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OBHIEOBPA3OBATEJ/IBHAS IIPOI'PAMMA

IO MATEMATHKE 5—9 KJIACCbI

CrtpykTypa nporpammbl

[Tporpamma OocHOBHOTO 00IIero 0Opa3oBaHUS MO MAaTEMAaTHKE COJCPKHUT CICAYIOIIUE pPa3feiibl:

- MOSICHUTENIbHYIO 3aIlUCKY, B KOTOPOH OMNpEAeNsIoTCA LeMu OO0y4eHHs] MaTeMaTHKE B OCHOBHOM
LIKOJIE, PACKpBIBAIOTCS OCOOEHHOCTH COJEP)KAHMS MATEMATHUYECKOro OOpa30BaHMSA Ha ITOW CTYIIEHH,
OIMCHIBAETCSI MECTO IPEIMETOB MaTeMaTH4yecKoro Iukia B basucHoM yueOHOM (0Opa3oBaTenbHOM)
IUIaHE;

- cojepKaHME Kypca, BKJIIOYAIOIIee MepeueHb OCHOBHOTO M3Y4aeMOI'o MaTepHala, pacipeiesieH-
HOTO [0 COJIEP>KaTeIbHBIM pa3jieiaM ¢ YKa3aHMEeM IPUMEPHOro YKCila YacOB Ha M3YYEHUE COOTBETCTBY-
IOIIETO MaTepuaa;

- TEMaTHYECKOE IJIAHUPOBAHUE C OMMCAHMEM BUJOB Y4€OHOU JESITeNbHOCTH ydyammxcs 5—9 kiac-
COB M YyKa3aHMEM MPHUMEpPHOT0 UYHCJIa 4YacOB Ha U3YYEHHE COOTBETCTBYIOIIETO MaTepHuala;

- PEKOMEH Il H 110 OCHALIICHUIO YU4eOHOTO MPOIecca;

- IJITAHUPYEMbIE PEe3yJIbTaThI.

- KpUTEpUH OLICHUBAHUA

IHosicHuTEeNLHAA 3ANINCKA
[Iporpamma cocTtaBiaeHa Ha OCHOBE

1. ®enepanbHoro I'ocynapcTBeHHOTo 00pa30BaTENLHOrO CTaHAAPTa OCHOBHOTO 0O0IIEero oopa3zoBa-
HUS, YTBEPXKAEHHOro MpukazoM MunucTepcTBa oOpa3oBaHus U Hayku PO ot 17.12. 2010r.
Nel897;

2. Yuebnoro tmrana MAQOY «Cpenuss mkona Ned5y IlerpomanoBck-Kamuarckoro ropoackoro
OKpYTa;

3. Ilpumepnoii mporpammsl 1o marematuke 5-9 kimaccel paspadboranHoit A.A.KysHeunosiM, M.B.
ProkakoBeiM, A.M.KoHI1aKOBBIM.

Matematuueckoe 0OpazoBaHue sBIsieTCS 003aTENbHON U HEOThEMJIEMON YacThi0 001Iero oOpa3oBaHUs
Ha BCEX CTYMEHsX MKoibl. O0yuyeHne MaTeMaTHKE B OCHOBHOM IIKOJIE HAMIPABJICHO HA JOCTHKEHHUE Clie-
OYIOIUX Yeneu.

| B nanpagnenuu nuunocmmozo pazeumus:

* (opMupoOBaHHE MPEACTABICHUA O MaTeMaTHKe, KaKk 9acTU OOIIeUeTIOBEYECKON KYyIbTyphl, O 3Ha-
YUMOCTH MaT€MAaTHUKH B PA3BUTHU [TUBUJIM3AIIUU U COBPEMEHHOTO O0IIeCTBA;

* pa3BHUTHE JIOTMUYECKOTO M KPUTHUECKOTO MBIIUICHHS, KYyJbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;

* (GOopMUPOBAHNE MHTEJUIEKTYAIbHONW YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJI0TIECHUIO
MBICITUTENIBHBIX CTEPEOTHIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

* BOCMHTaHUE KaueCTB JIMUYHOCTH, 00ECTIEUMBAIOUINX COI[MAIbHYI0 MOOMIBHOCTb, CIIOCOOHOCTD MpH-
HUMATh CAMOCTOSITEJIbHBIE PEIICHUS;

* (opmMupoBaHHE KAueCTB MBINUICHHUS, HEOOXOAUMBIX ISl aJanTalii B COBPEMEHHOM HH(OpMa-
LIMOHHOM OOILIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHY€CKOMY TBOPUYECTBY M MATEMAaTUYECKUX CITIOCOOHOCTEH;

Il B memanpeomemnom nanpagnenuu:



* pa3BUTHE MPEJCTABICHUH O MaTeMaTWKe Kak (opMe ONMUCAaHHs U METOJE IMO3HAHWS JCUCTBU-
TEJIBHOCTH, CO3JaHNE YCIOBUH U1 MpuoOpeTeHus IepBOHAYAIbHOIO OIbITa MATEMaTUYECKOI0 MOJIEIH-
poBaHus;

* (QopmupoBaHue OOIIMX CIIOCOOOB HHTEIUIEKTYaJbHOW NESATENBbHOCTH, XapaKTEepHbIX Il Mare-
MaTHKH U SIBJISIOLIMXCS OCHOBOM MO3HABATENBHOM KYJIbTYpBI, 3HAUMMOW JJISl pa3iIHYHBIX cep deaoBe-
YECKOH J1esTeNIbHOCTH;

11l B npeomemnom nanpaenenuu:

* OBJaJ€HHE MaTEeMaTUYECKUMHU 3HAHUAMU M YMEHHUAMHU, HEOOXOIUMBIMH Ul IIPOAOIIKEHHsT 00pa-
30BaHUs, U3YUYEHUSI CMEXHBIX TUCIUIUINH, IPUMEHEHUS B IIOBCEIHEBHOM KU3HH;

* co3aHue (pyHIaMeHTa JUIsl MaTeMaTH4YeCKOro pa3BUTHsL, (POPMHUPOBAHUS MEXAHU3MOB MBILUICHUS,
XapaKTEepPHBIX JIJIs1 MaTEMAaTUYECKOU JEATEIILHOCTH.

3aoauu:

® OBJIQJIETh CUCTEMOW MaTEMAaTUYECKUX 3HAHUHM U yMEHUI, HeOOXOAMMBIX Il IPUMEHEHHS B MPaK-

TUYECKOW JIEATENIbHOCTH, U3YYEHUU CMEKHBIX JUCLUILINH;

e CcrocoOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMHUPOBATH KauecTBa, HEOOXOAUMBIE YEIIOBe-
Ky Ul HOJHOLEHHOH »H3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMAaTUYECKOH Jes-
TEIbHOCTHU: SICHOCTH U TOYHOCTH MBICIM, UHTYULIUHU, JIOTUYECKOTO MBILIUIEHUS, POCTPAHCTBEH-
HBIX [IPEJICTABICHHUH, CIOCOOHOCTH K IIPEOJ0JIEHUIO TPYIHOCTEH;

e (QopmupoBaTh mpeicCTaBieHUss 00 HAEAX U METOJlaX MaTeMaTHUKU KaK YHHBEPCAJIbHOIO S3bIKa
HAyKH U TEXHUKH, CPEACTBAX MOJICIIMPOBAHUS SIBJICHUN U MPOLIECCOB;

® BOCIUTHIBATH KYJbTYPY JMYHOCTH, OTHOIIEHHE K MaTeMaTHKH KaK YacTH OOLIeueoBEYecKOM
KYJBTYpBl, UTparoliei 0coOyI0 poJib B OOILIECTBEHHOM Pa3BUTHH.

Conep:kanue MaTeMaTHYeCKOTr0 00pa30BaHUs

ConepxaHue MaTeMaTHYeCKOro oOpa3oBaHUs B OCHOBHOH IIKoje (OpMHpYeTCs Ha OCHOBE (yHJa-
MEHTAJIBHOTO sJipa MIKOJBHOTO MaTeMaTHuecKoro oopazoBanus. OHO B OCHOBHOM IIKOJI€ BKJIIOYAET clie-
NYIOIIUE pasfieNbl: apugmemura, areeopa, GyHKyuu, 86eposmuocms u cmamucmuxa, ceomempusi. Haps-
Iy C 3TUM B HErO BKJIIOYEHBI /1BA JIOMOJHUTENbHBIX pa3Jiena: J02UKa U MHOMCECMEd, MAmemMamuKa 6 uc-
mopuyeckom pazeumuy, 4YTO CBSI3aHO C peaju3anueill neneid OOIIEHHTEUIEKTyallbHOTO W 0Olie-
KyJIbTYPHOTO pa3BuTus y4amuxcs. ConepikaHnue KaXaoro U3 3THUX pas3fesioB pa3BOpaunBaETCs B COIEp-
KaTEeJIbHO-METO/IMYECKYI0 JIMHUIO, IPOHU3BIBAIOLIYI0 BCE OCHOBHBIE pa3/eibl COJIEp)KaHUA Ma-
TEMaTU4YeCKOro 00pa3oBaHMsl HA TaHHON CTYIEHU O0y4YeHHMS.

Conepkanne pazzena «ApugMeTuka CIyKuT 0a30i Ui JaTbHEHIIET0 W3y4YeHUs YJallluMUCS Ma-
TEMaTUKHU, CIOCOOCTBYET Pa3BUTHIO X JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHS TOJIB30BaATHCS
QITOPUTMaMHU, a TaKKe MPUOOPETEHNIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B MIOBCETHEBHOM JKU3HH.
Pa3BuTre NOHATHS O YKMClIe B OCHOBHOM LIKOJIE CBA3aHO C pallMOHAIbHBIMU U UPPALIMOHAILHBIMU YK CIa-
MU, (OpMHpPOBaAHNEM NEPBUYUHBIX NMPEACTABICHUHN O JEHCTBUTEILHOM YHCIe. 3aBepIICeHUE YHUCIOBOM JIU-
HUU (CUCTeMAaTU3alusI CBEICHUN O NEHCTBUTENbHBIX YMCIAaX, O KOMIUIEKCHBIX YHCTaX), TaK JKe Kak u 00-
Jiee CIIO’KHBIE BOTPOCHI apudmMeTrnku (anroputM EBkiuga, ocHOBHas TeopemMa apu(METHKH), OTHECEHO K
CTYNEeHHU OOIIEro CpeaHero (MOIHOTo) 00pa3oBaHusl.

Conepsxkanne pasjziena «AJredpa» HanmpasieHO HAa (OPMHUPOBAHKE Y YUAIIMXCS MaTEeMAaTHUYECKOTO arl-
napata JAJisi pelleHMs 3a7a4 U3 Pa3HbIX pa3JeloB MaTEeMaTUKH, CMEKHBIX MPEIMETOB, OKpYKalollen pe-
QIBHOCTH. SI3bIK anreOphl MOAYEPKUBAET 3HAUCHHE MAaTEMaTHUKU KakK SI3bIKa JJIl MOCTPOECHUS MaTeMaTH-
YeCKUX MOJIENe MPOIECCOB M SBIEHUI pealbHOro Mupa. B 3amaum u3ydeHus anreOpbl BXOIST TaKxkKe
pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHHSI, HEOOXOJUMOT0, B YaCTHOCTH, JJIsi YCBOEHUS Kypca HHpopMa-
TUKH, OBJIAJICHUS] HABBIKAMU JIETYKTHUBHBIX paccyxkaeHuid. [IpeobpazoBanne CUMBONIBHBIX (DOPM BHOCUT
crenu(puUeckuii BKJIaJ B pa3BUTHE BOOOPaKEHHUS YYalllUXCs, UX CIHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpYECTBY. B OCHOBHOI 1IKOJIE MaTepual rpynIupyeTcs BOKPYT pallMOHATBHBIX BBIPAXKEHUI, a BOIPO-
Chl, CBSI3aHHBIE C UPPALMOHAIBHBIMU BBIPAXKEHUSIMH, C TPUTOHOMETPUYECKUMHU (QYHKLIUIMU U Tpeodpa-
30BaHUSMHU, BXOST B COACPKAHKME Kypca MaTeMaTUKH Ha CTapIIeH CTYIeHH 00Y4EHHUS B IIKOJIE.



Copepxanue paszznena «@yHKIUM» HALEJICHO HA MOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUH O
(GYHKIMN KaK BaKHEHIIEH MaremMaTHYecKoM MOJENN Ul OMMCAaHUS M MCCIEIOBAHUS Pa3sHOOOpa3HBIX
nponeccoB. M3ydyeHue 3Toro Marepuana CIOCOOCTBYET Pa3BUTHIO Y y4alllUXCs YMEHHUS MCIIOJIb30BaTh
pas3IUYHbIC SI3bIKM MAaTEMATUKHU (CIIOBECHBINH, CUMBOJIMUYECKUH, rpaduueckuii), BHOCUT BKJIaJ B GOPMHUPO-
BAHME MIPEJCTABICHUIN O POJIA MATEMATUKHU B PA3BUTUM LIMBUIN3ALMU U KYJIbTYPBI.

Paznen «BepoAATHOCTH M CTATHCTHKAa» — 005A3aTENbHBI KOMIIOHEHT LIKOJBHOI'O OOpa3oBaHMs,
YCUJIMBAIOIIUI €ro MpUKIaJHOEe U MIPAKTUYECKOe 3HaUeHHe. DTOT Marepual HeoOX0IuM, IPexXe BCEro,
11 GOPMHUPOBAHHUS y ydaIIUXcsl PyHKIIMOHAIBHOM IPaMOTHOCTH - YMEHUI BOCIIPUHUMATh U KPUTUYECKU
aHAJTM3UPOBaTh MH(POPMAINIO, TPEACTABICHHYIO B PAa3IUYHBIX (hOopMax, MOHUMATh BEPOSTHOCTHBIN Xa-
paKTep MHOTHUX PEaJbHBIX 3aBUCUMOCTEH, IIPOBOJUTH IIPOCTEHIINE BEPOATHOCTHBIE pacdeThl. M3yueHue
OCHOB KOMOMHATOPUKH TO3BOJIUT yYaIIUMCSl pacCMaTpUBaTh CIlydau, OCYIIECTBISATH Nepedop U MOJACUET
41CJIa BADHAHTOB, B TOM YHCJIE B IPOCTEUINNX IPUKIAIHBIX 3aJa4ax.

IIpy M3ydeHUH CTATUCTUKU U BEPOATHOCTU PACLIMPSIOTCSA MPEICTABICHUS O COBPEMEHHOM KapTHHE
MHUpa ¥ METOJax €ro MUccieoBaHus, GopMupyercs NOHUMaHUE POJIM CTATUCTHKHM KaK MUCTOYHHKA COLM-
aJIbHO 3HAYMMOM MH(OPMAIINH, U 3aKJIJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBITIIICHHUS.

Lenb conepkanus pasaena «I'eomeTpus» — pa3BUTh y yYalIMXCsl IPOCTPAHCTBEHHOE BOOOpaKeHHE
U JIOTUYECKOE MBIIIICHHE MyTeM CHCTEMaTHYeCKOrO H3YYeHHUS CBOWCTB T€OMETpUYECKHX (Uryp Ha
IUIOCKOCTH U B NPOCTPAHCTBE U NPHUMEHEHUS 3TUX CBOMCTB IPU PELICHUH 3a/1ad BBIYMCIUTEIBHOIO U
KOHCTPYKTUBHOTO Xapakrepa. CylecTBeHHas! pojib IPU 3TOM OTBOAMUTCS Pa3BUTHIO F€OMETPUUYECKON MH-
Tynuuyd. CoderaHue HarJIIJHOCTH CO CTPOTOCTBIO SBJIAETCS HEOTHEMIIEMOM 4acTbI0 IE€OMETPUUYECKHX
3HaHuil. Marepuan, otHocsumiics K O1okam «KoopauHaTel» U «BeKTOpbl», B 3HAYMTEIBHON CTETICHU
HeceT B cebe MeXIpeAMETHbIE 3HaHMS, KOTOpble HaXOIAT NMPUMEHEHHUE, KaK B Pa3JIUYHbIX MaTeMaTh-
YECKUX JUCLUIUIMHAX, TaK U B CMEKHBIX IIPEIMETax.

Ocob6eHHOCTBIO pa3ziena «JIormka m MHOKecTBa» SBISETCS TO, YTO NPEJCTABICHHbIN B HEM MaTe-
pHai NpEeuMyIIECTBEHHO U3Y4YaeTCsl U UCIIONIb3YETCSA B XO/€ PACCMOTPEHHUs PA3JIMYHBIX BOIIPOCOB Kypca.
CooTBeTcTBYIOIIMN MaTepuai HalelleH Ha MaTeMaTHu4ecKoe pa3BUTHE ydyaliuxcs, (OpMUPOBAHUE Y HUX
YMEHUS TOYHO, CXKAaTO U SICHO U3JIaraTh MBICIU B YCTHOW U MMCbMEHHOM peyH.

Paznen «MaTeMaTHKa B HCTOPHYECKOM Pa3BUTHW» MPEIHA3HAYEH s OPMUPOBAHUS Mpe/ICTaBIIe-
HUN 0 MareMaTHKe KaK YacTH YeJIOBEYECKOW KYJIbTYpbI, AJis OOIIETr0 pa3BUTHUS IIKOJIBHUKOB, AJIS CO3/a-
HUS KYJIbTYpHO-UCTOPUYECKOM cpelibl 00yueHus. Ha Hero He BbIJIENsAETCS ClIEUATbHBIX YPOKOB, YCBOE-
HHUE €ro He KOHTPOJIMPYETCsl, HO COAEP KAHUE ITOrO pa3jiesia OPraHMYHO IMPUCYTCTBYET B yUEOHOM IIPO-
1[ecce Kak CBOEro poja I'yMaHUTapHBIA (OH MPH pacCMOTPEHUH MPOOIEMAaTUKH OCHOBHOTO COAEP)KaHUS
MaTeMaTHYeCcKoro o0pa3oBaHUsl.

IleHHOCTHBIE OPHEHTHPBI COEPKAHUA Y4eOHOI0 NpeaMeTa

Matemarnueckoe 0Opa3oBaHUE UTPAET BaXKHYIO POJIb, KaK B MPAKTUYECKON, TaK U B TyXOBHOM >KU3HU
obmecTBa. [IpakTudeckas cTOpoOHa MaTEMAaTU4ECKOro oOpa30BaHUs CBA3aHA ¢ (POPMUPOBAHUEM CIIOCO-
00B JIEATETHLHOCTH, TYXOBHAS — C MHTEIJIEKTYaJIbHBIM Pa3BUTHEM YeIOBEKa, (OpPMUPOBAHUEM XapaKTe-
pa u o01Iel KyJIbTyphI.

[IpakTHyeckass MOJE3HOCTh MaTeMaTHKH OOYCJIOBJEHAa TE€M, 4YTO €€ MPeIMETOM SBISIOTCS (yHIa-
MEHTAJIbHBIE CTPYKTYpPbl PEAIbHOTO MHpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHbIE OTHOIICHHS
— OT MPOCTEHIINX, YCBAUBAEMbIX B HEMIOCPEACTBEHHOM OIBITE, JI0 JOCTATOYHO CI0KHBIX, HEOOXOIUMBIX
JUIS pa3BUTHS HAYYHBIX U TEXHOJOTHYECKUX Hael. be3 KOHKpeTHhIX MaTeMaTHueCKUX 3HAHUM 3aTpyHe-
HO NTOHMMAHHE MPUHIUIIOB YCTPONWCTBA U UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEP-
IpeTanus pa3Hoo0pa3HON COLMATBbHON, YKOHOMUYECKOH, MoMuTHYecKo nudopmanmu, ManospdekTuBHa
IIOBCEIHEBHAA [TPaKTUUECKasl 1eATENbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU IPUXOIUTCS BBITIOIHATH
JIOCTaTOYHO CJIO’KHBIE pacyeThl, HAXOJUTh B CIIPAaBOUYHUKAX HYKHbIE (POPMYJIbI U IPUMEHSATH UX, BIAJETh
NPAKTUYECKUMU MPUEMaMH T€OMETPUYECKUX H3MEpPEHUH M MOCTPOeHH, YuTaTh MH(OpMAIuio, mpej-
CTaBJICHHYIO B BUJY Ta0JHII, IUarpaMM, rpadukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep cay4dailHbIX cO-
OBITHIA, COCTABIIATH HECIOKHBIE AITOPUTMBI U JP.

be3 6a30BOif MaTeMaTHYECKOW MOJITOTOBKH HEBO3MOXHO CTaTh 0OpPa30BaHHBIM COBPEMEHHBIM YellO-
BEKOM. B 1iKkosie MaTeMaTHKa CIyKUT OMOPHBIM MPEAMETOM JUIsl U3YUYEHUsI CMEKHBIX TUCLHUILINH. B mo-
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CJie HIKOJIbHOW KM3HHU PEaNbHOM HEOOXOIMMOCTBIO B HAIIM JIHU SIBJISIETCS HENPEpHIBHOE 00pa3oBaHME,
91O TpEeOyeT MOJHOIICHHOW 0a30BOM 00IIe00pa30BaTEIBLHON MOJATOTOBKH, B TOM YHCJIE W MaTeMaTH-
yeckoil. M HakoHel, Bce OouiblIe CIeaabHOCTEH, I/1e HE00X0AUM BBICOKMH YPOBEHb 00pa30BaHMs, CBS-
3aHO C HEMOCPEICTBEHHBIM IPUMEHEHNEM MAaTeMaTUKH (IKOHOMUKA, Ou3Hec, GuHAHCHI, (PU3MKa, XUMUs,
TeXHUKa, HHPOPMATUKa, ONONIOTHS, TICUXONOTUs U Jp.). Takum 00pa3oM, pacmupsieTcsi Kpyr MIKOJIbHU-
KOB, JJI1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM MPEIMETOM.

Jlnist )KM3HU B COBPEMEHHOM OOILECTBE BAXKHBIM SIBJSIETCS (DOPMHUPOBAHME MATEMATUYECKOTO CTHIIS
MBIIJICHHS], MTPOSIBIIAIONIETOCS B OMNPEEICHHbIX YMCTBEHHBIX HaBBbIKaX. B mporecce mMaTeMaTuyecKoi
JESTEIbHOCTH B apCeHaJl IPUEMOB M METO/IOB YEJIOBEUECKOI'O MBILIEHHUS €CTECTBEHHBIM 00pa30M BKIIIO-
YaroTCsl MHIYKIUS U JeAyKIUs, 00001eHne U KOHKPeTH3allks, aHallu3 U CUHTE3, Kilaccu(uKaluus u cu-
creMaTH3alys, abcrparupoBanue 1 ananorus. OOBEKTH MaTEMaTHYECKUX YMO3AKIIOUEHUH U ITpaBHUiIa UX
KOHCTPYHPOBAHUSI BCKPBIBAIOT MEXAHU3M JIOTHUECKHUX MOCTPOEHUI, BbIpabaThIBalOT yMEHUs (popMyu-
poBaTh, 00OCHOBBIBATh U JOKA3bIBAaTh CYXJICHUS, TEM CAMbIM Pa3BHBAIOT JIOTHYECKOE MBIILICHHE. Bemy-
1asi pojib MPUHAMIEHKHUT MaTeMaTHKE B (DOPMUPOBAHUM AITOPUTMUYECKOTO MBILIUICHUS U BOCIUTAHHUH
YMEHUI AelCcTBOBaTh MO 33JaHHOMY aJITOPUTMY U KOHCTPYMpPOBATh HOBbIE. B Xoze pemienus 3anay —
OCHOBHOW y4eOHOUM NesATeNIbHOCTH Ha ypOoKaxX MAaTeMaTUKH — Pa3BUBAIOTCS TBOpYECKas W MPUKIIaIHAs
CTOPOHBI MBIIIJICHUS.

OOyueHrne MaTeMaTHUKE [aeT BO3MOXKHOCTH Pa3BUBATh y YyYalIUXCS TOYHYIO, DKOHOMHYIO U HH-
dbopmMaTuBHYIO peuyb, yMEHHE OTOMpaTh HambOoJiee MOIXOISIINE S3BIKOBBIE (B YacCTHOCTH, CHUM-
BOJIMYECKHUE, TpapUUecKue) CpeacTBa.

Maremarnueckoe 0oOpa3oBaHWE BHOCHT CBOHM BKJIaa B (hOpMHpOBaHUE OOINEH KYJIBTYPHI YElIOBEKa.
Heo0xouMbIM KOMIIOHEHTOM OOIIEeH KYyJIbTYphl B COBPEMEHHOM TOJKOBAaHUM SIBIsSIETCA 00l1ee 3HAKOM-
CTBO C METOJIaMU MO3HAHUS JAEUCTBUTEIBHOCTH, NIPEACTABIECHUE O MIPEIMETE U METOJE MaTEMaTHKHU, €T0
OTJIUYUS OT METOJIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHHSI MAaTeMAaTUKH
JUI PEILIeHUs] HAyYHBIX U MPUKJIAJHbIX 3a]1a4.

M3yueHne MaTeMaTUKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TOHUMAHHUIO KPACOTHI
U U3ALIECTBA MAaTEMaTHYECKUX PaCCYKJIEHUH, BOCIPHUATHIO T€OMETPUYECKUX (OPM, YCBOECHMIO HJEU
CUMMETPUH.

Hctopust pa3BuTHS MaTeMaTHMUECKOTO 3HAHUSA [AeT BO3MOXKHOCTh IIONOJIHUTH 3arac HCTOPUKO-
HAyYHBIX 3HAHHUH MIKOJBHUKOB, CHOPMUPOBATH y HUX MPEACTABICHUS O MaTEMAaTHKE KaK 4acTH oOIieue-
JIOBEUECKOHN KyJIbTYphl. 3HAKOMCTBO C OCHOBHBIMHM MCTOPUYECKMMH BEXaMU BO3SHHUKHOBEHHS U PA3BUTHS
MaTEMaTHYECKON HAYKH, C UCTOPUEN BEIMKUX OTKPBITUN, IMEHAMU JIIOJIEH, TBOPUBIINX HAYKY, TOJIKHO
BOWTHU B UHTEJUICKTYAJIbHBIN Oarax KakJIoro KyJabTypHOTO YeJIOBEKa.

Mecto yueOHOro npeamera B basucHom yueoOHoM
(oOpa3oBaTe/ibHOM) IJIAHE

basucHblil yueOHBIN (00pa30BaTeNbHBIN) IUIAaH Ha U3yYEHUE MaTEMAaTUKU B OCHOBHOMH IIKOJIE OTBOJAUT
5 y4eOHBIX 4acoB B HEZEIIO B TEUCHNE KaXKI0T0 rojia ooydeHus, Bcero 850 ypoxos.

Cornacno bazuchHoro yueb6Horo (o0pa3oBaTeNnpHOr0) MjiaHa B 5—~6 kjlaccax u3ydaercs npeamer «Ma-
TeMaThka» (MHTETPUPOBAHHBIA MpeameT), B 7—9 kiaccax - «MaremaTtuka» (BKIIOYAIOMINN pa3aesibl
«Anrebpa» u «l'eomeTpus»)

[Tpenmer «MaremaTuka» B 5S—6 Kjlaccax BKIIOYaeT apupMeTHUECKUil MaTepua, 3J1eMEHThI alireOpsl U
TEOMETPHH, a TAK)KE AIEMEHTHI BEPOSITHOCTHO-CTaTUCTUYECKOM JINHUU.

[Tpenmer «Marematuka» B 7 — 9 Kki1accax BKJIIOYAeT B c€0sl HEKOTOPBIE BOMPOCH apu(METHKHU, pa3BH-
BAIOIIME YMCIIOBYIO JIMHUIO 5—06 KJIaccoB, alireOpandeckuii MaTepua, 3JeMeHTapHble (PYHKIUH, JIEMEH-
Thl BEPOATHOCTHO-CTATUCTUYECKON JIMHUH, a TaK)K€ FeOMETPUUECKUN MaTepual, TPaAULIMOHHO HU3y4aroT-
Csl, €BKJIM/I0Ba TEOMETPUSs, 3JIEMEHThI BEKTOPHOH alreOpbl, FeOMeTpHUecKre MpeoOpa3oBaHusl.

Paznen «Anre6pay» BKIFOYAET HEKOTOPBIE BONIPOCHI apU(PMETHUKH, PA3BUBAIOILNE YHUCIOBYIO JIUHHUIO 5—
6 K1accoB, COOCTBEHHO alNTreOpandecKuil MaTepual, JIeMEeHTapHbIe (DYHKIUH.

B pamkax yueOHoro pasznena «I'eomeTpus» TpaauLMOHHO U3y4YarOTCsl, €BKIMI0BA T€OMETPHs, JIEMEH-
ThI BEKTOPHOM anreOpbl, reOMETpUYECKUEe MPeoOpa3oBaHusl.



Pe3yabTarhl H3yyeHust y4eOHOro nmpeamMeTa

I/I3yquI/Ie MaTeMaTUKHA B OCHOBHOM IIIKOJIC JacT BO3MOXXHOCTbB O6y‘laIOH_[I/IMC$I JOCTHYb CICAYIOHIUX pPE-
3YyJIbTAaTOB PA3BUTUA:

| B auunocmuom nanpagnenuu:
. YMEHUE SICHO, TOYHO, IPAMOTHO U3JIaraTb CBOM MBICIU B YCTHOU U IMCbMEHHOMN
peun, IOHUMATh CMBICH ITIOCTABJIICHHOM 3a7a4y, BBICTPAUBATh apryMEHTALMIO, IPUBOAUTD
IIPUMEPBI U KOHTPIIPUMEDHI;

. KPUTUYHOCTh MBIIUICHUSI, YMEHUE PAClO3HABATh JIOTMYECKH HEKOPPEKTHBIE  BBICKA3bI-
BaHMs, OTJINYATh TUIIOTE3Y OT (haKTa;

. MIpe/ICTAaBJICHHE O MaTeMaTHYeCKONl Hayke Kak cdepe ueloBeuecKOd NesATeNbHOCTH, 00
ATarax €€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIS Pa3BUTHS LMBUIN3ALNY;

. KpPEaTUBHOCTh MBIIUICHUS, MHUI[MATUBA, HAXOAUYUBOCTh, AKTUBHOCTh MPHU PEIICHUH MaTe-
MAaTHUYECKHX 3a7aY;

. yYMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yiIbTaT yueOHOM MaTeMaTHUECKOH 1eITeIbHOCTH;
. CHOCOOHOCTH K 3MOIMOHAJILHOMY BOCIIPHUSTHIO MAaTeMaTUUYECKUX OOBEKTOB, 3a]1ay, pelie-

HUH, pacCyKICHU;
Il Bmemanpeomemnom nanpasienuu:

* IIepBOHAYaJbHbIC MPEACTaBIECHUSA 00 UAEAX U O METO/IaX MaTeMaTUKH KaK YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJIECIIMPOBAHUS SBJIEHUHN U MPOLIECCOB;

* yYMEHHUE BMJIETh MaT€MaTHYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHOHN CUTyalluu B APYTUX
JTUCIUIUINHAX, B OKPYXKaIOIIeH KU3HU;

* yYMEHHE HaXxOJUTh B PA3JIMYHBIX UCTOUYHUKAX MHPOPMALMIO, HEOOXOUMYIO /sl pelIeHUs
MaTeMaTHYeCKUX pobiieM, IPEACTaBIsATh €€ B IOHATHON opMe, MPUHUMATh PELIeHUE B YCIOBU-
SX HEMOJHON 1 N30BITOUYHON, TOYHOM U BEPOSTHOCTHOM MH(pOpMaIHH;

* yYMEHHE MOHMMATh M HCIOJb30BaTh MAaTeMAaTUYECKUE CPEJCTBA HAIVISIAHOCTH (rpadukw,
JMarpaMMbl, TaOJIUIbI, CXEMBI U JIp.) JUIS WIUTIOCTPALIMH, HHTEPIPETALUU, apryMEHTAI1H;

* yYMEHHUE BBIABUIATh TMIIOTE3bl MPU PEIICHUU Y4eOHBIX 3a/a4, HOHMMATh HEOOXOAMMOCTh
UX NIPOBEPKH;

* yYMEHHUE NPUMEHATh UHIYKTUBHBIE U J€AYKTHBHBIE CIIOCOOBI pacCyKIEHHUH, BUJIETh pa3-
JIMYHBIE CTPATETUN PEIIEHUS 3aa4;

* TIOHMMaHHUE CYIIHOCTH aJTOPUTMHUYECKUX IMPEANUCAHUN M YyMEHHE JeMCTBOBAaTh B COOT-
BETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;

* yYMEHHUE CaMOCTOSATEIbHO CTaBUTh LIE€JH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JJIsl pELIeHUS
y4eOHBIX MaTeMaTHYECKUX MPooIeM;

* yYMEHHUE IUTAHUPOBATh U OCYIIECTBIAThH AESITENbHOCTb, HAIIPABJICHHYIO Ha pElICHHE 3a/1a4
HCCIIEIOBATENBCKOIO XapaKTepa;

I B npeomemnom nanpasnenuu:

e oBJajieHHe 0Aa30BBIM MOHATHIHBIM aIllapaTOM IO OCHOBHBIM pa3JieliaM COJIepKaHMs, IpeCcTaBe-
HUE 00 OCHOBHBIX M3Y4YaeMbIX MOHATHUAX (YHCIIO, FeOMeTpHuecKas (Gurypa, ypaBHeHUe, QyHKIH,
BEPOATHOCTh) KaK BaKHEUIIUX MaTeMaTHUYECKUX MOJENSAX, MO3BOJIAIOINIMX OMUCHIBATh U U3ydaTh
pealIbHBIE NPOLIECCHI U SBJICHUS;

e yMmeHue paboTaTb C MaTeMaTHUYECKUM TEKCTOM (aHaJIM3UPOBATH, M3BJIEKaTh HEOOXOIUMYIO WH-
¢dopmanuioo), rpaMOTHO IMPUMEHATh MAaTEMAaTUYECKYI0 TEPMUHOJIOTUIO M CUMBOJMKY, HCIOJb30-
BaTh PA3JIMYHBIE A3bIKM MATEMATHUKU;



e yMEHHE NPOBOAUTH KIacCU(UKALUH, IOTHIECKHE 0OOCHOBAHHUS, JOKA3aTEIbCTBA MATEMAaTHUECKUX
YTBEPKICHUH;

® yMEHHE PaclO3HaBaTh BUJbl MATEMAaTHUECKUX YTBEPKIECHHUH (aKCHOMBI, OIIPEIEJICHUs], TEOPEMBI U
Ip.), IPsIMbIE U OOPATHBIE TEOPEMBI;

® pa3BUTHE NPEIACTABICHUN O YUCIE U YMCIOBBIX CUCTEMAX OT HAaTYypPaJIbHBIX 10 JEHCTBUTEIBHBIX
YHCEJl, OBJIAJCHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYMCIICHU;

® OBJIA/ICHUE CHUMBOJIbHBIM SI3bIKOM ajreOpshl, IpUEeMaMM BBIIIOJIHEHHs] TOXXKJIECTBEHHBIX IpeolOpa-
30BaHU PALMOHAJIBHBIX BBIPAKCHUM, PELICHUsS YPABHEHHWM, CUCTEM YPABHEHUM, HEPAaBEHCTB U
CHUCTEM HEPAaBEHCTB, YMEHHE UCIIOIb30BaTh UJCI0 KOOPAMHAT Ha INIOCKOCTHU Il MHTEPIpPETalun
ypaBHEHMI, HEPABEHCTB, CUCTEM, YMEHUE IPUMEHSTH ajredpandeckue npeoOpa3oBaHus, anmapar
YPAaBHEHUI ¥ HEPABEHCTB AJIS PELIEHUS 3a7a4 U3 PA3IMYHBIX Pa3/eIoB Kypca;

® OBJIQJICHUE CHUCTEMOH (PYHKIMOHAIBHBIX MOHATHHA, (YHKIIMOHAIBHBIM S3BIKOM M CHMBOJIUKOM,
yMEHHE Ha OCHOBE (PYHKIHMOHAJIHHO-TpaQUUECKUX NMPEACTABICHUN ONUCHIBATh M aHATH3HPOBATH
pealIbHbIE 3aBUCUMOCTH;

® OBJIAJICHUE OCHOBHBIMH CIIOCOOAMM IPEACTABJICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX; HATMYHE
IIPEJICTAaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE M O Pa3IMUHBIX crlocobax
UX U3YUYECHMs], O BEPOSITHOCTHBIX MOJIETIAX;

® OBJIAJICHUE I€OMETPUYECKUM SI3bIKOM, YMEHHUE MCIIOJIb30BaTh €r0 JUIsl ONIMCAHUS IIPEIMETOB OKPY-
KAIOIIEr0 MHpa, PAa3BUTUE IPOCTPAHCTBEHHBIX NPEICTABICHUM M HM300pa3UTENbHBIX YMEHHH,
IpUOOpeTeHNEe HaBBIKOB FEOMETPHUECKUX [TOCTPOCHHUIA;

® YCBOCHHE CHCTEMAaTHYECKUX 3HAHHUH O IJIOCKUX (PUTYpax M UX CBOMCTBAX, a TAKXKE HA HATJISATHOM
YPOBHE — O IMPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHSTh CUCTEMAaTUYECKUE 3HA-
HUS O HUX JUISl pELICHHsI TEOMETPUYECKUX U MPAKTUYECKUX 3a7ad,;

® yMEHMs U3MEPATH JUIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, UCIIOJIb30BaTh (JOPMYJIbI ISl HAXOXKICHUS
MIEPUMETPOB, TUIOIMIAACH U 00bEMOB reOMETPUIECKUX (puryp;

® yMEHHME NPUMEHATh MU3YYEHHBIE MOHATHUSA, PE3YIbTAaThl, METOABI U1 PEIICHUs 3a/1ad MpaKTH4e-
CKOTO XapakTepa M 3aJay W3 CMEXKHBIX TUCHMIUIMH C HCIHOJb30BAHMEM INPU HEOOXOIMMOCTH
CIIPaBOYHBIX MaTEPHUAIIOB, KAJbKYJIATOPA, KOMIIBIOTEPA.

Ilnanupyemble pe3yJbTaThl H3yYeHUs] Y4eOHOI0 NpeaMeTa, Kypca

Harypaasbnblie yncaa. /I[podu. PannonajabHbIe YnciIa

BhINyCKHUK HAy4UTCA:

* IOHUMATh OCOOEHHOCTHU JAECSITUYHOU CUCTEMBI CUUCIICHUS;

* OIIEpUPOBATH MOHATUAMU, CBA3AHHBIMU C I€TUMOCTBIO HAaTYPAIIbHBIX YHCEI;

* BhIpa)KaTh YKCJa B SKBUBAJIEHTHBIX (popMax, BbIOMpast Hanbosee MoAXOAIly0 B 3aBUCUMOCTH OT
KOHKPETHOU CUTYAalUH;

* CPaBHMBATh U YNOPAA0YNBATH PAlHOHATIBHBIEC YNCIA;

* BBINOJHATH BBIYUCIICHUS C PALlMOHAJIBHBIMU YMCIIAMM, COYETasi YCTHBIE U IUCHbMEHHBIE NPUEMBI
BBIYMCIICHH, IPUMEHEHHE KAJIBKYIIATOPA;

* MCIIOJIb30BaTh [IOHATHS U YMEHUs, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTHIO BEJIMUMH, IIPOLICHTAMH, B
XOJI€ PEIICHHS] MaTEMAaTUUYECKUX 33]1a4 U 3a7a4 U3 CMEXKHBIX IIPEJMETOB, BBIITOIHATh HECIOKHBIE MPaK-
TUYECKHUE PACYETBHI.

BBINTYCKHHK TOJIYYUT BO3MOKHOCTb:

* I03HAKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS C OCHOBAHUSAMM, OTJINYHBIMHU OT 10;

* yIIyOUTh U pa3BUTh NMPEACTABICHUS O HATYypaJIbHBIX YHCIIaX U CBOMCTBAX JEIMMOCTH;

* HAyYUTbCA HCIIOJIb30BaTh MPHUEMBI, PAIlMOHAIN3UPYIOIINE BBIYMCICHUS, MPUOOPECTH IMPHUBBIUKY
KOHTPOJMPOBATH BEIYUCIICHUS, BEIOMPAst MOIXOAALIMMA Il CUTyalllu CIIOCO0.

JlelicTBUTEILHBIE UM CJIA



BBINYCKHUK HAYIUTCS:

* UCIIOJIB30BaTh HaYaJbHbIC MTPEJCTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCEN;

* OIIEpUPOBATH MOHITUEM KBAJIPATHOTO KOPHS, MPUMEHSThH €TI0 B BHIYMCICHUSX.
BEIYCKHUK TOTYYUT BO3MOKHOCTb:

* pa3BUThH MPEJICTABIICHUE O YHUCIIE U YUCIOBBIX CUCTEMaX OT HaTypaldbHBIX J0 JACUCTBUTEIBHBIX Y-
CeJ; O POJIM BBIYMCIICHUM B IPAKTHKE;

* pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3aMHUCH JEHCTBUTEIBHBIX YU CeN (IEPUOJUUECKUE U HE-
NIEPUOANYECKUE IPOOH).

I/I3MepeHI/IH, l'Ipl/Iﬁ.]'II/I)KeHI/Iﬂ, OICHKH

BBIHVCKHI/IK HAay4MuTCA:

¢ UCIIOJIB30BAThL B XOJAC PCHICHUA 3adad 3JICMCHTAPHBIC MPCACTABJICHHA, CBA3AHHBIC C HpI/I6HI/I-
JKEHHBIMU 3HAYCHUSIMH BEJIMYMH.
BI)IHVCKHI/IK TOJIYYUT BO3MOXKHOCTbB.

¢ IIOHATH, YTO YHCJIOBBIC HAHHBIC, KOTOPBLIC HUCIHOJB3YKOTCA IJIA XapaKTCPHUCTUKU 00BEKTOB OKpY-
JKaromero Mupa, SBJIAIOTCA MPEUMYIICCTBECHHO HpI/I6JII/DKéHHI>IMI/I, YTO I1O 3aIIMCH HpI/I6JII/I)KéHHI)IX 3Ha4ec-
HHﬁ, COACPIKAIIUXCS B HHQ)OpMaHI/IOHHHX HCTOYHHKAX, MOXHO CYAUTH O IOTIPCIIHOCTHU HpI/I6J'II/I)KCHI/IH;

¢ IIOHATH, YTO MOI'PCITHOCTL PE3yJIbTAaTa BBIYMCIICHUI JOJIKHa OBITH cousMepuma € MmorpCHOCTbIO
HCXOAHBIX JaHHBIX.

Anredpanyeckne BbIPaKeHUs

BbInycKHUMK Hay4YuTCS:

* OIIEpUPOBATh MOHATUAMHU «TOXKIECTBO», «TOKIECTBEHHOE IPpeoOpa3oBaHMEy», pelaTh 3a4a4yH, COo-
neprkamre OyKBeHHBIC JaHHBIC; padoTaTh ¢ GOPMYyIaMu;

* BBITNIOJIHATD NTPE0Opa30BaHNUs BEIPAXKEHUH, COAECPIKAILMX CTETIEHH C IIeJIbIMU MOKa3aTelsIMU U KBaJl-
paTHbIE KOPHU;

* BBITMIOJIHATD TOXKJECTBEHHBIE NMPE0Opa30BaHMs PAllMOHAIBHBIX BBIPAXKEHUH HA OCHOBE MpPaBHI JIEii-
CTBUI HaJl MHOTOUYJIEHAMHU U aNredpandecKuMH JIpoosimu;

* BBIIIOJIHATD PA3JI0KEHNE MHOTOYJIEHOB HA MHOKUTEIH.
BhINYCKHUK TOTYYUT BO3MOYXKHOCTh HAYUYUTHCS:
* BBIMOJIHATH MHOT'OIIIarOBble MPeoOpa30BaHus PAllMOHAIBHBIX BBIPAKEHUN, TPUMEHSISI LIMPOKUIT Habop
Croco00B U IPUEMOB;
* IPUMEHSATH TOKJECTBEHHBIE MMPEOOpa30BaHMsI JUIs PELICHUS 3a4a4 U3 pa3IMyHbIX pa3elioB Kypca
(Hampumep, AJi11 HaXOXAECHNUS HauOOJIbIIero/HAMMEHbIIET0 3HAYEHUSI BBIPAKEHU ).
YpaBHeHus

BhINyCKHUK HAY4YHTCS:

* pemaTh OCHOBHBIE BHJIbl PAllMOHAIBHBIX YPABHEHUM C OJHOM IEPEMEHHOM, CUCTEMBI JIBYX YpaB-
HEHUH C IByMsI IepEeMEHHBIMH;

¢ IOHUMAThb YPpaBHCHHEC KaK Ba)KHeI\/’IHIYIO MaTEMAaTHYCCKYIO MOACIIb IJIA ONMMCAHUA U U3YUCHUSA pas-
HOOOPAa3HBIX pPEANbHBIX CUTYallU, pelIaTh TEKCTOBBIC 3a/1a4H aNreOpandyecKuM METOI0M;

* IPUMEHATh TpaduuecKue IMpeACTaBICHUsS IJIs HCCIeAOBaHUS YpaBHEHUMH, HCCIEOBaHUS U pe-
[IEHHsSI CUCTEM yYpaBHEHUH C IBYMsI IEpEMEHHBIMHU.

BBIHVCKHI/IK IIOJIVUUT BO3MOKHOCTD.

* OBJIQJICTh CIICUUATIHHBIMU MPUEMAMH PEIICHUSI YPAaBHEHUI M CUCTEM YypaBHEHUH; YBEPEHHO IMPH-
MCHATH armapar ypaBHeHI/Iﬁ JJI1 PpCIICHUA p33H006p33HBIX 3aaa4 U3 MaTeMaTHuKHU, CMCXKHBIX IPEAMETOB,
MPAKTUKH;

* IIPUMCHSTDH Fpa(bl/lquKI/Ie NpEaACTaBJICHUA IJISI UCCICAOBAHHUA ypaBHeHHﬁ, CUCTEM ypaBHeHHfI, CO-
NepKamux OyKBeHHbIE KO3 (OUITMCHTHI.

HepaBencrBa



BhINYCKHUK HAyYUTCS:

* IOHUMaTh U MPUMEHATH TEPMHUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM HEPaBEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JUHEHHbIE HEPABEHCTBA C OJAHON MEPEMEHHOM M WX CHCTEMBI, peuiaTh KBaJpaTHbIE Hepa-
BEHCTBA C OMOPOil Ha rpaduueckre MpeCTaBICHNUS,

* IPUMEHSATH anmapaT HEPaBEHCTB JIJIS PEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3JIeoB Kypca.
BEINYCKHUK TOTYYUT BO3MOYKHOCTh HAYYUTHCS:

* pa3HOOOpa3HBIM MPUEMAM JI0OKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapaT HEpaBeHCTB
JUTSL PeIlieHus] Pa3HOOOPa3HBIX MAaTEMATHUECKHX 3a71a4 U 33719 U3 CMEXKHBIX MPEMETOB, IPAKTHKHY;

* IPUMEHSATH IpaduyuecKue npeacTaBIeHus Uil UCCIeA0BaHNUS HEPABEHCTB, CUCTEM HEPaBEHCTB, CO-
JepKamux OyKBEeHHbIE KOO (OUITMCHTHI.

OcHoBHbIE NOHATHS. UK c/I0BbIE (PYHKIMU

BhBIITYCKHUK HAYYUTCS:

* IOHMMAaTh U MCIIOJIb30BaTh (DYHKIIMOHAJIbHBIC MOHATUA U A3bIK (TEPMUHBI, CUMBOJIHYECKHE 000-
3HAYEHUS);

* CTPOUTH IpauKU 3JIEMEHTAPHbIX (QYHKIUN; UCCIe10BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE
U3Y4EHHUs IOBEACHUSI UX TPapUKOB;

* IOHMMATh (PYHKLHUIO KaK BaKHEHIIYI0O MaTeMaTUYECKYI0 MOJIENb Ul OMMCAaHUs MPOLECCOB U SIB-
JICHUH OKpYyXaromero mMuypa, NpuMeHATb (1)YHKIIHOHaJII)HBII>'I SI3BIK JIsI OIIMCaHUs W HUCCIICAOBAHHUA 3aBH-
cCUMOCTe! MeXIy GU3NYECKUMU BEIMUMHAMHU.

BI)IHVCKHI/IK TIOJIVYHUT BO3MOXHOCTh HAYUUTHCA:

* IPOBOJIUTh UCCIIEJIOBAHUS, CBA3AHHBIE C M3YYEHUEM CBOWMCTB (DYHKLUH, B TOM YHUCIIE C UCIIOJIb-
30BaHHEM KOMIIBIOTEpA; HAa OCHOBE Ipa)MKOB M3yUEHHBIX (YHKIUH CTPOUTH OOjee CIO0XKHBbIE IrpaduKu
(KycOouHO-3aJJaHHBbIE, C «BBIKOJIOTHIMU» TOYKAMH U T. I1.);

¢ UCII0JIB30BAaTh Q)YHKIII/IOHEUIBHBIG OpeACTaBJICHUA H CBOMCTBA (1)YHKIII/II\/’I AJid pCIICHUA MarcéMma-
TUYECKHUX 3a/1a4 U3 Pa3/In4YHbIX pa3JesioB Kypca.

YucaoBbie MOCIEI0BATEILHOCTH

BhInyCcKHMK Hay4YuTCS:

* [IOHUMATh U UCIIOJIb30BATh S3bIK MTOCIIEI0BATEIBHOCTEN (TEPMUHBI, CUMBOJIUYECKUE 0003HAUEHNUS);

* IPUMEHATH POPMYJIbI, CBA3aHHBIE C apU(PMETUUECKON U TEOMETPUUYECKON Iporpeccueil, u anmapar,
c(OpMUPOBAHHBIN NPU U3YUYEHUU APYTUX Pa3/IeloB Kypca, K PEIICHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM
U3 peaJIbHOM JKU3HH.
BbINYCKHUK TOJTYYUT BO3MOYXKHOCTb HAYUYUThCS:

* pemiaTb KOMOMHUPOBAHHbIE 33J]aul ¢ PUMEHEHUEM (HOpMyYJT N-Tro 4jieHa U CyMMBbI MEPBBIX N uJjie-
HOB apU(PMETUUECKOI U TeOMETPUUYECKON IPOrpeccuu, MPUMEHssl IIPU 3TOM annapaT ypaBHEHUN U Hepa-
BEHCTB;

* IOHUMAaTh apU(PMETUYECKYIO U TEOMETPUUYECKYIO IIPOrPecCHio Kak (GYyHKLIHUU HAaTypaJlbHOTO apry-
MEHTa; CBSI3bIBATh apU(YMETHUECKYIO MPOTPECCUI0 C JTMHEUHBIM POCTOM, F€OMETPHUECKYI0 — C IKCIIO-
HEHIMAJIBHBIM POCTOM.

OnucarejbHasi CTAaTUCTHKA

BhINyCKHUK Hay4HMTCs HCIOJIb30BATh MPOCTEHIINe cocoObl MPEeACTaBIEeHUS U aHaIM3a CTAaTUCTUYECKUX
JAHHBIX.

BhINYCKHUK HOJTYYUT BO3MOKHOCTH NMPUOOPECTH NMEPBOHAYANIBHBIM ONBIT OpraHU3aluu cOopa JaHHBIX
IIPU MPOBEJCHUH ONPOCa OOIIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIHU3, IPEACTABIATh PE3YIbTaThI
orpoca B BUJI€ TaOJIUIIbI, THArPAMMBI.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

BrIIyCKHUK HAYIHUTCS HaXOJUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTD CHy‘I&ﬁHOFO COOBITHS.
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BbINYCKHUK TOAYYUT BO3MOKHOCTH MPUOOPECTH OMBIT MPOBEIEHUS CIy4YaiHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOILBI KOMIIBIOTEPHOTO MOJAEIMPOBAHNS, UHTEPIIPETALMU UX PE3YIIbTaTOB.

Komo0unaropuka

BEINYCKHUK HAYYHTCS peliaTh KOMOWHATOPHBIC 33a4d HAa HAXOXKICHHUE YKCIIa 0OBEKTOB WM KOMOWHA-
K.

BEINYCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CHEIUAIBHBIM MPHEMaM pelIeHHs] KOMOMHa-
TOPHBIX 3a]1a4.

Harasgnas reomMeTpus

BbIlycKHUK HaydHTCS:

* pacrio3HaBaTh Ha YepTEkax, PUCYHKaX, MOJACIAX M B OKPYXKAIOIIEM MHUPE IUIOCKHE U MPOCTPaH-
CTBEHHBIC T€OMETPUYCCKUE DUTYPHI;

* BBIYMCIIATH 00BEM IIPSIMOYTOJIBHOTO MapajuIe/IeuIe/ia.
BBbIIyCKHUK TOJIYYUT BO3MOYKHOCTD:

®* HAYUUTBCA BBIYUCIIATH 00BEMEI MPOCTPAHCTBCHHBIX TI'COMETPUUCCKHUX (1)I/Il“yp, COCTAaBJICHHBIX U3
PSMOYTOJIBHBIX TTAPAJUICICIIUIICIOB;

* pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapalieienuie/a, MPaBUIbHON MTHpPaMUIbI, 11~
JIMHIpa U KOHYCA,;

* CTPOHUTH Pa3BEPTKU Kyba M MPSMOYTOJLHOTO Hapaljie/enuie/a;

* OMPECATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYPHI JHHEHHBIC pa3Mepbl caMoil (GUTYpBI U
Ha000pOT;

* yrIIyOUTh U Pa3BUTh MPEACTABICHHUS O MPOCTPAHCTBCHHBIX FEOMETPUYECCKUX (DUTYpaXx;

* HAYYUTHCS IPUMEHSATH MOHATHE Pa3BEPTKHU JIJIsI BBITOJHEHHUS MPAKTUYESCKUX PACUETOB.

I'eomeTpuueckue purypsoi

BEITYCKHUK HAY4HTCS:

* [10JIb30BAThCS SI3IKOM T€OMETPUHU ISl OMUCAHUS MIPEIMETOB OKPYIKAIOIIET0 MUPA U UX B3aUMHOTO
pacIoIoKeHMs;

* pacrio3HaBaTh U M300pakaThb Ha YepTekaxX U PUCYHKAaX reoMerpuyeckue (GuUrypsl U ux KOHOH-
rypamuu;

* HaXOJWUTh 3HAYCHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (UIyp U UX OTHOILIEHHS, TPaJyCHYIO MEpY YIJIOB
ot 0° 1o 180°, mpuMeHsis onpeaeneHus], CBOMCTBA U MPU3HAKU PUTYp U UX DJIEMEHTOB, OTHOIIEHUS pu-
ryp (paBeHCTBO, 1101001€e, CHMMETPUH, TOBOPOT, MapaslIeIbHbIH NEpeHoc);

* OTIEPUPOBATh C HAYAIBHBIMU TOHSATHSIMH TPUTOHOMETPUH M BBIMOJIHATH 3JIE€MEHTAPHBIE OTepaInu
Ha/ QYHKIMSIMHU yTIIOB;

* pemaTh 3a/1a41 Ha JOKa3aTeIbCTBO, OMMPAsCh HA H3yYCHHBIE CBOWCTBA (PUTYp M OTHOIICHUH MEX-
1y HUIMU ¥ IPUMEHSS U3yYEHHbIE METO/IbI JJOKA3aTENIbCTB;

* pemarh HECIIOKHBIC 3a7]add Ha IOCTPOCHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOCHHS C TIOMO-
IO LIUPKYJISL U JIMHEHKY;

* pemarp MpPOCTEUIIHEe TUTAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.
BbINYCKHUK NOAYYHUT BO3MOKHOCTD!

* OBJIAJICTh METOJIaMH PEIICHHS 337a4 Ha BBHIYMCIICHUS U JIOKA3aTeIbCTBA: METOJIOM OT IMPOTUBHOTO,
METOOM MOA00US, METOI0M Iepedopa BAPHAHTOB U METOZOM I'€OMETPUYECKHX MECT TOYEK;

* IPHOOPECTH OMBIT MPUMEHEHHS ATe0PandecKoro U TPUTOHOMETPHUYECKOTO armapara u e JBH-
KEHHUS TIPU PEIICHUU TeOMETPUYECKUX 3a/1a4;

* OBJIAJIETh TPAJUIIMOHHON CXEMOW pelIeHUs 3a/1a4 HAa IOCTPOEHUE C TIOMOIIBIO UPKYJIA U JIUHEHUKHU:
aHaJN3, IOCTPOCHUE, JJOKA3aTEIbCTBO U UCCIICIOBAHHE;

* HAyYUThCs PELIATh 33Ja4d HA IOCTPOEHUE METOJOM I€OMETPUYECKOr0 MeCTa TOYEK M METOJOM
OI00uSI;
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* IPHOOPECTH OTBIT MCCIIEOBAHUS CBOWCTB IUNIAHUMETPHUUECKUX (PUTYDP C TTOMOIIBIO0 KOMITBIOTEPHBIX
IIPOrpamm;

* IPHOOPECTH ONBIT BHITIOIHEHUS MTPOEKTOB MO TeMaM «I eoMeTpudeckue npeodpazoBaHms Ha TIOC-
KocTny, «IlocTpoenune oTpe3koB 1o hopmye.

H3mepeHne reomeTpu4ecKux BeJTUYMH

BBInyCKHUK HAay4YHTCS:

* FICMIOIb30BaTh CBOMCTBA HU3MCPCHHUA INJINH, HHOL[IaI[eﬁ " YIJIOB IIPpH PCIICHUH 3a/1a4 Ha HAXOXKIACHUC
JUIMHBI OTPE3Ka, JUTMHBI OKPY)KHOCTH, [UTMHBI IYTH OKPYKHOCTH, IPaIyCHOI Mephl yriia;

¢ BBIYUCIEATH TIOIAaANu TPCYTOJIbHUKOB, IMMPAMOYTI'OJIbHHUKOB, IIapaJlICJIOrpaMMoOB, TpaHeL{I/IfI, KpyYTroB
U CEKTOPOB;

* BBIYUCIIATD JIIMHY OKPYKHOCTH, JUIMHY JYI'H OKPY>KHOCTH;

* BBIYUCIISITD JUTHHBI JIMHEHHBIX JJIEMEHTOB (DUIYp M HMX YIVIBL, UCIOJB3Ys (OPMYJbI JUIMHBI OK-
PYXHOCTH U JIUTHHBI TyTH OKPYKHOCTH, (POPMYIIBI Iiomaneii puryp;

* pelaTh 33/1a4M Ha JI0Ka3aTeIbCTBO C UCIOIb30BaHHEM (pOPMYIT JUTMHBI OKPYKHOCTH H JUTHHBI JIyTH
OKpYKHOCTH, (hopMyn muromaneit Gpuryp;

* pelaTh MPaKTHYCCKUE 3a1aul, CBSI3aHHBIC C HAXOXKICHHEM I'€OMETPUYCCKUX BEUYUH (UCIIOJIb3YsI
npu HCO6XOIII/IMOCTI/I CIIPaBOYHHUKHU U TCXHUYCCKUC CpCI[CTBa).
BBINYCKHHUK MOJIYYUT BO3MOYKHOCTh HAYYUTHCSL:

* BBIYHCIIATH TUIOMIAIU (DUTYp, COCTABJIICHHBIX M3 JBYX WJIHM 0ojiee MPSAMOYTOJIBHHKOB, MMapaljielio-
IPaMMOB, TPEYTOJIBHUKOB, KPYTa U CEKTOPA;

¢ BBIYUCJATh ILIOIAaAW MHOI'OYT'OJIbHUKOB, HCIIOJIb3YSl OTHOIICHHA PABHOBCIIMKOCTH MW PAaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH ANreOpanvdecKuil 1 TPUrOHOMETPUUECKUM anmapaT 1 Ueu JBUKEHUS IPU pEeLIeHUH 3a-
124 Ha BBIYMCIICHUE TUIOMIAIeH MHOTOYTOJIbHUKOB.

Koopaunarsi

BbINyCKHUK HAy4UTCA:

* BBIUNCIIATD JUIMHY OTpe3Ka IO KOOPJAMHATaM €ro KOHIOB; BBIYUCIIATh KOOPAWHATBI CEPEIUHBI OT-
pesKa;

* MCIOJIb30BaTh KOOPJAMHATHBIN METOJ JJIsl U3YYEHHUsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbIITyCKHHK ITOJIYYUT BO3MOKHOCTbD!

* OBJIAJICTh KOOPJAMHATHBIM METOJIOM PEIIECHMS 3a/1a4 Ha BBIUYMCIICHUS U JOKA3aTelbCTBA;

* IPHOOPECTH ONBIT UCIIOIb30BaHUS KOMITBIOTEPHBIX MPOrpaMM JJIsl aHAJIM3a YaCcTHBIX CIIy4aeB B3a-
MMHOI'O PacIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

* IPHOOPECTH OMBIT BBHIOJHEHUSI MPOEKTOB Ha TeMy «lIpuMeHeHue KOOPIMHATHOTO METOoJa HpHU
pELICHUY 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBaY.

BekTops!

BEIIYyCKHUK HAYIUTCS:

* OIEPUPOBATh C BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX IE€OMETPU-
YECKH, HAXOJIUTh BEKTOP, PABHBIN MPOU3BEACHUIO 3aJJAaHHOTO BEKTOpA HA YHCIIO;

* HAaXOJMTh JJIs1 BEKTOPOB, 3aJJaHHBIX KOOPJAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATBI CYMMBI U Pa3HO-
CTH JIByX U 00Jiee BEKTOPOB, KOOPJWHATHI MPOU3BEACHUS BEKTOpa HA YHCIIO, IPUMEHSST TP HEOOX O TH-
MOCTH COYETATEIbHBIN, IEPEMECTUTEIIBHBIN U pACIPENCIIUTENbHBIN 3AKOHBI;

* BEIYUCIIATh CKAJISIPHOE MPOU3BEAECHUE BEKTOPOB, HAXOAUTH YTOJ MEXKIY BEKTOpPAaMH, YCTaHABIIU-
BaTh NEPIICHAUKYISIPHOCTD MPSMBIX.
BEIIYCKHUK TOTYIUT BO3MOKHOCTb.

* OBJIQJIETh BEKTOPHBIM METOAOM JJISI PELICHUS 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTENIbCTBA;
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® HpI/IO6pCCTI/I OIIBIT BBIMMOJHCHUA MPOCKTOB HA TCMY «IIPUMCHCHUC BCKTOPHOI'O0 MCTOAA MPH PC-
MICHUH 3a4a4 Ha BBIYUCIICHUS U A0Ka3aTCIIbCTBA».

Copaeprxanue 0OCHOBHOIO 0011ero od0pasoBanus 1o yueOHOMy npeamery

APUOMETHUKA (250 u)
HartypanbHble yucJa.

Harypanbuslii psa. [ecatuynas cucrema cuucieHus. ApupMeTudeckue ACHCTBHs C HaTypalbHBIMU
gyrciaamu. CBoiicTBa apupMETHYECKUX ACHCTBUIA.

Crenens ¢ HaTypaJIbHBIM [1OKA3aTEIEM.

YucnoBble BbIpaXEHUS, 3HAUEHUE YUCIOBOTO BbIpaxkeHUs. [IopsnoK NEeWCTBUI B YMCIOBBIX BBIpAXKE-
HUSIX, UCTIOJIb30BaHUE CKOOOK. PelieHre TeKCTOBBIX 3a7a4 apu)METHUECKUMHU CIIOCOOaMH.

Henutenu u kpatueie. CBOWCTBa U npu3HaKu aenumoctu. [Ipocteie u coctaBHbIe yncia. Pa3noxkenue
HaTypaJibHOI'O YMCJIA HA IPOCTbIE MHOXKUTENHU. JleneHne ¢ 0CTaTKOM.

Apodu.

OO6bikHOBeHHBIE 1poOu. OCHOBHOE CBOMCTBO JipoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOel. Apudme-
TUYECKUE IEUCTBUS C OOBIKHOBEHHBIMU 1po0siMu. HaxoxkieHne 4acTu OT LEeJoro U LEeJIoro Mo €ro 4acTy.

Hecsatuunbie npobu. CpaBHEHHE AECATUYHBIX ApoOel. Apudmernueckue NEHCTBUS C JECATHUHBIMU
npoosimu. IlpencraieHne necATUYHON IpOOM B BUAEC OOBIKHOBCHHON IPOOM M OOBIKHOBEHHOH B BHUJIC
ECATUYHOH.

[IporieHThI; HaX0Xk/I€HUE MTPOLIEHTOB OT BEIMYMHBI U BEJIUYUHBI 110 €€ npoueHTaM. OTHOILIEHUE; BbIpa-
YKE€HUE OTHOLLIEHU B nporeHTax. [Iponopuus; 0CHOBHOE CBOMCTBO MPOIOPLIMH.

Pemenne TekcTOBBIX 3aa4 apu(PMETUUECKUMHU CIIOCOOaMH.

PannonaabHbIe UyHcIa.

[TonoxurenpHble M OTPULATEIBHBIE YHCIIA, MOAYJIb YUCIA. MHOKECTBO LENbIX yncend. MHOXKECTBO pa-
[IMOHAIBHBIX YHCEN; PALIMOHAIBHOE YUCIIO KaK OTHOIIECHHE M/N, I1ie m — Ie0e YUCII0, 1 — HATypalb-
Hoe uncio. CpaBHEHHE PAllMOHATIBHBIX YUCeNl. ApU(pMETHUECKHUE IEHCTBUS C palliOHATIbHBIMU YHCIaMH.
CaoiicTBa apupmeTnueckux AeicTBuil. CTeneHb ¢ 1ebIM oKa3aTeIeM.

HeiicTBUTEIbHBIE YHCJIA.

KBanpathslii KopeHb u3 unciia. KopeHb TpeTbel CTENEeHH.

TousTHE 06 MPpPAUMOHANEHOM uMcle. MppanuoHanbHOCTD YHCa V2 U HECOM3MEPUMOCTh CTOPOHEI U
JraroHanu kajapara. JlecaTuuHble TpUOIMKEHUS UPPAIIMOHATIBHBIX YHCE.

MHO0€ecTBO JAEUCTBUTENBHBIX YHCENT; MPEICTaBICHUE JNEHCTBUTENBHBIX YUCENl B BUAE OECKOHEUHBIX
JecATUYHBIX ApoOeil. CpaBHEHHE 1eHCTBUTENbHBIX YHCEIL.

Koopaunatnas mpsimas. M3o0pakeHue uucen TOYKaMHM KOOPJIWHATHOW MpsiMoi. UucioBble mpome-
KYTKHU.

HN3mepenusi, npudINKeHUs, OLEHKH.

Pazmepsl 00BEKTOB OKpYXarollero Mupa (OT 3JIeMEHTAapHBIX 4acTull 10 BceneHHoil), AIMTeNnbHOCTh
IIPOLIECCOB B OKpYyXaroleM Mupe. Beinenenne MHOkuTens crenenu 10 B 3amucu yucoa.

[TpubnuxeHHoe 3Hau€HHE BEIMYMHBI, TOYHOCTH MpHOMMKeHHUs. OKpYIJIeHHEe HATypalbHbIX YHUCEN U
NecSITUUHBIX ApoOei. [Ipukuaka u olieHKa pe3ysbTaToB BEIYUCICHHM.

AJITEBPA (2004)
Auredpanyeckue BbIPasKeHHUsI.

BykBenHbIe BhIpakeHUS (BBIPOKECHHSI C IEPEMEHHBIMU ). UHMCIIOBOE 3HAYCHHE OYKBEHHOTO BBIPAYKEHUS.
JonyctuMmele 3HaueHus nepemMeHHbiX. [loacranoBka
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BbIp@XEHUI BMecTO nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BBHIPaKECHUN Ha OCHOBE CBOWCTB apu (-
METHYECKHX JeHCTBUNA. PaBeHCTBO OYKBEHHBIX BBhIpaKeHHH. TOXIECTBO.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM M ee cBoicTBa. OJHOUIEHBl U MHOrOWIEHbl. CTENeHb MHOTO-
wieHa. CliojkeHue, BBIUUTaHUE, YMHOXKEHHE MHOIOWICHOB. POpMyJIbl COKPALICHHOIO YMHOKECHHUS: KBaJl-
pat cyMMBI ¥ KBagpat pasHocTH. Popmyra pazHOCTH KBaapaToB. [IpeoOpazoBaHue 1EIOT0 BHIPAKEHUS B
MHOrO4IeH. Pa3nokeHue MHOrOWIEHOB Ha MHOXKHUTEIM. MHOrowieHsl ¢ ofgHOW nepemMeHHOW. Kopenb
MHorouieHa. KsagpaTHslil TpexdiieH; pa3aoKeHHe KBaIPATHOIO TPEXWICHA Ha MHOXKHUTEIIH.

Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO aireOpanueckoi npodu. CioxeHue, BhIYUTAaHUE, YMHO-
KEHUe, JiesieHue anredpandeckux apodeit. CteneHs ¢ 1eNbIM MoKa3aTeIeM U ee CBOMCTBA.

PanyionasibHble BeIpaskeHHsI U MX IpeoOpa3oBaHus. Jl0Ka3aTenbCTBO TOXKIECTB.

KBanpatHsle kopHu. CBoiicTBa apudMeTHUECKUX KBaJApaTHBIX KOPHEH U UX NMPUMEHEHHE K Ipeodpa-
30BaHUIO YUCIIOBBIX BBIPAKCHUM U BBIYUCICHUSM.

YpaBHeHusl.

VYpaBHenue c¢ ogHoi nepemeHHol. Kopenb ypaBHeHus. CBOHCTBa 4MCIOBBIX PaBeHCTB. PaBHOCHIIb-
HOCTb YPaBHEHUU.

JluneliHoe ypaBHeHue. KBajapaTtHoe ypaBHeHHE: (opMyna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Pemenne ypaBHeHuM, CBOIAIINXCS K JIMHEWHBIM M KBaapaTHbIM. [IpuMepsl penieHuss ypaBHEHUM
TpeThell ¥ 4eTBepToil crenenu. Pemenue qpoOHO-pallnOHaIbHBIX YPaBHEHUH.

VYpaBHeHME ¢ [ByMs IEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMHU, IPUMEPHI PELICHHUS
YPaBHEHUH B LEJIBIX YHCIIAX.

Cucrema ypaBHEHMH C JByMs NepeMeHHbIMU. PaBHOCMIBHOCTH cucteM. CHCTEMBI JIBYX JIMHEWHBIX
YPaBHEHUN C ABYMs IIEPEMEHHBIMH; PEIICHUE NTOACTAHOBKOM U CIIOKEHHEM. [Ipumepsl perienus cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMM.

Pemienune TeKCTOBBIX 3aa4 alre0pandeckuM CrIoCOOOM.

JlexkapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. ['paduyeckas nHTepIpeTanus YpaBHEHHUS C JABYMsI TIEPEMEH-
HbIMU. ['pauk TMHENHHOrO ypaBHEHHUS C ABYMsI IEPEMEHHBIMHU; YTIIOBOH KOA(PPHUIMEHT NPSMOM; yCI0BUE
napajuleIbHOCTH MpsAMBIX. ['paduku mpocTediinx HeNMMHEHHBIX ypaBHEHUM: mnapaloisa, runepborna,
OKpYKHOCTb. ['pacmueckas HHTEpIpeTaLUs CUCTEM YPaBHEHHH ¢ IByMsI I€pEMEHHBIMHU.

Hepasencrsa.

HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JTHOM nnepeMeHHON. PaBHOCWIIBHOCTB Hepa-
BEHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OHOU nepeMeHHoN. KBaipaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB
C OJTHOM IIEPEMEHHOM.

®YHKIHUHN (65+15=80 u)
OcHOBHbIC IOHATHS.

3aBucuMOCTH Mexay BenuuuHamu. [lonsatue pynkumu. O6nacth onpeneneHuss 1 MHOKECTBO 3Haye-
Hull pynkiun. Cnoco6sl 3ananus Gyakiun. ['paduk pynkuun. CBoiicTBa (pyHKIMHA, UX 0TOOpakeHHe Ha
rpaduke. [Ipumepsl rpa@KOB 3aBUCHMOCTEN, OTPAXKAIOIIUX peabHbIE MPOIECCHI.

YuciioBble PyHKIUH.

OYHKINY, ONUCHIBAIONIME NPSIMYI0O U OOpaTHYIO MPONOPLHMOHANbHbIE 3aBUCUMOCTH, UX TpaQUKU U
cBoiicTBa. JIuneiHas QpyHkuus, ee rpaguk u cBoiictBa. KBagpatuunas QpyHKius, ee rpaduk U cBOicTBa.
Crenennble (yHKIMU C HaTypaJdbHBIMU MOKa3zaTelsiMH 2 U 3, ux rpaduku u cBoiictBa. ['paguku ¢pyHK-
mun y =1 x|
YucnoBblie NOCI€10BATEILHOCTH.

[TonsiTvie YMCIIOBOM MOCIEOBAaTENbHOCTH. 3a/laHNe MOCIEA0BATENbHOCTH PEKYPPEHTHOU popmyioi u
(hopmyIIoif JI-TO WiIeHaA.

Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyssl JI-To 4ieHa apupMeTHUYeCKoil U reomMeT-
pUYECKON MPOTpeccHii, CyMMBbI NMEPBbIX 7 WiIeHOB. M300paskeHne uieHOB apu(pMEeTHUECKON U TeOMeTpH-
4ECKOW MPOrpeccuil TOUKaMU KOOPAMHATHON MJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMANIBHBIN pocT. Ciaox-
HBIE ITPOLICHTHI.

BEPOSITHOCTDb U CTATUCTHKA (50+5=55 u)
OnucarejbHasl CTATHCTHKA.
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[IpencraBnenue MaHHBIX B BHJE Tabnui, auarpamm, rpaduxoB. CnydvaiiHas n3MeHYMBOCTH. Cra-
TUCTUYECKHE XapaKTepUCTHKU Habopa HaHHBIX: cpelHee apudmeTrnyeckoe, MeauaHa, HauOoJbllee U
HaMMEHbIIIee 3HaUeHus, pa3max. [IpeacraBienue o BBIOOPOYHOM HCCIIEJOBAHUY.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD.

[ToHsTHE O CITy4aliHOM OIIBITE U CIIYYaliHOM COOBITUH. YacToTa CIyqaiiHOTO COOBITHs. CTaTUCTHYCCKHIA
MOJAXO0Jl K TIOHATHIO BEPOSITHOCTU. BepoATHOCTH MPOTHBOIOJIOXKHBIX COOBITUH. JlOCTOBEpHBIE U He-
BO3MOYKHBIE COOBITHSA. PaBHOBO3MOXKHOCTE cOOBITHIA. Kitaccuueckoe onpeeneHne BEpOSITHOCTH.
KomOunaropuka.

Pemenne koMOMHATOPHBIX 3a1a4 niepedopom BapuaHToB. KomOuHaTopHOE MpaBmiio yMHOKeHH. [le-
pPECTaHOBKH U (hakTOpHAI.

TFEOMETPUHSA (255+35=290 u)
Harasanasi reomerpus

Harnsaneie npencraBienus o (GUrypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, JIyd, yrojl, JJOMaHasi, MHO-
TOYTOJIBHUK, OKPY’KHOCTb, KpYT. UeThIpeXyrojabHUK, IPSIMOYTOJIbHUK, KBaapaT. TpeyrojabHUK, BUIbI Tpe-
yroasHUKOB. [IpaBuibHBIE MHOTOYTOJMBHHUKH. 300pakeHue reomerpudeckux ¢uryp. Bzanmuoe pacro-
JIO’)KEHUE JIBYX IIPSAMBIX, IBYX OKPYKHOCTEH, IPSIMON U OKPY’KHOCTH.

Jnuna otpeska, nomaHou. Ilepumerp mMHOroyrosnbHuka. EquHunel m3mepeHust ninuHbl. M3mepenune
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOU JUIMHBI.

Buns! yrnos. I'pagycHas mepa yria. Mi3mepeHne u moCTpOeHHE YIIOB ¢ IOMOIIBIO TPAHCIIOPTUPA.

[onarue turomaan GuUrypsl; eAUMHUIBI U3MEpEHUs TuIomaay. [1nomans nIpsMOYrolbHUKA | TIJIONIATh
kBaapara. [IpubmmkenHoe n3mMepenue miomaaeil Guryp Ha kiaerdatoit Oymare. PaBHoBenkue Gurypsi.

Harnsiaabie nmpeacraBieHus O MPOCTPAaHCTBEHHBIX (QUTypax: KyO, mapajuiesienune, mpu3Ma, mupaMuia,
map, cdepa, Konyce, munuHap. M3o0pakenue mpoctpaHcTBeHHBIX (uryp. [Ipumepsr cedenuit. MHoro-
rpaHHuKH. [TpaBriibHBIE MHOTOrpaHHUKH. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB, [IWJIMHAPA U KOHYCA.

[Tonsarue o6bema; enuauIBI 00beMa. OOBEM MPSMOYTOJIBHOTO Mapajuielienumneia, Kyoa.

[TonsTue o paBenctse ¢uryp. LlenTpanbHas, oceBas U 3epkajibHasi cuMMeTpun. M300pakeHue cuMMeT-
PUYHBIX (UTyp.

I'eomerpnueckue Gpurypel.

[Ipsimble u yrael. Touka, npsmas, IIOCKOCTb. OTpe3ok, Jiyd. Yron. Buasl yrnos. BepTtukanbHble u
CMEXHbIE yriibl. buccekrpuca yria.

[TapamiensHbple U nepecekarouecs: npsaMsle. lleprnenaukynsapHeie npsMble. TeopeMbl 0 mapaienb-
HOCTH U NEPIEHAUKYIISIPHOCTH NpsIMbIX. [lepnennuKymnsap 1 HakIoHHas K npsAMoi. CepeIuHHBIN NepneH-
JTUKYISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOMCTBa OMCCEKTPUCH YIila U CEPEIUHHOTO MEPHEHIUKYIsIpa K OT-
PE3KY.

TpeyronsHuk. Bricota, Mennana, OuccekTpuca, cpeiHss JUHUSA TpeyroibHUKa. PaBHOOenpeHHBIE U
PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEIpEHHOro TpeyronbHuka. [Ipu3naku pa-
BEHCTBAa TPEYroJbHUKOB. HepaBeHCTBO TpeyroapHuKa. COOTHOLIEHUS! MEXKIY CTOPOHAMHU U yIilaMu Tpe-
yronbHuKa. CyMMa YIJIOB TpeyrosibHHKa. BHemHue yrisl TpeyronbHuka. Teopema daneca. [logobue
TpeyroapHUKOB. [Ipu3Haku momobus TpeyroabHukoB. Teopema I[lugaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHI€HC OCTPOro yrila MpsIMOYTOJIbHOTO TpeyrojabHUKa U yrios oT 0 1o 180°; nmpuBeneHne Kk octpomy
yriy. Penienue npsMoyrojbHbIX TpeyroiabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. DopMmy-
JIbl, CBA3BIBAIOINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHTE€HC OJJHOTO M TOrO K€ yriia. Penienue TpeyroinbHu-
KOB: TEOpeMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMedaTeIbHble TOUKH TPEYTOJIbHUKA.

UYersipexyronpHuk. [lapannenorpamm, ero cBoiicTBa u npusHaku. [IpsMoyroasHUK, KBagpat, poMO, UxX
CBOMCTBa U npu3HaKku. Tpanenus, cpenHss JTUHUS Tpaleuu.

MHoroyronsHuK. Beiykinbsie MHOroyroibHUKHA. CymMMa yriioB BBITYKJIOTO MHOTOYTobHUKA. [IpaBuiib-
HbIE€ MHOTOYTOJIbHUKH.

OkpyxHOCTh U Kpyr. Jyra, xopaa. Cextop, cermMeHT. LleHTpanbHbIil yroji, BOIUCAHHBIA yroJl; BEJIMYHNHA
BIIMCAHHOTO yria. B3auMHOe pacrosokeHne NpsiMol U OKPYKHOCTH, IBYX OKpykHocTel. KacarenbHas u
CEeKyIlasl K OKPY>KHOCTH, MX CBOMCTBAa. BryMcaHHbIE M ONMCAaHHBIE MHOTOYTOJbHUKU. OKPYKHOCTB, BIIU-
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CaHHasl B TPEYrOJIbHUK, U OKPYXHOCTb, OIIMCAHHAs OKOJIO TPEYrojbHUKA. BrucaHHBIE M ONMCaHHBIE
OKPYKHOCTH IPABUJIBHOTO MHOTOYT'OJIbHHKA.

I'eomerpuueckue npeoOpazoBanus. Ilonstue o paBeHctBe ¢uryp. IloHaTtue o IBMKEHUU: OceBas U
LEHTpaJIbHasi CAMMETPHH, NapalljIeNIbHbII nepeHoc, noBopoT. [louarue o nogodbun Guryp u roMOTETHH.

[TocTpoenust ¢ momolup0 HUPKYIS U JuHEHKU. OCHOBHBIE 3aJjaul Ha IIOCTPOEHHUE: JIEJIEHUE OTpE3Ka
[IOI0JIaM; ITIOCTPOEHHUE YyTiia, PABHOTO JAHHOMY; IIOCTPOEHHUE TPEYTrOJbHUKA 10 TPEM CTOPOHAM; IIOCTPO-
CHHE TEPHEeHIUKYIsIpa K IPSAMOif; OCTpOeHHE OMCCEKTPHCHI yIJia; JIeJeHNUEe OTpe3Ka Ha /1 PaBHBIX Ya-
cTeil.

Pemenue 3agau Ha BbIUKMCIEHHUE, JOKA3aTENbCTBO U MTOCTPOEHUE C MCIOIb30BAHUEM CBOMCTB M3y4YEH-
HBIX Quryp.

H3mepenne reomeTpu4ecKux BeJTUYHH.

Jnuna otpeska. PaccTostHue ot TOUku 10 NpsAMoil. PaccTosiHre Mex 1y napajjieibHbIMU IPSIMbIMH.

[IepuMeTp MHOTOyroJIbHUKA.

JnrHa OKpy»KHOCTH, YUCIIO JI; JJIMHA TyTU OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEX/1Y BEIMUYUHOMN LIEHTPAIbHOIO yIila U JUIMHON AYTH OKpPY’KHO-
CTH.

[onsarue miomany wiockux ¢uryp. PaBHococTaBieHHble M paBHOBeNUMKHE GuUTypsl. [Inomans npsmo-
yroibHuKa. [lnomanu napannenorpamma, TpeyroiabHuka u Tpanenuu. [lnomane Muoroyronsauka. I[lno-
a6 KpyTa H 1013 s cekropa. COOTHOIIEHUE MEXKTY TUIOMIASIMH TOTOOHBIX (HUTYD.

Pemenue 3a1a4y Ha BBIYMCIIEHUE U TOKA3aTEIbCTBO C UCIIONIb30BAHUEM M3YUCHHBIX (POPMYII.
Koopaunarsl.

VYpaBuenue npsmoil. Koopaunatel cepenunbsl oTpe3ka. @opMyna pacCTOSHUS MEXKIY IABYMsI TOUYKaMU
IJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BekTophbl.

Jmunaa (Momynb) BekTopa. PaBencTtBo BekTopoB. KomnmuueapHsie BekTOphl. KoopamHaTel BekTOpa.
YMHOK€EHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHNE BEKTOpA 110 JBYM HEKOJIMHEAPHBIM BEK-
TopaM. CkaisipHO€ IPOU3BE/IEHNE BEKTOPOB.

JIO'NKA U MHOKECTBA (10 u)
TeopeTHKO-MHOKECTBEHHbIE IIOHATHS.

MHOXeCTBO, JJIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB TEPEUUCIICHHEM JJIEMEHTOB, XapaKTePUCTH-
yeckuM cBoicTBOM. CTaHnapTHBIE 0003HAYEHHS YHCIOBBIX MHOXeCTB. IlycToe MHOXecTBO U ero 06o-
3Hauenue. [logmuoxecTBo. OOBeAMHEHNE U TIEPECEUCHUE MHOXKECTB.

Wnmroctpatiuisi OTHOIIEHUI MEKy MHOKECTBAMU C MIOMOIIBIO Tuarpamm Jitnepa — BeHHa.
9J1eMeHTBI JTOTHKH.

Omnpenenenue. AkcuoMbl U TeopeMbl. JlokazarenscTBo. Jloka3zaTenbCcTBO OT MPOTUBHOTO. Teopema, 00-
paTtHas naHHou. [Ipumep u KoHTpHIpHUMeEp.

[TonsiTvie 0 paBHOCUIIBHOCTH, CIIEJOBAHUH, YIIOTPeOICHHE IOTHUECKUX CBSA30K, €CITH TO B TOM U TOJIBKO
B TOM CJTydae, JOTHYCCKHUE CBSI3KH U, HIIH.

MATEMATHUKA B UCTOPHUYECKOM PA3ZBUTUHN

Hctopus ¢dopmupoBaHus TOHATHS 4YHCIA: HATypajbHBIE YHCIA, JPOOU, HEJOCTAaTOYHOCTb pAaIHO-
HaJIbHBIX YUCEJI Il TEOMETPUUECKUX U3MEPEHMN, HppalMOHaIbHble uncia. CTapuHHBIE CUCTEMBI 3alIMCH
gucen. J[poou B Basuione, Erunte, Pume. OTkpbiTHe necsaTHUHBIX Opobeil. CTapuHHBIE CUCTEMBI MED.
JlecaTuunble 1pobu n MeTpudeckas cucrema mep. IlosBnenue orpunarenbHbx yncen u Hyns. JI. Mar-
HULKHN. JI. Ditnep.

3apoxaenue anreOpsl B Henmpax apudmeruku. An-Xopesmu. Poxnenne OykBeHHOW CHUMBOJHKH. [1.
®epma, ®@. Buer, P. [lexkapt. Ucropus Bonmpoca o HaxoxaAeHUU (GOpMyJsl KOpHEH ainredpanyeckux ypas-
HEHMI, Hepa3pelMOoCTh B pajiiKajiax ypaBHEHUH creneHu, Oonbiielt uetbipex. H. Tapranbs, x. Kap-
nano, H. X. AGens, O. [anya.

N300peTenne MeToga KOOPAMHAT, MO3BOJISAIOLIETO NEPEBOJUTh F€OMETPUUECKNE OOBEKThI Ha A3BIK all-
reopel. P. Jlexapt u I1. @epma. [Ipumeps! paznuyHbIX CUCTEM KOOPAWHAT HA IJIOCKOCTH.
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3amaua Jleonapmao ITuzanckoro (®Pubonayum) o kponmkax, yucina OuboHauyn. 3amaga 0 MIAXMaTHOM
JOCKE.

Hcroku Teopun BEPOSITHOCTEN: CTPaxoBoe 1eno, azapTHblie Urpkl. II. ®depma u b. Ilackans. . bepuyi-
mu. A. H. Konmoropos.

Ot 3emnemepust k reomerpuu. [ludarop u ero mkomna. ®Pamec. Apxumen. IloctpoeHne MpaBUIBHBIX
MHOroyroiasHukoB. Tpucekuus yria. KBagparypa kpyra. YaBoenue kyba. Mctopus uucna 1. 3o10Toe
ceuenne. «Hauana» Epxnnpa. JI. Ditnep. H. 1. JlobaueBckuii. MicTopus nsToro nocrysnara.

Co¢usmbl, mapagoKChl.

Pe3epB Bpemenu — 100 4
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TemaTn4eckoe IJIAHUPOBAHHE

C onmpeacjaJeHueM OCHOBHBIX BU/I0B y'lCﬁHOﬁ ACATECJIBbHOCTH H METANPEIMETHBIX YMCHI/Iﬁ U HABBIKOB

MATEMATHKA
5—6 kuaccnl (350 u)

OcHoBHOe coaecpKkaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0B Jiesl-
TeJbHOCTH YYEHUKA (Ha YPOBHE Y4eOHBIX
JeicTBHIl)

MeTaﬂpeIlMeTHbIe YMeHUus U HABBIKHA

2

1. HarypauabHhbie yuciaa (5 Oy)

Harypanbnbiii pan. JlecatndHas cucteMa CUHC-
neHus. ApudmeTHueckue ACUCTBUA C HATy-
panbHbIMU unciamu. CBolicTBa apudmernye-
CKHUX OEHCTBUH.

[TonsiTHe O CTETIEHU C HATYpaJIbHBIM MOKa3aTe-
JIeM.

KBanpar u ky6 uucna.

UucnoBble BbIpAXKEHUS, 3HAYEHUE YHUCIOBOTO
BbIpakeHHs. [lopsSaoK NEUCTBUI B YHUCIOBBIX
BBIPKEHUSX, UCIOJIF30BaHNE CKOOOK.

Pemenne TekcTOBBIX 3amay apuPpMETHUECKUMU
CII0CO0aMHU.

Henurenu u kpatubie. Hanbonpimmii oOmmii me-
TUTENb; HauMeHbIee odiiee kpatHoe. CBolicTBa
nenuMoctu. [Ipu3Haku nenumMocTty Ha 2, 3, 5, 9,
10. IIpocteie u cocTaBHbIe uncia. Paznoxenue
HaTypaJbHOTO YMCJIa HAa POCTHIC MHOKHUTEITH.
JleneHue ¢ 0OCTaTKOM

OnuckiBaTh CBOMCTBA HATYPAJIBLHOIO psija.
Yurath U 3aNUCBHIBATH HATypaJbHbIE YUCIA,
CpPaBHMBATH U YIIOPSAJOYUBATH UX.

BBINOTHATL BBIUKCIEHUS C HATypaJbHBIMU
YUCJIAMH; BBIYHMCIIATH 3HAYECHUS CTETICHE.
@opMyJIMPOBATh CBOWCTBA apU(PMETHUIESCKHX
NEWCTBUM, 3allMChIBaTh MX C TMOMOIIBIO OYKB,
MpeoOpa3oBhIBaTh HA UX OCHOBE YUCIIOBBHIE BBI-
paxeHusl.

AHaJIM3UPOBATh U OCMBICJIHBATh TEKCT 3a-
a4y, nepedopmyIMpoBaTh YCIOBHE, H3BJIe-
KaTh HEOOXOIUMYIO HH(OpPMAIHIO, MOAEIHPO-
BaTh YCIIOBHE C ITIOMOIIBIO CXEM, PUCYHKOB, pe-
AJBHBIX IPEAMETOB; CTPOUTH JIOTHYECKYIO Iie-
MOYKY PacCyXKJICHHI; KPUTUYECKH OLEHMBATH
MOJyYEHHBI OTBET, OCYLIECTBJATH CaMOKOH-
TPOJIb, POBEPST OTBET HA COOTBETCTBUE YCJO-
BHIO.

DopmMyJIMPOBATh ONPEICICHUS JEIUTENsT U

YMersb BUIETh MaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE NMPOOJIEMHON CUTyalllu B OK-
PYKaroLIeH )KU3HU.

IloHuMaTh CyIIIHOCTH aJrOPUTMHUYECKUX
NpEANUCAaHNN U YMEHHE IEUCTBOBATh B COOT-
BETCTBUHU C NPEUIOKEHHBIM AJITOPUTMOM.
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KpPaTHOTO, MPOCTOTO YHCIa M COCTABHOTO YHCIIA,
CBOWCTBA U MIPU3HAKH JICTUMOCTH.

Jloka3pIBaTh U OMPOBEPTraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS O JCTUMOCTH YH-
cen. KnaccudumuposaTh HaTypajibHbIC YUCIIA
(4eTHBIC U HEUETHBIE, TI0 OCTATKAM OT JICJICHUS
Ha3 U T. IL).

HcceaenoBarh npocTeiime YMCIOBbIE 3aKOHO-
MEPHOCTH, POBOJIUTH YHUCIIOBBIE IKCTICPUMEHTHI
(B TOM YHCIIE C UCIIOJIb30BAHUEM KAIIBKYJISTOPA,
KOMITHIOTEPA)

2. Jpo6wu (120 u)

OObikHOBeHHBIE J1poOn. OCHOBHOE CBOWCTBO
npobu. CpaBHeHUE OOBIKHOBEHHBIX JpOOeil.
Apudmernueckre IEHCTBHUS ¢ OOBIKHOBEHHBIMH
npobsimu. Haxoxknenue yactu OT II€JIOTO U 1ie-
JIOTO T10 €T0 YaCTH.

Hecatuunble apobu. CpaBHEHUE JECSITUYHBIX
npobeit. ApudmMernueckue ASHCTBUS C I€CSITHY-
HbIMU JIpoOsmu. [lpencraBneHue aecATHUHON
Ipodu B BHJIe OOBIKHOBEHHOM ApoOU 1 OOBIKHO-
BEHHOU B BUJE IE€CATUYHOMN.

OtHomenwue. [Iponopiiys; OCHOBHOE CBOHCTBO
IIPOTIOPLINH.

[IporeHTsl; HaxOXKAEHHE MTPOLIEHTOB OT BEJIU-
YMHBI U BEJINYUHBI 110 €€ IIPOLIEHTaM; BbIpaKke-
HUE OTHOILIEHUS B IPOLIEHTAaX.

Perienue TekcTOBBIX 331a4 apU(PMETUUECKUMHU
criocobamu

MopneaupoBaTthb B rpadu4eckoil, mpeaMeTHOMI
(opMe MOHATHSA U CBOICTBA, CBSI3aHHBIE C IOHS-
THEM OOBIKHOBEHHOH JpoOH.

®opmyIHMpoOBaTh, 3aMMCHIBATH C IOMOILBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOW apo-
0u, npaBuIa JAEHCTBUIM ¢ OOBIKHOBEHHBIMHU JPO-
OsIMU.

IIpeoGpa3oBbiBaTh  OOBIKHOBEHHBIE  JIpOOH,
CpaBHUBATh M YIOPSJI0YMBATH UX. BBINOIHATH
BBIUUCIIEHUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Yurare ¥ 3aNUCHIBATH JECSITUYHBIE JPOOH.
IIpeacTraBasATh OOBIKHOBEHHBIE POOM B BUJE
JECATUYHBIX M JECATUYHbIC B BUEC OOBIKHOBEH-
HBIX; HAXOAUTBh [JECATUYHBIE NPHOIMKEHUS
OOBIKHOBEHHBIX JAPOOEi.

CpaBHMBATh U YHNOPSAA0YMBATH JECATHYHBIC
npoOu. BBIMOTHATH BBIYUCIECHUS C JECSITHY-
HBIMU JIPOOSIMH.

Hcnoab30BaTh SKBUBAICHTHBIE MTPECTABICHHS
JOpOOHBIX YHUCEN NMPU HUX CPaBHEHUH, NPH BbI-
YHCIICHUSX.

IMoHuMaTh CyIIHOCTH aITOPUTMUYECKUX MPEN-
NUCaHUH U yMEHHe JeHCTBOBaTh B COOTBET-
CTBUM  C  MPEAJOKEHHBIM  aJTOPUTMOM.
YMeHHne caMOCTOSTENbHO CTaBUTh LIEIH, BbIOU-
paThb U CO3/1aBaTh AJITOPUTMBI JJIsl PELICHUS
y4eOHBIX MaTeMaTHUECKUX MpobieMm;
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BbINOJHATH TPUKHUIKY U OLICHKY B XOJIC BbI-
YUCJICHU.

O0bsicHATH, uTo Takoe mpoueHT. Ilpexcras-
JISITh TIPOLICHTHI B BUJIE Ipo0eil U 1poOu B BUE
IIPOLIEHTOB.

OcymecTBasTh nouck uHpopmanuu (8 CMU),
coJiepKalleil JaHHbIE, BBIPA)KEHHBIE B IPOLIECH-
Tax, uHTeprperupoarh ux. IlpuBoauThH mNpU-
MEpbI UCIOJIB30BAHUS OTHOIICHH HA MPAKTHKE.
Pematp 3a7auu Ha MPOLEHTHI U IPoOH (B TOM
4yCclie 33J]a4d U3 PeaIbHOM NMPAKTUKH), UCIIONb-
3ys MpH HEOOXOAMMOCTH KalbKYNIATOp; HC-
[10JIb30BATh MOHSITUSI OMHOUIEHUS U NPOnop-
Yuu TIPU pEIICHUHU 3a/1ad.

AHaJIM3UPOBATHL U OCMBICIMBATh TEKCT 3a-
naud, nepedopMyJIMpoOBaTh YCIOBHUE, H3BJIe-
KaTh HEOOXOANMYIO MH(OpMAIKIO, MOIETHPO-
BaTh YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, pe-
QJIbHBIX INPEJAMETOB; CTPOMTH JIOTUYECKYIO lIe-
MOYKY PACCYXACHUN; KPUTUYECKU OIeHHBATH
MOJIyYEHHBII OTBET, OCYLIECTBJIATH CAMOKOH-
TPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBHE YCIIO-
BHIO.

IIpoBoauTH HECIIOXKHBIE UCCIIEIOBAHMS, CBS-
3aHHBIE CO CBOMCTBAMHU JAPOOHBIX YHUCEI, ONKpa-
SCh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE
C MCIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA)

3. PauuonanbHbie ynciaa (40 y)

[TonoxurenpHbIE U OTPULIATENIBHBIEC YUCIIA,
Moy yucia. M3o0paxxeHue yucen ToUKaMu
KOOPJMHATHON MPSIMOM; TEOMETPUYECKAsl UH-
TepIpeTanus MOAYIIs YUCIIA.

MHO0XeCTBO LIENBIX Yncena. MHOXKeCTBO pa-

IIpuBoaAMTHL NpUMEPHI UCIIOIB30BAHUS B OKPY-
JKAIOLEM MHUpPE MOJIOKUTEIBHBIX U OTPULATENb-
HBIX YHCel (TeMIiepaTypa, BHIUTPBII — IIPOUT-
PBILL, BBIIIIE — HI)KE YPOBHS MOPS U T. II.).

MN300paxkars TOUKaMu KOOPJAMHATHOW NPSMOMU

IlonumMaTe CyIIHOCTH ANTOPUTMHYECKHUX
NpEANUCaHUN U YMEHUE ICHCTBOBaTb B CO-
OTBETCTBUH C MIPEMIOKEHHBIM AITOPUTMOM.
YMeHHe NMOHMMATh U HCIIOIb30BAaTh Mare-
MaTHYECKHE CPEJCTBA HarIsigHocTu (rpa-
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HUOHATBHBIX yKcesl. CpaBHEHUE PAllMOHATIBHBIX
yucen. ApudMeTHIECKUE ACHUCTBUS C PaIro-
HabHBIMU Ynciaamu. CBoOMCTBA apudmeTHye-
CKUX OeHCTBUU

MOJIOKUTENBHBIE U OTPUIIATEIIbHBIC PAllMOHAIb-
HBIE YMCIA.

XapakTepu30BaTh MHOXECTBO IIEJIBIX YHCEI,
MHOECTBO PAallMOHAJILHBIX YHCEI.
@®opmMyJMpoOBaTh U 3aMHUCHIBATH C ITOMOIIbIO
OyKB CBOWMCTBa JCHCTBUU C pallMOHAIBLHBIMU
YHClIaMU, MPUMEHSTH I peoOpa3oBaHUs YH-
CJIOBBIX BBIPQ)KCHUM.

CpaBHUBATh U YNOPSA0YUBATH pPalMOHAIIb-
HBIE YKCJIa, BBIMOJHATH BBIYUCIICHUS C PaIuo-
HaJIbHBIMH YHCIIaMHU

(duKkn, nUarpaMMbl, TaOJIHIIBI, CXEMBI U JIp.)
JUIS. WJUTFOCTPAIlUU, HHTEPIpPETAIlUH, apry-
MEHTALUH;

4. I/I3Mepennﬂ, l'lpI/IGJ'lI/I)KeH]/Iﬂ, OICHKM. 3aBucumocTn MEXKTY

(204)

BCJIMYMHAMHU

[IpuMepsl 3aBUCHMOCTEN MEXAY BEIMUYNHAMHU
CcKopocmb, 8peMs, paccmosHue, npou3eoou-
menbHOCMb, 6pems, paboma, yeua, Koau-
yecmeo, cmoumocms ¥ 1p. [Ipeacrasinenune
3aBUCUMOCTEH B BU€e (popmyil. Berunciaenus no
dbopmynam.

Pemenne TeKCTOBBIX 3a/a4 apu(PMETHUECKUMHU
criocobamu

BrpipaxkaTh 0JIHU €TUHULIBI U3MEPEHUSI BEJIH-
YUHBI B APYTUX €IUHUIIAX (METPHI B KUIOMET-
pax, MUHYTHI B yacax u T. IL.).

OKpyriasTh HaTypallbHbIE YHCTIA U IeCATUYHbBIC
npoOu. BEIONHATh MPUKUAKY U OIEHKY B XOJI€
BBIYMCIICHUM.

MopenupoBaTb HECIOXHBIE 3aBUCHMOCTH C
MOMOIIIBI0 (POPMYIT; BBITIOJHATH BBIUUCICHUS TIO
dhopmynam.

Hcnoab30BaTh 3HaAHUS O 3aBUCUMOCTSIX MEXKIY
BEJIMYUHAMU (CKOpPOCTb, BpEMs, PAaCCTOSHUE;
paboTa, TPOU3BOIUTENHEHOCTD, BPEMsS U T. II.)
TIPU PEIICHUH TEKCTOBBIX 3a71a4

YMeThb BUACTh MATEMaTUYECKYIO 33/1a4y B KOH-
TEeKCTe MPOOJIEMHOM CUTyallud B JAPYTUX IHC-
UIUTHHAX, B OKPYXKAIOIICH KU3HU

5. DaemenTnl anredops! (25 u)

Ucnons3oBanne OykB Jyisi 0003HAYEHUS YHUCEN,
JUIS 3aIUCH CBOWMCTB apU(pMETHYECKHX IeHCT-
BUH.

bykBeHnHble BbIpakeHUs (BBIpRXKEHUS C Tiepe-
MEHHBIMH). UYwWcIioBOe 3HAaYCHHWE OYKBCHHOTO
BBIPKEHUSI.

YuTaTth W 3aNHCHLIBATDH 6YKBCHHI)IG BBIpaXxe-
HUs, COCTaBJIATHb 6YKBCHHBIC BBIPpAKCHUA 110
YCIIOBHAM 3a1a4.

Borunciaarh 4YHCIOBOE 3HAYCHHE 6YKBCHHOT0
BBIPpAXCHUA IIPHU 3aJaHHBIX 3HAYCHUAX 6YKB
CocraBiasith YpaBHCHHA II0 YCJIOBHUSAM 3aJad.

YMeTb BUIETh MATEMAaTUUECKYIO 3a7]a4y B
KOHTEKCTE MPOOIEMHOM CUTYyaIlUU B OK-
pyKaroniei )KU3HU.

IToHuMATh CYIIHOCTH AIITOPUTMUYECKUX ITPEI-
MHCAaHUW U YMEHUE JEHCTBOBATh B COOTBETCT-

BUHU C MPCAJIOKCHHBIM aJITOPUTMOM.
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VYpaBHeHue, kopeHb ypaBHEeHMsA. HaxoxaeHue
HEU3BECTHBIX KOMIIOHEHTOB apu(MeTHYEeCKUX
JEACTBUU.

JlekapToBpl KOOpAMHATBl Ha IUIOocKocTU. [lo-
CTPOEHUE TOYKHM MO €€ KOOpAHHATaM, OIpele-
JIEHUE KOOPJIMHAT TOYKHU Ha IUIOCKOCTH

Pemate npocreiimme ypaBHEHUs Ha OCHOBE 3a-
BUCUMOCTEH MEXJIy KOMIIOHEHTaMu apudme-
TUYECKUX JCHUCTBUM.

CTpouTh Ha KOOPAMHATHOM IUIOCKOCTH TOYKHU U
¢Gurypsl 1o 3aJaHHBIM KOOpIUHATaM; OIpejae-
JIATh KOOPAMHATHI TOUYEK

HepBOHa‘{aJILHLIe NpEaACTaBICHUA 00 naciax u
0 METOJAaX MAaTEMAaTUKH KaK YHHBCPCAJIbBHOM
SA3BIKC HAYKHW U TCXHHUKHU, CPCACTBC MOJACIIMPOBA-
HUSA SIBICHUI 1 IIpONLECCOB;

6. OnucarenbHas cratuctuka. BepostHoctb. KomOnnaropuka. MHoxkecTBa

(20y)

IIpencraBneHue naHHBIX B BUJE TAOJIULL, 1A~
IPaMM.

[Tonstue o ciydailHOM ombiTe U cOObITUU. [O-
CTOBEpPHOE M HEBO3MOXKHOe coObiTus. Cpas-
HEHUE IIAHCOB.

Pemenne koMOMHATOpHBIX 3a7ad InepedopoM
BapUaHTOB

H3BaekaTh nHGOPMAITUIO U3 TAOIUIL U THA-
rpamMMm, BBINOJHATH BBIYUCICHUS 10 TaOIHMY-
HBIM JIaHHBIM, CPABHUBATb BEJINYMHBI, HAXO-
AUTH HaNOOJBIINE M HAUMEHBIITNE 3HAYCHUS U
Ap.

BoinosHATs cO0op MHpOpMaUU B HECIIOKHBIX
cllyyasix, NpeACTaBJIATh MH()OpMaILUIO B BUJE
TaOJHIl ¥ AMarpamMM, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOIPaMM.

IIpuBomuTs 1pHUMEpHl CIy4alHBIX COOBITHIA,
JOCTOBEPHBIX U  HEBO3MOXXHBIX  COOBITHIA.
CpaBHHUBATBh IIAHCHl HACTYIUIEHHUS COOBITHH;
CTPOUTH PEUEBbIE KOHCTPYKLUU C HCIOJIb30BaA-
HUEM CIIOBOCOYETAHUH Oo.iee 6eposAmHo, ma-
J108epOAmMHO WU JIP.

BoinosHATHL epedop BceX BO3MOMXKHBIX Bapu-
aHTOB JIJIs TIepecyeTa 00bEKTOB MIIM KOMOMHA-
Ui, BBIAEAATHh KOMOMHAIIMY, OTBEYAIOIIUE 3a-
JTAaHHBIM YCJIOBHSIM

IIpuBoANTH NpUMEpPHI KOHEYHBIX U OECKOHEY-
HBIX MHOXKeCTB. HaxoauTe o0beHeHue u ne-
pecedeHne KOHKPETHBIX MHOeCTB. [IpuBoauTh
MIPUMEPHI HECIOKHBIX KIaCCU(PHUKAINI U3 pa3-
JUYHBIX 00J1aCTeH KU3HU.

I/IJ'IJ'IIOCTpI/IpOBaTL TCOPCTUKO-MHOKCCTBCHHBIC

YMerb BUIETh MATEMATUUYECKYIO 3a7a4y B
KOHTEKCTE MPOOJIEMHON CUTYallUu B OKPY-
JKaromie KU3HU.

YMeHue BbIIBUIaTh THIOTE3bI IPU PELLIEHUN
y4eOHBIX 3a7a4, TOHUMAaTh HEOOXOAMMOCTh UX
MIPOBEPKU
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MOHSATHUSA C TOMOIIBIO KPYroB Ditsiepa

7. Harnsanas reomerpus (45 u)

Harmsinaele mpencraBineHuss o  ¢Gurypax Ha
IUIOCKOCTH: IIpsiMasi, OTPE30K, JIyd, yroil, JoMa-
Has, MHOIOYIOJIbHUK, IIPABUJIbHBIM MHOIO-
YTOJIBHUK, OKPYKHOCTb, Kpyr. YeTelpexyroisb-
HUK, INpPSMOYIOJIbHUK, KBajapaT. TpeyrosibHUK,
BH/IbI TPEYTOJIbHUKOB.

N300pakenne reomerpuueckux ¢uryp. Bzaum-
HOE PACIIOJIOKEHHUE BYX NPSAMBIX, JBYX OKpYXK-
HOCTEH, NPSIMOU U OKPY’KHOCTH.

Jnvna otpeska, nomanoul. Ilepumerp MHOTO-
yrojapHUKa. EnvHuMnbl M3MepeHus UMHbL H3-
MEPEHME [UIMHBI OTpPE3Ka, IIOCTPOCHHUE OTPE3Ka
3aIaHHOY JUIMHBI.

VYron. Buast yrios. I'panycnas mepa yrma. 13-
MEpPEHUE M IIOCTPOEHUE YIVIOB C IIOMOUIBIO
TpaHCIOPTHPA.

[TonsTre miomanu QUrypbl; eQUHULBI U3MeEpe-
Hus momanu. llnomane npsMoyronbHuka H
ionaapb KBajapara. PaBHoBenukue Gurypsl.
Harnsanusle npeacraBiaeHuss O MPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajuienenunesa, npusma,
nupamMua, map, cgepa, KoHyc, TMIHIp. M3006-
pakeHHe IpPOCTpaHCTBEHHBIX ¢uryp. IIpumeps
cedyeHui. MHOrorpaHHMKY, IPaBUIIbHBIE MHOIO-
rpaHHUKU. [IpuMepsl pa3BEpTOK MHOTOIpaHHH-
KOB, IIWJIMHJPA U KOHYCA.

[TonsTne oObema; emwHUIBI 00Bema. OO0BeM
NpSIMOYTOJIBHOTO Tapaijenenunena U o0beM
KyOa.

[Tonsatue o pasenctBe ¢uryp. LlenTpanbHas,

Pacno3naBaTth Ha uepTexax, pUCyHKax U MOJe-
JSX TeoMeTpudeckue (QUrypsl, KOHGUrypanuu
¢uryp (wiockue u mpoctpancTBeHHbIE). Ilpu-
BOJMUTH IIPUMEPBl AHAJIOTOB TI€OMETPHUYECKHUX
¢buryp B OKpy’Karomem Mupe.

N300paxkaTh reomerpuueckue QUIypbl U HUX
KOH(UTrypalu OT PYKH U C HCIIOJIb30BAaHHEM
YEepTEXHbIX HHCTpyMEHTOB. M300paxkarh reo-
MeTpuueckre (GUrypsl Ha KieTyaToi Oymare.
H3mepsAaTs ¢ NOMOLIBIO HHCTPYMEHTOB U CPaB-
HUBaTh JUIMHBI OTPE3KOB M BEJIMYUHBI YTJIOB.
CrpouTh OTpE3KM 3aJaHHOM UIMHBI C IOMO-
LIBI0 JIMHEHKHU U LUPKYJIS U YIJIbl 3aJaHHOW Be-
JUYMHBI C TIOMOIUBIO TpaHCHOpTUpa. BblI-
paxaThb OJHU €IUHUIBI U3MEPEHUSI JUIUH Yepe3
IpyTHe.

BprluncaaTe 1UlOmanM KBaApaToB M IPSAMO-
YTOJIbHUKOB, HUCHOJb3ysd (HOPMYJbl IUIOIIAAH
KBaJipaTa Y IJIOLIaN MPSIMOYT OJIbHUKA.
Beipamxkarbh OJHM €OUHMIBI HM3MEPEHUs ILUIO-
jau yepes Apyrue.

M3roraBaMBaTh NPOCTPAHCTBEHHBIE (UTYPHI
U3 pPa3BEpTOK; pacro3HaBaTb pPa3BEPTKH KyOa,
napajuleJienunena, MUpaMuabl, WIMHIPA U KO-
Hyca. Paccmampusams tupocTedive ceyeHUs
MPOCTPAHCTBEHHBIX (UTYp, MOJTydaeMble IMyTeM
MPEIMETHOTO WM KOMIIBIOTEPHOTO MOJIEIHPO-
BaHUs, ONPEAeJATh UX BUI.

BbruuciasaTs o0beMbl Kyba M TIPSIMOYTOJIEHOTO
napaiesenunesa, ucruoiab3ys GopMyisl o0bema

CTpouTh JIOTMYECKYIO LIETIOUKY PacCyXIACHUM,
COIOCTABJIATDH ITOJIyYECHHBIM pE3yJIbTaT C YCIO-
BHUEM 3aJIa4H.

YMeHHe IPUMEHATh UHAYKTUBHBIE U 1E€AYKTHB-
HBIE CIIOCOOBI PACCYX/ICHUH, BUACTh Pa3INYHbIC
CTpaTeruy peleHus 3a1aq

YMeHue IJIaHUPOBaTh U OCYLIECTBIATH Jesi-
TENBbHOCTh, HAIIPABICHHYI0 Ha pEIICHHE 3aJad
UCCIIEZIOBATEIBCKOTO XapaKTepa;
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oceBasi ¥ 3epKajibHas CUMMETpuu. M3o00paxenue
CUMMETPUYHBIX QUTYp

Ky0a n o0bemMa MpsIMOYroJIbHOTO Mapasiesenu-
nena. BeIpamarb OAHM €IMHUILBI U3MEpPEHUs
o0Bema uepe3 JApyrue.

HccaenoBarb 1 ONUCHIBATH CBOICTBA I'€OMET-
puueckux ¢uryp (IUIOCKUX W TPOCTPAHCT-
BEHHBIX), HCIOJIb3YsI JKCIEPUMEHT, Halirofe-
Hue, usMepeHue. MoaeanpoBaTb TI'e€OMETPU-
Yeckue OOBEKThI, HCIONB3Yysd Oymary, Iuia-
CTWJINH, IPOBOJIOKY U Jip. Mcmosib30BaTh KOM-
MBIOTEPHOE MOJECIMPOBAHUE U SKCIIEPUMEHT IS
M3Y4YEHHUsI CBOMCTB T€OMETPUUYECKUX OOBEKTOB.
Haxoauth B OKpyXarolleM MUpE IUIOCKHE U
IIPOCTPAHCTBEHHBIE CUMMETPUYHBIE (PUTYPBI.
PemaTtp 3a7aun Ha HAaXOXJAEHHUE JUIMH OTpPE3-
KOB, [IEPUMETPOB MHOTOYT OJIbHUKOB, TPajyCHOU
Mephl YIJOB, IUIOLIAACH KBaApaToB MU MPSIMO-
YrOJIbHUKOB, 00bEMOB KyOOB U MPSAMOYTOJbHbIX
napajuienenunesoB, Kkyda. Beiaeassts B ycio-
BUU 3aJ]a4d JAaHHbIE, HEOOXOAUMbIE IS €€ pe-
LIEHMSI, CTPOMTH JIOTMUECKYIO LIETNOYKY pac-
CY)KJICHUW, CONMOCTABJATH TOJYYEHHbIA pe-
3y/lbTAT C YCIOBUEM 3a/1aUH.

H3o0paxkars paBHbIE QUIYpHI, CHMMETPHUHBIE

burypsl

Pe3epB epemenu - 20 u
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TemaTHuyeckoe NJIAHNPOBaAHUE
MaremaTuka 7-9 kiaacceol ( 5104)

Pa3znen «Anaredpa»

OcHoBHOe coaecpKaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0OB J1esi-
TeJbHOCTH YYEHUKA (Ha YPOBHE Y4eOHBIX
JaeicTBHil)

MeTaﬂpeIlMeTHbIe YMeHUs U HABBIKHA

2

1. JleiictBuTejabHbIe uncaa (15y)

Pacmimpenue MHOXECTBa HATypalibHBIX YHCEI
JI0 MHO>KECTBA IEJIBIX, MHOKECTBA LEIBIX YHCEN
JI0 MHOXKECTBa pPaIlMOHAJBbHBIX. PanmoHanibHOE
YHCJIO KaK OTHOIIEHHE  m/n, TAe m — ILEJI0e
YHUCJIO, @ 1 — HATypPaJIbHOE YUCIIO.

Crenenb ¢ 11es1bIM Mokazatenem. KBagpaTHbii
KOpeHb u3 uncia. KopeHs TpeTselt cTeneHu.
[TonsTre 06 uppanronaibHoM yncne. Uppanuo-

HaJbHOCTh YMCIAV2 U HECOM3MEPUMOCThH CTO-
POHBI U AMaroHAJIX KBaapara. [lecaTuunsie npu-
OJIM>KEHUSI UPPAITMOHAIBHBIX YHCEIL.
MHOX€eCTBO JIEWCTBUTENIBHBIX YHUCEN; Npea-
CTaBJICHUE JIEHCTBUTENLHBIX YHCENl B BUJIE Oec-
KOHEYHBIX JEeCATHYHBIX JApobell. CpaBHEHHE
JEWCTBUTEIbHBIX YUCEN.

B3anmMHO OZHO3HAYHOE COOTBETCTBUE MEKIY
JEWCTBUTEIbHBIMA YHCIIAMU U TOYKAMH KOOP-
JUHATHOU TMpsAMON. YHCIOBBIE NPOMEKYTKHU:
WHTEpBaJ, OTPE30K, JIy4

OnuchIBaTh MHOXECTBO LEJIbIX YUCEI, MHOXKE-
CTBO pallMOHAJIbHBIX YUCEJ, COOTHOLICHUE ME-
Y 3TUMU MHOKECTBAMHU.

CpaBHUBaThL U YNOPSAAOYMBATH pPalMOHANb-
HbI€ 4YHKCJa, BBINOJIHATH BBIYMCIIEHUS C paLUo-
HaJIbHBIMU YHCJIAMH, BBIYHCJIATH 3HAYCHHUS
CTENEHEH C LEJIBbIM IT0KA3aTENIEM.
®opMyJIMPOBATh OINPEACIECHUE KBaIPATHOTO
KOpHs U3 yucna. Mcnosb3oBaTh rpaguk QyHK-
ouu y = X2 JUIsl HAXO3KICHHS KBaJIpaTHBIX KO-
Hel. BpluMceasiTe TOUHBIE M TPUOIMIKEHHBIE
3Ha4YeHHUs1 KOpPHEH, UCTIONb3Ys IPU HEOOXOMMO-
CTH KaJIbKYJISTOpP; MPOBOAMUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpPOBaTh ONpE/EIIEHNE KOPHS TPEThen
CTENEeHU; HAXOIUTh 3HAYCHUS] KyOUUYECKUX KOp-
Hell, mpu HEeoOXOAMMOCTU HCHOJB3Ys, KalbKy-
JATOP.

IIpuBoanTHL NpUMEPHI HPPALIMOHAIBHBIX YUCEIL;
pacno3HaBaTh palliOHAIbHbIE U HpPaIlOHANb-
HbIE YMCla; H300pakaTh 4uciIa TOYKaMH KOOp-
JUHATHOMN TIPSIMOM.

YMeHnHe NoHUMAaTh W UCIOJIH30BaTh MaTeMaTH-
YECKHE CPEeJCTBAa HArSATHOCTH (Tpaduku, aua-
rpaMmbl, TaOJHUIBI, CXEMbl W JAp.) I Wi-
JIOCTPALlMU, UHTEPIPETALUU, apTyMEHTAIUH.
YMeHune HaxoIuTh B Pa3IMYHBIX HCTOYHUKAX
uH(bOpMaIIKI0, HEOOXOAUMYIO JJIsl pEeLIeHUs Ma-
TEMaTHYECKHUX MPOOJIEM, IPEICTABIAThH €€ B T0-
HATHOW (opme, MPUHUMATH pElIEHUE B YCJO-
BHSIX HETIOJIHOW M M30BITOYHON, TOYHOM U BEPO-
STHOCTHOW MH(pOpMAIUH.
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HaxoauTh JecATHUYHBIC MPUOIMKEHUS PALHO-
HaJbHBIX U UPPALUOHAIBHBIX UYHCEN, CPABHM-
BaTh U YNOPSAA0YMBATH JICHCTBUTEIHHBIC YHC-
na.

OnuchIBaTh MHOXECTBO JCHCTBUTEIBHBIX YH-
Cell.

Hcnonb3oBarh B MNHCBMEHHOW MaTeMaTuye-
CKOW peun 0003Ha4YeHHsS M Tpaduyueckue u300-
pPaKEHHSI YUCIIOBBIX MHOXKECTB, TEOPETUKO-MHO-
KECTBEHHYIO CUMBOIIUKY

2. HW3mepenusi, npudam:kenus, ouenku (10 v)

[TpubnmxeHHOe 3HAYCHHE BEITUYUHBI,
TOYHOCTh NPUOIKEeHUs. PazMepbl 00beKTOB
OKpY>KaloIlero Mupa (0T 3J1€MEHTApHBIX YaCTHUI]
1o BcenenHoit), JUIMTENbHOCTh MPOLIECCOB B
OKpY’KarollleM Mupe. Belenenue MHOXHATENT —
crenienu 10 B 3anucu yucna.

[Ipukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUN

Haxoautb, aHaIM3MPOBaATh, CONOCTABJATH
YHCIIOBBIE XapaKTEPUCTUKU O0OBEKTOB OKPYKat0-
1IEr0 MUpa.

Hcnoab30BaTh 3amuch YUCEN B CTaHIAPTHOM
BHJIE ISl BBIPQXKECHUS pa3MepOB 0OBEKTOB, JTH-
TEJBHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHUBATH YKCIIa U BETUYUHBI, 3aICAHHBIC C
ucroiab3oBanueM crerneru 10.

Hcnoab3oBath pasHbie GOpMBbI 3aMKUCH TPUOITHU-
JKEHHBIX 3HAUYCHUH; Je7aTh BBIBOJBI O TOYHOCTH
MpUOIMHKEHUS 110 3alMCH MPUOJIMKEHHOTO 3Ha-
YEHHS.

BbINoJHATHL BEIYUCIICHUS C peabHBIMU JaH-
HBIMU.

BbINOJHATH NPUKUIIKY U OIIEHKY PE3yJIbTaTOB
BBIYHCIICHUI

YMeHue BUACTH MAaTEMaTHYECKYH0 3a1ady B
KOHTEKCTE MpOOJIEMHOW CHUTyalluM B JApPYIHX
JUCLHUIIIINHAX, B OKPYXKAIOLIEH KU3HH.
BBINOHATHL BHIYNCIICHYS C pealbHbIMU J1aH-
HBIMH.

3. Beenenue B anredpy (8 u)

BbykBeHHbBIE BBIpaXXKEHHS (BBIpaXKEHUS C Tie-
pemeHHbIMH). UncnoBoe 3HaueHHue OYKBEHHOTO

BeinoaHAThL JJIEMEHTapHbIE 3HaKOBO-
CUMBOJINYECKUE JICHCTBUS: NMPUMEHATH OYKBBI

IlonuMaHue  CyIIHOCTH  QJITOPUTMHYECKHUX
NPEANUCAHUN U yYMEHHME JIEWCTBOBAaThH B COOT-
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BbIpaXkeHUs. JJonmycTuMble 3HaUEHUS IEpEMEH-
HbIX. [logcTaHOBKa BhIpaXKeHUN BMECTO Iepe-
MEHHBIX.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu()METHUECKUX JACHCTBUI.
PaBeHcTBO OyKBEHHBIX BhIpaKeHHUH. TOXIECTBO

JUTsE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJSATHL OYKBEHHBIC BBIpaXKe-
HUS TI0 YCIIOBUSIM, 33/IaHHBIM CIIOBECHO, PUCYH-
KOM HJIM YepTEXOM; Mpeodpa3oBbIBaTh aireo-
paudeckue CyMMBI U TpOU3BENCHUS (BBI-
NOJHATH TPHUBEJICHHE MOJOOHBIX CJIaracMbIX,
pacKpbeITHe CKOOOK, YHpOILEHHE IpOou3Bee-
HUH).

BoruncasaTes 49MCIOBOE 3HAYCHHE OYKBEHHOTO
BBIPQ)KCHUS; HAXOAUTH 00JacTh JONMYCTHMBIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUU

BETCTBUU C MPEJJIOKEHHBIM aJITOPUTMOM.
IloHuMaTh ¥ UCHIOJIB30BaTh MAaTEMaTUYECKUE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, HHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. MHorouwiensbl (45 u)

CreneHp ¢ HaTypalbHBIM [IOKA3aTENIEM U €€
cBoiicTBa. OqHOUNIEHBI U MHOTOUIEHbI. CTEneHb
MHoroujeHa. Ciio)keHue, BBIYUTaHUE, YMHOXKe-
HUE MHOTOWIEHOB. @OpMYyJIbl COKpALIEHHOTO
YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT pa3Ho-
ctu. @opMmyna pasHocTH KBaapatoB. [Ipeodpa-
30BaHME 1IEJIOr0 BBIPA)KEHUS B MHOTOWIEH. Pa3-
JIO’)KEHUE MHOTOWIEHA HA MHOXHUTEIIN: BBIHECE-
HUe 00IIero MHOXKHTENS 32 CKOOKH, TpyIIH-
POBKa, IpuMeHeHHne (HOpMYIT COKPALIIEHHOTO
YMHOKEHHUS.

MHorounens! ¢ oqHoi nepeMeHHoil. Kopens
MHOrowieHa. KBagpaTHslil TpeX4JsieH, pa3ioxe-
HUE KBaJPATHOTO TPEXUJIEHA HA MHOKUTEIU

DopMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJINYE-
ckoii (hopme 1 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTEIEHHU I IPeoOpa30BaHUS
BBIPa)KCHUH U BBIYNCIICHUN.

BbINOHATH JEHCTBHS C MHOTOYJICHAMU.
BoriBoauTh (GOpMYNBI COKpAIIEHHOTO YMHOXE-
HUS, NPUMEHSITh UX B IPeoOpa3OBaHUSAX BBIpa-
YKEHUW W BBIYHCIICHUSIX.

BpINOTHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3naBaTh KBaJgpaTHBIM TPEXWIECH, BBISIC-
HAATb BO3MOXKHOCTH PAa3JIOKEHUS Ha MHOXHU-
TEIW, MPEeACTABJATh KBAJPATHBII TPEXuieH B
BHUJI€ IPOU3BEACHUS JIMHEUHBIX MHOKHUTENCH.
IIpumeHsTh pa3nuvHbie GOPMBI CAMOKOHTPOJIS
IIPH BBINIOJIHEHUU MpeoOpa3zoBaHUI

YMeHue BbIIBUraTh TUIIOTE3bl MPU PELICHUU
y4eOHBIX 3ajJjay, MOHUMAaTh HEOOXOAUMOCTh HX
IPOBEPKHU.

YMeHHne caMOCTOSITEIbHO CTaBUTh 11€JIH, BEIOU-
paTh U cO3JaBaTh AJITOPUTMBI JJIs1 PELLIECHUS
y4EOHBIX MaTeMaTHUECKUX MPOOIIEM.
IMoHuMaTh CyIIHOCTH aITOPUTMUYECKUX MpEN-
NUCAaHUM M yMEHHE NIEHCTBOBATb B COOTBETCT-
BUHU C TIPEJI0KEHHBIM AJITOPUTMOM.

5. Auaredopamueckue apodu (22 u)

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO
anredpandeckoit npobu. CokpaiieHue apooei.

®opMyJIMPOBATh OCHOBHOE CBOWCTBO anredpa-
MYeCKOM ApoOHM M MPHMEHSITh €ro JUisl Mpeoo-

YMenue npuMeHATh UHAYKTUBHBIE U JEAYKTUB-
HBIE CITOCOOBI PACCYKJICHHH, BUJETh Pa3INUHbIE

27




CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE, JCIICHHUE

anredpanvecKux JApooOei.

CreleHs ¢ IeabIM I0KAa3aTelIeM U €€ CBOMCTBA.
PanrionansHbIe BRIpaXKEHUS U UX TIPeoOpa-

30BaHusl. Jloka3aTenbCTBO TOXKICCTB

pazoBaHus ApooOeil.
BoinonnaTs JeiictBug ¢ anreOpanyecKUMU
JIPOOSIMHU.

IIpencraBisATh LE€I0€ BHIPAKEHUE B BUJIE MHO-
rowlieHa, IpoOHOE — B BHUJE€ OTHOLUEHHUS MHO-
TOWICHOB; JOKa3bIBATh TOKIECTBA.
DopMyJIMPOBATh OIPEIEICHUE CTEIIEHU C e~
JIBIM ITOKA3aTEeNIEM.
®opMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJIMYE-
CKOM (hopMe U MITIOCTPUPOBATH NIPUMEPaMHU
CBOMCTBA CTEIIEHHU C LEJIBbIM I10KA3aTeIEM; NPHU-
MEHSITh CBOMCTBA CTENEHH U1 IpeoOpa3oBaHus
BBIPA)KCHUI U BBIYNCICHUN

CTpaTeruy peueHus 3a1ay.

IlonnMAaTh CyIIHOCTH aIrOPUTMHUYECKUX Mpe-
MHCAaHUK U YMEHHUE JIEMCTBOBATH B COOTBETCT-
BHUM C IPEJIOKEHHBIM AITOPUTMOM;

6. KBaapatusie kopuu (12u)

[ToHATHS KBaZpaTHOTO KOpHs, apudme-
TUYECKOTO KBaIPaTHOIO KOPHs. Y paBHEHUE BU-
na x°=a. CBoiicTBa apH(PMETHIECCKIX KBAPaT-
HBIX KOpHE: KOPEHb U3 IPOU3BE/ICHHS, YaCTHO-

2
ro, cTenenu; Toxzaectsa,(vVa) = a, rae a> 0,

Va? = |a| TlpumeneHune CBOMCTB apupmeTH-
YECKHMX KBaJPATHBIX KOPHEH /TS ipeodpa3oBa-
HHS YUCIIOBBIX BBIPQKCHUN U BBIYUCIICHUI

Jloka3pIBaTh CBOMCTBAa apU(PMETHUUECKUX KBaJ-
paTHBIX KOpHEH; NPHUMEHATb HX I Ipe-
o0pa30BaHUsl BbIpa)KEHUH.

BeruncaaTe 3HaueHMS BBIPAXKCHUM, copepxka-
IIMX KBaJpaTHbIE KOPHU; BbIPAXKATh IE€PEMEH-
Hbl€ U3 T€OMETPUUYECKUX U (u3ndeckux ¢op-
MYIL.

HccnenoBarb ypaBHEHHE BUAA x? = a; Haxo-
JUTh TOYHBIE U MPUOIMKEHHbIE KOPHU NPU
a>0

YMmenne IJIaHUPOBATh M OCYHICCTBJIATHL €~
TCJIIbHOCTb, HAITPABJICHHYKO Ha PCHICHUC 3aaav
HCCICAOBATCIILCKOI'0 XapaKTep.

7. YpaBHeHHs ¢ 01HOIi mepeMeHH0it (38 u)

VYpaBHeHHe ¢ 01HOM nepeMeHHo. KopeHb
ypaBHeHHs. CBONCTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHI.

JIuneliHoe ypaBHeHHe. Pemenue ypaBHEHUH,
CBOJSIIMXCS K JINHEUHBIM.

KBanpatHoe ypaBHenue. Hemnonnele kBagpart-
Hble ypaBHeHUs. DopMmyiia KOpHEW KBaJpaTHOIO

Pacno3naBath nuHENHbIE U KBaJpaTHbIE YpaB-
HEHMsI, [eJIbIe U IPOOHbIC YpaBHEHHUS.

Pemars ymHeiHbIE, KBaApaTHBIE YpaBHEHUS, a
TaK)K€ YpaBHEHMsI, CBOASAIIMECS K HUM; pelaTh
IpOoOHO-pallMOHANIbHbIE YPABHEHHUS.
HccnenoBarb KBagpaTHbIE ypaBHEHHs IO JHC-
KPUMHUHAHTY U KO3 PUIEHTaM.

YMeHune npuMeHATh UHAYKTUBHBIE U JI€yKTUB-
HBIE CIIOCOOBI pacCyXJIeHUH, BUJIETh Pa3IMUHbIC
CTpaTeruu penieHus 3a1ay.

IlepBoHaya/ibHbIE TPEJCTABICHUS 00 UACSIX U
0 MCETOJAaX MAaTECMAaTUKH KaK YHHBCPCAIbBHOM
SI3BIKE HAYKH M TEXHUKH, CPEACTBE MOAEIUPOBA-
HHUS SIBJICHUU U TTPOIIECCOB.
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ypaBHeHHus. Teopema Buera. Pemenue ypasHe-
HUW, CBOJAUIMXCS K KBaJpaTHbIM. bukBanpar-
HO€ ypaBHEHUE.

[Ipumepsl pelieHus: ypaBHEHUM TPEThEe W 4YeT-
BEPTON CTENEHU Pa3I0KEHUEM Ha MHOKUTEIH.
Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.
Pemienue TeKCTOBBIX 3aa4 alreOpandecKium
croco6omM

PemiaTth TEKCTOBBIE 3aqaud anreOpandecKuM
CrocoOOM: MepexoauTh OT CIOBECHOU (opmy-
JUPOBKH YCJIOBHS 3aJaydl K alreOpandeckoi
MOJIETIN ITyTEM COCTaBJICHHS YpaBHEHHUSI;, pelIaTh
COCTABJICHHOE YpaBHEHUE; HHTEPNPETHPOBATH
pe3ynbTar

Buaers maTremMaTH4eCcKylO 3a7ady B KOHTEKCTE
poOJIEMHOM CUTyalluu B IPYIUX JUCLUIUIMHAX,
B OKPY’KArOLIECH KU3HU.

CaMocTOATeIbHO CTaBUTh LIENH, BBIOMpaTh U
CO3/1aBaTh AJITOPUTMBI JUISl pELIEHMs] Y4eOHBIX
MaTeMaTHYeCKuX MpooIeM.

8. Cucrembl ypaBHenmii (30 u)

VYpaBHeHue ¢ AByMs IepeMeHHbIMU. JIuHelHoe
YpaBHEHHE C ABYMs NepeMeHHbIMU. [Ipumepsl
pELIECHNs YPAaBHEHUN B LEJIBIX YMCIIAX.

Cucrema ypaBHEHMH C JBYMs IE€PEMEHHBIMHU.
PaBHOCMIIBHOCTH cucTeM ypaBHeHuil. Cucrema
JBYX JIMHEHMHBIX YPaBHEHMU C JABYMs IEPEMEH-
HBIMM; PELIECHUE IOJICTAHOBKON U CIOXKEHHUEM.
Pemenne cucreM AByX ypaBHEHHMH, OJHO U3 KO-
TOPBIX JIMHEHHOE, a JApPYroe BTOPOM CTEIECHH.
[IpuMepsl pemeHns CUCTEM HEIUHEHWHBIX ypaB-
HEHUM.

Pemenne TeKCTOBBIX 3agau ainredpanyeckum
CIIOCOOOM.

JlexapToBbl KOOpAMHATHI Ha MIocKocTU. ['padu-
4yecKas MHTEpIIpeTalus ypaBHEHUs ¢ AByMs Iie-
PEMEHHBIMU.

I'padux nuHEHHOrO ypaBHEHUS C JIBYMs Iepe-
MEHHBIMH, YIJIOBOH KOA(DPHUIMEHT MPSIMOIi;
YCIJIOBHE ITAPAJUIEIBHOCTHU IIPSIMBIX.

I'paduku mpocTelmMx HETMHEWHBIX YpaBHEHUM
(mapabona, runep0oia, OKpYKHOCTb).
I'padmueckas uHTEpHpETALIUS CUCTEMBI YpaBHE-
HUU C JBYMs IIEPEMEHHBIMU

Onpenensith, SABISETCA JIM MMapa YHCEN pellie-
HUECM JAaHHOI'0 YpaBHCHUA C ABYMS IHNCPCMCH-
HBIMHU; IPHBOIUTDH TPUMEPHI PEIICHHS YpaBHE-
HUW C JBYMS IEPEMEHHBIMU.

Pematsp 3a1auu, anreOpanyeckoil MOJICIBIO KO-
TOPBIX ABJIACTCA YPaBHCHUC C JIBYMS NCPCMCH-
HBIMHU; HAXOIUTH LIEJIbIC PCIICHHS MyTeM Tepe-
oopa.

PemaTth cuctembl IBYX YpaBHCHHU C IByMs Tie-
PEMCHHBIMHA, YKA3aHHBIC B COACPKAHUH.
PemiaTtp TeKCTOBbIE 3aJaud anredpanyecKuMm
CIIOCOOOM: TIEPEXOJUTH OT CIIOBECHOH (opmy-
JTUPOBKH YCIOBHS 3a/ladydl K anredpandeckoi
MOJICTT TTyTeM COCTAaBJICHHS CUCTEMBI YypaBHE-
HUH; pellaTh COCTABIEHHYIO CHCTEMY YypaBHe-
HUI; UHTEPIPETUPOBATH PE3YIIbTAT.

Ctpoutsb rpaduku ypaBHEHUH ¢ IByMs mepe-
MCHHBIMMU.

KoHcTpynpoBaTh SKBUBAJIEHTHBIE PEUEBHIE BbI-
CKa3bIBaHMUS C HCIIOJIB30BAHUEM alireOpanye-
CKOTO ¥ TE€OMETPUIECKOTO SI3BIKOB.

Pematn u HCCJIE0BATDb YPABHCHUA U CUCTEMEI
ypaBHeHHH Ha  OCHOBE  (DYHKIIMOHAIBHO-
rpadUyecKuX MpeACTaBIeHUN YpaBHEHHIA

Hcnoab3oBath (PyHKIHOHAIBHO-TpapUUECKHe
MPEACTABIICHUS ISl PEIICHUS] U UCCIEIOBaHUS
YpaBHEHUH U CUCTEM.

IMoHuMAaTh CYITHOCTH aJITOPUTMUYECKHUX TIPE]I-
NUCAaHUN U YMEHUE IeCTBOBATh B COOTBETCT-
BUH C MIPEAJIOKEHHBIM AJITOPUTMOM.
HUcnoab3oBaTh MaTeMaTHUYECKUE CpPEACTBA Ha-
TIIITHOCTH TPaQUKH JUIsi MHTEPIPETAIlUH, apry-
MEHTalLHUH.
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9. HepasenctBa (20 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaseHcTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIB-
HOCTh HEpaBeHCTB. JIMHElHbIE HEpaBEHCTBAa C
OJIHOM nepemMeHHoM. KBagpaTHble HepaBeHCTBA.
Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOM Iie-
pPEMEHHOMI

®opMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, HJVIIOCTPUPOBATH UX HA KOOPJAUHAT-
HOH TIPSIMOMA, 10KA3bIBATH AJITcOpanyeCcKu;
NPUMEHATH CBOVICTBA HEPABEHCTB IIPU pelle-
HUH 3a/1a4.

Pacno3naBath JTMHEHBIE U KBaJpaTHbIE HEPaA-
BEHCTBA.

Pemiate JInHEWHBIE HEPABEHCTBA, CUCTEMBI JIH-
HEWHBIX HEPABEHCTB.

Pemiathb KBaspaTHbIC HEPABEHCTBA HA OCHOBE
rpaduyecKuX MpeacTaBIeHUI

IHoHMMAaTh CYyIIHOCTH aITOPUTMUYECKUX TIPE-
MHCAaHUW U YMEHHE JEHUCTBOBATh B COOTBETCT-
BHUM C IPEAJIOKEHHBIM AJITOPUTMOM.
Hcnonb30BaTh MaTEMAaTHYECKHUE CPEJICTBA HA-
TJBSITHOCTY TpaUKy JUIsl MHTEPIIPETAIUH, apry-
MEHTAINH.

10. 3aBucumoctu Mexay Beanuyunamu (15 u)

3aBHCUMOCTDH MEXIY BETMIMHAMH.
[IpencraBneHue 3aBUCUMOCTEH MEXIY BEJINYH-
Hamu B Buae Gopmyi. Beruucienus no gopmy-
JaM.

[Ipsimast mponopiuoHanbHasi 3aBUCHUMOCTB: 3a-
nanve Qopmymnoid, Kodh UIKUEHT TPOMOPIHO-
HaJbHOCTH; CBOMCTBa. IIpuMmepsl npsmo mpo-
MOPIIMOHAIBHBIX 3aBUCUMOCTEA.

OO6parHas mponopiroHaIbHas 3aBUCUMOCTh:
3ajjanue popMysoi, KoapPUIMEHT 00paTHON
MIPOIOPLIMOHAILHOCTH; cBOMCTBA. [Ipumeps! 06-
PaTHBIX MPONOPLUOHATBHBIX 3aBUCUMOCTEH.
Pemenne 3amau Ha NpsAMyI0 MPONOPLHMOHAIb-
HOCTh U OOpaTHYIO NPONOPLUOHAIBHYIO 3aBH-
CUMOCTHU

CoctraBasaTb (HOPMYIIbI, BBIPAKAIOIINE 3aBHCH-
MOCTH MEXAY BEIUYMHAMHU, BBIYUCIATH II0
dbopmyam.

Pacno3HaBaTh mpsMyl0 U OOpaTHYIO MPOIOp-
[IMOHAIBHBIE 3aBUCUMOCTH.

PemiaTh TekcTOBBIE 3a7audl Ha MPSAMYIO U 00-
paTHYIO TPOIMOPIMOHAIBHBIE 3aBUCHMOCTH (B
TOM YHCJIE€ C KOHTEKCTOM M3 CMEXHBIX AUCLUI-
JIUH, U3 peanbHOM KU3HH)

YMeHune BUACTh MaTEMAaTUYECKYKO 3a/ayy B
KOHTEKCTE MPOOJIEMHONM CHUTyallud B JPYTHX
JTUCIUIIIINHAX, B OKPYKAIOIIEH KU3HHU.

YMeHue BbIIBUTaTh TUIIOTE3bl MPU PELICHUH
y4eOHBIX 3aj]lay, TOHUMaTh HEOOXOAUMOCTh HX
IPOBEPKH.

YMmeHune npuMeHSITh HHAYKTUBHBIC U JIETyKTHB-
HBIE CTIOCOOBI PACCYKIEHUHN, BUJETh PA3IMUHBIC
CTpaTeruu perieHus 3a1ay;

11. Yucaossie pynkmun (35 u)

[Tonstue ¢ynkuuu. OONacTh ompeneneHus u
MHOXECTBO 3HaueHur PyHkiuu. CriocoOs! 3a1a-

Bbruncasite 3HaueHus (YHKIMHA, 3aJaHHBIX
dbopmynamMu (pu HEOOXOTUMOCTH HCIOJIB30-

YMeHHne caMOCTOSTEILHO CTaBUTh ociu, BBEIOU-
PpaTth 1 CO3JaBaTh AJITOPUTMBI JJI1 PCHICHUA
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Hus ¢ynkuuu. ['padpuk ¢ynkumu. CpoiicTBa
byHKIMKM, X OTOOpakeHHE Ha rpaduKe: BO3-
pactanue W yObIBaHWE (DYHKIUH, HYIH (YHK-
LIUM, COXpaHEHUE 3HaKa. YTeHue U MmocTpoeHue
rpaduKoB (PYHKITHIA.

ITpumepsl rpadMKOB 3aBUCUMOCTEH, OTpa)aro-
[IUX peaJIbHBIC TPOIIECCHI.

@OyHKIMY, ONMUCHIBAIOLINE NPAMYIO U 00paTHYIO
MPONOPIMOHATIFHBIC 3aBUCUMOCTH, X TPaQUKH.
Jluneitnas Qynkuus, ee rpaduk U CBOMCTBA.
KBanpartuunas ¢pyHkius, ee rpaduk 1 CBONCTBA.
CreneHHble (QyHKIMM C HATypaJbHBIMH I1OKa-
3arensmu 2 U 3, ux rpaduku u cBoiicta. I'pa-

buku GyHKUINN
y=vx; y=3 y=[|

BaTh KaJbKYJATOP); COCTABJIATH TAOJIMIBI 3HA-
YeHUH (YyHKIIHH.

Crpouts 1o Touykam rpaduxu Qyskuuii. Onu-
ChIBATh CBOICTBa (DyHKIIMM HAa OCHOBE €€ Irpa-
(u4ecKoro npencTaBICHHs.

MopeaupoBaTh peanbHble 3aBUCUMOCTH (oOp-
Mynamu u rpadpukamMu. UnraTh rpaduku peasb-
HBIX 3aBUCHUMOCTEH.

Hcnoab3oBaTh (PyHKIHMOHAIBHYIO CHMBOJIHKY
JUISL 3aIIUCU Pa3HOOOPa3HbIX (HAKTOB, CBSI3aHHBIX
C paccMaTpuBaeMbIMU (QYHKLIUSMH, oOoraras
ONBIT  BBINOJIHEHUS] 3HAKOBO-CUMBOJIMUYECKUX
neiictBuil. CTPOMTH peyeBble KOHCTPYKLHU C
UCIOJIb30BaHUEM (PYHKLIMOHAIBHON TEPMHUHOJIO-
THH.

Hcnoab30BaTh  KOMIIBIOTEPHBIE MPOTPAMMBbI
IUIL TIOCTpOeHUsI rpaduKoB (DYHKIMHA, IS UC-
CIIEZIOBAaHUSI IMOJOXEHUS Ha KOOPJHUHATHOU
TUTOCKOCTH TPaUKOB (PYHKIUH B 3aBUCHMOCTH
OT 3HaueHU KO03(pPUIMEHTOB, BXOIAMMUX B
dbopmyiy.

Pacno3HaBaThb BUbI U3y4aeMbIX (YHKIUH.
IMoka3bIBaTH CXEMaTHYECKH MOJIOKEHHE Ha KO-
OpAMHATHOM MJIOCKOCTH I'papMKOB U3y4aeMbIX
(yHKIUI B 3aBUCUMOCTH OT 3Ha4€HUN K0P Pu-
LIUEHTOB, BXOJIAIIUX B (POPMYJIBL.

Crpoutsb rpaduky nu3ydaeMbix QyHKIUN; ONMHU-
ChIBATh UX

CBOICTBa

y4eOHBIX MaTEeMaTHUECKUX MPOOIIEM.

YMeHne BUACTh MaTEMaTHUECKYIO 3aJady B
KOHTEKCTE TPOOJIEMHOM CHUTyalluM B JAPYTUX
JTMCLIUIUIMHAX, B OKPYXKAIOIIEH KU3HU.
CaMocCTOATeIbHO CTaBUTD II€JH, BEIOUPATh U
CO3/1aBaTh aJITOPUTMBI JIJIsl pEIICHHs Y9eOHBIX
MaTEeMaTHYECKUX IPOOIIEM.

IInanupoBaTh U OCYIIECTBIIATH JACATEIBHOCTD,
HAIIPaBJICHHYIO Ha PEIICHUE 3aJa4 UCCIIEI0Ba-
TEILCKOTO XapakTepa.

12. YuciioBble Mocae10BaTeIbHOCTH. Apu(pMeTnyeckass H reomeTpudeckas nporpeccuu (15 u)

IToHsTre YHCIIOBON ITOCIIENOBATEILHOCTH.
3agaHue nocae10BaTeIbHOCTH PEKYPPEHTHOM
¢dbopmynoit u popmMysoi N-ro ujieHa.

IIpumensiTh uHAECKCHBIE 0003HAYEHHS, CTPO-
UThb PEUYEBBIC BBHICKA3BIBAHUS C HCIIOJIb30BaHUEM
TEPMUHOJIOTUH, CBSI3AHHOW C IOHSATUEM IIOCJIE-

Ilonumarn CYITHOCTH AJITOPUTMHUUYCCKUX IMPECI-
NHUCaHUuM u YMCHUC HeﬁCTBOBaTL B COOTBECTCT-
BUU C IPECAJIOKCHHBIM aJITOPUTMOM.
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Apudmerndeckasi © reOMETpPHYSCKas IPO-
rpeccuu. ®opmyisl N-ro uieHa apudmernye-
CKOH M T€OMETPUYECKON IIPOTPECCUM, CYMMBI
MEPBBIX M 4WIEHOB. M300paskeHne 4IeHOB
apu(pMeTHUECKON 1 TeOMETPHIECKON Mporpec-
CUU TOYKaMU KOOPAMHATHOM IIIOCKOCTH. JIu-
HEWHBIN U SKCIIOHEHIIUAIBHBIN pocT. C0KHbIE
MIPOLICHTHI

JIOBAaTEIbHOCTH.
BeruncasaTe 4icHBl IIOCIENOBATENBHOCTEH, 3a-
JaHHBIX (OPMYIIOH M-TO YIeHA WU PEKyppeHT-
HOH (HOPMYJIOH.

YcranaBamBaTh 3aKOHOMEPHOCTb B IOCTpOE-
HUU IIOCJIEA0BATEIbHOCTH, €CJIM U3BECTHBI IIEp-
BbIE HECKOJIBKO €€ WICHOB.

M300paxarh WICHBI NOCIEI0BATEIBHOCTH TOY-
KaMM Ha KOOPAUHATHOH IJIOCKOCTH.
Pacno3naBaTh apu(pMeTHUYECKYI0 U T'€OMETPH-
YECKYyI0 MPOrpeccuu MpHU pa3HbIX CHoOcobax 3a-
JaHUs.

BbiBoaMTBH Ha OCHOBE J0Ka3aTEIbHBIX paccyX-
neHuit  ¢opmynsl  o0miero uneHa apudme-
TUYECKOM U F€OMETPUYECKON IIPOTrPECCUH, CyM-
MBI TEPBBIX JI WIEHOB apu(PMETHUECKOH U reo-
METPUUYECKON IpOorpeccuii; pemiaTb 3aJa4d C
HCIOJIb30BAHUEM 3TUX (OPMYII.
PaccmaTpuBaTth npuMepsl U3 peaabHON KU3HH,
WUTIOCTPUPYIOIINE M3MEHEHUEe B apudmeTnye-
CKOIl mporpeccuu, B FeOMETPUUECKOMN Mporpec-
CUM; HM300pasKaThb COOTBETCTBYIOIIME 3aBHCH-
MOCTH IpapUUecKH.

Pemath 3a1auu Ha CIOKHBIE NPOLICHTHI, B TOM
qyclie 3aJaud U3 peajbHOW MpakTUKU (C HC-
M10JIb30BaHUEM KaJIbKYJISITOPA)

Buaers maremMaTu4ecKyro 3a/1a4y B KOHTEKCTE
poOJIEeMHOM cUTyaluy B Apyrux AUCLUILUIMHAX,
B OKPY’KArOLIECH KU3HU.

13..OnucareanHas crarucruka (10 v)

[IpencraBienne JaHHBIX B BUJIE TaOIUII,
nuarpamm, rpagukoB. CirydaitHas U3MEHYH-
BOCTh. CTaTuCTHUUECKUE

XapaKTEPUCTUKU HAOOpa JaHHBIX: CpETHEE
apudmernueckoe, MearaHa, HauOOJbIIIEe U HAK-
MEHbLIEE 3HaUeHUs, pa3max. [Ipeacrasienue o

N3Baekary wHQOpMAIHMIO U3 TaOIUIl M JHUa-
rpaMM, BBITIOJIHATH BBIYUCICHUS 110 TaOINY-
HBIM JaHHbIM. Omnpenejsitb IO AWarpamMMam
HauOOJbIINEe M HaUMEHBIIINE JaHHBIC, CPABHM-
BATb BEIUYNHEI.

IIpencraBasaTs uHbOPMAIUIO B BHJE TaOJNHIIL,

IToruMaTh M HCIOJIL30BATHL MaTEMaTHUYECKHE
CpelICTBa HATJISAHOCTH (JIMarpaMMbl, TAOJIUIIHI,
CXEMBI) [Tl UIUTFOCTPAIIUHU, HHTEPIPETAIIH, ap-
TyMEHTAIINH.

Bupers MaTremMaTHueCcKy1O 33a/1a4y B KOHTEKCTE
MPOOJIEMHON CUTYaIlMH B IPYTUX JUCIUILINHAX,
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CTONOYATBIX U KPYTOBBIX JUArpamm, B TOM YHC-
JIE C TIOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.
IpuBOAMTH TPUMEpPHI YHCIIOBBIX JAaHHBIX (Ie-
Ha, POCT, BpeMs Ha JOPOTY H T. J.), HAXOAHUTH
cpeaHee apupMETHYECKOe, pa3Max YHCIOBBIX
HabOopOB.

IIpuBoAMTH conepkaTenbHbIC TPUMEPHI UC-
MOJIB30BAHMS CPEIHUX JIJIsl OTIMCAHUS TaHHBIX
(YpoBeHB BOIBI B BOJIOEME, CIIOPTUBHEIE ITOKA3a-
TEJIU, ONPEICIICHIE TPAHMII KITMMATHICCKUX
30H)

BbI60pO‘-IHOM HCCICIOBAaHUHN

B OKPY’KAIOLIECH KU3HU.

14. Cayuyaiinble cOOBITHSI U BEPOSITHOCTD (15

)

[ToHsITHE O CITydallHOM OMBITE U CIIydaliHOM coObITHH. YacToTa cirydaiiHoro coobitusi. CtaTu-
CTMYECKHH MOJIXO0 K MOHATUIO BEPOSITHOCTU. BEposTHOCTH POTUBONOI0KHBIX cOOBITHH. JlocTO-
BEpHBIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH coOBITHH. Kitaccuueckoe ornpenesnenue Be-
POATHOCTH
IIpoBoauTh City4aiiHble SKCIEPUMEHTHI, B TOM YHUCIE C MIOMOUIbI0 KOMIIBIOTEPHOTO MOJAEINPOBA-
HUS, MTHTEPIIPETUPOBATh UX Pe3yJabTaThbl. BBIYMCIAATH YacTOTY CIYy4aHOTO COOBITHS;, OLIEHHBATh
BEPOSTHOCTH C IIOMOLIBIO YaCTOTHI, IIOJY4YEHHOU ONIBITHBIM ITYTEM.

Pematsp 3aaun Ha HaXOXKJEHUE BEPOSTHOCTENH COOBITHIA.

IIpuBoauTHL NpUMEpHl CIIy4alHBIX COOBITHI, B YACTHOCTH JOCTOBEPHBIX U HEBO3MOXHBIX COOBI-
TUH, MAJOBEPOSITHBIX COOBITHIA.

IIpuBoaMTH IpHMEpPbl  PAaBHOBEPOSITHBIX COOBITHM

Bupaers MaremMaTH4ecKyro 3a/1a4y B KOHTEKCTE
npoOJIEMHOM CUTyalluH B IPYTUX AUCIUILTAHAX,
B OKPY’KaIOIIEH KU3HU.

YMeHMe BbIIBUraTh TUMOTE3bl MPU PELICHUH
y4eOHBbIX 3aj]la4y, TOHUMaTh HEOOXOAMMOCTh HX
IPOBEPKH.

15. DnemeHTHI KOMOUHATOpUKH (10 u)

Perenne KOMOMHATOPHBIX 3aa4 epedopoM
BapuaHToB. KoMOMHAaTOpHOE MPaBUIO YMHOXKeE-
Hus. [lepectaHoBKU U QakTOpHal

BbinoaHaTh 1nepebop BceX BO3MOXKHBIX BapH-
aHTOB JUIs Tepecyera OOBEKTOB MM KOMOHMHA-
M.

IIpumeHsTH MpaBUIO KOMOMHATOPHOTO YMHO-
KEHUS JUIsl pEIleHus 3a7ad Ha HaXOXACHHE
yycia 00beKTOB WM KOMOWHAIUM (InaroHaiu
MHOT'OYI'OJIbHUKA, PYKOIO)KAaTHsl, YUCIIO KOJOB,

IlonumMaThs ¥ HCHOJB30BaTh MaTEeMaTUYECKHE
Cpe€acTtBa HariIdAHOCTH CXEMBI JIsI HIIJIFOCTpa-
U, UHTCPpIPCTALIUN

33




i dpoB, Hapone U T. 1. ).

Pacno3HaBaTh 3agauM Ha ONpEAETICHUE YHCIIa
MEPECTAHOBOK U BBITIOJHATH COOTBETCTBYIOIIHE
BBIYHCIICHUSL.

Pematp 3a7aun Ha BBIYHCIICHUE BEPOSITHOCTH C
IPUMEHEHHEM KOMOMHATOPUKHU

16. MHuo:kecTBa. DjieMeHThI Joruku (5 u)

MHO0eCTBO, 3JIEMEHT MHOKECTBA. 3aJaHHeE
MHOECTB TIEPEUUCICHUEM DJIEMEHTOB, XapaK-
TEPUCTUUYECKUM cBOMCcTBOM. CTaHAapTHBIE 000-
3HAYEHMS YUCITOBBIX MHOXKeECTB. [lycToe MHOXKe-
CTBO H ero odo3Hauenue. ITooxMHOkecTBO. OO0B-
€MHEHUE U TIEPECeUeHNEe MHOKECTB, Pa3HOCTh
MHOKECTB.

Nnnroctpaiust OTHOLIEHUN MEXIY MHOMXKECT-
BaMH C ITOMOIIIBIO JUarpaMm Ditiepa — BeHHa.

[TonsiTHS O PABHOCHIIBHOCTH, CJIEIOBAHUH,
yrnoTpeOeHe JTOTHYECKUX CBA30K €ClIH  TO,

8 MOM U MOAbKO mom caydae. Jlornueckue
CBSI3KHM U, UNU

IIpuBoauTH TIpUMEpPHl KOHEYHBIX M OECKOHeu-
HBIX MHOXKeCTB. HaxonuTh oObenMHEHHE H Tie-
peceuenue MHOkecTB. IIpmBOIMTBH TpUMEPHI
HECJIOKHBIX KJIACCH(HUKAIINH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY M SI3BIK IIPH PEUICHUU 3a7ad B XOJIe
M3y4YCHUS Pa3InYHBIX Pa3/iesioB Kypca.
HNnnocTpupoBaTh MaTeMaTHYeCKUE TIOHATHS |
yTBepxkeHus npumepamu. Menoas3oBaTs mpu-
MEpbI U KOHTPIPUMEPHI B apT'yMEHTALINH.
KonctpynpoBarps MaremaTtudeckue npeasoxe-
HUSI C TIOMOIIBIO CBSI30K eciu mo, 8 mom u
MONbKO MOM clyydae, JTOTUUECKUX CBA3OK U,
unu

IlonnMaTh U UCHIOJIB30BaTh MAaTEMaTUYECKUE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBbI) JUIsl UJUTFOCTPAIlUU, UHTEPIPETAI|H, ap-
TyMEHTAI1H.

Pe3epB -6 u

34




Paznen « I'eomerpus»

1. Ilpsimbie n yrasl (20u)

Touka, npsiMasi, MIOCKOCTh. OTPE30K, JIyU.
VYroun. [Ipsimoit yron, ocTpblii U TYIIOH YTJIbI,
pa3BEpHYThIN yroi. BepTUkaabHbIE U CMEXHBIE
yriasl. buccekrpuca yria u ee cBoiictBo. CBoii-
CTBA YIJIOB C MapaJljIeIbHBIMU U NIEPIEHANUKY-
JISIPHBIMHM CTOpOHaMH. B3anmHoe pacnoyioxxeHue
IPSIMBIX Ha IJIOCKOCTH: MapajlielbHbIE U Iepe-
cekaromuecs npsmslie. [lepnenaukynspHbie
npsimbie. TeopeMbl 0 TapajuIeIbHOCTH U IEp-
MEeHUKYISPHOCTU NpsAMbIX. [leprieHauKymsap u
HaKJIOHHad K npsMoil. CepeiMHHBIN NepHeHa1-
KYJISIp K OTPE3KY.

CBoiicTBa OMCCEKTPUCHI yIJIa U CEPETUHHOTO
NEePIEHANKYIIpa K OTPE3Ky.

DopMyJMPOBATh U JOKA3BIBATH TCOPEMBI, BBIPAXKAIOLUE
CBOMCTBA BEPTUKAIBbHBIX U CMEXKHBIX YIJIOB, CBOMCTBA U
IIPU3HAKY NAPAJIEIBHBIX IIPSAMBIX, O €IMHCTBEHHOCTH
NEPIEHIUKYIIApa K IPSIMOM, CBOMCTBE NEPIICHAUKYJIIApA U
HAKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI YIJIa U CEPEAUHHOIO
NEPIEHIUKYIIAPA K OTPE3KY.

Pemate 3a1a4u Ha IOCTPOEHUE, JOKA3aTEIbCTBO U BbI-
YKCIICHUS. BBIIENATh B YCIIOBUHU 33a[Ja4H YCIOBUE U 3aKJIIO-
gyenue. Onupasch Ha yCIOBHE 3a/1a4H, IPOBOJUTH HEO0XO-
JUMBIE JOKa3aTelbHble paccykaeHusa. ConocTaBisATh 10-
JTYYCHHBIN PE3yJbTAT C YCIOBUEM 3a4a4U.

YMeTh HaXOJWUTh B Pa3JIMYHBIX UC-
TOYHHKAX MHPOPMAIIHIO, HEOOXO0I1-
MYIO JIJISl pEeIICHHS] MATEMaTHIECKIX
po0JIeM, U MPEACTABIIATE €€ B I0-
HATHOU (hopMe, TTOHUMATh U MCIIOJb-
30BaTh MaTEMaTHYECKUE CPECTBA
HATJISITHOCTH (Y4EPTEkKU) [Tl HILTIO-
CTpalliy, HHTEPIIPETALIUH.

2.Tpeyroabuuku (654.)

Tpeyronbauku. [IpsMoyroabHbIe, OCTPO-
YTOJIBHBIE U TYIIOYTOJIBHBIE TPEYTOJIbHUKA. BbI-
coTa, MeiaHa, OMCCEeKTpUca, CPeIHsS TUHUS
TpeyrojbHuKa. PaBHOOEpEHHbIE U PAaBHOCTO-
POHHHE TPEYTOJILHUKH; CBOMCTBA U IPU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

[Ipu3naku paBeHCTBa TPEYrOJIbHUKOB. [Ipu-
3HAaK{ paBEHCTBA IIPIMOYTOJIBHBIX TPEYTOJIBHU-

®opMyJIMPOBaTh ONPEACIECHUS NPSAMOYTOJIBHOIO, OCTPO-
YrOJILHOTO, TYIOYTOJIbHOIO, pAaBHOOEIPEHHOT 0, PABHOCTO-
POHHETO TpPEYTrOJbHUKOB; BBICOTHI, MeIUaHbl, OHCCEK-
TPUCHI, CPEIHEN JINHUU TPEYTroJIbHUKA; Pacmo3HaABaTh U
H300paxkaTh UX Ha YEPTEkKaxX U PUCYHKaX.
®opMyJIMpPOBaTh ONpEIEICHUE PaBHBIX TPEYrOJIbHUKOB.
®opMyJIMpPOBaTh U AOKa3bIBATH TEOPEMBI O NMPHU3HAKAX
paBeHCTBA TPEYrOJbHUKOB.

YMeHune BbIABUTATh THUIIOTE3bl MIPU
pelieHun y4eOHBbIX 3a7ad, TTOHUMAaTh
HEOOXOJUMOCTD UX MPOBEPKH.
YMe}me HpI/IMeHSITI) I/IH}IYKTI/IBHBIG nu
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HHAW, BUIETh pa3JINYHbIE CTPATETHUH
peuieHus 3aaay.

YMeHnue CaMOCTOSITENHLHO CTaBUTH
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koB. HepaBenctBo tpeyronsuuka. CooTHOIIIE-
HUS MEX]ly CTOPOHAMH U YTJIaMU TPEYroJibHUKA.
CyMMa yriioB TpeyrojibHUKa. BHelHue yriibt
TpeyrojbHUKa, TEOpeMa O BHEIIHEM YTJIe Tpe-
yronbHuKa. Teopema Daneca. [Togobue Tpe-
YTOJIBHUKOB; KOdddunueHT moaodus. [Ipuznaku
10/1I00US TPEYTOJIbHUKOB.

Teopema ITudaropa. Cunyc, KoOCUHYC, TaH-
T€HC, KOTAaHT'€HC OCTPOro yriia MPsiMOYTOJIbHOTO
TpeyronbHuKa u yriaos ot 0 no 180°; npusene-
HUE K OCTpOMY yriy. Pemienne npsamMoyroiabHbIX
TpeyrojabHUKOB. OCHOBHOE TPUTOHOMETPHYE-
CKO€ TOX1eCTBO. DOPMYIIbI, CBSA3BIBAIOIIUE CH-
HYyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO U TO-
ro e yria. Pemenue TpeyroibsHUKOB: TeopeMa
KOCHHYCOB U TE€OpPEMa CUHYCOB.
3ameyvaTenbHbIe TOUKH TPEYTOJIbHUKA: TOUKH
nepeceueHms CepeIMHHbBIX MEePIEeHIUKYISPOB,
OMCCEKTPHUC, MEJTMAH, BBICOT U UX MPOIOJIKCHHMA

OO0BSICHATH 1 WIIOCTPHPOBATH HEPABEHCTBO TPEYIOJIb-
HUKA.

®opMyJIMPOBAaTh U A0KA3BIBATH TEOPEMBI O CBOWCTBAX U
IPU3HAKAaX PaBHOOEAPEHHOIO TPEYroJbHUKA, COOTHOIIE-
HUSAX MEXJYy CTOPOHAMHU M YIJIaMU TPEYroJIbHHUKA, CyMMeE
YIJIOB TPEYroJIbHUKA, BHEIIHEM YIJIe TPEyrojbHUKA, O
CpellHEH JINHUU TPEYyroJibHUKA.

®opmyaHpoOBaTh OIpee/IeHUE T0J00HBIX TPEYTOJIbHU-
KOB.

@opmyanpoBaTh U AOKA3BIBATH TEOPEMbI O MPHU3HAKAX
11010015 TpeyroiabHUKOB, Teopemy Daneca.
®opMyaHpPoOBATh ONpEAEICHNS U MILIIOCTPUPOBATH I10-
HATUS CHHYCa, KOCUHYCa, TAHTE€HCA U KOTAaHI€HCa OCTPOro
yIriia OpsMOYTOJIbHOTO TPeyrojibHuka. BeiBoauTh Gopmy-
Jbl, BBIpaKarollue (yHKIMU YIjla MPSMOYrOJbHOTO Tpe-
YroJIbHUKA Yepe3 ero CTopoHbl. PopMyJIMpoBaTh U 10KAa-
3pIBaTh Teopemy [Iudaropa.

@opmMyIHMpPOBAThL OIpPECICHUS] CUHYCA, KOCHHYCA, TaH-
reHca, kotanrenca yrios ot 0 o 180°.

BoiBoauTh GopMmyinbl, Belpakarouye GyHKIUU YIJIOB OT
0 1o 180° yepe3 GyHKIIMHU OCTPHIX YIIIOB.
®opMy.IHPOBATH U Pa3bsICHATH OCHOBHOE TPUTOHOMET-
pudyeckoe ToxkaecTBo. [lo 3HadeHMsM OOHOM TpH-
TOHOMETPUYECKON (YHKIMU yria BBIYMCJIATH 3HAYCHUS
JIPYTUX TPUTOHOMETPUUYECKUX (PYHKIIHUNA 3TOTO yria.
®opMyaHpPoOBaTh U A0KA3BIBATH TEOPEMbI CHHYCOB U KO-
CHUHYCOB.

@opMyaHpoBaTh U AOKA3BIBATH TEOPEMBI O TOUKAaX IIe-
peceueHusi CepelMHHBIX MEePHeHAUKYISIPOB, OUCCEKTPUC,
MeJIMaH, BHICOT MJTM UX MPOOKEHHH.

HccaenoBarb CBONCTBA TPEYrOJBbHHUKA C ITOMOIIBIO KOM-
IBIOTEPHBIX IPOTPAMM.

Pematsb 3a71aun Ha MOCTpOEHUE, TOKA3ATENBCTBO U BHIUKC-
JeHus. BolaeasTh B YCIIOBUH 3a/1a41 YCIOBUE M 3aKJIIOYe-

[[eJId, BBIOMPATh W CO3/1aBaTh Aallro-
PUTMBI JIJIsl PEUICHUs YYeOHBIX MaTe-
MaTUYECKHUX MPOOJIEM.

YMeHHne TUIaHUPOBaTh M OCYIIECTB-
JATh  ACATCIIBHOCTb, HAIIPAaBJICHHYIO
Ha pEUICHHWE 3aJa4 HCCIIe0BATEb-
CKOT'0 XapakTepa.
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HUE.

MopenupoBaTth ycIOBHE 33/1a4M C TOMOIIbIO YepTeka
WIM PUCYHKA, IPOBOJMTD JOIOJHUTEIbHBIE IOCTPOEHUS B
xojie peuienusi. Onupasch Ha JaHHbIE YCIOBHS 33/1a4H,
NPOBOAUTH HEOOXOIUMBIE PACCYKICHHS.
HNHTepnpernpoBaTh MOITYYCHHBIN PE3yNbTaT U COMOCTAB-
JSITh €70 C YCIOBUEM 33/1a4u

3. YerbipéxyroabHuku (204)

YetsipexyronabHuk. [lapannenorpamm, Teopembl
O CBOWCTBaxX CTOPOH, YIVIOB M JHaroHaJeu mna-
pajuiesorpaMma U ero npu3Haku.
[IpsiMmoyronbHUK, TeopeMa O pPAaBEHCTBE Jua-
roHaJIell IPSAIMOYTOJIbHUKA.
Pom0, Teopema o0 cBOICTBE JuaroHaieu.
KBanpar.

Tpaneuus, cpeaHsis IMHUA TpareLuu; PaBHO-
OenpeHHast Tpanenus

®opMyJMpOBaTh OIpPEAEICHUs Iapajljiesiorpamma, Ips-
MOYTOJIbHUKA, KBajpara, poM0a, Tpanemnuu, paBHOOEAPEH-
HOW M NPAMOYIOJBHOM Tpaneuuy, CpeJHEN JIMHUU Tparie-
L[MY; PACIIO3HABATH U M300pakaTh UX HA YepTexax U pu-
CyHKaXx.

®opMyJIMPOBAaTh U 10KA3BIBATH TEOPEMBI O CBOMCTBAX U
IIPU3HAKaX MapajijiesiorpamMmma, IpsiMoyroiabHUKa, KBajgpa-
Ta, poM0Oa, Tpanemuu.

HccnenoBaTh cBONCTBA YETHIPEXYTOJBHUKOB C TIOMOILBIO
KOMITBIOTEPHBIX POTPAMM.

Pemarh 3agaun Ha MOCTPOECHME, T0KA3aTEIbCTBO U BbI-
ynciieHus. MoaeJMpoBaTh yCJIOBHE 3a/ladll C MTOMOLUIBIO
4yepTeka WIN PUCYHKA, NPOBOAUTH JOIOJIHUTENbHBIE T10-
CTPOEHHS B XO/I€ PEILICHUSI.

Boiieasite Ha ueprexxe KOH(Urypauuu, HEOOXOJUMBbIe
JUISL IPOBEJECHUSI 0OOCHOBAHMM JIOTMYECKHX IIAaroB perie-
HUSL.

HNHTepnpernpoBaTh MOITYYEHHBIN PE3YJIBTAT U CONOCTAB-
JISITh €70 C YCIOBUEM 3a/1a4U

YMeHue BbIIBUTaTh THIOTE3bl MPHU
pelieHun y4eOHBbIX 3a]a4, TTOHUMAaTh
HEO0OXOMMOCTh UX ITPOBEPKH.
YMeHue npuMeHATh UHAYKTHBHBIE U
JNEAYKTUBHBIE CIOCOOBI  paccyxkie-
HUW, BUACTh pPa3jU4HbIE CTPAaTEruu
pEIICHUS 3a]1a4.

YMeHue CaMOCTOSTENIHLHO CTaBUTH
1IeJIM, BBIOMpATh M CO3/aBaTh allro-
PUTMBI JUISl pellieHUs] yueOHBIX MaTe-
MaTHUYECKHUX TPOoOIIeM.

YMeHune TUTAaHHPOBATH M OCYIIECTB-
JATh JI€ATENIbHOCTh, HAINPABICHHYIO
Ha pelIeHre 3aJady HCCIeA0BaTellb-
CKOI'0 Xapakrepa.

4. MuoroyrojasHuku (104)

MHoroyronsHuK. Bellykiible MHOTOYTIOJIBHUKH.
[IpaBunbHBIE MHOTIOYrOJBHHMKM. Teopema o
CyMME YIVIOB BBINYKJIIOTO MHOIOYIOJIbHUKA.
Teopema 0 cymMMe BHENIHHMX YIJIOB BBIINYKJIOTO

Pacno3snaBaTh MHOTIOYroJbHUKH, (POPMYJHPOBATH OI-
peneneHne U NPUBOAMTH IPUMEPbl MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh U J0KA3bIBATH TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOTOYTOJIbHHKA.

YMeHHe BbIIBUraTb THUIIOTE3Bl IpU
pelieHny y4eOHBIX 3ajad, MOHUMATh
HE0OXO0IMMOCTh UX IMPOBEPKHU.

YMeHHe NPUMEHSTh UHAYKTUBHBIE U
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MHOTI'OYyT'OJIbHHUKa

HccaenoBarb CBONCTBA MHOIOYI'OJIBHMKOB C ITOMOILIBIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pemate 3a1a4M Ha IOKA3aTEIbCTBO U BBIYUCIICHUS.
MopenupoBarb YCIOBHE 3aJadyd C IIOMOLIBK YepTexka
WJIM PUCYHKA, HPOBOJAMTH JOIOJHUTENIbHBIEC IOCTPOCHHUS B
X0JIe pEeLICHMUS.

HNHTepnperupoBaTh MOJYYEHHBIN PE3YJIbTAT U COMOCTAB-
JATh €70 C YCIOBUEM 3a/1a4U

JNENYKTUBHBIE CIOCOOBI  paccyxie-
HUH, BHICTh pa3IMUYHBIC CTPATETUU
peleHus 3a/1a4.

YMeHne CaMOCTOSITEIbHO CTaBUTh
I[eJId, BBIOMPATh W CO3/1aBaTh Aallro-
PUTMBI JIJIsl PEeUICHUs Y4eOHBIX Mare-
MaTHUYECKHUX TPOOIIEM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh  ACATCIIBHOCTb, HAIIPAaBJICHHYIO
Ha pEIICHHE 3aJa4 HCCIIEeI0BATEIIb-
CKOT'0 XapakTepa.

5. Oxpy:kHOCTH U KPYT (204)

OxpyxHocTb u Kpyr. Llentp, paauyc, tuamerp.
Hyra, xopaa. Cexktop, cerMeHT. LleHTpanbHbIi,
BIMCAHHBINA YTOJ1, BEJIMYMHA BIIMCAHHOTO YyIJIA.
B3anMHoe pacnonoxeHue npsMon u OKpyKHO-
CTH, IBYX OKpYykHOCTeil. KacaTenbHas u cexy-
as K OKpy’KHOCTH, UX CBOMCTBA.

BrnucanHple W ONHCAaHHBIE MHOT'OYTOJIBHHUKH.
OKpy>XHOCTb, BIIUCAHHAA B TPEYrOJIbHUK, U OK-
PY/KHOCTb, OIIMCAaHHAs OKOJIO TPEYrOJbHHKA.
TeopeMbl 0 CylIECTBOBAaHUM OKPY>KHOCTH, BIIH-
CaHHOM B TPEYrOJbHHUK, U OKPYKHOCTH, OIIH-
CaHHOM OKOJIO TPEYTOJIbHUKA.

BrucanHubie 1 OnMcaHHBIE OKPYKHOCTH Mpa-
BUJIBHOI'O MHOTI'OYT'OJIbHUKA.

@opMyIIbl I BBIYMCIICHHUS] CTOPOHBI IPABUIIb-
HOT'O MHOTOYT'OJIbHMKA; PaJnycCa OKPYXKHOCTH,
BIMCAHHOW B NPABWJIbHBIA MHOT'OYTI'OJIHHK; pa-
JUyCa OKPYKHOCTH, OITMCAHHON OKOJIO ITPaBUJIIb-
HOT'O MHOTOYTOJIbHUKA

®opMyIMpPOBATh ONPEICICHUS TOHATUM, CBA3aHHBIX C
OKPYXHOCTBIO, IEHTPAJIbHOI'O U BIIMCAHHOTO YIJIOB, CEKY-
LIEH ¥ KacaTeIbHOM K OKPYKHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYKHOCTBIO.

®opmMyIMpPOBaTh U J0KA3BIBATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax, CBI3aHHBIX C OKPYKHOCTBIO.

N300paxkarb, pacnmo3HaBaThb U ONHUCHIBATH B3aUMHOE
PacCIOJIOKEHUE TIPSIMOU U OKPY’KHOCTH.

N306paxats 1 GopMyJUpOBATH ONpPEAEICHUS BIHCAH-
HBIX ¥ OIIMCaHHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIINCAHHOM B TPEYT'OJIBHUK, U OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYTOJIbHHUKA.

®opMyIMPOBATh U 10Ka3bIBATh TEOPEMBI O BIIUCAHHOMN
Y OIIMCAaHHOW OKPY>KHOCTSAX TPEYIOJBbHUKA U MHOTOYTI'OJIb-
HUKa.

HcceaenoBath cBOiicTBa KOH(PUTypaluid, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBK) KOMITBIOTEPHBIX IPOIPAMM.
PemaTe 3a1a4u Ha IOCTPOECHUE, T0OKA3ATEIBCTBO U BBIUNC-
JICHUS.

MopaeaupoBaTh yCIOBHE 3a/adyd C IOMOILBI 4YepTexa

YMeHHne BBIIBUTaTh TUIOTE3Bl MPU
peleHnH y4yeOHbIX 3ajjad, MOHUMATh
HEO0OXOJUMOCTb UX ITPOBEPKH.
YMeHHne NpUMEHATh MHAYKTHBHbBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxie-
HUM, BHUJETh pa3IMuYHbIE CTpaTeTuu
peteHwus 3a1ad.

YMeHHe CaMOCTOSITEIbHO CTaBUTh
1[eJM, BBIOMpATh W CO3/aBaTh aliro-
PUTMBI JUIsl pelIeHusl yueOHbIX MaTe-
MaTUYECKHUX MPOOIIEM.

YMeHHne TUIaHUPOBaTb M OCYIIECTB-
JSTh IS TENTBHOCTh, HAIPaBICHHYIO
Ha pEUIeHHE 3aJad HCCIe0BaTEINb-
CKOTO XapakTepa.
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WM PUCYHKA, IPOBOAUTD JI0IIOJHUTENIBHBIE IOCTPOEHUS B
XOJI€ PELLCHMUSL.

Boieasite Ha 4Yeprexe KOH(PHUTypanud, HE0OXOAUMBIE
JUI TIPOBEJCHHUsI OOOCHOBAHUH JIOTMUYECKUX ILIAroB pelle-
HUSL.

HNHTepnpeTrnpoBaTh NOIYYEHHBIH PE3YJIbTAT U COMOCTAB-
JISITh €70 C YCIOBUEM 3aJauu

6 'eomeTpuueckue npeodpazoBanus (104)

[Tonsitue o paBenctse ¢uryp. [lonsTue nBrxe-
HUS: OCEBas U EHTpaJIbHAsl CHMMETPHUH, Mapa-
JIeTbHBIN IepeHoc, moBopoT. [lousTre o moxo-
Ooun GUryp ¥ rOMOTETUI

O0BACHATH 1 WIJIIOCTPHPOBATH MOHATHUS paBEeHCTBA (hu-
ryp, nogo6usi. CTpOUTh paBHBIC U CHMMETPUYHBIE (PUTY-
Pbl, BBINOJIHATH NapaJljiebHbI IEPEHOC U TOBOPOT.
HccaenoBarb CBONCTBA JBHKEHHM C IOMOIIBI) KOMIIb-
IOTEPHBIX POrPaMM.

BbINOJHATHL IPOEKTHI 110 TEMAaM F€OMETPUUECKUX TIPE00-
pa3oBaHUM HA INIOCKOCTH

YMeHune IUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTH, HAIPAaBJICHHYIO
Ha pEIICHHE 3aJa4 MCCIIe0BATEIIb-
CKOT'O XapakTepa.

7. IlocTpoeHus ¢ IOMOUILIO UPKYJIS U JIUHEHKHU (54)

[TocTpoeHHs ¢ TOMOIIBIO IUPKYJIS U THHEHKH.
OcHOBHBIE 33/1a4M Ha TIOCTPOCHHUE: JIeJICHUE OT-
pe3Ka MoroJjam; MOCTPOeHHe yriia, paBHOTO JAaH-
HOMY; ITOCTPOEHHUE TPEYTOJILHUKA TI0 TPEM CTO-
pOHaM; MOCTPOEHUE MEPIEHANKYISIpA K MPSMOK;
MIOCTPOEHHUE OMCCEKTPUCHI yTa; IeJICHUE OTPe3-
Ka Ha 1 paBHBIX yacTei

Pemarhb 3a7aun Ha TOCTPOEHHUE C MOMOLIBIO IUPKYJIS U
JIUHENKH.

HaxoauTtp ycioBus CyIIECTBOBAHMS PELICHMS, BHIIIOJIHATD
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX JIJISi TOCTPOECHUS HCKO-
MOH (UTYpBHI.

Joka3pIBaTh, 4TO MOCTpPOEHHas (uUrypa yaoBIETBOpPSIET
YCIOBUSAM 3a/aud (ONpeAesasiTh YMCIO PEUICHUM 3ajadn
IIPU Ka>kJIOM BO3MOXXHOM BBIOOPE JTaHHBIX )

YMeHue BUIETH MaTEMATHYECKYIO
3a/a4y B KOHTEKCTE MpoOJIeMHOH cH-
TyalMd B JpYyIMX JIUCLMIUIMHAX, B
OKPY’KaIOIIEeH KU3HU.

HNmerb mnepBOoHAYAIbHBIE IPEICTAB-
JeHust 00 uAesIX U O METoJax Mare-
MaTHUKA KaK YHUBEPCAIBHOM SI3BIKE
HAayKH U TEXHHUKH, CPEACTBE MOJEIIH-
pOBaHU SIBJICHUH U IIPOLIECCOB.

8. H3mepeHune reoMeTpuyYecKUX BeJIHYUH (254)

Jlnuna otpeska. /[nuna tomanoi. [lepumetp
MHOT'OYTI'OJIbHUKA.

PaccrosiHne ot Ttoukm no mpsimoin. PaccrosHue
MEXly MapajiebHbIMU IPSIMbIMHU.

OO0bsICHAT, ¥ WLJIIOCTPUPOBATH TOHSATHE IEpUMETpa
MHOI'OYTOJIbHUKA.

®opMy/IMPOBATh OINPENEICHNS PACCTOSHUSA MEXKIY TOY-
KaMH, OT TOYKH 0 IPSIMOU, MEKIY MapassebHbIMU IIpsi-

YMeHue BUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MPOOJIIEMHON CcH-
Tyalluu B JPYTrUX JTUCHUIIIAHAX, B
OKPYKarOILIEeH )KU3HMU.

39




JInuHa OKpYKHOCTH, YHUCJIO JI; JJMHA JYT'H
OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHON LIEHTPAJIILHOTO YIJIa U AJTUHOM Tyru
OKPY>KHOCTH.

[TonsTre muomaau rmiockux ¢uryp. PaBHo-
COCTaBIICHHBIC U paBHOBeNHKUE Gurypsl. [1mo-
uaap npsmMoyrosbHuka. [Inomaau napanieno-
rpaMma, TpEyroJibHUKa U Tpanenuu (OCHOBHbBIE
dbopMmy1ibl). opMyIbL, BEIpAXKAIOIIHE IO
TPEYTroJbHUKA Yepe3 JBE CTOPOHBI U YTOJl MEX-
1y HUMU, 4yepe3 MepuMeTp U paauyc BIUCAHHOMN
okpyxHOCTH; hopmyia ['epona. [liomaas MHO-
royroyibHuKa. [1nomaap kpyra u miomasb cex-
Topa. COOTHOILIEHNE MEXTy MJIOIIAASIMU T10-
TNOOHBIX UTYp

MBIMH.
@®opMyIHPOBATH U 00BACHATH CBOWCTBA JUIMHBI, Tpalyc-
HOM MEpBI yIiia, INIOIIAIH.

®opMy/IMPOBATh COOTBETCTBUE MEXAY BEJIMYMHON LEH-
TPaAJILHOTO YIJIa U JUIMHOW AYT'H OKPY>KHOCTH.

OO0BbSACHATH 1 WIIKIOCTPUPOBATH MOHATUS PABHOBEINKUX
Y PaBHOCOCTABIICHHBIX QUTY.

BoiBoauTh (Qopmynbl 1uUiomianei NpsIMOYroJIbHHUKA, I1a-
pajuieniorpamMma, TpeyroJIbHUKa U TPaIeluy, a Takxe Gop-
MyJly, BbIpaXXaroU[yl0 IJIOIIAAb TPEYroJbHUKA 4epe3 JBE
CTOPOHBI U YrOJ MEXIY HUMH, JUIMHY OKPYXHOCTH, ILIO-
maab Kpyra.

Haxoauth 1uiomaaes MHOrOyrojibHUKa pa3OMEHHEM Ha
TPEYTrOJIbHUKH U YETHIPEXYTOJIbHUKH.

OO0BSICHATH 1 WIIOCTPUPOBATH OTHOIIECHUE IUIOIIAJCH
no00HBIX (uryp.

Pemars 3a7aun Ha BBIYMCIICHHE JJMHEWHBIX BEJIWYUH, Ipa-
JIyCHOM Mephl yIjla W IUIOLAAEH TPEeyrojabHUKOB, YEThI-
PEXYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, JJIMHBI OKPYHOCTU
U IIomanyu kpyra. Onupasce Ha JaHHBIE YCJIOBHA 3aJauH,
HAXOJAUTh BO3MOXKHOCTH MIPUMEHEHHUs HEOOXOTUMBIX (pop-
MyJ1, IpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnonb3oBath Gopmyssl Ajis 000CHOBAHUS JOKa3aTellb-
HBIX PACCYKIEHUH B XO/I€ PELLIECHUS.

HNHTepnpernpoBaTh NOJYyYECHHBIN PE3YJIBTAT U CONMOCTAB-
JISITh €70 C YCIOBUEM 3aJa4l

HNMeTrs 1epBOHAYAIBHBIE IIPEICTAB-
JeHus o0 uaesx U O MeToJlax MaTe-
MaTUKM KaK YHUBEPCAJIbHOM S3BIKE
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs SABJICHUM U IIPOLIECCOB

9. Koopaunats! (104)

JlexapToBBI KOOPAWHATHI HA IIJIOCKOCTH. Y paB-
HeHue npsaMoil. KoopauHatsl cepefuHbl 0Tpe3-
ka. @opmysa pacCTOSAHMS MEXAY ABYMs TOUKa-
MU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH

OO0bsICHATH, ¥ WJIIOCTPUPOBATH TOHATHE JEKAPTOBOU
CHUCTEMBI KOOPJUHAT.

BbiBoaMTH 1 HCNIOJIB30BATH (HOPMYIIBI KOOPIMHAT Cepe-
JUHBI OTpe3Ka, PACCTOSHUS MEXAY ABYMsS TOYKaMH ILIO-
CKOCTH, YPaBHEHUS IPSIMOM U OKPYKHOCTH.

BbINOHATL TIPOEKTHI 110 TEMaM HCIOJIB30BaHUS KOOp-

YMeHue BUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MPOOJIIEMHON CcH-
Tyallud B JPYTUX JTUCHUIUIAHAX, B
OKpYKaroIIeH )KU3HHU.

HNmeTh mnepBOHAYAIbHBIE MPEICTAB-
JeHHS 00 HACAX U O METOJaX MaTe-
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AWUHATHOTO MCTOJA IIpHU PCIICHHUU 3ada4 Ha BbIYMUCICHUA U
JOoKa3aTecJbCTBa

MAaTUKHW KaK YHHUBCPCAJIbHOM A3BIKC
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs SABJIECHUI U IPOLIECCOB

10. BekTopsi (104)

Bexkrop. [lnnaa (Moaynas) BekTopa. PaBeHCTBO
BekTOpoB. KomumneapHsie BekTopel. Koopau-
HaThbl BEKTOpa. Y MHOKEHHUE BEKTOPA HA YUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM. YTOJ MEXAY BEK-
topaMu. CKalIipHOE IPOU3BE/IEHUE BEKTOP

®opMyJIMPOBATh OINPEACICHUS U WUIIOCTPUPOBATH I10-
HATUS BEKTOPA, AJIUHBI (MOIyJIsl) BEKTOPA, KOJIIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTes JUIMHY U KOOPJAUHATHI BEKTOPA.

Haxoautp yron Mexay BEKTOpamH.

BbInoJHATH onepanuu HaJl BEKTOpaMHu.

BbINOJHATL MPOEKTHI 10 TEMaM HCIIOJIB30BAHUS BEKTOP-
HOT'O METOJ1a NPU PEILIECHUH 33/1a4 Ha BBIYUCIICHUS U JOKa-
3aTeIbCTBa

YMeHHe TOHHMMAaTb U HCIOJIB30BATH
MaTE€MaTUYECKUe CPEACTBA HATJISAIHO-
CTH.

YMeHue npuUMEHATh UHAYKTUBHBIE U
JIelyKTUBHbIE CIOCOOBI paccyxkiae-
HUW, BUACTh pPa3jIU4HbIE CTPATEruu
pelIeHus 3a1ay.

YMeHue IUIaHUPOBATH U OCYILECTB-
JATh JI€ATEIBHOCTh, HAIPABICHHYIO
Ha pCIICHUE 3a1ad HCCIEI0BaATEIb-
CKOI0 Xapakrepa,

11. DnemenTshlI JOTUKH ( S4)

Onpenenenne. AKCHoMBI U TeOpeMsl. [Jo-
Ka3aTeJbCTBO. [0Ka3aTenbCTBO OT MIPOTUBHOTO.
Teopema, obparnas ganHoi. [Ipumep 1 KOHTp-

IpuMep

Bocnipou3Boauts  GOpPMYIHPOBKH  OIpeleeHUi; KOH-
CTPYMPOBATh HECJIOXHBIE ONPEAEICHUS CaMOCTOSTENBHO.
Bocnipou3BoauTs (GOpMYIUPOBKU U J0KA3aTENbCTBA U3Y-
YEHHBIX TEOPEM, MPOBOAUTDH HECIIOXKHbBIE JOKA3aTEeIbCTBA
CaMOCTOSITENIbHO, CChLIATBCA B XOJ€ OOOCHOBaHMM Ha
oTpezieNieHus, TEOPEMbI, aKCHOMBI

YMeHne NOHMMAThb U HUCIOJIB30BaTh
MaTEeMaTUYECKHe CPEeACTBA HATJISAIHO-
CTH.

YMeHue npuMeHATh UHAYKTHBHBIE U
JIelyKTUBHbIE CHOCOOBI  paccyxkiae-
HUW, BUAETH pPa3jW4HbIE CTPATErUU
pelIeHus 3a1ay.

YMeHue 1IaHUPOBATH M OCYIIECTB-
JATH JI€ATEIBHOCTh, HAIPABIICHHYIO
Ha pEIICHHE 3a7ad HCCIEN0BaTENb-
CKOI'0 Xapakrepa;

* Pe3epB BpemeHnH - 44
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Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 odecreye-
HHA 00pa30BaTEJILHOIO Mpouecca

1.HopmartuBHbIe 10KyMeHTHI: [IpuMepHas mporpaMma oCHOBHOTO o0miero oOpa3oBaHus MO Ma-
TEeMaTHUKe
2.Y4eOHUKH: TI0 MaTeMaTHKe Uil 5S—O6 KilaccoB, Mo anredpe i 7-9 KiaccoB, IO T€OMETPUHU
g 7—9 Kiaccos.

* VMK A.I''Mep3nsk «MaremaTtuka» 5,6

= YMK A.I''Mep3nsak « Anreopa» 7-9

» YMK A.I.Mep3nsk «l'eomerpus 7-9»
3.Hayunasi, Hay4HO-TIOIyJIsIpHAast, UCTOpUYECKast IUTepaTypa.
4.CripaBOYHbIC mocoous (PHLIMKJIONIEINH, CJI0BapH, CIIPaBOYHHMKHU o
MaTeMaTHKe U T.I1.).
5.I1euaTnbie mocobus: [lopTpeTsl BRIAAOMUXCS ACATENEH MaTEMaTHKH.
6.1HpopManIMOHHBIE CpE/ICTBA

*  MynbpTuMenuiiHpie 00ydaronue mporpaMmbl M AJIEKTPOHHBIE ydeOHble M3aHus MO0 OC-
HOBHBIM pa3zesiaM Kypca MaTeMaTHUKH.

*  DjekTpoHHas 0a3a JAHHBIX JUISI CO3/IaHUS TEMATHUYECKUX M UTOTOBBIX PAa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U MPOBEPOYHBIX MATCPUATIOB JJIsI OPraHU3alMK (PPOHTATLHON M HUHIH-
BUAYAJIbHOU pabOTHI.

7. TexHuueckue cpeacTBa 00ydeHus
e  MynbTUMEIUNHBIA KOMIIBIOTED.

e MynbTUMEIUUHBIA TIPOEKTOP.

e DKpaH HaBECHOM.
8. YueOHo-mpakTHYecKoe 1 yueOHO-1abopaTopHOE 000pyAOBaHHUE

e Jlocka MarHUTHas .

o KOMIUIEKT 4epTe)HBIX HHCTPYMEHTOB (KJIACCHBIX W pa3/IaTOYHBIX): JTMHEIHKA, TPaHCIIOP-
TUp, yroasHuk (30°, 60°, 90°), yronsauk (45°, 90°), HUPKYIIb.

e KOMIUIEKTHI MIIAHUMETPUYECKUX U CTEPEOMETPHUECKUX TeJ (AEeMOHCTPAIIMOHHBIX U Pa3-
JTATOYHBIX ).

o KomrutekT st MoenupoBaHus (IIBETHAsE Oymara, KapToH, KaJlbKa, KJIel, HOKHUIIBI, TJ1a-
CTHJIVH).
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OueHka JIAHUPYEMBIX Pe3yJIbTATOB

Cucrtema OLIEHKH AOCTIKCHHS IJIAHUPYEMBIX Pe3ybTaTOB OCBOCHHUS OCHOBHOM 00Opa3oBa-
TEIbHOU MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUsl MPEAINONAraeT KOMNAEKCHbLI NO0X00 K
oueHnke pe3yipbmamoe OOPA30BAHMS, TO3BOJIIONINA BECTH OIEHKY JIOCTHXKEHHUS 00ydaro-
HIUMHCS BCEX TPEX TPYII Pe3yabTaTOB 0Opa3OBaHUS: JIUYHOCHIHBIX, MEMANPeOMEemHbIX Y
npeomemmuuix.

Cucrema OLEHKU MPEAYyCMaTPUBACT YPOGHEBbLIL ROOX00 K COJICPKAHUIO OLIEHKH U UHCTPY-
MEHTApHIO JUIS OIICHKH JOCTIIKEHUS IJIAHUPYEMBIX PE3yJIbTAaTOB, & TAKKE K MPECTABICHUIO U
UHTEPIIPETALIUU PE3YIBTATOB U3MEPEHUH.

OnHUM U3 TPOSIBIICHUH YPOBHEBOTO TMOXO0/A SIBISETCS OLEHKA MHIUBUIAYaJbHBIX 00pa3o-
BaTEJbHBIX JTOCTH)KEHUII Ha OCHOBE «METOJA CIOXKEHHUS», IPU KOTOPOM (PUKCUPYETCS IOCTH-
YKEHHE YPOBHSA, HEOOXOAMMOTO ISl YCIEIIHOTO MPOJOKEHUS 00pa3oBaHUs U PeaIbHO JOCTUTa-
eMoro OOJIBIIMHCTBOM YYaIIMXCS, U €ro IMPEBBIIICHHE, YTO MO3BOJIAET BBICTpanBaTh MHJIWUBU-
NyabHbIE TPACKTOPUH IBIKEHUS ¢ YUETOM 30HBI ONMDKaiIIero pa3BUTHs, GOpMUPOBATH MOJIO-
JKUTENIbHYIO Y4EOHYIO U COLIUAIbHYI0 MOTHBAIIUIO.

Cucrtema OLIEHKH JOCTIDKCHHS IIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS OCHOBHOH 00Opa3oBa-
TeIbHOU MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUsl MPEANONAraeT KOMNAEKCHbLI NO0X00 K
ouenke pe3ynbmamosé OOPa30BaHMsI, MO3BOJIAIOLIMN BECTH OLIEHKY JOCTH)KEHHUsS OOyuaro-
HIUMHCS BCEX TPEX TPYII Pe3yabTaTOB OOpPa30BaHUS: JIUYHOCHIHBIX, MEMANPEeOMEmHbIX Y
npeomemHmuix.

Cucrema OLEHKU MPEAYyCMaTPUBAET YPOGHEBbLIL NOOX00 K COJICPKAHUIO OLIEHKH U UHCTPY-
MEHTApHIO JUTSI OIICHKH JOCTIDKEHUS IJIAHUPYEMBIX PEe3yJbTAaTOB, & TAK)KE K MPEJCTABICHUIO H
MHTEPIIPETAIMU PEIYIBTATOB U3MEPEHUM.

OnHUM U3 TPOSIBIIEHU YPOBHEBOTO TOAXO0/A SIBISETCS OLEHKA MHIUBUAYaIbHBIX 00pa3o-
BaTENbHBIX JOCTH)KEHUI Ha OCHOBE «METOJa CIOXKEHHUS», IPU KOTOPOM (DUKCUpyeTcs AOCTH-
KEHHE YPOBHS, HEOOXOAMMOTO ISl YCIEIIHOTO MPOJOKEHUST 00pa30BaHUs U peajbHO JOCTHUIa-
€MOro OOJIBIIMHCTBOM YYalllUXCs, M €ro TPEBBIIICHNUE, YTO TO3BOJISIET BBICTPAUBATh WHIMBH-
JyalbHbIe TPAEKTOPUU JIBIKEHUS ¢ YYETOM 30HBI OMDKaiIIero pa3Butusi, GopMupoBaTh MoJo-
KUTEIbHYIO YUeOHYIO U COLIMAIbHYIO MOTHBALIHIO.

Oco0eHHOCTH OlIeHKH NPeIMETHBIX Pe3yJIbTATOB

OneHka NpeIMEeTHBIX pe3yJbTaTOB MPEJCTABISAET COOOM OLEHKY IOCTHXKEHUs oOydaro-
HIMMCS IJITAHUPYEMBIX PE3YJIbTaTOB M0 OTJAEIbHBIM IPEIMETAM.

dopMUpOBaHUE THUX PE3YJIbTATOB 0OECIeUrnBaeTCs 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTEIBHOIO MpoLecca — Y4eOHBIX MTPEIMETOB.

OCHOBHBIM 00bEKTOM OIICHKH MPEJAMETHBIX PE3yJIbTaTOB B COOTBETCTBUH C TPEOOBAaHUSIMU
Cranpapra sBiIsIeTCS CIOCOOHOCTh K PEIICHHUI0 y4eOHO-ITO3HABATENbHBIX U Y4eOHO-TIpaKTHye-
CKMX 3a/1a4, OCHOBAaHHBIX HAa M3y4aeMOM Y4eOHOM MaTepHale, C HCIOJIb30BaHHEM CII0COO0B
NENCTBUI, peleBaHTHBIX COAEPKAHMIO YYEOHBIX NMPEAMETOB, B TOM 4YHCIE METaIllpeIMETHBIX
(Mo3HaBaTEIbHBIX, PETYJIATUBHBIX, KOMMYHUKATHUBHBIX ) I1EHCTBHHA.

Cucrema OIIEHKH MPEIMETHBIX pe3yJIbTaTOB OCBOEHHUS YUEOHBIX MPOrpamMM ¢ y4€TOM ypOB-
HEBOT'0 MoAxoja, npuHsaroro B Cranjgapre, NpeamnojaracT BbiAedeHHe 0a30BOr0 YPOBHS /10-
CTHKEHUI KaK TOYKM OTCYETa IpU MOCTPOECHUH BCEH CUCTEMBI OLEHKU M OpraHMU3alMK UHIH-
BUAYaJIbHOU paboThI ¢ 00yYarOIUMHUCH.

PeanbHble qOoCcTHX)EHUS 00YUYaIOIUXCSI MOTYT COOTBETCTBOBATh Oa30BOMY YPOBHIO, & MOTYT
OTJIMYAThCS OT HETO KaK B CTOPOHY NPEBBIIIEHUS, TAK U B CTOPOHY HEAOCTUKECHHUSL.

[IpakTuka MOKa3bIBAET, YTO JUISI OMUCAHUS JOCTHDXKEHHUH OOydaroluxcs IeaecooOpazHo
YCTaHOBUTBH CJIEAYIOIINE ISATh YPOBHEH.

ba3oBblii ypoBeHb J10CTH:KEHUIT — YpPOBEHB, KOTOPBIA JEMOHCTPUPYET OCBOCHHE y4ueO-
HBIX JEWCTBUH C OIOPHOM CHCTEMOW 3HaHMH B paMKax Juamna3zoHa (Kpyra) BBIACJIEHHBIX 3ajad.
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OBJI&[[GHI/IG 68.30BBIM YPOBHEM ABJIACTCA JOCTATOYHBIM I TPOAOJIKCHUS OGy‘IGHI/IH Ha CJIICAYIO-
el cTyneHu oOpa3oBaHMs, HO HE MO MPOPUIHPHOMY HampaBiieHH0. JloCTHKEeHHIO 0a30BOTO
YPOBHS COOTBETCTBYET OTMETKA «YyIOBICTBOPUTEIHLHOY (MU OTMETKA «3%», OTMETKA «3a4TCHOY).

[IpeBrpiieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOCHUM OMOPHOW CHUCTEMbI 3HAHUMN
Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAJICHUS y4COHBIMU JEHCTBUSIMH, a TAKIKE O KPYro-
30pe, WUpoTe (WU u30upaTenbHOCTH) HHTEepecoB. Llenecoobpa3Ho BhIIEIUTH CIEAYIOIIUE ABa
YPOBHS, NpeBbIIIAIOIINE 0A30BbIIi:

* IOBBIIIEHHbI YPOBEeHb [OCTM)KEHUS IUIAHUPYEMBIX pE3yJbTaTOB, OLECHKA «XOPOIIOY
(oT™meTKa «4»);

* BBICOKHII YPOBEHb JOCTIKEHHS IUIAHUPYEMBIX PE3yJbTaTOB, OLIEHKA «OTIMYHO» (OT-
METKa «5»).

IToBbllIeHHBIN U BHICOKUH YPOBHHU JTOCTHIKEHUS OTIMYAIOTCS IO MOJIHOTE OCBOEHMS IUIaHU-
PYEMBIX Pe3yJbTaTOB, YPOBHIO OBIIAJCHUS YUEOHBIMU NEHCTBUAMU M COPMHPOBAHHOCTHIO WH-
TEpecoB K JaHHOH NpeIMeTHOH 00J1acTH.

WuauBuayanbHble TPAaeKTOPUU OOYyUEHHUs OOy4aroUuxcs, JEMOHCTPUPYIOUIMX MOBBILICH-
HBII U BBICOKMH YPOBHM JAOCTHKEHHH, Lie1ecoo0pa3Ho (GOopMHUpPOBATh C YU4ETOM MHTEPECOB ITUX
oOyyaromuxcsi ¥ ux IUIaHoB Ha Oyaymiee. [Ipu HanuuuMu yCTOWYMBBIX MHTEPECOB K yU4eOHOMY
IpeIMETY U OCHOBATEJIbHOW MOATOTOBKH 110 HEMY Takhe 00y4aroluecs MOTyT ObITh BOBJIEUEHbI
B IIPOEKTHYIO JESITEIBbHOCTH 110 IPEIMETY U COPUEHTHUPOBAHBl Ha MPOJOLKEHHE OOydeHHUs B
CTapIIMX KJIACCaxX MO JaHHOMY IMPOQUITIO.

Jlig onucaHusl TOATOTOBKM YYalllMXCsl, YPOBEHb JOCTHKEHMH KOTOPBIX HHUKe 0a30BOroO,
11eJ1eCO00pa3HO BBIICIUTh TAKXKE JIBA YPOBHS:

* IOHUKEHHBI YPOBEeHb JOCTHKEHU, OLICHKA «HEYIOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KMIi YPOBEeHb JJOCTI)KEHUH, OLIEHKA «IUI0X0» (OTMETKa «1»).

Henoctuxenne 0a30Boro ypoBHs (HOHUKEHHBIA U HU3KUM YPOBHU JTOCTHXKEHUIN) PUKCUPY-
€TCs B 3aBUCUMOCTH OT 00bEMa U YPOBHSI OCBOEHHOTO X HEOCBOEHHOT'O COZIEPKaHMsI ITPeIMETa.

Kak nmpaBuiio, NOHM:KeHHbIH YPOBeHb JIOCTHKEHUH CBUIETEIBCTBYET 00 OTCYTCTBUU CH-
CTEeMaTH4eCcKOi 06a30BOi MOATOTOBKH, O TOM, YTO OOYJAIOIIMMCS] HE OCBOCHO JaXK€ U MOJIOBHUHBI
IUTAHUPYEMBIX PE3YyJlbTaTOB, KOTOpPbIE OCBAWBAET OOJIBIIMHCTBO OOYyYarOUIMXCA, O TOM, YTO
UMEIOTCS 3HAuUMTeNbHbIe MpoOenbl B 3HAHMSX, JalbHelee oOyueHue 3aTpynHeHo. [Ipu sTom
00y4aromuicss MOKET BBIMOJIHATH OTAENbHbIE 33/1aHNs MOBBIIIEHHOTO YpOoBHA. JlaHHas rpymnmna
oOyuaromuxcs (B cpeHeM B xoJie 00ydeHus cocTaBisitomias okoio 10%) TpedyeT crenuanbHoi
JUArHOCTHKY 3aTpyJHEHUN B 00y4yeHuH, MpoOesioB B CUCTEME 3HAHUN M OKa3aHUU lieJIeHanpaB-
JICHHOM MOMOIIY B TIOCTHXKEHNUHU 06a30BOT0 YPOBHSI.

Hu3kuii ypoBeHb OCBOCHHS IIaHUPYEMBIX PE3YJIbTAaTOB CBUIECTEIBCTBYET O HAIWYUU
TOJIBKO OT/ETBHBIX (PparMEHTapHbIX 3HAHUN 110 IPEIMETY, AajibHelIee 00yuyeHue IpakTHIECKU
HEBO3MOXXHO. OOyuaronmmMces, KOTOpble JeMOHCTPUPYIOT HU3KUI YPOBEHb JOCTHXKEHHH, TpeOy-
eTcsl crelalibHas TOMOIIb HE TOJBKO M0 y4eOHOMY IpeaMeTy, HO U 0 (OPMHUPOBAHUIO MOTH-
BallMKM K OOYYEHHIO, Pa3BUTHIO HHTEpEca K M3ydyaeMoi MpeIMeTHON 00JacTy, MOHUMAaHUIO 3Ha-
YUMOCTU TpeAMEeTa AJsl KU3HU U JIp. TOJBKO HajdM4uue MOJOKUTEIbHOM MOTHBAIIMM MOKET
CTaTh OCHOBOH JIMKBUJAIIMK TIPOOEIOB B O0YUEHUU /TSl TAHHOM TPYIIBI 00Y4atoLIXCsl.

OnucaHHbIN BbIIE TOIXO LI€IECO00pa3HO MPUMEHSATH B XOJ€ Pa3INYHbIX MPOLEAYp Ole-
HUBaHUS: TEKYILEr0, IPOMEKYTOUHOTO U UTOTOBOTO.

Jisa dopmupoBaHUS HOPM OLIEHKH B COOTBETCTBHM C BBIIECJIEHHBIMU YPOBHSIMU HE00XO-
MO OIHCaTh JIOCTH)KEHUsI 00ydaromerocsi 6a3oBoro ypoBHs (B Te€pMHUHAX 3HAHUH M YMEHHIA,
KOTOpBIE OH JIOJKEH IPOJAEMOHCTPUPOBATH), 32 KOTOpPBIE 00yJaroImuiics 000CHOBAaHHO MOJIydaeT
OLICHKY «YZOBJIETBOPUTENBbHO». Ilociie 3TOro omnpenenstorcs U COAEP/KATENBHO ONUCHIBAKOTCS
Oosiee BBICOKHME WJIM HU3KHE YPOBHM JOCTHKEHHMH. BakHO akneHTHpoBaTh BHMMAaHHUE HE Ha
omnoOKax, KOTOpbIe caenan oOydarouuiicsa, a Ha y4eOHBIX JOCTH)KEHUSX, KOTOpbIe oOecredn-
BAIOT MPOJIBMKEHNUE BIEPE]] B OCBOCHUU COAEP)KaHUS 00pa30BaHHUs.
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Jna oyenku Ounamuku Gopmuposanus npeomMemHwlX pPe3ynbmamog B CUCTEME BHYT-
PHUILIKOJILHOTO MOHHUTOPHUHTa 00pa3oBaTeNbHBIX JOCTHKEHHM Ienecoo0pa3sHo (UKCHpOBaTh U
aHATM3UPOBATh JaHHbIE O CPOPMHPOBAHHOCTH YMEHHH M HABBIKOB, CIIOCOOCTBYIOIUX OCBOE-
HHMIO CHCTEeMATHYeCKHUX 3HAHUM, B TOM YHUCIIE:

* NEePBUYHOMY O3HAKOMIEHUIO, OMpadomKe U OCO3HAHUIO MeopemuieckKux mooenel u noHsi-
mutl (0OIIeHAayYHBIX U 0a30BBIX I JAHHOW OOJIACTH 3HAHUSA), CMAHOAPMHBIX ANOPUMMO8E U
npoyeoyp;

* 8bIAGNIEHUIO U OCO3HAHUIO CYUHOCU U 0COOeHHOCmell U3y4aeMbIX 00BEKTOB, MPOLIECCOB U
SIBJICHUN EHCTBUTENLHOCTH (TIPUPOJIHBIX, COLMATBHBIX, KYJIbTYPHBIX, TEXHUYECKHUX H JIp.) B CO-
OTBETCTBUM C COJIEP’KaHUEM KOHKPETHOTO y4eOHOTO MpEeAMETa, CO30aHUI0 U UCNOIb308AHUIO
MoOenell U3y9aeMbIX 00bEKTOB U TIPOIIECCOB, CXEM;

* BbIAGNICHUIO U AHANU3Y CYUWECMBEHHBIX U YCIMOUYUBHIX C8A3ell U OMHOUIeHUTI MEXIY O0beK-
TaMH U TIPOLIECCAMH.

[Ipu 3TOM 00s13aTEIBHBIME COCTABISIONIMMHI CUCTEMbI HAKOIUICHHON OIICHKH SIBIISIOTCS Ma-
TEpUaIbIL:

* CMapmosoti OUACHOCMUKU,

* MemMamuyecKux u Umo208ulx NPO8ePOUHbIX pabom no 6cem yueOHbiM npeomemam,

* meopueckux pabom, BKI04asi yueOHbIe UCCIeI0BAaHUS U YUeOHBIE IPOCKTHI.

Pemrenue o qOCTH)KEHUH WITM HEOCTHIKEHUH TUIAHUPYEMBIX PE3y/IbTaTOB MM 00 OCBOCHHU
WJIM HEOCBOCHUH Y4eOHOTO MaTepHualia IPUHUMAETCsS Ha OCHOBE Pe3yJIbTaTOB BHIMOJIHEHHS 3a/1a-
HUI 6a3oBoro ypoBHs. B mepuos BBenenus CraHnapra KpUTEpUil TOCTHIKEHUS/OCBOCHHS y4eO-
HOTO MaTepHala 3aJaéTcsl Kak BbIoilHeHne He MeHee 50% 3amanuii 6a30BOr0 YpOBHS WUJIU TO-
aydyenue 50% ot MakcuManbHOIo Oajiia 3a BBIIIOJIHEHUE 3aJjaHii 6a30BOT0 YPOBHS.
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YPpoBHU NOATOTOBKH YYAIIMXCH M KPUTEPUH YCIIEITHOCTH 00y4YeHUsI 110

MaTeMaTuke
YpoBHHU Ouenka Teopus IlpakTnka
1 Pacno3HaBaTth 00beKT, | YMeETh BBINOJHITH 3a/1a-
HaxOJIUTh HY)XKHYIO op- | HUs 1o oOpasily, Ha HeTo-
Y3naBaHue MYy, IPU3HAK, CBOM- CpE/ICTBEHHOE MPUMEHEHHUE
CTBO U T.[I. dbopmyI, mpaBWII, HHCT-
AJroput™mMuueckas «3In PYKLMH U T. 1.

NEeATEILHOCTD C IIOM-
CKa3Kou

2

Bocnpou3Benenue

Anropurmuueckas je-
ATEJIBHOCTD 0€3 Mo~
CKa3Ku

«4»

3HaTh HOPMYIMPOBKU
BCEX MOHSTHUI, UX CBOM-
CTBa, IPU3HAKH, POp-
MYJIBI.

YMeTb BOCIpOU3BECTH
JI0Ka3aTeIbCTBa, BbI-
BO/JIbI, YCTAHABIMBATh
B3aUMOCBSI3b, BEIOUPATH
HY’KHOE JJIS BBITTOJIHE-
HUS TAHHOTO 33/IaHUS

YMeTb paboTath C y4ueo-
HOU U CIIpaBOYHOM JIUTEpa-
TYpOH, BBIIOJIHATH 3a/a-
HUS, TpeOyIolIe He-
CIIOXHBIX TIpeoOpa3zoBaHU
C IPUMEHEHUEM H3Y-
JaeMoro MaTepuaia

3
IHoauManue
JledarenbHOCTh Ipu OT-

CYTCTBUU ABHO BbIpa-
JKCHHOTI'O AJITOpHUTMa

«5»

eJ1aTh JIOTUYECKHE 3a-
KJIFOUYEHHsI, COCTaBIIATh
aJIrOpUTM, MOJENb HE-
CJIOKHBIX CUTyalui

YMeTb IpUMEHATH I0JTY-
YEeHHbIE 3HAHUS B pa3yiny-
HBIX CUTyalusx. BeimoJ-
HATb 33J]aHUs] KOMOUHUPO-
BaHHOT'O XapakTepa, Co-
JIeprKaIuX HECKOJIBKO MO-
HATHUH.

4

OBJajiecHHEe YM-
CTBEHHOH CAMOCTOSA-
TEJLHOCTBIO

TBopueckas uccieno-
BaTeJIbCKas EsITeIb-
HOCTb

«5»

B coBepuieHcTBE 3HATH

YMerhb NpUMEHATh 3HAHUS

U3y4eHHBIN MaTepual,
CBOOOJHO OPUEHTHUPO-
BaThCs B HeM. UMeTh

B 1100011 HECTaHAAPTHOMN
cutyanuu. Camocrtosi-
TeJbHO BBINOJIHATH TBOP-

3HAHMS U3 JOMOJHUTEb-
HBIX HCTOYHUKOB. Bia-
JIETh OTIePAIHSIMH JIOTH-
YECKOT'O MBIIIICHHUS.
CocTaBJjgaTh MOJIENb
7110001 cUTyaIuH.

4EeCKHE UCCIIeI0BATEIbCKUE
3a1aHus. BeINOJAHATH
(GYHKIIMY KOHCYJIbTAHTA.
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Kpurtepun nu HOpMbI OLICHKH 3HAHW, YMEHHI1 1 HABBIKOB 00y4al0IMXCH MO0
MaTeMaTHKe.

1. OMCHK(I RUCOMECHHBIX KOHMPO.1bHblX pa60m oﬁvqalomuxc;l no vamemamuiKe.
OT1meTka «5», eciu:

e paboTa BBINOJIHEHA OJHOCTHIO;
® B JIOTUYCCKUX PACCYKICHUSX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OIHOOK;
® B PCIICHUH HET MAaTeMaTUYECKUX OIIHUOOK (BO3MOXHA OJIHA HETOYHOCTb, OMKUCKA, KOTOPAast
HE SIBJIACTCS CIEACTBUEM HE3HAHUS WM HEMOHUMAaHUS yueOHOTO MaTepuaia).
OTMeTKa «4» CTaBUTCS B CIEAYIOLINX CIIyJasix:

e paboTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIAroB PELICHUS HEAOCTAaTOYHBI (€ciu
yMeHHE OOOCHOBBIBAThH PACCYXKICHHS HE ABIISIIOCH CHIEIUAIBHBIM 00bEKTOM IIPOBEPKH);
e JIONYIIECHBI OJIHA OMIMOKA WJIM €CTh JBa — TPU HEAOYETA B BBIKJIAJKAX, PUCYHKAX, YepTe-
)Kax WM rpadukax (€Civ 3TH BUIBI pa0dOT HE SBJISLTUCH CIICIIHATLHBIM 00BEKTOM IPOBEPKH ).
OtMmeTka «3» cTaBUTCS, €CIIU:

e  JIOMyIICHO OoJiee OAHOW OMIMOKH Wi OOJiee ABYX — TPEX HEJOUYETOB B BBIKJIAJKAX, YeP-
TeXax Wi rpadukax, HO oOyJaromuiics o0amaeT 00sS3aTeNbHBIMA YMEHUSMHU TI0 TPOBEPSIEMOM
TEME.

OT1MmeTKa «2» CTaBHUTCS, €CIIH:

e JIOMYIIEHbI CYLIECTBEHHbIE OIIMOKHU, [TOKA3aBIIKE, YTO O0yJaronuiicss He obyagaer 00s-

3aTeJIbHBIMU YMEHUSIMH 10 JaHHOM TeME B IMOJHOU Mepe.
Otmerka «1» cTaBUTCS, €CIIU:

e paboTa Mokasasa MoJHOe OTCYTCTBHE y 00ydaromierocs o0s3aTeIbHbIX 3HAHUNM U YMEHUN
0 TIPOBEPSIEMOM TeME WIIM 3HAYUTENIbHAS YaCcTh PaOOTHI BHITIOJHEHA HE CAMOCTOSATEIBHO.

YuuTens MOKET MOBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BOIIPOC UM OPUTHHAIBHOE
pelieHue 3a1a4, KOTOPhIe CBUICTEILCTBYIOT O BHICOKOM MaTEMaTHYECKOM Pa3BUTHH 00ydaro-
HIETOCs; 3a pelieHne 0oJiee CI0KHOM 3aauul WJIM OTBET Ha 00Jiee CII0XKHBIN BOTPOC, MPEITIO-
JKEHHBIE 00YYaIOIIeMyCs IOMOJIHUTEILHO TTOCIIE BBHITIOJIHEHHS UM KaKUX-TTHOO IPYTUX 3aaHui.

2. OQueHKa_yCmHbIX OmMEemog 00yuauuxca no Mamemamuke
OtBer OLICHUBACTCA OTMETKOI «5», €CJIM YYCHHUK!

® TIOJHO PAacKpBUI COAEp)KaHWE Marepuana B oObeMe, MPEeIyCMOTPEHHOM IPOTpaMMON U
y4eOHUKOM;
® M3JIOKHI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIONBb3ysd MAaTeMAaTUYECKYI0 TEPMHHO-
JIOTHIO U CUMBOJIUKY, B ONIPEEICHHOMN TOTHYECKOM MOCIe]0BATeIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKH, COIMYTCTBYIONTUE OTBETY;
® [IOKa3aJl YMEHHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMH, MPUMEHSATH €€ B
HOBOW CUTYaIlUU TIPU BHITIOJTHEHUH MTPAKTUIECKOTO 33 JaHUS;
® MPOJEMOHCTPUPOBAJT 3HAHUE TCOPHH paHEee M3YyYCHHBIX COIYTCTBYIOMIMX TeM, chopMu-
POBAHHOCTh M YCTOHYHMBOCTH UCTIOJB3YEMBIX IPH OTBETE YMEHUI U HABBIKOB;
e OTBEYaJl CAMOCTOSITENLHO, 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJIHA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTEIICHHBIX BOMPOCOB WU B
BBIKJIQJIKaX, KOTOPbIE YYEHHK JIETKO HCTIPABUII ITOCIIC 3aMEUaHUs YIUTETIS.
OTBeT OlLIEHNBAETCSI 0TMETKOM «4», €CTH YIOBIETBOPSET B OCHOBHOM TPeOOBAaHUSM Ha OIEHKY
«5», HO TIPU ITOM UMEET OJIUH U3 HEAOCTATKOB:
® B H3JIOKECHUHU JOMYIIEHBI HEOONbIINE MPOOeTbl, HE UCKA3HUBIIEe MATEMATUYECKOE COJIep-
JKaHUE OTBETA;
e JIONMYyIICHBI OJMH — J[Ba HEJOYETa NPU OCBEIICHUH OCHOBHOTO COJEp)KaHHs OTBETA, WC-
NpaBJICHHBIC TTOCTIC 3aMEYaHUsT YIUTEIIS,
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¢ JONYIICHBI omunbOKa uau 0osee ABYX HCOOUYCTOB IIPU OCBCUICHHUH BTOPOCTCIICHHBLIX BO-
IIPOCOB UK B BBIKJIIAJKaX, JICTKO MCIIPABJICHHBIC ITIOCJIC 3aMCUAHUA YUUTCIIA.
Ortmerka «3» cTaBUTCA B cdleayrommx Cciay4daiax:

® HEMOJHO PACKPBITO COJEp)KaHHe MaTepuana (CoAepKaHWEe M3JI0KEHO (parMeHTapHO, HE
BCErJa IOCIE0BAaTENbHO), HO MOKa3aHO oOliee MOHMMaHHE BOIPOCAa U MPOJEMOHCTPUPOBAHBI
YMEHHsI, IOCTaTOYHbIE JJI YCBOCHHsSI MPOrpaMMHOro marepuana (ompezeneHsl «TpeboBaHUSIME K
MaTeMaTHYECKOM MOJrOTOBKE 00yUYaIOMIUXCs» B HACTOAIIECH MTporpaMme 1o MaTeMaTHKe);

® UMEJHUCh 3aTPYJHEHUS WK JAOMYLIECHbI OMIMOKHU B ONPEICICHUN MaTeMaTHYECKONH TepMuU-
HOJIOTHH, YepTexkKaX, BbIKJIA/IKaX, UCIIPABICHHbIE ITOCJIE HECKOJIBKUX HABOJAAIIUX BOIPOCOB YUUTE-
TS,

® YYEGHHUK HE CIpPABUJICS C NPUMEHEHHWEM TEOpPUM B HOBOM CHUTyallUM MPHU BBITOJIHEHUU
MPAKTUYECKOTO 3a/laHusl, HO BBINOJHWI 3a/laHusl 00s3aTeIbHOTO YPOBHS CIOKHOCTH IO JaHHOMN
TEME;

® [IpU JOCTaTOYHOM 3HAHWU TEOPETUYECKOrO0 MaTepuaia BBISBICHA HEJOCTATOYHAsA cop-
MHUPOBAaHHOCTb OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasK:

® HE PacKpHITO OCHOBHOE COJEpKaHUE YUeOHOT0 MaTepuaa;

e O0HapyXEHO HE3HAaHHE YYCHMKOM OOoJbllel Ui Hanbojee BaKHOW 4acTH y4eOHOro Ma-
Tepuana,

e JIONYIICHBI OMMOKU B OINPEACICHUH MOHATUM, MPU HMCIOJIb30BAaHUU MaTeMaTHYECKOMN
TEPMUHOJIOTHH, B PUCYHKAX, YepTexax WU Tpadukax, B BBIKJIAJKaX, KOTOpbIE HE HC-
MIPABJICHBI [1OCJIE HECKOJIBKUX HABOJASIIUX BOIIPOCOB YUHUTETIS.

Otmerka «1» cTaBUTCSA, €CIIN:

® yYEHUK OOHApYKUJI MOJHOE HE3HAHUE U HETIOHUMaHHE U3y4aeMoro yueOHoro Marepuanina
WIM HE CMOT OTBETUTHh HU HA OJWH U3 IIOCTABIEHHBIX BOIIPOCOB 10 U3YYEHHOMY MaTepu-
aiy.

O0mas kiaccupukanus omMoOOK.
Ipu oneHke 3HaHUH, YMEHUI M HABBIKOB OOYUAIOIINXCS CIENyeT YYUTHIBATh BCE OMIMOKH (TPy-
Oble ¥ HETpyObl€) U HEJOUETHI.
I'pyObIMu cuuTaOTCSt OINOKH:

- HE3HAHUE OIpEENICHUS! OCHOBHBIX MOHSTHUN, 3aKOHOB, NMPAaBUJ, OCHOBHBIX IOJIOKEHUN
TEOPHH, He3HaHHE (PopMyJ1, OOIENPUHATHIX CUMBOJIOB O0OO3HAYEHUN BEIMYMH, €IUHUIl UX U3-
MEpPEHHUS;

- HE3HAaHNE HAUMEHOBAaHUN €IMHULl U3MEPEHMS;

- HEYMEHHUE BbIIETUTh B OTBETE IJ1aBHOE;

- HEyMEHHE ITPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELICHUs 3a/1a4;

- HEYMEHUE JIeNaTh BBIBOJIBI M 0000IIEHNS;

- HEYMEHHE YUTaTh U CTPOUTD IpaduKy;

- HEyYMEHHUE I0JIb30BAThCS EPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;

- IIOTEPsl KOPHSI UM COXPAHEHHUE TIOCTOPOHHETO KOPHS;

- oTOpacbiBaHuE 0€3 00bSICHEHUH OJTHOTO U3 HUX;

- paBHO3HAYHbIE UM OUIHOKH;

- BBIUYHCIIUTENbHbIE OIIUOKU, €CIIM OHU HE SIBJISIOTCS OMMCKOM;

- JIOTMYECKHE OIIUOKH.

K HerpyObIM ommmOKam cieyeT OTHECTH:

- HETOYHOCTH (DOPMYJIUPOBOK, OMPEIEICHHH, MMOHATHI, TEOPHd, BhI3BAaHHAS HEMOJIHOTOMN
0XBaTa OCHOBHBIX NPU3HAKOB ONPEIEIAEMOro MOHATUS WINM 3aMEHOM OJHOIO - IBYX M3 ITHX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTb IpaduKa;
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- HEpaUUOHAIBHBIA METOJ PELICHUS 3aa4y WIM HEJOCTaTOYHO IIPOLYMAaHHBINM IUIAH OTBE-
Ta (HapyleHHe JOIMKH, OJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEpaIMOHAIBHBIE METOABI pabOTHI CO CIIPABOYHOM M JPYroi JIUTEPATypPOK;

- HEyMEHHE pellaTh 33aa4H, BBIIIOJHATH 3a/laHusI B OOIIEM BUJIE.

Henouyeramm sBisroTcs:

- HepalOHAIbHbIE IPUEMb] BEIYMCICHUN U IPeo0pa3oBaHMIA;

- HeOpEe)KHOE BBIMOJIHEHHUE 3aIMCEH, YePTexKe, cXeM, rpaduKoB.

KonTpouas 3YH npennaraercs npu npoBeIeHUN MaTEMAaTUYECKUX TUKTAHTOB, IPAKTUYECKUX
paboT, CaMOCTOATENbHBIX Pa00T 00yUarOIIEro ¥ KOHTPOJIMPYIOIIEro BUAA, KOHTPOJIbHBIX Pa0OT.
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