Kaacc.
BeipaxeHusi, TokAecTBa, ypaBHeHHs. 22 yaca
Bripaxkenusi. [Ipeobpa3oBanue BoIpakeHHi. J{poOr 0OOBIKHOBEHHBIE U IECATHYHBIC, IEPEXO OT OJHON

dbopMeI 3ammcu Apodeli k apyroii. [loHATHE pallMOHATFHOTO YHCIIA, 3aKCh, CPABHEHUE, YIIOPSAI0UNBa-
HUE PAIMOHAIBHBIX YUCENl. Apu(MeTHUeCKHe NEHCTBUS C pallMOHAIBHBIMY Ynciamu. PemeHue 3agad
13 peajbHOM NPaKTUKU HA YacTH, HAa TPOOH.

[TponeHThI, 3aMuch TPOLEHTOB B BUIE IpoOM U JpoOW B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3aJa4d Ha
IIPOLIEHTBI, PEIIEHUE 3a/1a4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne PU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTyPAIbHbBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

IIepemeHnHBIE, UNCI0BOE 3HAYECHUE BBIPAXKECHUS C IepeMeHHOM. [IpeacraBiieHne 3aBUCUMOCTH MEXy Be-
JM4YUHAMU B BUJE (popMyiibl. Berancienus no gpopmynam.

[IpeoGpa3zoBanue OYKBEHHBIX BBIPAKEHHIA, TOXKIECTBEHHO paBHBIC BBIPAKEHHMS, MpaBUIIa MMpeoOpa3oBa-
HUSI CyMM U IIPOU3BEICHUH, IpaBHJIa PACKPBITHS CKOOOK U IMPUBEACHUS MOJOOHBIX CllaraeMbIX.

VYpaBHeHHEe, KOpEeHb YpaBHEHUsI, IPaBUia MpeoOpa3oBaHusl ypaBHEHUS, pABHOCWIIBHOCTh YPABHEHUI.
JInHeliHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEMW JIMHEHHOIO YpaBHEHUS, PEIICHUE JIMHEH-
HbIX ypaBHeHMH. CocTaBi€HHE ypaBHEHUU I10 YCIIOBHUIO 3afaud. PelneHue TEKCTOBBIX 3a1ad C MOMO-
LIbI0 YPABHEHUM.

Cratuctudeckue XapakTepUCTHKU.

®ynkuuu. 11yacos

Koopaunara Touku Ha npsiMoii.  PaccrostHue Mexay AByMs TOUKaMHU KOOPIMHATHOW NPSAMOM.
[IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AGcmmcca U OpAMHATA TOYKH HA KOOPIHMHATHON
miockocty. [Ipumeps! rpadukos, 3a1aHHbIX GopMyaamu. YTeHre rpadMKoB peaabHbIX 3aBUCUMOCTEH.
[Monstne ¢pynkuuu. ['padux Gynkmun. CoiictBa Gpynkumii. Jlunelinas Gpynkuus, e€ rpapux.

Crenenb ¢ HaTypaJbHBIM NOKa3aTeaeM. 11 yacos

CreneHb ¢ HaTypaJIbHbIM IOKa3aTeJeM: ONpeseeHne, Mpeodpa3oBaHie BbIPAXKEHUN HA OCHOBE OMpeje-
nenus. CBOMCTBA CTENEHU C HATypajabHBIM NOoKa3areneM. OJHOWIEHBI.

Muorousienbl. 17 yacoB Muorowiensl. Ctenenb MHOrouwieHa. CokeHHe, BHIYMTaAHUE, YMHOXEHUE
MHOT'OYJICHOB.

®opMyJIbI COKPAILIeHHOT0 YMHOkKeHus1. 19 yacos

DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBI M KBaapat pasHocTu. @opmyiia pasHOCTH KBaj-
paToB. Pazno)keHre MHOTOYJIEHOB HA MHOKHTEIIN.

Cucrembl JTMHeHBIX YpaBHeHU. 16 yacoB

JluneitHoe ypaBHeHUE ¢ AByMs MepeMeHHBIMU U ero rpaduk. Cucrema ABYX JIMHEWHBIX YpaBHEHUU C
JBYMs NIepeMEHHbIMU. PelieHne cucreM ypaBHEHHMH CIIOCOOOM IMOJICTAHOBKU M CIIOCOOOM CIOXKEHUS.
[Ipumeps! pemieHus: TEKCTOBBIX 3a/1ad ¢ IOMOIIbIO cucTeM ypaBHeHHH. ['paduyeckoe perienue JInHe-
HBIX YPaBHEHUU U CUCTEM JIMHEWHBIX YPABHEHUM.

IToBTOpEeHue. 6 yacos
8 kuace.

PaunuonanbHblie 1poou. 23 yaca.

AnreOpaudeckas apoOb. OCHOBHOE CBONCTBO anredpanyeckoir apoobu. CroxeHHe, BBIYUTAHUE,
YMHOXXEHHUE, JelieHue anredpanueckux apooeil. PannoHanbHble BRIpaKeHUs U UX NpeoOpa3oBaHue.
Ksanparnbie kopHu. 18 yacos.

KBanparusiit kopenp u3 uncina. [lonstue 06 uppaunoHaibHoM uuncie. JlecaTuunble TpUOIMKEHUs Up-
panMoHaIbHBIX Yncesl. MHOXKECTBO I€HCTBUTENbHBIX YHCEN; JEUCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIE
JecsITUUHbIe Jpodu. B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JICHCTBUTEIBHBIX UHCEI
¥ KOOpAMHATHOM mpsiMoil. CpaBHEHHUE AEWCTBUTENBHBIX YKCell, apu(MeTHuecKue JecTBus ¢ IeiCTBU-
TeNbHBIMU unciamu. CBolcTBa apu(pMETHUECKUX KBAJPATHBIX KOPHEH U UX NMPUMEHEHHE K IpeoOpa3o-
BaHUIO YUCJIOBBIX BBIPAKEHUM U BBIYUCICHUAM. [[efICTBUTENBHBIE YUCIIA.

KBagpatHble ypaBHeHusl. 22 yaca.



KBagpartnoe ypaBHenue, Gpopmyna KopHel KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypas-
HEHH, CBOJSIIMXCS K JTMHEHHBIM U KBaJpaTHBIM. [IpocTeiine qpoObHo-paliioHalbHbIe YPaBHEHUS.

HepasenctBa. 20 4yacos.

UuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM IepeMeHHOM. PaBHOCWIIBHOCTD HEpa-
BEHCTB. JIMHEIHbIE HEPABEHCTBA ¢ OAHOM MepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOM Iie-
PEMEHHOM.

CremneHb ¢ HeJbIM NOKa3aTejieM. JJIeMeHThI cTaTHCTUKH.11 yacoB.
Crenens ¢ 1eqbIM IT0Ka3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.
MHOXecTBO, 37IEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepaliy HaJl MHOXKECTBAaMU: 00beAMHEHHE, Iepe-
ceueHue. CBolicTBa omepanuil HajJ MHOXKECTBAMH: IEPEMECTUTEIIBHOE, COUYETATEIbHOE, paclpeaeiu-
TeJbHOE, BKIoUeHus. Mcnonb3oBanue rpaduueckoro npeacTaBieHnus MHOXKECTB Ul ONUCaHUS peallb-
HBIX IIPOLIECCOB U SIBJICHUH, IIPU PELICHUU 3a]a4.
W3mepenue paccenBaHus JaHHbIX. Jlucriepcus U CTaHIAPTHOE OTKJIOHEHHME YHMCIOBBIX HaOopoB. Jlua-
rpaMma paccerBaHusl.
DneMeHTapHbIe COOBITHS cydaiiHoro omnbiTa. CirydaitHble coObITHS. BeposTHOCTH cOOBbITHIA. OMBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapHBIMU COOBITUSIME. CirydaifHbIil BBIOODP. CBSI3b MEXKAY MallOBEPOSITHBIMU
U MIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKe.
HepeBo. CBOMCTBA JepEBbEB: €AMHCTBEHHOCTh IIyTH, CYILIECTBOBAHNE BUCAYEH BEPILUHBI, CBSA3b MEXKIY
YHCIIOM BepUIMH U uuciioM péoep. IlpaBuno ymHoxkenus. Pemenue 3aau ¢ momouibio rpados.
[TpotuBomnonoxusie coObiTHs. [duarpamma Jiiepa. OO0beauHeHue u nepecedeHue coobiTuii. Hecos-
MeCTHbIE cOObITUA. DPOpPMYIIa CI0KEHUS BEPOATHOCTEH. Y ClI0BHAs! BEPOSATHOCTb. [IpaBuiio yMHOXKEHHUS.
HezaBucumelie coObiTHs. Penenne 3a1a4 Ha HaXO0XK/IEHUE BEPOSTHOCTEN € MOMOIIIBIO JIepeBa CIydyaHo-
r0 DKCIIEPUMEHTA, IUarpaMM DUiepa.
IToBTOpenue.8 yacos.

9 kaacc.
KBaaparnunas ¢pynkums. 22 yaca. Ksaapatuunas ¢ynkuus, e€ rpaduk u coiictsa. [lapabona, xo-
OpJIMHATHI BEPILUHBI apaboJibl, 0Ch cMMMETpuH napadombl. ['paduku Gpynknmii: y = kx, y = kx + b,
y = kix,y = X,y =VX,y = |x| u ux cBoiicTaa.
YpaBHeHus1 M HepaBeHCTBA C O/IHOM NepeMeHHOii. 144yacoB.
KBagparnoe ypaBHeHne. KBagpaTHelil TpEXWIEH; pa3iokKeHUE KBaJAPaTHOIO TPEXWIEHA HA MHOXKHUTEIIH.
Pemenue ypaBHeHUH, CBOASIINXCS K KBaApaTHBIM. bukBanpaTtHoe ypaBHeHue. [IpuMeps! pemenus ypas-
HEHUH TPEThEN U YETBEPTOM CTENEHEN PA3IOKEHUEM HA MHOKUTEIIH.
Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. Pellenne TeKCTOBBIX 331a4 alre0panyeckuM METO/I0M.
YpaBHeHHUsI 1 HEPAaBEHCTBA ¢ IByMs IlepeMeHHbIMH. 17 4yacos.
VYpaBHeHHe ¢ AByMsl MEpeMEHHBIMU U ero rpaduk. PemieHue cucreMm OBYX JMHEMHBIX YpaBHEHHH ¢
IBYMsI IEPEMEHHBIMU. PelleHne cucrteM ByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOI1 cTenenu. [ paduyeckas nHTEprpeTaysi CHCTEMbl YpaBHEHUI C IByMs lepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aJ]au alre0panyeckuM CriocoOoM.
HUucnoBble HEPABEHCTBA U UX CBOMCTBA. PenieHre TMHEWHBIX HEPABEHCTB C OJHON MepeMeHHou. Peme-
HUE CUCTEM JIMHEHHBIX HEPABEHCTB C OAHOI nepemMeHHoi. KBagpaTHble HepaBeHcTBa. [ 'paduyeckas nH-
TepIpeTaIus HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.
Apupmernyeckas 1 reoMeTpruueckas nporpeccun. 15 gyacos.
[ToHsiTHE YMCIOBOM MOCTIENOBATENILHOCTH. 3aJaHKe MOCIeI0BaTeIbHOCTH PEeKyppeHTHON (popmynol u
¢dbopmyIoit N-ro wiieHa.
Apudmernueckas u reomerpuueckast nporpeccu. GopmMyibel N-ro wieHa apupMETHUYECKONH U TeoMeT-
pUYECKON IPOrpeccuil, CyMMBbI IEPBBIX N YWICHOB.
N300paxeHne 4wieHOB apU(PMETUUECKON U T€OMETPUYECKOM Mporpeccuil ToukaMu Ha KOOPAWHATHOM
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.
JJieMeHThI KOMOMHATOPUKHU M TEOPHUH BeposiTHOCTel. 13 yacos.
[IpencraBnenue JaHHBIX B BUJAE TaONIUIL, AUAarpamm, rpadukoB, HHTepHpeTalys JaHHbIX. UTeHue u 1mo-
CTpOEHHE TabJIULl, AUArpaMm, TpauKOB MO PEATbHBIM JTaHHBIM.
[lepectanoBku u (axkropuan. Coueranus u uyucio couetanuid. Tpeyronbuuk [lackans. Pemenue 3agau c
UCIOJIb30BAHUEM KOMOMHATOPHKH.
I'eomerpuueckast BeposaTHOCTh. CitydaiiHbIN BBIOOP TOUKM M3 (PUTYpPHI HA TUIOCKOCTH, U3 OTpe3Ka U U3
IYTH OKPY’KHOCTH.
Hcneiranne. Yenex u Heynada. Cepust ucnblTaHuil 10 nepBoro ycnexa. Cepus ucnbitanuid bepaysun.
BepositHocTH coOBITHIT B cepun ucnibiTanuid bepHyy.



CnyyaiiHasi BeJIMUMHA W paclpeqiesieHne BeposTHOCTE. [IpuMepbl MaTeMaTHueCKOTrO OXKHUJIAHUSI Kak
TEOPETUYECKOI0 CPETHETO 3HAUEHNUS BEIMUMHBL. MaTeMaTH4ecKoe OXKUAAHUE U JUCTIEPCUs CIIydaiiHOU
BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».
[Tonatue o 3akoHe OONbIIMX yucel. M3MepeHne BEpOSTHOCTEH ¢ MOMOILBIO YacToT. Poib U 3HaueHue
3aKOHa OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBeE.

3. TemaTnueckoe INTAHUPOBAHMUCE.

pa3aciinl

Temel.

Koi-Bo
JacoB

OcHOBHEIE BUbI ACATCIIBHOCTU
obydaromuxcs (Ha ypoae YY)

OCHOBHEIE
HATPABJICHUS
BOCIIUTATEILHOM
JIEATEILHOCTH

7 kjaacc

Taasa l
BripakeHusi, TOK1eCTBa, YPaBHEHMHSI.
(22uaca)

Beipaxenusi.

[IpeobpazoBaHue BbIpaKEHUMN.

Konmponvnas paboma Nel

YpaBHEHUs C OAHOU Tepe-
MEHHOM.

CraTucTuueckue XapaKTCpHu-
CTHUKH.

Koumponvnas paboma No2

HaxonuTh 3Ha4€HHS YUCIIOBBIX BbI-
paXXEHUH, a TAK)KE BBIPAKECHUH C I1e-
PEMEHHBIMU IIPH YKa3aHHBIX 3Haye-
HUSX NepeMeHHbIX. Mcnonp30BaTh
3HAKU >, <, >, <, UUTaATh U COCTABJIATH
JBOMHbIC HEPABEHCTBA.
Beimonuate npocreiimue npeodpaso-
BaHHUsI BBIPAKEHUM: IIPUBOAUTH I10-
JOOHBIE cIaraeMble, pacKpbIBaTh
CKOOKH B CyMM€ WUJIM pa3HOCTH BblI-

AKCHUM.

elaTh ypaBHEHMsI BUJa ax = b 1pu
pa3JIMYHbIX 3HAUEHUSX a U b, a Takke
HECJIOKHBIE YPAaBHEHHUSI, CBOJSALMECS
K HUM.
Hcnonp30Batk annapar ypaBHEHUN
JUISl peILIEHNs] TEKCTOBBIX 3a]1a4, UH-
TEPIPETUPOBATH pe3ybrar. Mcnois-
30BaTh IPOCTEHMIINE CTATUCTUYECKUE
XapaKTepUCTHKH (cpeanee apudme-
THYECKOE, Pa3Max, MOJla,MeIMaHa)
JUIS aHAJIM3a PsIia JaHHBIX B HECIIOXK-
HBIX CUTYallUsX.

3.6.8

5,8

2,4,7

3,8

Inaga |l. ®yaxnumn. (114acoB)

OYHKIMH U UX rpaduku.

Jluneiinas QyHKIM.

Koumponvnas paboma No3

Beruncnars 3HaueHus: QyHKINY, 33/1aH-
HOM (hOPMYJIOH, COCTABIISATH TAOJIUIIBI
3Hauenuit Gpynkumu. I[lo rpaduxy GyHK-
UM HaXOIUTh 3HaYCHUE (DYHKIHU T10
W3BECTHOMY 3HAYCHHUIO apryMeHTa U pe-
nrate 00parnyo 3ajgaqy. CTpouTs rpa-
(UK IPSMOIT TIPONIOPLIUOHATIBHOCTH U
TUHEWHOH (PyHKIINHU, ONTUCHIBATH CBOM-
ctBa 3THX pyHKMA. [ToHnMaTh, Kak
BIIMSICT 3HAK K03 unmenta K Ha pacro-
JIO’)KEHHE B KOOPAMHATHOMN IIOCKOCTH
rpaduka pynkuun y=kx,tne K #0,
KaK 3aBHCHUT OT 3Ha4ueHui K u b B3anm-
HOE pacIoioKeHHe rpaiKoB JBYX
¢bynkmi Buga y = kX + b, wimoctpu-
poBath 3TO Ha KomInbloTepe. MHTepnpe-
THPOBATh TPa(UKH PEATHHBIX 3aBUCHMO-
CTei, onmMchIBaeMbIX opmynamu Buga Y
=kx,rnek #0 u y=kx+b/

4,57

4,6,7

3,8

I'nasa Ill.
CTeneHb ¢ HATYPAJIb-

HBIM NOKa3aTeJieM.

CremneHs 1 €€ CBONMCTBA.

OIHOYJIEHEL.

BrrunciisiTh 3Hau€HUE BBIPAXKEHUH BUIa
a", rjie a — IpoM3BOIBLHOE YUCIIO, N —
HaTypaJbHOE YKCIIO, YCTHO U TUCHMEH-
HO, a TAKXKE C MIOMOIIBIO KaJbKYJIATOPA.
®opMyIIUpOBaATH, 3aIUCHIBATH B CUMBO-
nudeckoit popme 1 000CHOBBIBATH CBOM-
CTBa CTENEHHU C HATypaJIbHBIM MOKa3aTe-
neM. [IpuMeHsTh CBOMCTBA CTENEHU IS
peoOpa3oBaHus BeIpakeHui. Beimor-

3,5

3,5




HATH YMHOXCHUC OAHOYJICHOB U BO3BC-
JCHHUC OJHOYJICHOB B CTCIICHD. CTpOI/ITL

I'naBa VI. Cucrembl JIMHEHHBIX ypaB-

HeHuii (16 yacon)

CUCTEMBI JINHEWHBIX YPAaBHEHUM C
IBYMs IepeMEHHbIMU. [IprMeHATh
croco0 MOACTaHOBKH U CIIOCO0 Cl10-
YKEHUS PU PELIEHUH CUCTEM JINHEH-
HBIX ypaBHEHUH C IBYMs IIepEMEHHBI-
Mu. Pemate TekcToBBIE 3314, UC-
M0JIb3Yys B KaUeCTBE ajire0pandeckoi
MOJIEJIM CUCTEMY ypaBHeHUH. HTEp-
IIPETUPOBATh PE3YJIBTAT, IIOITY4YCH-
HBIN MPH PEHICHUH CHCTEMBbI/

Koumponvuas paboma No4 1 rpaduky QyHKIMA Y =x° u Y = x° 3,8
Pewams epaguuecku ypasnenus x?
=xx +b, x*=xx +b, 20e k u b- ne-
Komopule yucia.
CyMMa H pasHOCTb MHOIOWIe- 3 3anuchIBaTh MHOI'OWIEH B CTaHAAPT- 5.8
HOB. HOM BUJIE, ONIPEIEIATh CTENIEHb MHO-
_ ro4sieHa. BhINOIHATE CII0KEHHE U
§ BBIYUTAHUE MHOTI'OYJICHOB, YMHOX€-
g Ipoussenenue onHowieHa 1 6 HUE OJHOYJIEHA HA MHOTOYJIEH U 3
2 = MHOTOHIICH. MHOTOWIEHA Ha MHOTO4JIeH. Bpimnod-
3 E HATH Pa3JIOKECHUE MHOTOWICHOB Ha
= QE Koumponshas paboma Ne5 1 MHOYKUTEJIN, UCIIO0JIb3YsI BHIHECECHUE 3,8
~ £ 00I1Ier0 MHOXKHTEIS 32 CKOOKH |
5 croco6 rpynnupoBku. [IpumMeHsTH
E IIpou3sBezieHre MHOTOUICHOB. 6 JICUCTBUSA C MHOTOWIEHAMU IIPH pe- 3
HICHUH Pa3HOOOpa3HbIX 3a/1a4, B
Konmponshas paboma Ne6 1 HaCTHOCTH IIPH PEIICHUN TEKCTOBBIX | 3 g
3a71a4 C MIOMOILBI YPABHEHUM.
KBagpar cymmbl 1 kBagpatT pa3- | 5 Jloka3pIBaTh CIIpaBeUTMBOCTH (POPMYIT 5
S HOCTH. COKpAIIEHHOTO YMHOKEHHUSI, IPUMEHSTh
g UX B IPeoOpa30BaHUIX HEIBIX BhIpaxKe-
5 = HUI B MHOTOYICHBI, a TAKXKE IS Pasio-
5 S Pa3HoCTh KBaJpaTOB. 6 JKEHHUSI MHOTOYJICHOB HA MHOXKHTEIIH. S
§- ? CymMa 1 pa3HOCTh KyOOB. Hcnons3oBath paznnqluime mpeoOpaszoBa-
8 a HUA IICJ'H)I)f BBIPpAXXCHUU IIPU PCHICHUN
= ypaBHEHHH, JOKa3aTEIbCTBE TOK/IECTB, B
5 & Koumponvnas paboma Ne7 1 3a/1a4ax Ha JIEIUMOCTb, B BBIYMCIICHHN 3,8
= E 3HAYEHUH HEKOTOPBIX BBIPAXKEHUH C I10-
g 2 MOIIBIO KAIBKYIISTOPA.
e: S Hpeo?paBOBaHHe LEJIBbIX BbIpa- 6 3,5
> = KCHUIA.
§ >
c Konumponvuas paboma Ne§ 1 3,8
JluHeliHbIe ypaBHEHHS C IBY- | g Onpenensithb, ABASETCS JIU apa YUCET 1,7
M3l IEPEMEHHBIMUA U UX CH- pELIEHUEM TaHHOTO YPaBHEHUS C
CTEMBI. JIBYMsI iepeMeHHbIMU. HaxoauTs my-
TEM nepebopa Lenble pereHus Ju-
- HEWHOI'O YpPaBHEHUS C ABYMs Mepe-
Pemenne CHCTEM JIMHEHHBIX 10 MeHHBIMH. CTPOUTH TpadHK ypaBHe- 7
YPaBHCHHH. Hus ax + by =c¢ rae a# 0 mm b #
Konmponvnas paboma Ne9 1 0 . Pemars rpaduueckum criocobom | 3,8




OIICHKHU IMOI'p€IIHOCTHU TOYHOCTHU

2 HToroswlii TecT. 1 3,8
_
Z m
2 S
e «
= 7
s L
=
8 kiacce
PannonaneHbIe TpoOH 1 UX ®dopmMyIUPOBaTH OCHOBHOE CBOHCTBO
5 3,4
o H
= CBOICTBA. paIoHaIbHON APOOU U TIPUMEHSTH
3 = €ro Juisi mpeoOpa3oBaHus ApoOei.
= CymMa ¥ pa3HOCTb JIpOOeCi 6 B AT HIPEOOP Ap 5
BITIOJTHATH CIIO’KEHUE, BEIYUTAHHE,
o
S YMHOXCHHE U JCJICHUE PalliOHAIb-
< Konmponvnas paboma Nel 1 HBIX JIpoO€H, a TaKKe BO3BE/ICHHE 3,8
- % [IpousBeneHne U 4acTHOE 10 JpoOH B CTEICHb. BBIMOIHATH pa3-
]
@ N npobeii. JMYHBIE TPEOOPa30BAHMSI PAIHO-
P) )
E = HAJIBHBIX BBIPAKEHUH, IOKA3BIBAThH
3 TOKJIECTBA. 3HATh CBOMCTBA (PYHKIMH
= ) k .
: Koumponvnas paboma No2 1 y=1.rxe K#0, 1 yMeTh CTPOUTH &8 3,8
=
= rpaduk. Mcrmonbp30BaTh KOMIBIOTEP
=
g JUTSL KCCIICTOBAHUS TIOJIOXKEHUS Tpa-
(rKa B KOOPIMHATHON TUIOCKOCTH B
3aBHCUMOCTH OT K.
JleMcTBUTEIBHBIC YUCTIA. 2 HpuBoaUTh MPUMEpPBI PALHOHAIbHBIX 15
Y UpparMoHaIBHBIX uncen. HaxomuTs |
— 3HAYCHUS apu(PMETHISCKUX KBaApaT-
2 - HBIX KOPHEU, UCTIONIB3YsI TIPU HEO0XO-
S ApudmeTraecKuil KBaapar- 5 JMMOCTH KalnbKyaaTop. JlokaseBaTs | 9
5 HBII KOPCHb TEOPEMBI O KOPHE M3 IPOU3BEICHUS U
=2 2 —
X CBolicTBa apu(pPMETUUECKOTO 3 Jpo0H, TOKAECTBO Va’ = [a|, mpume- 38
~ KBaJIPATHOTO KOPHSI HATH UX B MIPE0OPa30BAHUAX BBIpa- ,
— xeHuil. OcBOO0XKAATHCS OT UPPALIHO-
= HaJTbHOCTHU B 3HAMEHATEIISAX Ipo0eit
S a p
g S Konumponvnas paboma Ne3 suna a/vh a/(y'b £ /c  Beocuts 3,8
=3 o v MHOKHUTEJb 32 3HAK KOPHS U BHOCHUTD
~ 5 pHUMEHEHHE CBOHCTB apH(- MHOYHTEJNb M0J] 3HaK KopHs. Mc- 5,8
= METHUYECKOT'O KBaIPaTHOTO MOJIb30BaTh KBaIpaTHbIE KOPHU IS
= BBIPAKCHHSI IEPEMEHHBIX M3 T€OMET-
& KOpHL. puuecKux U GU3n4ecKux Gopmyi.
P Crpouts rpaduk GyHKIUU y=+x U
= WUTIOCTPUPOBATH Ha rpaduke eé
Koumponvnas paboma Ne4 1 CBOICTBA. 3,8
KBaznpaTHoe ypaBHeHue u ero | 1 Pemiath kBaaparHbie ypaBaenus. Haxo- | 1,5
KOpHHU. JIUTH TI0OT00POM KOPHH KBaAPaTHOTO
YpaBHCHUA, UCTIOJIB3YA TCOPEMY Buera.
HccnenoBars KBajipaTHble ypaBHEHUS 11O
. E Koumponvnas paboma Ne5 TUCKpUMHHAHTY 1 Ko3ddurmentam. Pe- | 3,8
= £
- g ’g I[p06HLIe paHI/IOHaHBHBIC 9 maThb I[pO6HI>Ie PpallMOHAJILHBIC YpaBHEC- 1 2 5
g g : ypaBHeHI/DI. HUHsA, CBOAA pe]_HEbHI/Ie TaKUX YPABHCHUU K
g & N PEIICHUIO JIMHCUHBIX U KBaJIPATHBIX
= o YpaBHEHUH C MOCIEAYIOLUM UCKITI0Ye-
2 HHUEM MIOCTOPOHHUX KOpHEel. Pemats
= Koumponvuas paboma No6 1 P P 3,8
g TEKCTOBBIC 3aa4u, UCIIOJIbB3YA B Kadc-
E CTBE aNre0panyecKor MOJIENH KBaIpaT-
g HBIC U I[pO6HLIC PallMOHAJILHBIC YpaBHEC-
= HUA.
HucnoBble HEPaBCHCTBA M X | g ®opMyaHpoBaTh U A0Ka3bIBATh CBOU- | 3
1 1 1
§ E £ 1 cBoifcTa. CTBA YMCJIOBBIX HEPaBEHCTR. M cImob-
5 a 30BaTh anmapar HEPaBEHCTB IS
- e




Koumponvnas paboma No7

HepasencrBa ¢ oqHOM niepe-
MEHHOM M UX CHUCTEMEL.

10

Koumponvnas paboma No8

MPUOTMKCHHUS.

Haxomuth mepeceuenue u o0beIuHe-
HUE MHOKECTB, B YaCTHOCTHU YHCIIO-
BBIX TIPOMEXKYTKOB.

Pemate nuHelinble HepaBeHCTBaA. Pe-
IaTh CUCTEMBI JINHEUHBIX HEpa-
BEHCTB, B TOM YHCJIE TaKUX, KOTOPbIE
3amucaHbl B BUJE IBOMHBIX HEpa-
BEHCTB.

3,8

I'maBa V.CreneHb ¢ 1eJbIM MOKA3aTeIEeM.

jeMeHThI cTaTUCTHKH.(11 yacoB).

Cremnens ¢ 1eIbIM II0Ka3aTe-
JIEM U €€ CBOICTBA.

Konmponvnas paboma No9

JIEMEHTHI CTATUCTUKH.

3HaTh ONpEJEIICHUE U CBOWCTBA CTe-
IIEHHU C LebIM nokasarenem. [Ipume-
HSITh CBOMCTBA CTEMEHHU C LEJIBIM 110~
Ka3aresieM MpH BBIMOIHEHUU BbIUYKC-
JICHUH U TpeoOpa30BaHUU BhIpaxke-
Huil. VMcrionp30BaTh 3a11MCh YKCEIl B
CTaH/IaPTHOM BUJIE JIJIsl BBIPAXKEHUS U
COIIOCTaBJIEHUS DPa3MEPOB OOBEKTOB,
JUIUTEIHLHOCTH MPOIIECCOB B OKPYKa-
IOLLEM MUpE.

[IpuBOUTH IPUMEPHI PETIPE3CHTA-
TUBHOW U HEPEIIPE3ECHTATUBHOM BbI-
O0opku. M3Bnekars HHPpOpMAITHIO U3
Ta0JIMI YaCTOT U OPraHU30BBIBATH
uHdopMaIuio B BUAC TaOIUI] 4acTOT,
CTPOUTH UHTEPBAIBHBIN PS/I.
Hcnonb30Bath HArMsqHOE IPEICTaB-
JIEHHE CTaTUCTUUYECKON MHpOpMaLiU
B BUJIE CTOJIOYATHIX U KPYTOBBIX JIHa-
TpaMM, MMOJUTOHOB, TUCTOTPAMM.

3,8

2,6,7

IHoBTO-

peHue

8 yacos.

HUmoeoswlil 3auem

11213141516)71
8

9 kJacc

I'naBal. KBagpatuunas ¢pynknus. (22 yaca)

DyYHKIMU U UX CBOMCTBA.

KBanpaTHslii TpéxuiieH.

Koumponvnas paboma Nel

KBanparnunas ¢pynkuus u eé
rpadux.

Crenennast GyHKIHS.
Kopens n-it crenenu

Bbruucnare 3HaueHus ¢QyHKUMHU, 3a-
JAaHHOM (POPMYJIOHN, a TaKXKe ABYMs U
TpeMs  gopmyinamu.  OnuchIBaTh
CBOWCTBAa (PYHKIMHM HA OCHOBE WHX
rpadudeckoro rmnpejactapieHus. WH-
TEPIPETUPOBATh TPAPUKH peaTbHBIX
3aBucuMocte. IlokaseiBaTh cxema-
THYECKH TIOJIO)KEHHUE Ha KOOpIHMHAT-
HOM TIUIOCKOCTU TpauKoB (DYyHKIHI
y=axi y=ax’n, y=a (x -m)2
Crpoutsb rpaduk GyHKIMU y = ax’ +
BX + ¢, yMeTh yKa3bIBaTh KOOpJIUHA-
Thl BEpIIMHBI Mapaboibl, €€ och
CIMMETPHH, HAlpaBJICHUE BETBEH
napabonsl. Mcnonb30BaTh KOMIIBIO-
Tep JUIS WCCICIOBAHUS ITOJIOKEHUS
rpa¢puka B KOOPAMHATHOHM IJIOCKO-
CTH.

N3obpaxaTh cxemaTnuecku rpadux
byskIIHM y = X" ¢ YETHBIM U HEUET-

2,4,7

3,8

2,4,7

5,8




Koumponvnas paboma No2

HBIM N. IToHUMAaTh CMBICT 3ammuceit
suga YVa? Vaur. II., TIe A — HEKO-
Topoe yucio. Mimets npencrasieHue
0 HaXOKJICHUHU KOPHEU N- 0¥l CTENEHU
C TIOMOIIBIO KAIBKYJISITOpPA.

3,8

T'nasa ll.

YpaBHeHNsI M HEPABEHCTBA € OJHOM

nepeMeHHoi.(144acoB)

VYpaBHEHHsI C OJHOM Iiepe-
MEHHOH

HepaBenctBa ¢ oaHOil mepe-
MEHHOM

Konmponvnas paboma Ne3

Pemwate ypaBHEHMS TpeTbed U YeT-
BEPTON CTENEHU C IOMOILBIO Pa3iio-
JKEHUs Ha MHOXKHUTEIU M BBEICHUE
BCIIOMOTaTENIbHBIX IIEPEMEHHBIX, B
YaCTHOCTH pelath OHKBaJpaTHbIC
ypaBHeHUs. Pemats 1poOHbIe panuo-
HaJIbHBIE YPaBHEHUS, CBOJS HMX K Lie-
JBIM YPaBHEHUSM C IIOCIEIYIOLIEH
IIpOBEPKON KOpHeW. Pemars Hepa-
BEHCTBA BTOPOM CTEIIEHU, UCIIONIB3Ys
rpaduueckue npeacrasinenusa. Hc-
II0JIb30BAaTh METOJ HMHTEPBAIOB IJIA
peLIeHUsT HECIOKHBIX PallMOHAIbHBIX
HEPABEHCTB.

3,5

3,5

3,8

Taasa lll.

YpaBHeHNSI M HEPABEHCTBA C IBYMS MepeMeHHbI-

VYpaBHeHus ¢ AByMs Iiepe-
MEHHBIMH U UX CUCTEMBI

10

HepasenctBa ¢ AByms nepe-
MEHHBIMU U UX CUCTEMBI

MHu. (17 yacos).

Koumponvnas paboma No4

Ctpouts rpaduku ypaBHEHUH C JIBY-
Msi TIEPEeMEHHBIMH B TMPOCTEHUIINX
cilydasix, Korga rpaduKoM SIBISETCS
npsmas, napaboma,  rumepOoa,
OKpYKXHOCTb. Mcnonb3oBare uX it
rpaUyecKoro  pemieHusi  CUCTEM
yYpaBHEHUH C IBYMS TIEPEMCHHBIMH.

Pemats ciocoOoM MoACTaHOBKU CH-
CTEMBI JIByX YPaBHEHHH C IByMS Tie-
PEMEHHBIMH, B KOTOPBIX OJHO YpaB-
HEHUE NIEPBOM CTENEHH, a IPYroe —
BTOpOI1 cTeneHu. PemaTtes TeKCTOBBIE
3a/1a4M, UCIOJIb3YS B KAUECTBE ajire-
OpanuecKkoil MoJIeNIi CHCTEMY ypaB-
HEHHU BTOPOU CTENEHU C IBYMS ITe-
PEMEHHBIMU; PEIIATh COCTABICHHYIO
CUCTEMY, HHTEPIIPETUPOBATDH PE3YJIIb-
Tar.

3,4

3,5,7

3,8

I'nasa IV. Apudmernyeckasi u reomeTpuie-

CKasl Mporpeccuu.

(15 yacoB).

Apudmernueckast mporpeccus

Koumponvnas paboma Ne5

['eomeTpuueckast mporpeccus

[IpumenHsTh WHAEKCHBIE 00O3HAYEHUS
JUIS 4JIEHOB TocienoBarenbHocTel. [Ipu-
BOAWTH TPUMEpPHI 3aJaHUs MOCIEeI0Ba-
TeJILHOCTEH (HOPMYIIOH M-TO YJieHa U pe-
KyppeHTHOH  ¢opmynoil.  BreiBoauth
(dhopMyJibl I-TO0 4iieHA apUPMETHUCCKOM
MIPOTPECCUH ¥ TEOMETPUIECKOH Mporpec-
CHH, CyMMBI NEPBBIX 1T WIEHOB apuQme-
TUYECKOW M TEOMETPUUYECKOM Mporpec-
CHUil, pemaTs 33Ja4d C WCIOJIb30BaHHEM
atux (opmyn. JlokaszpBaTh XapakTepu-
CTHYECKOE CBOHCTBO apU(PMETHUECKOU U
FeOMETPUYECKOH IIPOrPECCUi.
IIpuBOAUTHE MPUMEPHI TUHEHHOTO POCTA
YJIEHOB HEKOTOPBIX apU(PMETHIECCKUX
MIPOrpeccUil U SKCIIOHEHIIUAIIBHOTO PO-
CTa WICHOB HEKOTOPBIX T€OMETPUUECKUX
nporpeccuil. Pemars 3agaun Ha ciox-
HBIE MTPOLIEHTHI, HCIIOJIB3YS TPU He-

6,8

3,8

6,8




Koumponvnas paboma No6

00X0JTUMOCTH KaIIbKYJISITOP.

3,8

I'naBa V.
JJjieMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH.

(13 yacoB)

DneMeHTbl KOMOMHATOPUKH.

HauanpHbie CBCIACHUS U3 TCO-
pyuur BEPOATHOCTEU.

Konmponvnas paboma Ne7

BrimonHuTh MIepedop BceX BO3MOXK-
HBIX BapUaHTOB JJs mepecuéra 00b-
€KTOB W KomOwHaruii. I[IpumMeHATH
MPaBWIO KOMOWHATOPHOTO YMHOXe-
HUSL.

Pacnio3naBath 3aJja4u Ha BBIYKCIICHHE
Yyucia TIEPECTAaHOBOK, DPa3MEIICHUH,
COUYETAaHWH W TPHUMEHATH COOTBET-
CTByIOIIHE (DOPMYJIBI.

BbiuucisaTe 4acToTy ciy4aitHOro co-
ObITUsI. O1ICHUBATh BEPOSITHOCTH CIIy-
YaifHOTO COOBITHS C TOMOIIBIO YaCTO-
ThI, YCTAHOBJICHHOU OIBITHBIM ITYTEM.
Haxonuts BEpOATHOCTH CIIy4alHOTO
COOBITHS Ha OCHOBE KJIaCCHYECKOTO
omnpezeneHus BepostHocTu. [IpuBo-
JUTh IPUMEPBI JOCTOBEPHBIX U HE-
BO3MOJKHBIX COOBITHIA.

3,5,7

1,3,6

3,8

21

qyac

[ToBTOpEHME

21

1,2,3,45,7,8

COI''TACOBAHO
ITpoTokon 3acenanuss METOANYECKOTO

O6T>C,I[I/IHCHI/I$I y‘lHTeJ’Ieﬁ CCTCCTBCHHO-

MaTEMAaTHYECKOTO IIAKJIIA
MBOY COI Ne9 umenu I1. U. Ilet-
penko ot __ 26.08 2021 r. Nel

noanuck pykopoaurenss MO

A. M. KopHueHko

COI'NTACOBAHO
3aMeCTUTEINb Jupekropa no Y BP

MBOY COIII Ne 9 nmennu I1. U. Ilerpenko

I'. A. Cusonen
«_30__ »asrycra 2021r.




