IlnaHnupyembie pe3yjibTaThl H3YYCHUS NpPeaMeTa
«MaTreMaTuKa»

1. JIn4yHOCTHBIE, MeTANIPEIMETHbIE U NPeAMEeTHbIE
pe3yJbTAaThl 0CBOCHHS Y4€OHOI 0

npeaMera «MareMaTuKa»

5-9 kJ1accbl
JINYHOCTHBIMH pe3yJibTaTaMHU H3ydeHHs npeaMera «MaremaTuka» (B BHIE CISTYIONINX
y4eOHBIX KypcOB: 5—6 kimacc — «Marematuka», 7-9 kmacc — «Marematuka» («Anredpa» u

«["eomeTpus») SBIAIOTCS CIEAYIOIUE KauecTBa:

— HE3aBUCHUMOCTb U KPUTUYHOCTDb MBIIIJICHUSA

— BOJII M HACTOMYMBOCTD B JOCTHXXCHUMU IICJIN.

CpeI[CTBOM JOCTWIKCHUSA OTUX PEIYIIBTATOB ABJIACTCA:

— cUCTeMa 3a/laHuil yueOHUKOB;

— MPCACTaBJICHHAA B y‘—Ie6HI/IKaX B SBHOM BHJIC OpraHu3aluvsg Marcpraja IO IIPUHIIUITY
MHWHHMMAKCAa;

—  HCIIOJIB30BaHUC COBOKYITHOCTH TGXHOJ’IOI‘I/If/i, OPUCHTHUPOBAHHBIX Ha  pPasBUTHUC
CaMOCTOATCIIBHOCTU W KPUTUYHOCTHU MBINUJICHUA: TCXHOJOIrud CHCTEMHO- JACATCIBHOCTHOI'O
moaxoaa B O6y‘—IeHI/II/I, TEXHOJIOTHA OLICHUBAaHUS.

Memanpeomemnvimu pe3ynbTaTaMu U3YYeHHS Kypca «MaTeMatrkay sBisieTcsi OpMHUPOBAHNE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (YVY]I).

Pezynamuenvie YY/I.

5-6-11 knaccer

— CaMOCTOATEIILHO 0OHapyxcusams U GOPMYIUPOBATh yUeOHYIO MPOOIEMY, ONPELISITh 1eb
y4eOHOMU NIeATEeTLHOCTH, BEIOUPATh TEMY ITPOCKTA;

— 6bl08UcAMb BEPCUU PEIICHHUs MPOOJeMbl, 0CO3HaBaTh (M HWHTEPIPETHPOBATh B Clydae
HE00XOIMMOCTH) KOHEUHBIN Pe3yJIbTaT, BHIOUPATh CPENICTBA JOCTHIKEHHS IIETTH M3 TPEIOKEHHBIX,
a TaK)Ke MCKATh UX CAMOCTOSITEIILHO;

— cocmaensams (MHIWBUAYAIILHO WM B TpYIIE) IUIAaH peIIeHUs MpoOIeMbl (BBITOJTHEHHS
MPOEKTA);

— paboTas MO IUIaHY, ceepsmb CBOU JCUCTBUS C LEJIbIO U, MPH HEOOXOJUMOCTH, UCIPABIIATH
OLIMOKH CaMOCTOSITEIIBHO (B TOM YMCIIC H KOPPEKTHPOBATH ILIAH);

— B JMAJOTe C YYUTEICM COBEPUICHCBO68AMb CAMOCTOSTEIILHO BBIPAOOTAHHBIC KPUTCPUH
OIICHKH.

7-9-11 knaccwt

— CaMOCTOSITEIbHO  OOHapyxcuseams W opmyiupogams TpoOIEMy B  KIACCHOW H
WH/IMBUYaJIbHOHN yueOHOH e TeTbHOCTH;

— 6bl0gUecamb BEPCUM PpEIICHUs MpoOJeMBbl, OCO3HaBaThb KOHEUHBIH pe3yibTaT, BbIOHMpATh
CpeACTBa JOCTHXKEHUS LIEIH U3 NPeJIOKEHHbBIX WK UX UCKATh CaMOCTOSTENBHO;

— cocmagnamy (MHAMBUAYAJHO WM B TpYIIE) IUIaH peleHus NpoOieMbl (BBITOJHEHHS
MIPOEKTA);

— noobupams K KaxxJJ0i nmpodieme (3a1aue) aJleKBaTHYIO el TEOPETUUECKYIO MO/JIENb;



— paboTas MO IMPEJIOKEHHOMY WM CaMOCTOSITEIbHO COCTABIEHHOMY IUIAHY, UCNONb306AMb
HapsAIy ¢ OCHOBHBIMHU M JIOTIOJIHUTENbHBIE CPENICTBA (CIIPABOYHAS JIUTEPATYPa, CIOKHBIE TPHOOPHI,
KOMIIBIOTED);

— NIAGHUPOBaMsb CBOIO UHANBHUIYAIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;

— pabomamsb TO CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY, CBEpSSICb C HMM M C ILEIbIO
JeSITEIbHOCTH, UCIPABIIsAsl OIIMOKU, UCHOJb3ysd CaMOCTOSTEIbHO IM0J00paHHBIE CPEICTBA (B TOM
yucie u Murepuer);

— cBOOOJTHO 110.16306ambCs BBIPAOOTAHHBIMU KPUTEPHSIMU OLIEHKH U CAMOOLIEHKH, UCXOS U3
LEIU U UMEIOLIUXCS KPUTEPUEB, pa3inyasi pe3ysibTaT U COCOObI AEHCTBHUIA;

— B XO/I€ NIPEJICTABIICHUS IIPOEKTA 0a8AMb OYEHK)Y €ro Pe3ylbTaTaM;

— CaMOCTOSTEIBHO 0CO3HA8AMb IPUUNHBI CBOETO YCIIeXa MM HEeYyCIeXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUU HEycIIexa;

— yMemb OyeHumdv CTENEHb YCIEUIHOCTH CBOEH WHAMBUAYAILHOW 00pa30BaTEIbHOMN
NeSITeNIbHOCTH;

— 0asamb OyeHKy CBOMM JIMYHOCTHBIM KayeCTBaM U 4epTaM XapakTepa («KakoB 51»), ONPENenTh
HaIPaBJIEHUS CBOETO Pa3BUTUS («KAKUM 51 XOUY CTAaTh», «4TO MHE JUIsl 3TOTO HAJIO CACNIAaThy).

Cpeocmeom  ¢opmuposanusi  perynsaTuBHbIX YVYJ[  cloyKaT TEXHOJOTUS  CHUCTEMHO-
NEeSITeIbHOCTHOTO TOJIXOJ]a Ha JTale M3y4eHUs HOBOTO MaTepuaja M TEXHOJOTHS OLEHUBAHUS
00pa30BaTeNbHBIX JOCTHKEHUN (YU€OHBIX YCIIEXOB).

Ho3naeamenvnvie YY/I:

5-9-it knaccot

— AHATU3UPOBAMb, CPABHUBAMD, KlAcCuduyuposams u 060o0wams HaKThl U SIBICHHUS;

— ocywecmensms CpaBHEHHE, CEPUAIIAIO U KIIACCH(PHUKAIINIO, CAMOCTOSATEIILHO BHIOUpast
OCHOBAHHUS ¥ KPUTEPUU JUTSI YKa3aHHBIX JIOTHYECKHX OIEPaIlUii; CTPOUTH KIIaCCU(DUKAITUIO TTYTEM
JTUXOTOMUYECKOTO JIeTICHUs (Ha OCHOBE OTPHIIAHHS ),

— cmpoums JTOTUYECKH 00OCHOBAHHOE PAacCyXJICHUE, BKIIOYAIONICe YCTAHOBJICHHE MPUYNHHO-
CIICICTBEHHEBIX CBS3CHi;

— c030a6amb MaTEeMaTHYECKUE MOJICIIH;

— COCTaBJISITh TE3UCHI, PA3JINYHBIC BUJIBI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.). [IpeoOpa3oBrIBaTh
MH(pOPMAITHUIO U3 OJTHOTO BHJIA B IPYroi (TaOIHILy B TEKCT, TMarpaMmy H Ip.);

— @bIUUMBIEAMb BCE YPOBHU TEKCTOBOM WH(POPMAIINH.

— yMmemb onpeodeisms BO3MOKHBIE MCTOYHUKH HEOOXOIMMBIX CBEICHUH, MPOU3BOIAUTH MOUCK
nHpOpMAIINHY, aHATH3UPOBATh M OIICHUBATH €€ JOCTOBEPHOCTb.

— MOHUMAs TO3WIMIO JPYroro 4YeloBeKa, pasiuuams B €ro pedyd: MHEHHE (TOYKY 3peHusi),
JI0Ka3aTeNbCTBO (apryMEHTHI), (aKThl; THIIOTE3bl, aKCHOMBI, TE€OpUHU. [IJI1 3TOTO CaMOCTOSITEIHHO
UCIIOJB30BaTh pa3iMyHbe BUABI 4YTECHUs (W3ydaroliee, IPOCMOTPOBOE, O3HAKOMHUTEIHLHOE,
MOMCKOBOE), IPUEMBI CITYIIIAHUS.

— caMOMy ¢030a6éamb WCTOYHMKM WH(POPMALMU PA3HOTO TUINA W JUIS Pa3HBIX ayIUTOPHIA,
coOuoaTh HH(GOPMAIIMOHHYIO TUTHEHY U TIpaBWIa MHPOPMAIIMOHHOW O€3011aCHOCTH;

— yMemb UCNONb308aMb KOMIBIOTEPHBIC U KOMMYHHKAIIHOHHBIC TEXHOJIOTHM KaK MHCTPYMEHT
IVl TOCTHM)KCHHUS CBOMX IieJiell. YMeTh BBIOMpATh aJCKBATHBIC 3aj1ade HHCTPYMCHTAIbHBIC
MPOrpaMMHO-aMMmapaTHbIE CPEJCTBA U CEPBUCHIL.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX Y'Y [ ciyxar yueOHbIN MaTepuai U Mpex/ie BCero
IPOAYKTHBHBIE 33/1aHUS yUeOHMKA.
— Wcnonp30oBaHne MaTeMaTUYECKUX 3HAHUN JIUIS PELICHUs Pa3JIMYHbIX MaTEMAaTHUECKUX 3a/1a4 U
OLICHKH ITOJIYYEHHBIX PE3YJILTATOB.
— COBOKYIIHOCTbh YMEHHI 110 UCTOJIb30BAaHUIO JOKA3aTE€IbHON MaTeMaTHUYECKOU PEYH.
— CoOBOKYNMHOCTh yMEHUH 1o pabore ¢ uHPopManuedl, B TOM 4YHCIE U C pPa3IUYHBIMU
MaT€MaTU4YECKUMU TEKCTAMM.



— YMEHMS MCIOJb30BaTh MATEMAaTUYECKUE CPEICTBA I M3YYEHHS M OINMCAHUS PEeajbHbIX
MPOLECCOB U SIBJICHUIA.

— He3aBUCUMOCTD ¥ KDpUTUYHOCTD MBILLJICHHUS.

— Boasg 1 HaCTOMYHNBOCTH B JOCTIDKCHUH 1ICIH.

Kommynukamuenwvie YY/I:

5-9-it knaccot

— CaMOCTOSITEIIbHO Op2aHu308b16ams yaeOHOE B3aMMOJICHCTBHE B TpyIIe (OMpeaAesTh 001mme
LI€JTH, JOTOBapUBATHLCS APYT C IPYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUNb apeyMeHmbl, TIOATBEPKIas NX haKkTaMu;

— B JIMCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KpUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM NPU3HABAMb
OmM1OOYHOCTh CBOETO MHEHHS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

— TIOHUMAsI TIO3UIIHUIO APYTOTO, PA3IUYAms B €r0 peun: MHEHHUE (TOUYKY 3pEHHs), T0Ka3aTeIbCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— YyMemb B3TJISTHYTh Ha CUTYAIIMIO C HHOM TIO3UIIMU U 00208ApUBAMbCsL C IIOIBMHU HHBIX
TO3UIINN.

Cpeocmeom  ghopmuposanusi KOMMYHUKATHBHBIX Y Y][ ciiy)kaT TEXHOJIOTHS MPOOJIEMHOTO
00y4eHus1, opraHu3ainus paboThl B MaJIBIX I'PYIIIAX, TAK)KE UCIMOIH30BAHUE HA YPOKAX TEXHOJOTHH
JTUYHOCTHO- OPUEHTUPOBAHHOTO U CHUCTEMHO- JIEATETHHOCTHOTO O0yUICHHUSI.
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- HBI IPSIMOYTOJILHOTO TPEYT'OJIbHUKA;

- NpumeHsmb COOTHOIIECHUS MEXIY TPUTOHOMETPUUYECKMMH (PYHKIUSIMU TIPH PEIICHUU
3a/1a4; B YaCTHOCTH, M0 3HAYEHHIO OJJHOU M3 QYHKIMN HAXOAUTh 3HAUEHUS BCEX OCTAIbHBIX;

- peuwiamsb MPSIMOYTOJIbHbIE TPEYTOJIbHUKHY;

- c600umsb paboTy C TpUrOHOMETpUUECKHUMHU (GyHKIUAMH yrioB oT 0 mo 180° k ciyuaro
OCTPBIX YTJIOB;

- npumeHamb TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPH PEIICHUH 3a/ay;

- peuiamsb TIPOU3BOJIbHBIE TPEYTOJIbHUKY;

- Haxooums TUIOIIAU TPEYroJbHUKOB, TapaslieIOrpaMMOB, Tparieuii;
npumenams TeopeMy [ludaropa npu pemiennu 3aaay;
Haxooums MPOCTEHIINE TEOMETPUUYECKIE BEPOSITHOCTH;
Haxooums  PEUICHUs] <(OCKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33Jad, B  KOTOPBIX
UCIOJIb3YIOTCS MaTEMaTHUECKUEe CPEICTBA;

- co30asamb MPOINYKT (pe3yiabTaT MPOEKTHOU AEATEIbHOCTH), JUISl U3YYEHHUS U ONUCAHUS
KOTOPOTO HCMOJIB3YIOTCS MAaTEMaTHYECKHE CPE/ICTBA.

ILianupyemsle pe3yJibTaThl

HSy‘IeHI/IC MaTeMaTHUKH B OCHOBHOM IIKOJIE JJA€T BO3MOXKHOCTh O6y‘IaIOH_II/IMC$[ JOCTHYb
CJICAYIOIIUX PE3YJIbTATOB PA3BUTHA:

1) 6 ruuHoCmHOM HanpasieHuu:

® yYMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICJIM B YCTHON ¥ IMCbMEHHOM peyH,
MTOHMMATh CMBICI IOCTABJICHHOM 3a/1auu, BHICTPAUBaTh apryMeHTalHIO, IPUBOANUTH
IPUMEpPHI U KOHTPIPUMEDHI;

® KPUTUYHOCTH MBIIJICHUS, YMEHHE PAclO3HABATh JIOTHYECKH HEKOPPEKTHBIE BhICKA3bIBAHNS,
OTJINYATh TUMOTE3Y OT (aKTa;

® [peJCTaBJICHHE O MaTeMaTHUECKOM Hayke Kak cgepe 4eIoBeYecKOil AesATeNbHOCTH, 00
JTanax €e pa3BUTHs, O €€ 3HAUNMOCTH JJIs1 Pa3BUTHUS LUBUIM3ALNY;

¢ KpCAaTUBHOCTL MBIINUIJICHUA, WHHOWATHUBA, HAXOAUYUBOCTb, 4AKTHUBHOCTL IIpU PCHICHHUU
MaT€MaTUYCCKUX 3a4a4;



® yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT YIeOHON MaTeMaTHIECKON JesITeNIbHOCTH;
® CIOCOOHOCTh K OMOIIMOHAIHHOMY BOCIPHUSATHIO MATEMaTHYECKHMX OOBEKTOB, 3ajad,
pELIECHUH, PACCYKICHUI;

2) B MemanpeomMemHoM HANnPAaGleHUl:

e [IepBOHAUAJbHBIC IMPEACTaBICHUS OO0 HIEAX M O METoJaX MaTeMaTUKU Kak
YHHUBEPCAIbHOM SI3bIKE HAYKH W TEXHUKH, CPEACTBE MOJEIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

® yMEHHME BHJETh MATEMaTUYECKYIO 33Jauy B KOHTEKCTE€ NPOOJIEMHON CHUTyallid B
JAPYTUX IUCUUIUIMHAX, B OKPYKAIOLIEH JKU3HY;

e yMEHHE HAaXOJUTh B PA3IMYHBIX HCTOYHHUKAX HH(POPMALUIO, HEOOXOIUMYIO IS
pElIEHUs MaTEMATHYECKUX TPOOJIEM, NPEJACTABIAThL €€ B TOHATHOM (opwme,
[PUHUMATh pEUICHHWE B YCIOBUSAX HENOJHOW M U30BITOYHOHM, TOYHOM U
BEPOSITHOCTHOW MH(OpPMALINY;

e yMEHHME IIOHMMAaTb M HCIOJb30BaTh MAaTEMaTUYECKHE CpEJCTBA HAarsAHOCTH
(rpaduku, nuarpamMmsl, TaOJIUIIbI, CXEMBI U Jp.) AJI WUTIOCTPALlMU, HHTEPIPETALINY,
apryMeHTaluu;

e yMEHHE BBIABUIATh TUIMOTE3bl MpPU PELIEHUH YYeOHBIX 3ajady, I[OHUMATh
HE0OX0IMMOCTb UX NMPOBEPKHU;

® yMEHHE NPUMEHATHh MHIYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyKJ€HUH, BUIETD
pa3IuyYHbIe CTpATErnu peLIeHus 3a1ay;

® [IOHMMaHHUE CYIIHOCTU AJITOPUTMUYECKUX IMPEANHUCAHUNH U YMEHHE JIEHCTBOBATh B
COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOSITEJIbHO CTaBUTh II€JIM, BbIOMpaTh U CO3JaBaTh AJITOPUTMBI IS
pereHust yueOHbIX MaTEeMaTHUYECKUX MPO0IIeM;

® yMEHHE IUIAaHUPOBAaTh U OCYIIECTBIAThH JIEATENbHOCTh, HANPABICHHYIO Ha pEIICHHE
3aJ1a4 UCCIeI0BaTENbCKOIO XapaKkTepa;

3) 6 npeomemnom HanpasgieHuu:

e OBIaJcHUE 0a30BBIM IOHATHHHBIM aIlllapaTOM II0 OCHOBHBIM pa3JieliaM COJIep)KaHus,
MpejcTaBieHre 00 OCHOBHBIX HM3y4ae€MbIX MOHATHSAX (YUCIIO, reoMeTpuueckas Qurypa,
ypaBHEHHE, (QYHKIUSA, BEPOATHOCTh) KaK BAKHEHIIMX MaTeMaTHUYECKUX MOJEIIX,
MO3BOJISIFOIIMX OMUCHIBATh U M3Y4aTh PeasibHbIE MPOLIECCHI U SABJICHUS;

e yMeHHEe pabdoTaTh C MaTEeMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMalKI0), TPAMOTHO HPHUMEHATh MATEeMAaTHYECKYI0 TEPMHHOJIOTHIO M CHUMBOJIHKY,
HCI0JIb30BaTh Pa3IMYHbIC S3bIKU MATEMAaTHKHU;

e yMEHHE TPOBOAMTH KiIacCU(PUKAIMU, JOTMUYeCKMe OOOCHOBaHUS, JOKa3aTelbCTBA
MaTeMaTH4YEeCKUX yTBEPK/ICHUM;

® yMEHHE pacro3HaBaTh BHJbl MaTEeMaTHMYECKUX YTBEP)KJIEHUHN (aKCHOMBI, OMpeieseHus,
TEOPEMBI | JIp.), IPSIMBIC B 0OpaTHBIE TEOPEMBI;

® pa3BUTHE TMPEACTABICHUA O 4YHCIE€ M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JeMCTBUTENBHBIX YMCEJI, OBJIAJICHHE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHU;

® OBJIQJICHUE CHMBOJBHBIM SI3bIKOM aireOpbl, NpUeMaMy BBINOJIHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHUil pallMOHABHBIX BBIPAKEHUH, PEIEHUs YpaBHEHUH, CHCTEM ypaBHEHUH,
HEPAaBEHCTB M CHCTEM HEPAaBEHCTB, YMEHHUE HMCIIOJIb30BaTh HICI0 KOOPAUHAT HA IJIOCKOCTH
JUI UHTEPIPETalluy YpaBHEHUHN, HEPABEHCTB, CUCTEM, YMEHUE IPUMEHSITh alredpanveckue
mpeoOpa3oBaHusl, anmnapar ypaBHEHUN M HEPABEHCTB Ul PEIICHUs 3a/ad U3 Pa3InYHBIX
pa3nennoB Kypca;

® OBJAJICHUE CUCTEMOW (YHKIMOHAIBHBIX TMOHATHH, (QYHKIMOHATBHBIM S3BIKOM H
CUMBOJIUKOW, yMEHHE Ha OCHOBE (YHKIIMOHAJIbHO-TpaUUECKUX MpeAcTaBICHUI
OTHCHIBATh M aHATTU3UPOBATH PEaAlIbHbIE 3aBUCUMOCTH;

® OBJIQJICHHE OCHOBHBIMHU CIIOCOOAMU MPEJCTABICHUS M aHAIM3a CTATHCTUYECKUX aHHBIX;
HaJIW4Yue TPEACTABICHUI O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHpPE U O
Pa3IUYHBIX CIOCO0aX UX U3YYEHHUS, O BEPOSTHOCTHBIX MOJCIISX;

® OBJIQJICHHE TE€OMETPUUYECKUM S3BIKOM, YMEHHE HCIIOJB30BATh €T0 IS OMUCAHUS MPEAMETOB
OKPYKAIOIIEr0 MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U HM300pa3UTEIbHBIX
YMEHH, MPUOOpEeTeHNE HABBIKOB TEOMETPUUECKUX ITOCTPOCHUII;

® YCBOCHHE CHCTEMAaTHYECKUX 3HAHUM O IJIOCKUX (UIrypax M MX CBOMCTBax, a TaKkke Ha
HarjsiIHOM YpPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeNlaX, YMEHHE NPUMEHSThb
CHCTEMaTHYEeCKHe 3HAHUS O HUX JJIS PeIIeHHUs] TEOMETPUUECKUX U MPAKTUUYECKUX 3a/1ay;

® yMEHHUS M3MEpATh JUIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCHOJIb30BaTh (OPMYINbI JUIs
HaXO0XJICHUS MEPUMETPOB, IOl U 00bEMOB F€OMETPUIECKUX QUTYD;

® yMEHHME MpPHUMEHATh H3y4YE€HHbIE NOHATHUS, pPe3YyNbTaThl, METOJbl I peIIeHus 3aj]ad
MPAKTUYECKOTO XapakTepa W 3a7ad M3 CMEXHBIX AUCHUIUIMH C HUCHOJIb30BAHUEM IPHU
HE00X0IMMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB, KAJIbKYIATOPA, KOMIIBIOTEPA.



Pesynbrarel 00yueHus mpejacTaBieHbl B TpeOOBaHUSAX K YPOBHIO MOJTOTOBKU U 3aJal0T
CHCTEMY HTOTOBBIX pE3YJIbTAaTOB OOyYeHHs, KOTOPBIX JOJDKHBI JOCTUTaTh BCE Yydallluecs,
OKaHYMBAIOIIME OCHOBHYIO HIKOJIYy, U JIOCTH)KEHUE KOTOPBIX SIBJISETCS 00S3aTENbHBIM YCIOBUEM
MOJIOKUTENIPHOW  aTTecTallud y4yeHUKa 3a Kypc OCHOBHOM IIKOJIBI. T TpeboBaHUs
CTPYKTYpPUPOBaHbl IO TPEM KOMIIOHEHTAM: «(3HAMb/NOHUMAMDbY, «YMEMb)», «UCHOIbI0CAMD
npuoodpemeHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMEIbHOCHU U NOBCCOHEEHOU HCUIHUN.
[Ipn sTOM moOcinenHue ABa KOMIIOHEHTA IPEACTaBICHBl OTIENBHO IO KaKIOMY H3 Pa3IciIOB
COJIEPIKaHUSL.

2. Conep:xkanue yueOHOro npeamera «MareMmaruka»

APUDPMETUKA 240u.

HarypaabHble ynciaa. HarypaneHbii psaa. [lecaTuynas cucteMa CHYUCIICHMUS.
Apudmernueckue AeCTBUS ¢ HaTypalbHBIMU uncinaMu. CBolcTBa apu(pMeTHYecKuX JeCTBUM.

CreneHb ¢ HATYpAJIBHBIM ITOKA3aTEIEM.

UucnoBble BEIpaXEHUS], 3HAYEHUE YHCIOBOTO BhIpakeHUd. [Topsiiok 1eHCTBUI B YHCITOBBIX
BBIPAKEHUSX, UCIIOJIb30BaHNE CKOOOK. Perienre TekCToBBIX 3a7jau apupMETUUECKUMHU CIIOCOOAMH.

Jenurenn n kpatHbele. CBONCTBA U TPU3HAKYU AeIUMOCTHU. [IpocThie u cocTaBHbIE YnCa.
Pa3noxxeHne HaTypajlbHOTO YKCiIa Ha TPOCThIE MHOKUTENH. JleleHue ¢ OCTaTKOM.

JApo6u. OObikHOBEeHHBIE ApoOu. OCHOBHOE CBOMCTBO Ipo6u. CpaBHEHHE OOBIKHOBEHHBIX
npo0Oeit. Apudmernyeckue IeHCTBUsI C OOBIKHOBEHHBIMU ApoOsiMu. HaxoxieHue 9acTu OT 1eJI0T0
Y LIEJIOTO 10 €ro YacTH.

Hecstuunbie npodu. CpaBHEHHE NECATUYHBIX IpoOei. AprudMeTHIECKUE TEUCTBUS C
JECATUIHBIMU ApoOsimu. [IpencraBnenue qecATHYHON IpoOr B BUIE OOBIKHOBEHHOM IpoOu 1
OOBIKHOBEHHOI B BUJE JIECITUYHOM.

[IponieHThI; HAX0XKI€HHUE MPOLICHTOB OT BEIWYUHBI U BEIMYUHBI 110 €€ MporieHTaM. OTHOLIEHUE;
BBIpa)KEHUE OTHOIIEHUS B IpoLeHTax. [[ponopuus; 0CHOBHOE CBOMCTBO MPONOPLUH.

Pemenne TekcTOBBIX 33724 apu(PMETHUECKUMU CIIOCOOAMH.

PanuonanbHblie yncia. [lonoxurenbHble 1 OTpULATENBHBIE YNCIIA, MOTYJIb YUCIA.
MHOXECTBO LIEJIbIX YHCEN.

m
MHokecTBO palrOHAJIIBHBIX YUCEII; pallMOHAJIbHOC YHMCJIO KaK OTHOIICHUE — , TA€
n

M — 11e510€ Yncio, N — HaTypaibHoe uncio. CpaBHEHHE pallOHATIBHBIX YKCcel. Apu(MeTHUECKHE
JEUCTBHS ¢ palloHaIbHBIMU ynciaamu. CBoiicTBa apudmernyeckux aecTBuil. CTeneHs ¢ 1eIbIM
MOKa3aTeseM.

HelicrBuTenbHbIe Yncaa. KBagpaTHblil KopeHb U3 uncia. Kopenb TpeThei cTeneHu.

[TonsiTue 06 nppanuoHaabHOM uncie. MppannoHanbHOCTb Yncaa V2 u HECOU3MEPUMOCTh
CTOPOHBI U TMaroHajau Kajpara. /lecsatnynple npuOInKeHns UppaluoHAIbHBIX YHCEL.

MHOXeCTBO JIeHICTBUTENBHBIX YUCE; IPE/ICTaBICHUE IeHCTBUTENBHBIX YUCEIl B BU/IE
0ECKOHEUHBIX JIeCATUYHBIX ApoOeil. CpaBHEHHE JEHCTBUTENBHBIX YHCEN.

KoopannaTtHas npsmas. M3o00paxeHne ynces ToYkaMu KOOpAUHATHON npssMoid. Hucnosbie
ITPOMEXKYTKH.

N3mepenns, npudam:keHus, oneHKH. PazMepsl 00bEKTOB OKpYXaroliero Mupa (ot
3JIEMEHTAPHBIX YacTHI] 10 BeeneHHoit), NHUTeNbHOCTh MPOLIECCOB B OKPY)KAIOILIEM MHUPE.
Boiaenenue mHoxuTensa — crenenu 10 — B 3anucu yucna.

[TpubnmxeHHOe 3HaYeHNE BEIMYHHBI, TOYHOCTH MpUOIxeHus. OKpyrieHne HaTypalbHbIX
qucen U AeCATUYHBIX poOeil. [Ipukuaka u oleHKa pe3yabTaToB BRIYUCICHHN.
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AJITEBPA 200u.

Auredpanyeckue BbIpaskeHHsl. byKBEHHbIE BBIPAKEHUS (BbIPAKEHUS C IEPEMEHHBIMH).
UYucnoBoe 3HaueHHe OyKBEHHOr0 BblpakeHUs. JlonmycTuMble 3HaueHus nepeMeHHbIX. [loacranoBka
BBIPAKEHUI BMECTO NepeMeHHbIX. [IpeoOpa3zoBaHie OyKBEHHBIX BhIpA)KEHUI Ha OCHOBE CBOMCTB
apupMeTHIeCKHX eicTBU. PaBeHCTBO OyKBEHHBIX BBIpaKeHUH. TOXKIECTBO.

Crenensp ¢ HaTypalbHBIM [TOKa3aTeNeM U ee cBoiicTBa. OaHOWIEHBI U MHOTOWIeHbl. CTeneHb
MHorowieHa. Cll0)KeHHe, BBIUNTAaHUE, YMHOKEHHUE MHOTOWIEHOB. DOPMYJIbl COKPAILIEHHOI'O YMHO-
KEHHS: KBaJpaT CyMMBI M KBapat pasHoctu. Dopmyna pazHoctu kBaapaToB. [IpeoOpa3oBanue
LIEJI0T0 BBIPAYKEHUSI B MHOTOWIEH. PaznoykeHne MHOIOWIEHOB Ha MHOKUTENIN. MHOTO4JIEHBI C
onHoM nepemeHHo. Kopenb MHOrounena. KBagpaTHslil TpeXuieH; pa3iioKeHUE KBaIPaTHOTO
TpexXuJieHa Ha MHOXKHUTEJIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiioxeHne, BBIUUTaHUE,
YMHOJKEHUE, JIeJieHne aaredpanyeckux apoodeil. CTeneHsp ¢ ebIM 0Ka3aTeIeM U €€ CBOMCTBa.

PannonanbHble BeIpaykeHUs U UX MpeoOpa3zoBaHus. JlokazaTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBolicTBa apuMeTHYECKUX KBAIPATHBIX KOPHEH M UX MPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIOBBIX BRIPAXKEHUI U BEIYUCIICHUSIM.

YpaBHeHusi. YpaBHEHHE ¢ OJJHOM nepeMeHHo. KopeHb ypaBHeHus. CBOWCTBA YUCIOBBIX
paBEeHCTB. PaBHOCHIIBHOCTh YpPAaBHEHUI.

Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHHe: (popMysia KOpHENH KBaJApaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHH, CBOAAIIMXCS K JIMHEWHBIM U KBaJipaTHbIM. [IpumMepsl pe-
LICHUS] YpaBHEHUN TpeThel U 4eTBepTOl cTeneHu. Perenne qpoOoHO-paliioHaIbHbIX YPAaBHEHUH.

VYpaBHeHHE ¢ ABYMs NIepeMEHHbIMU. JInHEeitHOe ypaBHEHHE C IBYMS IEPEMEHHBIMH, TPUMEPHI
penieHus: ypaBHEHUH B LEIbIX YHCIIAX.

CucreMa ypaBHEHUH ¢ IByMs IEPEMEHHBIMHU. PaBHOCMIIBHOCTB cucteM. CHCTEMBI IBYX
JINHEMHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU; PENICHNUE MOICTAHOBKOU U cliokeHueMm. [Ipumepnt
peuIeHusl CUCTEM HEJTMHENHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIOCOOOM.

JlexkapTOBbI KOOPAUHATHI Ha TUIOCKOCTH. ['padmyeckast HHTEpIIpeTalys ypaBHEHUS C ABYMS
nepeMeHHbIMU. ['paduk TMHEHHOTO YpaBHEHHUS C IBYMS [IEPEMEHHBIMU; YTIII0BOM K03 duirent
MPSIMOM; YCIIOBHE MapaJUICILHOCTH MPSAMBIX. ['pauku mpocTelmx HeTMHEHHBIX YPaBHEHUH
napabouia, runepooia, OKpYKHOCTh. I'paduueckast UHTepHpeTaus CUCTEM YpaBHEHHH ¢ TBYMs
[I€PEMEHHBIMU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ 0/1HOM nepeMeHHON. PaBHOCHIILHOCTh HEpaBEHCTB. JIMHEHHbIE HEpABEHCTBA C
oaHo# nepemeHHoi. KBaaparubie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

®YHKIHUH 654.

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MKy BenuunHamu. [IpencraBieHne 3aBUCMOCTEH
@%pMyJ‘IaMI/I. [Tonstue QyHKIUY.

OO0rnacTh onpeneeHus: © MHOXKECTBO 3HaueHMi QyHkin. CriocoObl 3ananus Gynkuuu. ['padux
¢byukuun. CoiicTBa QyHKIUH, NX oToOpakenue Ha rpaduke. [Ipumeps! rpadrkoB 3aBUCUMOCTEH,
OTpaXKAIOIIUX peaTbHbIE IPOIIECCHI.

YucaoBbie pynkuuu. OyHKINN, OMUCHIBAIOIINE MPIMYIO0 U 0OpaTHYIO MPOMOPIMOHAIBHEIE
3aBUCHUMOCTH, UX rpaduKku U cBoiicTBa. JInHeliHas ¢yHkus, ee rpaduk u cBoiicTBa. KBaapa-
TU4Has QyHKIUS, ee rpaduk u cBoiicTBa. CTeneHHble (DYHKIIMHN C HATypalIbHBIMU TIOKa3aTeNsIMHU 2
u 3, ux rpaduKu U CBOKCTBA.

I'paduku yHKIMA Y =4/X,, ¥ =3x, y=[x.

YucioBble nociaenoBaTebHOCTH. [[oHATHE YMCTOBOM NOCTEI0BAaTEIHLHOCTH. 3a/1aHNe
MOCJIEIOBATEFHOCTU PEKYPPEHTHOH Popmynoit u popMymnoil N-ro dieHa.



Apudmernueckas U reoMeTprueckas nmporpeccuu. @opmyIibl N-ro wieHa apuPMeTHIECKOr 1
reOMETPUIECKOH Mporpeccuii, CyMMBI IIEPBBIX N WiIeHOB. M300pakeHne WieHOB apupMEeTHIECKOI
Y T€OMETPUYECKON TPOTrPECCHl TOUKaMU KOOPJIMHATHOM TIIOCKOCTH. JIMHEHHbIN U
SKCHOHEHIMAIBHBIA pocT. Cl10XKHBIE IPOLEHTHI.

BEPOATHOCTDB U CTATUCTHUKA 50u.

OnucaresbHas craTucTHKA. [Ipeacrapienue naHHbIX B BUAE TaOJIUL, AUarpaMM, IpadrKoB.
Cny4gaitHas n3MeHIHBOCTh. CTaTUCTHUECKUE XapaKTEPUCTUKH Ha0Opa IaHHBIX: CpeaHee apudme-
TUYECKOE, MeIMaHa, HauoboJIblliee U HaUMEHblee 3HaueHus, pa3max. [Ipencrasnenue o
BBIOOPOYHOM HCCIICIOBAaHUH.

Cay4aiinble cOOBITHSI M BePOSATHOCTD. [[oHATHE O Clly4aliHOM OIIBITE U CIIy4alfHOM COOBITUH.
YacroTa cinyyaitHoro coobiTis. CTaTUCTUYECKHI TOAX0/1 K MOHATHIO BEPOSTHOCTH. BepositHocTH
MIPOTUBOMOJIOKHBIX COOBITUIN. JIOCTOBEpHBIE U HEBO3MOKHBIE COOBITHS. PABHOBO3MOKHOCTh
coObITHil. Knmaccuueckoe ornpeeneHe BeposiTHOCTH.

KomOunaTopuka. Pemmenrne KoMOMHATOPHBIX 3a71a4 niepedbopoM BapruanTtoB. KomOuHaTopHoe
MpaBuiIo yMHOeHus. [lepectaHoBkY U akTOpHa.

IF'EOMETPUA 2554.

Harasanas reomerpusi. Harnsanele npeacraBienus o purypax Ha IUIOCKOCTH: MpsSMas,
OTpE30K, JIyd, yroJl, JoMaHasi, MHOTOyrOJIbHUK, OKPY>KHOCTb, KpYT. YeThbIpeXyroJbHUK,
MPSIMOYTOJIbHUK, KBajpaT. TpeyroibHUK, BUIbI TPEYroJIbHUKOB. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
N306paxkenue reomerpudeckux ¢puryp. Bzaumuoe pacnosniosxkeHue 1ByX MpsMbIX, IBYX
OKPYXXHOCTEH, IPSIMOU M OKPYKHOCTH.

JlivHa otpeska, JoMaHoil. [lepumerp MHOrOyrojabHUKa. ENUHUIBI H3MEPEHUS ATTUHBI.
N3mepenue amHbI 0Tpe3Ka, HIOCTPOEHUE OTPE3Ka 3aJaHHOM JJINHBI.

Bunger yrios. ['panycHas mepa yria. 3mepeHnne 1 moCTpOECHHUE YIiIoB ¢ MOMOIIBIO
TPaHCIIOPTHPA.

[TonsiTre muomaan Gurypsl; eAMHULIBI U3MepeHus momaau. [lnomane npsMoyroibHUKa U
mIomase kBaapara. [IpubmmkeHHoe uaMepeHue mwionaaei Gpuryp Ha KieTdaron oOymare.
PaBHoBenukue purypsr.

Harnsanaeie npencraBieHus 0 IpOCTPaHCTBEHHBIX GUrypax: Ky0, mapaienenurne, Ipu3ma,
nupamua, map, chepa, konyc, unianHap. M3o0paxeHue npoctpancTBeHHbIX (puryp. [Ipumepsr ce-
yeHui. MHororpanHuku. [IpaBunbHbIe MHOTOrpaHHUKU. [IpuMepsl pa3BEpTOK MHOTOTPAaHHUKOB,
LUJIMHIpPA U KOHYCA.

[Tonsite o6beMa; eauHULIBI 00beMa. OObeM MPSIMOYTOJIHHOTO MapajuieNienuneaa, Kyoa.

[Tonsitue o paBenctse duryp. LlentpanbHas, oceBas u 3epkaibHas cuMMeTpun. M300paxkenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckue ¢purypsl. [Ipsmeie u yrasl. Touka, npsmasi, IockocTb. OTPe30K, JTyd. YToI.
Buns! yrinos. BepTukanbHble U cMexHbIE yribl. buccekTpuca yria.

[TapannensHble U nepecekatoniuecs npsamele. [leprnenaukynsapHuelie npsimbie. TeopeMsl 0
MapajuieIbHOCTH U NEPIIEHAUKYISIPHOCTH NpsIMbIX. [lepnieHauKymsp 1 HaKJIOHHAs K NPSMOI.
CepeanHHBIN NEPIEHAUKYISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPUCHI YTIIa U CEPEAUHHOTO MepIEeHANKYIIpa
K OTPE3KY.

Tpeyronbauk. BricoTa, Meauana, OuccekTpuca, CpeiHsisl TNHUS TPEYroJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOIMCTBA M MMPU3HAKU PaBHOOEIPEHHOTO
TpeyronbHuka. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOIIEHUS
MEX/ly CTOPOHAMU U YTJlaMU TpeyroibHuka. CyMma yriioB TpeyrojibHuKa. BHelHue yribl
TpeyrosubHuka. Teopema Paneca. [lonoOue TpeyronbHukoB. [Ipu3Haky mogo0ust TpeyroabHUKOB.
Teopema [Iudaropa. Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOro yriia MpsIMOYroJIbHOTO
TpeyrojabHuka u yrios oT 0 no 180°; npuBeneHue k octpoMy yriy. Pemienue npsiMoyrosiabHbIX Tpe-



yroJibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYJIbI, CBSI3BIBAIOIINE CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC OJHOI0 U TOT'O ke yria. Pelennue TpeyrojibHUKOB: TeOpeMa
KOCHHYCOB U TEOpEMa CUHYCOB. 3aMeuaTelIbHbIE TOYKU TPEYroJIbHUKA.

YersipexyrosbHuk. [lapamnenorpamm, ero cBOMCTBa U pu3HaKku. IIpsaMoyroybHUK, KBagpar,
poMO, UX CBOICTBA M MpHU3HAKK. Tpanenus, CpeaHss JUHUS TPAeLnu.

MHoroyronpHUK. Beimykibsie MHOTOYrojibHUKH. CyMMa YIJI0B BBIITYKJIOTO MHOTOYI'OJIbHUKA.
[IpaBHUIIBHBIE MHOTOYTI'OJIBHUKU.

OxpyxHocTb U Kpyr. Jyra, xopna. Cexkrop, cermeHT. LleHTpanbHblil yro, BHMCaHHbBIN YToJ;
BEJINYMHA BIIMCAHHOIO yria. B3auMHOE pacnoliokeHue NpsAMON U OKPYKHOCTH, ABYX
oKkpyxHocTel. KacarenpHas 1 cekylias K OKpY)KHOCTH, UX CBOMCTBAa. BrincaHHbIE U ONMCaHHbIE
MHOTOYI'0JIbHUKH. OKpPYKXHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCaHHAasI OKOJIO
TpeyrojbHUKa. BriucaHHbIe ¥ ONIMCAaHHBIE OKPYKHOCTH MPAaBUJIBHOIO MHOTI'OYT OJIBHHKA.

I'eomerpuueckue npeobpazoBanus. [lonsarue o paBenctse puryp. [lonsTue o NBHKEHUU:
oceBasi U LIEHTpaJbHasi CUMMETPUH, NTapalljIeNIbHbIN nepeHoc, noBopot. Ilonsrue o mogobun uryp
Y TOMOTETHH.

Pemrenne 3a1a4 Ha BEIYMCIIEHHE, TOKA3aTEIbCTBO U IOCTPOEHUE € UCIIOJIB30BAHUEM CBOMCTB
M3YYEHHBIX (uryp.

HN3mepenue reomerpudeckux BeJu4nH. J[mHa orpeska. PacctosiHue OT TOUKH 10 NPSMOM.
Paccrosnane Mex 1y napamienbHbIMA NPSIMBIMU.

[IepuMeTp MHOTOYroJbHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO J; IJIMHA JYyI'M OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBHAE MEXY BEIMUYMHON NEHTPAIBHOTO YIJIa U JUIMHOW JTyTH
OKPYXHOCTH.

[TonsTre muomaau miaockux ¢uryp. PaBHococtapneHHbie U paBHOBeNuKue Gurypsl. [lnomans
npsaMoyroJyibHUKA. [Iomany napamienorpamma, TpeyroiabHuKa 1 Tpanenuu. 1lnomans MHOTO-
yroabHuKa. [Inomans kpyra u miomaas cekropa. CoOOTHOLIEHHE MEXKY TUIOMIAIIMU MTOI00HBIX
¢buryp.

Pemenue 3a1a4y Ha BHIYMCIIEHUE U JOKA3aTENbCTBO C UCIOIb30BaHUEM H3YyUEHHBIX (POPMYII.

Koopaunartsl. YpaBaenue npsamoidt. KoopauHarsl cepeunbl oTpe3ka. @opmysa pacCTOSHUS
MEXKy IBYMSI TOYKAMHU IIOCKOCTH. Y PAaBHEHUE OKPYKHOCTH.

Bekropsl. /{nmuna (Moayns) BekTopa. PaBeHCTBO BekTOpoB. KommrHeapHbie BEKTOPHI.
Koopannatsl BekTOopa. Y MHOKEHHE BEKTOPA HAa YUCII0, CyMMa BEKTOPOB, PA3JI0KEHNUE BEKTOPA 110
JIBYM HEKOJUIMHEApHbIM BeKTOpaM. CKaJIIpHOE TPOU3BEAECHUE BEKTOPOB.

JIOI'HKA U MHOXECTBA 104.

TeopeTnko-MHOKeCTBEeHHbIE MOHATHSA. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3a/laHUE
MHO>KECTB MEPEUNCICHUEM DJIEMEHTOB, XapaKTePUCTHUECKUM CBOKCTBOM. CTaHIapTHbIE
0003HaYeHHsI YUCIOBBIX MHOXKECTB. [lycToe MHOkecTBO 1 ero o6o3HayeHue. [lonMHOkecTBO.
OObenuHeHne U rnepeceuyeHne MHOKECTB.

Wnmroctpatiyist OTHOIIEHUH MEXTy MHOYKECTBAMHU C TIOMOIIIbIO IuarpamMm Diinepa — Benna.

DJieMeHTHI JIOTHKU. Onpenenenrue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3aTensCTBO
OT MpoTUBHOTO. TeopeMa, oOpaTHas qaHHOU. [Ipumep u KOHTpIIpUMED.

[TonsiTHE O PABHOCHIIBHOCTH, CJIEIOBAHUH, YIIOTPEOICHHUE JOTUYECKUX CBA3OK eClu ..., MO 8
MOoM U MOJILKO 8 MOM ClIyyde, TOTUIECKHUE CBSI3KU U, UTU.

MATEMATHUKA B UCTOPHYECKOM PA3ZBUTHUUN.

(Conepxanue pazzena BBOAUTCS M0 MEpe U3yUEHUsI JPYTUX BOIPOCOB.)

Hctopus hopMupoBaHus MOHATHS YKCIA: HaTypallbHbIE YHCIIA, IPOOH, HEJOCTATOYHOCTh
palMOHATBHBIX YUCEI JIsl TEOMETPUUYECKUX U3MEPEHUN, UppallMOHaIbHbIe ynciaa. CTapuHHbIE
cuctembl 3anucu uncen. [Ipobu B Basunone, Erunre, Pume. OTKpbITHE JECATHUHBIX APOOCH.
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CrapunHble cucteMbl Mep. JlecsTuunbie 1pobu n MeTpudeckas cucrema mep. [losiienue
OTpULATENbHBIX uncen U Hys. J1. Maraunkuid. JT. Ditnep.

3apoxkaenue areOpsl B HeApax apudmeTnku. An-Xopesmu. Poxxienne OyKBeHHOM
cumBosiuki. [1. ®epma, @. Buer, P. [lekapt. McTopust Bompoca 0 HaxoXaeHUH GOpMYIT KOpHEH
anreOpandeckux ypaBHEHUH, HEPa3peIIMMOCTh B paiuKainax ypaBHEHUH CTENeHH, OOJIbIIeH
yetbipex. H. Tapranss, Jx. Kapgano, H. X. A6ens, 2. I'anya.

N300peTenne MeTo1a KOOPIMHAT, TO3BOJISIONIETO MEPEBOAUTH T€OMETPUIECKHAE OOBEKTHI Ha
a3bIK anreOpsl. P. Jlexkapt u [1. ®epma. [Ipumeps! pa3nnyHbIX cucTeM KOOPAMHAT HA MJIOCKOCTH.

3anava Jleonapao [Muzanckoro (OuboHaudw) o kposmkax, yncia @ubonayun. 3amaqa o
IaXMaTHOM JTOCKeE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o0, a3apTHele urpsl. I1. @epma u b. [lackans. 1.
bepnymu. A. H. Koamoropos.

Ot 3emuiemepus k reometpu. [Iudarop u ero mxosa. @anec. Apxumen. [loctpoenue ¢
MTOMOIIBIO HUPKYIIS U TuHEHKU. [locTpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB. TpHUCEKIUS yria.
KBanpatypa kpyra. YaBoenue ky0a. Mcropus uncna 5. 3onotoe ceuenue. «Hauana» EBknuaa. JI.
Oiinep. H. U. JlobaueBckuii. McTopus nsroro mocrynara.

Codusmsl, mapagoKchI.
Peszeps spemenu — 55 u

3. TemaTn4yeckoe NJIaHHPOBAHUE U BUbI AeITEJILHOCTH
y4aruxcs.
MartreMaTHuka

YpoBeHb 00yueHusi: 0a30BBIN.

@®opMbl OPraHu3alny y4eOHOr 0 mpouecca:

WHIUBUAyaJIbHbIE, TPYIIOBBIE, (GPOHTAIBHEIE,

KJIACCHbIE U BHEKJIACCHBIE.

@®opMbl KOHTPOJIS:

camocTosiTelbHasg paboTa, MaTeMaTHYECKU JUKTAHT, KOHTpPOJbHAsi paboTa, YCTHBIHN OIpoc,

MMUCbMEHHBIA OITPOC, TECTUPOBAHUE, MPAaKTHYECKas paboTa, MHANBUAYATbHBIC 3aJaHuUs, PCIICHHUE
3a/1ad4.

CucremMa onleHUBAHUSA: TPATUITMOHHAS.



5 yacoB B Hegearo, Bcero 170 yacos.

TemaTuueckoe INIAHUPOBAHHUE IO MATCMATHUKE S kaacc.

KonTpoabsnbix pador 14

n/n

Conepxanue
y4eOHOro
MaTepuaJja

Ko.1-
BO
JacoB

K.P.

XapaKTepMCTmca OCHOBHbBIX BUJO0OB J€ATCJIbHOCTH

YuceHuKka

(Ha ypoBHE Y4eOHBIX JCHUCTBUI)

HarypajbHbie

YuCJIa 1 IKAJIbI

15

OnuckiBaTh CBOMCTBA HATYPAIBHOIO Psija.
Uwutarh 1 3alMChIBaTh HATYpAJIbHBIC YHCIIA,
CpPaBHHUBATH M YIIOPSI0YNBATH HX.
BbINOJHATH BEIYHCICHUS ¢ HATYPATLHBIMHU
YHUCJIAMU; BEIYUCIISATH 3HAYCHUS CTCTICHEH.
YepTUTh OTPE30K 10 JAHHBIM JIBYM TOYKaM U
Ha3bIBATh €T0, H3MEPSATh U CPABHUBATH OTPE3KH C
MOMOIIIBIO ITUPKYJIS, HAXOIUTh JUTMHY OTpe3Ka C
MTOMOUIBIO JINHEHWKH U BbIYuciaeHu. CTpOUTh
TPEYroJIbHUK, 0003HAYaTh €r0 CTOPOHBI M BEPIIUHEI,
OOBSICHATE, YeM OTJIMYAETCS TIpsiMast OT OTPE3Ka,
YEepTUTH €€ U 0003HaYaTh.
AHAJIU3UPOBATH U OCMBICTMBATH TEKCT 334U,
nepedopMyITHpPOBaTh YCIOBUS, U3BJICKATh
HE0OX0AMMYI0 HH(OPMAITHIO, MOACIUPOBATH
YCIIOBUS C TIOMOIIBIO CXEM, PHUCYHKOB, pealbHBIX
MIPEIMETOB; CTPOUTD JIOTMUECKYIO IIETIOYKY
pacCyXJICHHUI; KPUTHUECKU OLICHUBATH MOJYYEHHBIN
OTBET, IPOBEPATH OTBET HA COOTBETCTBHE YCIOBUIO.
Pacno3HaBaTh Ha yepTekax, pUCyHKaX U MOJIENSIX
reomMeTpudeckre GUrypsl, KOHGUTrypauu Guryp.
N306paxkaTh reomeTpuueckre GUTrypsl Ha
KJIeT4aTou Oymare.
H3MepsATH U CpaBHUBATH OTPE3KHU.
BripaxkaTh OJTHU €TMHUIBI U3MEPEHUS JJIUH Yuepe3
Apyrue
Onpenensrts LeHy JeIeHUs IIKabl.
CTpouTh HIKaibl C TOMOIIBIO BEHIOPAHHBIX
€MHUYHBIX OTPE3KOB.
HaxoauTh KOOpAUHATHI TOUYEK U CTPOUTH TOUKH 110
UX KOOpJIMHATAM.
Pematy koMOUHAaTOpHBIE 3a/1auu epedopoM
BapUaHTOB.
IIpencraBiasiTh JaHHBIE B BUJIE TAaOIHI] U JUArpamm;
U3BJIEKATh WH(OPMAIIMIO U3 TAONUIl U IUarpaMM.

BbInoJIHATH BBIYMCIICHUA C HaTypaJIbHbBIMU
qucilaMu; BbIUHUCIATE CYMMY HW  HCU3BCCTHBLIC
cJlaraéMbI€, C€CJIM U3BCECTCH PE3YJIbTAT CIIOKCHUA U
Apyroe cjiaracmMoc, HCIIOJIb30BaTh CBOMCTBaA
CJIOKCHUSA IJI1 YIIPOIICHU A BBIYHCIICHUI.

Haxoautsb IJIMHY OTpPE3Ka IO €ro 4YacTsAM U 4YacCTb
OTPEC3Ka, 3HAs BCIIMUMHY BCCI'O OTPE3Ka U JPYIr'UX €ro
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Cioxenue u

4acTeH, IEPUMETP MHOTOYT OJIbHUKA.
Pemate 3a1a4m, UCNIOJIBb3Ys ACUCTBUS CIOKECHHUSL.
PacknangpiBaTh 4Mcno Ho paspsagaM U HaoOOpOT,

BbIYMTAHHE BBITIOJTHSATH CIIOKEHUE YHCETT B CKOOKaX.
HATYPAJIbHBIX 21 BbInOTHATL JCHCTBUS BBIYMTAHUS, MCIOJIb30BAThH
yucesa CBOMCTBA BBIYMUTAHUS JUIsl YIPOILICHUS BBIYUTAHUS.
YUutarth W 3aMUCHIBATh YHUCJIOBBIE BBIPAXKCHHS,
HAaxXOJIUTh 3HAUYEHUs]  BBIPAXKEHUH, 3alUCHIBATh
pelieHus 3aa4i B BUC YHCIOBBIX WM OYKBEHHBIX
BBIPAKCHUM.
BbluucaaTs  4HCIIOBOE  3HAUYCHHE  OYKBEHHOTO
BBIpXCHUS TIPH 3aJAHHBIX 3HAUYCHUSIX OYKB.
[Ipumenars CBOICTBA CJIOKEHUS 51
BBIYUTAHUS I YIPOIIEHUS BBIPKCHUH.
PemiaTh ypaBHEHHS — HAXOUTh €0 KOPHHU, 3a/1a4H C
MOMOIIBIO YPABHEHUH.
MoaeanpoBaTh HECIIOKHBIE 3aBUCUMOCTH C
MOMOIIBIO (GOPMYIT; BBITIOJHSTH BBIYMCICHUS TIO
dbopmymnam.
PemaTh KOMOMHATOPHEIE 33a4H TIEPeOOPOM
BApUAHTOB.
®opMyJIMPOBaTh, 3aIMMCHIBATH C TOMOINBI OYyKB
OCHOBHBIE€ CBOMCTBA YMHOKCHHUSI.
DopMyJIHPOBATH onpeneIeHus JEHCTBUS
YMHOKEHUS, MHOXUTEJS, MIPOU3BEICHNUS,
YMHOXKeHue u HEU3BECTHOTO MHOXUTENSA. 3aMEHATh JIEHCTBHE
aeJieHue YMHO>KEHUS CII0KEHUEM U Hao00poT
HATYypPAaJbHbIX 27 IIpuMeHATH CBOWCTBAa YMHOXKEHMS U1l YIPOILEHUS
quce BBIYHCIICHUH.

DopMyaMpPOBATH OMPECIICHUS NEIUTENS, IETUMOro,
YaCTHOT'O, HETMOJIHOTO YaCTHOTO U OCTaTKa.
VYnpomars BEIpa)KEHUs, peliaTh ypaBHEHUSI.
BbINOJHATL  BBIYMCIEHUS €  HATypaJlbHBIMU
YHUCIIaMU; BBIYUCTIST 3HAUECHUS CTEIICHEH.

Haxoauts neiicTBUs IEPBOM U BTOPOU CTYIEHU B
BBIPAKEHUSX, BBITIOIHATH UX, PACCTABIIAS MOPSIIOK

IEUCTBUIA.

IIpeacTaBJasATh JaHHBIC B BUJE YaCTOTHBIX TAOJIHII,

JuarpamMm.

MoaennpoBaTh  HECJIOXKHBIE  3aBHCUMOCTH  C
OMOIIbIO  ()OPMYJ; BBIMOJNHATh BBIYHCICHUS IO
bopmynam.

AHAJIM3UPOBATh U OCMBICIMBAaTh TEKCT 3a/auM,
nepegopMyIHpOBaThH YCIIOBHS, U3BJICKATh
HE00X0JUMYIO UHPOpPMAIHIO, MOJICTTUPOBATh
YCIIOBUSI C TIOMOIIBIO CXEM, PHCYHKOB, PEaJbHBIX
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Ilnomany u
00BLEeMBI

12

IPEIMETOB;  CTPOUTh  JIOTUYECKYIO  ILIENOYKY
pacCyX ICHHI; KPUTUUECKU OLECHUBATH IMOJTYYEHHbIN
OTBET, IIPOBEPATH OTBET HA COOTBETCTBUE YCIOBUIO.
Pacno3HaBaTp Ha ueprexax, pUCYHKaX U MOJEIAX
reomerpuueckue ¢urypel. IlpuBoauTH TpUMEpHI
aHAJIOTOB TE€OMETPUYECKHX (HUTYp B OKPYKAIOIIEM
MUpE.

MN3o00pa:xkaty reomerpuueckue (QUIYpHI W HX
KOHQHUTypanud OT pPYKH H C HCIOJIb30BAHUEM
YEepTEKHBIX UHCTPYMEHTOB.

BoruncasnaTs iouiaau KBaJIpaToB u
IPSIMOYTOJIBHUKOB, HCHOJb3Ys (HOPMYIbI IJIOIAAH
KBaJlpaTa U IUIOLIaId IPSIMOYTrOJIbHUKA.

BoipaxkaTh OJHM €IUHUIBI M3MEPEHMs IUIOIIAIU
yepes Ipyrue.

BoeruucasaTs o0beMbl  Kyb0a W TPSIMOYTOJIBHOTO
napajiejenuneaa, HUCIoap3ys obbema Kyba U
o0beMa MPSIMOYT OJIbHOTO napajuiesenumnesa.
BoipaxkaTh 0J1HU eTUHUIBI U3MEpeHHs] 00beMa uepe3
JpyTHE.

Pematp 3a7aun Ha HAXOKJIEHUE IIOLIAACH
KBaJIpaToOB U MPSIMOYTOJIbHUKOB, 00EMOB KyOOB 1
IPSIMOYTOJIBHBIX MapalieNIenUuIe/10B.

Crpoutsp CcTOJI0YATEIE JarpaMMbl;
NPUMEHATh  TOJyYEeHHBbIE  3HAHUA  TIPU
pelieHny 3a1ad.

OOLIKHOBEHHEIE
apoou

25

MopaeanpoBath B Tpaduueckoi, MNpeaMeTHOMN
dbopMe MOHATHSA U CBOMCTBA, CBSI3aHHBIE C MOHATUEM
0OBIKHOBEHHOM JIpOOH.

®opmyupoBaTh, 3aMUCHIBATh C MOMOIIbIO OYKB
OCHOBHOE€ CBOMCTBO OOBIKHOBEHHOH IpOOH, MpaBHIIa
JNEHCTBUI ¢ 0OBIKHOBEHHBIMU JPOOSIMHL.
IIpeoGpa3oBbIBaTH OOBIKHOBEHHBIC poow,
CpaBHHMBaTh M YHOPSAJOYMBATH UX. BBINOTHATH
BBIYHCIICHUS C OOBIKHOBEHHBIMU JPOOSIMH.
®opmyaupoBaTh  ONpEAENCHUS  IPAaBHIbHBIX,
HENPaBWIbHBIX M CMEIIaHHBIX JIpOOeii.

YMerp  ckiaapiBaTh  (BBIYMTATh)  JApodM ¢
OJ/INHAKOBBIMH 3HAMEHATEIISIMHU.

3anuchbiBaTh  CMEIIAHHOE  YWCIO B BHUJE
HENpaBWIbHOM Apobu u oOpartHo. BbrINOMHATH
JNEHCTBUS C CMEIIaHHBIMU APOOSIMHU.

BbinoaHaTs orcpanuu 1o C60py, OpraHru3alvi 1

HO)IC‘léTy JaHHBIX.

Pematy koMOMHATOPHBIE 3a/1a4H TIEPEOOPOM

BapHUaHTOB, C MOMOIIBIO (hakTopuana.

12




JlecaTUUHBIE
apoou.
Caoxenue u
BbIYHTAaHHE
AeCATHIHBIX

apooeii.

14

YutaTh © 3aMUCHIBATh  JICCATHYHBIE  ApOOH.
[IpencraBnsaTh OOBIKHOBEHHBIE JApoOM B  BHIE
JIECATUYHBIX U JIECATUYHBIC B BHUJIE€ OOBIKHOBEHHBIX;
HAXOJIUTh JECSATUYHBIC PUOTVKCHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHHMBATB U YNOPSA0YUBATh JIECATUYHbBIE IPOOH.
BBINOMHATE BBIYUCIICHUS C IECATUUHBIMU APOOSMHU.
HUcnosb30BaTh  DKBUBAJICHTHBIE  MPEIACTABICHUS
OpOOHBIX  YHCeN TMNpU HUX CPaBHEHUHU, TPH
BBIYMCIICHUSIX.

BpInoiHATL TOPUKUAKY W OLEHKY B  XOJ€
BBIYHCIICHUM.

@D opMyJIMPOBATH MPABUJIO OKPYTIICHUS YUCE.
AHAIM3UPOBATh U OCMBICIMBATh TEKCT 3a/1a4H,
nepedopMyITHpOBaThH YCIIOBHS, W3BJIEKATh
HEO0OXOUMYIO nH(popMaIHuio, MOJIETUPOBATH
YCIIOBHSI C TIOMOIIBIO CXEM, PHUCYHKOB, PEabHBIX
MpPEJAMETOB;  CTPOMTb  JIOTHYECKYI0  IIETIOYKY
pacCyXJICHHI; KPUTUUECKU OLEHUBATH MOTYYEHHbBIN
OTBET, MPOBEPATH OTBET HA COOTBETCTBHUE YCIIOBHIO.
PemaTh KOMOMHATOPHBIE 33]a9H.

YMHo:xeHue u
IeJIeHne
JeCATHYHBIX

apooeit

27

@®opMyJIMPOBaTH  OMNPEACICHUS YMHOXEHUS U
JICTICHUS ECSITUIHBIX TPOOCH.

®opmyIHpPOBaATH oTpe/esieHue CpeaHero
apu(PMETUYECKOTO HECKOJIbKHX YHCET

BbINOJHATHL BHIYUCIICHUS C IECATUYHBIMU JIPOOSMU:
YMHO>KEHUE U JIeJICHHUE JeCITUYHBIX IpoOeii.
AHaJIM3MPOBATHL U OCMBICIMBATh TEKCT 3a/laui,
nepeopmMynupoBaTh yCIIOBHUS, U3BJIEKATh
HE00X0IUMYIO uHdopMaIHnio, MO/IETTUPOBATh
YCIOBUSL C TIOMOIIBIO CXEM, PUCYHKOB, pEabHBIX
IPEeIMETOB;  CTPOMTb  JIOTUYECKYID  LEHOYKY
paccyXJIeHUI; KPUTUUECKH OL€eHUBATH TOJTy4YCHHBIN
OTBET, IPOBEPATH OTBET HA COOTBETCTBHE YCIOBHUIO.
Pemats koMOUHaTOpHBIE 3a/1a4K 1EpeOOPOB
BapUaHTOB.

HaxoauTh cpeHIO CKOPOCTH IBIKEHUS, CPEIHEE
3HaUEHUE U MOJY; CPABHUBATH BEIMUMHBI,
HAXOJWTh HaUOOJbIIIEe U HAMEHbIIIee 3HAYCHHE.

HNHcTpyMeHThI

Jid ¢

19

OO0bsACHATH, KaK BBOJUTH B MHUKPOKAIBKYISITOP
HaTypallbHOE  YHCJIO,  JECSITHYHYIO IpOOb.
BrInonHATE onepaiy Ha MUKPOKAIBKYIISITOPE.
O0bsicHATH, 4YTO Takoe mpoleHT. [IpeacraBisaTh
MPOILIEHT B BUE ApoOeii u ApoOu B BUJIE TPOIIEHTOB.
OcymectBasaTs mouck wuHpopmammu (B8 CMU),
coJepiKalleil JaHHbIe, BBIPAKCHHBIE B MPOIEHTAX,
UHTEPIPETHPOBATH HX.

Pemathp 3a1a4n Ha MPOIEHTHI U APOOU (B TOM YHCIIe
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BBLIYMCJIEHUH U

U3MepeHnH

3aa4d W3 peaJbHOM INPAKTUKH), HUCHOJIb3yd IpU
HE00XO0IMMOCTH KaJIBbKYJISATOP.

®opMyIHpPOBaTh ONPENEIICHUS YIJa, BUJbl YIJIOB,
AJIEMEHTHI YIJIOB.

YMeThb U3MepsATh YIIIbl C IOMOLIBIO TPAHCIIOPTUPA
3HaTh, UTO HA3bIBAIOT OMCCEKTPUCOH yria.

YMeThb 4UTaTh U CTPOUTH KPYTrOBbIE JUArPaMMBbI.
PemaTs kKoMOMHATOPHEIE 331291 TIEpeOOpPOM
BapUaHTOB.

Hrorosoe

MOBTOPEHHUE.

10

3HaTh MaTepuall, U3y4eHHbIH B Kypce MaTeMaTUKH 3a
5 knacc

YMGTI) HpI/IMeHSITB HOJ'Iy‘-IeHHIaIe 3HAHUS Ha
MIPAKTHKE.

YMGTI) JIOTUYCCKU MBICIINTB, OTCTanBaTh CBOIO TO‘IKy
3peHUs U BBICIYIIMBAaTh MHEHHE JAPYTUX, paboTaTh B
KOMaHJIE.

5 yacoB B Hexeato, Bcero 170 yacos.
KoutpoabHbix pador 15

6 Kjaacc

Ne
n/n

Conep:xanue
yueOHOoro
MaTepuaa

Koa-
BO
4acoB

K.P.

XapakTepucTHKAa OCHOBHBIX BU/10B

ACATCJIBbHOCTH YYCHUKA

(Ha ypoBHE Y4EOHBIX JICUCTBU)

JleauMocTh unceln

18

N3BaexkaTh HEOOX0UMYIO HH(DOpPMAIIHIO,

CTPOUTH JIOTUYECKYIO LIETIOUKY PACCYKICHUM;
KPUTHYECKHU OLIeHNBATh MOJYyYCHHBINA OTBET,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSISI OTBET
Ha COOTBETCTBHE YCIOBHUIO.

(I)OpMyJII/IPOBaTL OIIPCACIICHUA OACIIUTCIIA U
KpaTHOI0, IIpOCTOI'0 4Yrucjia U COCTaBHOI'O YHCJia,
CBOMCTBA B IIpU3HAKHU ACITIUMOCTHU.

Jloka3blBaTh M OIIPOBEPIaTh ¢ MOMOIIbIO
KOHTPIPHUMEPOB YTBEPKICHHUS O 1 TUMOCTH
yuces. KnaccupuuuponBars HaTypajibHbIe
yucaa (YeTHbIC M HeYeTHBIE, 110 0CTATKAM OT

JHeJIeHus Ha 3 M T. 11.).

Caoxenne u
BbIUMTAaHUE Apoleil

19

MopeaupoBath B rpaduueckoil, mpeaMeTHOM
(dopMe MOHATHUS M CBOMCTBA, CBSI3aHHBIE C
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¢ pa3HbIMH

JHAMCEHATCJIAMHU

MOHITHEM OOBIKHOBEHHOM JPOOH.

D opMyTHPOBATH, 3ANIUCHIBATD C NOMOWbBIO OYKE
OCHOBHOE CBOMCTBO OOBIKHOBEHHOH IpooH,
MpaBWIa JCUCTBHIA ¢ OOBIKHOBEHHBIMU JIPOOSMHU.

IIpeoGpa3oBbIBaTH OOBIKHOBEHHBIE IPOOH,
CPaBHUBATh U YIOPSI0YUBATh UX. BHINOJIHATH
BBIYUCIICHUSA C O6I)IKHOB€HHI)IMI/I I[pO6$IMI/I.

CTpouTh JTOrMUECKYIO IIENOYKY pacCyXICHUI;
KPUTHYECKU OLlEHUBATh IOJYyYEHHBIN OTBET,
OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET
Ha COOTBETCTBUE YCIIOBUIO.

IIpoBoANTH HECIIOKHBIC UCCIICIOBAHMS,

CBSI3aHHBIE CO CBOMCTBAMHU )IpO6HI:IX YHUCell,

OonHrpasaChb HAa YHUCJIOBBIC SKCIICPUMCHTLIL (B TOM

YHCIIe C UCTIONh30BAHUEM KAJIBKYIISATOPA,
KOMITHIOTEPA)

YMHOKeHHe u
JIejleHne

00BbIKHOBEHHBIX

apooeit

28

D opMyJIHPOBATH, 3ANIUCHIBATH C NOMOWbIO OYKE
npaBujia AEUCTBUI ¢ OOBIKHOBEHHBIMU APOOSMHU.
IIpeoOpa3oBbIBaATH OOBIKHOBEHHBIE APOOU.
BBINOJIHATEL BEIYKMCIEHHUS ¢ 0OBIKHOBEHHBIMU
npobsivu. [lpeacTaBiasATh OOBIKHOBEHBIE IPpOOH B
BHUJIC JIECATUYHBIX U NECATHYHEIC B BUJIE
OOBIKHOBEHHBIX; HAXOAUTh JICCATUYHBIC MPUOITH-
JKEHHUS OOBIKHOBEHHBIX apoOeii. Mcnosib3oBaTh
SKBUBAJICHTHBIE MPEJICTABIICHUS IPOOHBIX YUCEI
MIPU UX CPAaBHEHHH, TTPU BHIYUCIICHUSX.

AHAJTU3UPOBATH U OCMBICJIMBATH TEKCT 3a/1a4H,
nepedopMyJMPOBATH YCIOBHE, H3BJIEKATH
HE0OX0MMYI0 MH(OPMAIIHIO, CTPOUTH

JIOTHYECKYIO IETIOYKY PACCYXKACHUHN; KPUTHIECKU

OIIeHUBATD IOJYYCHHBII OTBET, OCYIIECTBIATH

CaMOKOHTPOJTb, TPOBEPSISi OTBET HA COOTBETCTBHE

ycioBuio. [IpoBOAUTE HECIIOKHBIC HCCIICIOBAHMS,

CBSI3aHHBIC CO CBOWCTBAMH JPOOHBIX YHUCEII,

OTHPAsICh HA YUCIIOBBIC IKCIIEPUMEHTHI (B TOM

YKCJIE C UCTIOIB30BaHUEM KAJIbKYJISITOPA,
KOMIIbIOTEPA

OTHomeHus u
NPONOPIUUH

14

HpI/IBOIII/ITb MMPHUMCPLBI UCIIOJIb30BAHUA
OTHOIIICHUM Ha IIPpaKTHUKCE.

PemaTh 3a7auu Ha MPOLIEHTHI U IpOOH (B TOM
YuCcIIe 3a/1a41 U3 PealbHOM MPaKTHKH), UCIIOIB3YS
pU HEOOXOIUMOCTH KaJIbKYJSATOP; UCIOJIB30BaTh
HOHSTHS OMHOWleHUA U NPOnOpyuy TIPYA PEILICHUN
3az1a4.

AHaJIM3UPOBATH U OCMBICIUBATH TEKCT 337a4H,
nepedopmMyJIMpoBaTh YCIOBHE, H3BJIEKATH

HE00X0IMMYI0 HH(OpPMAIHIO, MOAEJIMPOBATH
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YCIIOBUE C MIOMOILBIO CXEM, PUCYHKOB, PEAJIbHBIX
IIPEIMETOB; CTPOUTH JIOTUYECKYIO LIETIOUKY
paccyXJeHUI; KpUTUYECKH OLlEeHUBATH
MIOJIyYEHHBIA OTBET, OCYIIECTBJIATH
CaMOKOHTpOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE
YCIIOBUIO.

IIpoBOANTH HECIIOKHBIC UCCIICIOBAHMSI,
CBSI3aHHBIEC CO CBOMCTBAMHU I[pO6HBIX YHuCell,
OnHrpasaChb Ha YHUCJIOBBIC SKCIICPUMCHTLIL (B TOM
YHCIIe C UCTIOIB30BaHUEM KAJIBKYIISTOPA,
KOMIIBIOTEPA).

BoruncasTe JUIMHY OKPY>KHOCTH U IUIOIIA/b
Kpyra.
BoipaxkaTh OJJHU €IUHUILBI U3MEPEHUS Yepe3
JpyTHE.
Hcnonb3oBaTh KOMIBIOTEPHOE MOJCIIMPOBAHNE U

AKCTIEPUMEHT JIJISl U3YYCHHS CBOMCTB
TEOMETPHUECKIX 0OBEKTOB

TToao:xuTeanLHLIE U

IIpuBOAMTH ITpUMEPHI UCIIOIB30BAHNUS B
OKPYXKAIOIEM MHUPE MOJOKUTEIbHBIX U
OTpULATENIbHBIX YHCEN (TeMIlepaTypa, BEIMTPHINI -
IPOUTPHIIL, BBIIIE - HUYKE YPOBHS MOPS U T. II.).

MN300paxkaTh TOUKaMU KOOPAUHATHOW MPSIMOM
MOJIO’KUTENbHBIE U OTPUILIATEIbHbIE pallHOHAIbHBIE

oTpuuaTeJbHbIE 14
qucia.
1 (W B}
XapakTepu30BaTh MHOKECTBO LIEJBIX YHCET,
MHOECTBO PAallMOHAJIBHBIX YUCEIL.
CpaBHUBATH U YIOPAI0YMBATH PALMOHAIbHBIE
qyucia.
N306paxaTh ToukaMu KOOpAMHATHOMN MPAMOi
MOJIOKUTENbHBIE U OTPULIATENIbHBIE PALIMOHAIIBHBIE
qyucna.
XapaKTepu3oBaTb MHOKECTBO LEbIX YHCEI,
Caoxenue u MHOECTBO PAallMOHAJIBHBIX YUCEIL.
BbIYMTAHHE
MOJIOKUTEbHBIX B 12 ¢OpMy1'IVIpOBaTb U 3dMUCbIBATb ¢ TOMOIIBIO
OTPHIATENLHBIX OYyKB CBOICTBA JICHCTBHI C pallMOHAIBHBIMU
yuces yucinaMu, MPUMEHATD i peoOpa3oBaHus
YHUCJIOBBIX BBIPAKEHUM.
CpaBHI/IBaTb u ynopaaovynBaTtb
panuoHaNbHbIe YUCa, BbIMOJIHATD BHIYMCIICHUS C
panMoHaIbHBIMH YHUCIAMHU.
YMHoOxKEHUE U XapaKTepu30BaTh MHOXKECTBO LIEJBIX YHUCEIL,
neJIeHue 18 MHOYECTBO PAllMOHAIIBHBIX YUCEL.
MOJIOKUTEJbHBIX @D opMyJIMPOBATH U 3aIIUCHIBATH C IOMOIIbIO
" OyKB CBOICTBa AEUCTBHI C pallMOHAIBHBIMU
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OTPHMIATEJIbHBIX
quceJi

yKCclIaMU, IPUMEHATH I IpeoOpa3oBaHus
YHUCJIOBBIX BBIPAKECHUM.

CpaBHUBATB U yNOPSAA0YHBATH PALIOHAIbHbBIE
YUCI1a, BBINOJIHATH BEIYMCIICHHUS C
palrOHaIbHBIMU YHACIAMU

Pemenue
YPaBHEHUM

16

YuraTh U 3aNIMCHIBATH OYKBEHHBIE BBIPAKEHUS,
COCTaBJISITh OYKBEHHbIE BBIPAKEHUSI 10 YCIIOBUAM
3ajad.

Bb1uncasaTh 4UCI0BOC 3HAUYCHUE 6YKBGHHOFO
BBIPAXKCHUS IIPU 3aJaHHBIX 3HAYCHUAX 6yKB

CocTraBasiTh ypaBHEHUS 0 YCIOBUSAM 3ajau.
Pemate npocreiinme ypaBHEHHsI HA OCHOBE
3aBUCHMOCTEN MEXKy KOMIIOHEHTAMHU
apudMeTUYECKUX ACUCTBUH.

Koopannarel Ha
IUIOCKOCTH

14

CTpouTh Ha KOOPMHATHON MJIOCKOCTH TOUYKHU U
¢Gurypsl 1o 3a/laHHBIM KOOpIHATAM; ONpeaeasiTh
KOOPJMHATHI TOYEK.

H3BaekaTh nHGOPMAIUIO U3 TAOIHI] ¥ TUAarpamM,
BBINOJIHATH BHIYMCIICHUS 110 TAOJUYHBIM JIaHHBIM,
CPAaBHUBATH BEJIMYUHBI, HAXOAUTH HAHOOJIbIINE
Y HauMEHbILIMEe 3HaYeHUS U Jp.

BoInoaHaTs c60p HHPOPMAIIMK B HECTOKHBIX
cnydasx, [lpeacraBasiTe HHQOpMaILHIO B BUIE
TaOJIMIl ¥ AMArpamMM, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHBIX IPOTpaMM

10.

HUTorosoe
NMOBTOpPeHHE

15

3HaTh MaTepual, U3y4eHHBIN B Kypce MaTeMaTUKH
3a 6 KJace

YMeThb NPUMEHSTH MOJTy4€HHBIE 3HAHUSI Ha
MIPaKTHKE.

YMeTh JOru4ecKd MBICIIUTh, OTCTAaUBaTh CBOIO
TOYKY 3pEHHS U BBICITYIIUBATh MHEHUE APYTHUX,
paboTaTh B KOMaHJIE.

TEMATHYECKOE IIVTAHUPOBAHHUE
AJITEBPA 7 KJIACC
11O YYEBHUKY: «AJI'EBPA, 7»

3 yaca B Hegea10, Bcero 102 yaca.
KonTtpoabsnbix pador 10

n/n

Tema

Koa- | Konrp. | Xapakrepucrnka 0CHOBHBIX BH/I0B
BO pador NAeATEJbHOCTH YYCHHKA
4acoB (Ha ypoBHe y4eOHBIX AelicTBHI).

17




I'n.1. Beipa:xkeHus, ToXKIecTBa,
YPABHEHHUS.

22

BbINOJHATH dJIeMEHTapHBIE
3HAKOBO-CUMBOJIMYECKUE JICUCTBUS:
NPUMEHATH OYKBBI s 0003HAYEHUS
YHCell, IS 3aIUCH OOLINX
YTBEPXKICHHIA, COCTABJIATH
OYKBCHHBIC BBIPAXKCHUS 110
YCIIOBHSIM, 33JJaHHBIM CJIIOBECHO,
PUCYHKOM HJTU YEPTEIKOM;
Nnpeodpa3oBbLIBATH ANTecOpanvecKre
CYMMBI U TIPOW3BEICHUS
(BBINMOJHATH MTPUBEICHUE TIOI00HBIX
CJIaraeéMbIX, pacCKpbITHE CKOOOK,
YIPOIIEHNUE TPOU3BEICHUN ).
BbruncjasiTh 4uCIIOBOE 3HAYEHUE
OYKBEHHOTO BBIPOKEHUS; HAXOAUTH
00J1aCTh TOTYCTUMBIX 3HAYCHHI

nepeMeHme B BBIpa)KeHI/II/I.
Pacno3naBarhb JIMHEWHBIE

YpaBHEHUS.
Pemartsb nuHeiHbIE ypaBHEHUS.

PemaTh TeKCTOBBIC 3a1a4u
anreOpanvdecKuM CriocoooM:
MEePEXOIUTH OT CIIOBECHOM
(bOPMYITMPOBKHY YCIOBHS 33]1a41 K
anreOpanvecKoil MoJIeTu IMyTeM
COCTaBJICHUS YPAaBHECHHMS; peIIaTh
COCTaBJICHHOE YpaBHEHUE;
HHTEPNPETHPOBATH PE3YNIbTAT.
H3BaekaTh nHGOPMAIUIO U3 TaOIHI]

U JUarpaMm, BbINOJIHSITH
BBIYHMCJIECHUS 10 TAOJIMYHBIM JAHHBIM.
OnpeneasiTh 1o AarpaMMam
HauOOIbIINE U HAMMEHBIIINE TaHHBIE,

CpaBHMBATDb BCJIIMYMHEIL.

IIpeacraBasite HHGOPMAIHIO B BUJE
TabM1LL, CTOI0YATHIX U KPYTOBBIX

AuarpamMm, B TOM YUCJIC C ITIOMOIIBIO

18




KOMIIBIOTEPHBIX IIPOrPaMM.

I[IpuBOAMTH IPUMEPHI YUCIOBBIX
JTaHHBIX (II€Ha, POCT, BpEMSs Ha
JOPOTY | T. J1.), HAXOAUTh CpeHee
apudMeTUIecKoe, pa3Max YMCIOBBIX
HabOpOB.

IIpuBoAMTH co/lepKaTEIbHBIC
MIPUMEPHI UCIIOJIB30BAHUS CPETHUX
JUTSL OTTUCAHMS IAHHBIX (YPOBEHB
BOJIBI B BOJIOEME, CITOPTUBHEIE

NIOKa3aTelIH, ONPE/IEIEHUE IPAHUL]
KJIMMATHYECKUX 30H).

I'n.2. ®ynxuuu.

11

BoruncasaTs 3HaueHUS QYHKINMH,
3a/laHHBIX opMynamu (pu
HE0OXOIMMOCTHA HCIOJIb30BATh
KaJIbKYJISITOP); COCTABISATDH TaOIUIIBI

3HaYeHUI QYHKUINH.

Crpouth 1o ToukaM rpaduku
byakui. OnuchIBaTHL CBOWCTBA
(YHKIIMUA Ha OCHOBE €€

rpaduueckoro NpeacTaBICHHUS.

MoneaupoBaTh peaibHbIe
3aBUCUMOCTH (popMynamu u
rpadukamu. Yurarb rpaduku

PpE€aIbHBIX 3aBHCHUMOCTEN.

Hcnonb3oBaTh GyHKIIMOHAIBHYIO
CUMBOJIMKY JJIS 3aIUCH
pa3HooOpa3HbIX (PAKTOB, CBSI3AHHBIX C
paccMaTpuBaeMbIMH (PYHKIHSAMU,
oboraiias OmnbIT BHIIOTHEHHS
3HAKOBO-CUMBOJINYECKUX JEUCTBUIA.
CTpouts peueBble KOHCTPYKLIUU C
UCIIOJIb30BaHNEM (YHKIIMOHATHHOU

TCPMHUHOJIOTHUH.

Hcnoas3oBarh KOMITBIOTCPHBIC

19




IPOTPaMMBI JUTS TOCTPOCHHS
rpaduKoB QYHKIUH, 115
MCCJIEIOBAHMS MTOJIOKEHUS Ha
KOOPAWHATHOH MJIOCKOCTH TPadUKOB
(GyHKUMI B 3aBUCUMOCTH OT
3HaYeHU! K03 (HUITMEHTOB,
BXOJIIINX B (hopmyity.
Pacno3HaBaTh BH/IbI U3y4aeMbIX
¢yukuumii. [lokasbiBaTh

CXEMaTUYECKH ITOJIOKEHUE Ha
KOOPJMHATHOM TIOCKOCTH I'pauKOB

GYHKITUH.

I'n.3. Crenens ¢ HATYpPaJIbHBIM
nokKa3sarejeM.

11

OnuceIiBaTh MHOKECTBO OEIBbIX
YUCCJI, MHOXKXCCTBO pallMOHAJIbHBIX
YUCCII, COOTHOICHUEC MEKIY OTUMU

MHOXKECTBaMH.

CpaBHUBATB U yNOPAI0YHBATH
palMOHAIbHBIE YUCIIA, BBITIOIHATh
BBIYHUCIICHUS C PALIMOHATIbHBIMU
YUCIaMU, BBIYHCIATH 3HAYCHUS

CTEIIEHEH C IEJIBIM ITOKa3aTeJIeM.

DopMyJMPOBATH ONPEICIICHUE
KBaJIPaTHOT'O KOPHSI U3 YKCIIA.

Hcnoan3oBath rpaduk GyHKINHA

y= x° U151 HAXOKIIEHUS KBaJPaTHBIX
KOpHEHl. BBIYHCAATH TOYHBIE U
NPUOJIMKCHHBIE 3HAYCHUS KOPHEH,
UCIIOJIB3YSl PU HEOOXOTUMOCTH
KaJIbKYJISATOP; MPOBOIUTH OLIEHKY

KBaJIpaTHBIX KOPHEH.

®opMyIHpPOBaTh OINPENEICHHUE
KODHSI TPETbEH CTENEHH; HAXOIUTh
3Ha4YeHUs KyOM4ecKuX KOpHel, mpu
HE00XO0IMMOCTH HCIIOJIB3YS

KaJIbKYJIATOP.

20




T'n.4. MHOTO4JI€HBI.

17

@D opMyJINPOBATh, 3ANINCHIBATH B
CHUMBOJIMUECKON (hopme U
000CHOBBIBAaTh CBOMCTBA CTCIICHU C
HATypaJbHBIM MOKa3aTelieM;
NPUMEHATH CBOMCTBA CTETICHU JIJIsi
npeoOpa3oBaHUsl BRIPAKEHUN U
BBIYHCIICHH.

BuINoJHATH NEHCTBUS C

MHOT'OYJICHAMH.

BbInoJIHATH Pas3I0KCHUEC

MHOT'OYJICHOB HAa MHOXXHUTCIIN.

Pacno3naBath KBajpaTHBII
TPEXUWICH, BHIICHSTH BO3MOXHOCTh
Pa3oKeHUST Ha MHOXKHUTEIH,
NpeacTaBJsiTh KBaIpaTHBII
TPEXUWICH B BHJIC IPOU3BEICHUS
JIMHEHHBIX MHOKUTEIICH.
IIpumeHsATH pazuuHbie GOPMBI

CaMOKOHTPOJIS TP BBITIOJTHECHUN
npeoOpa3oBaHMA.

I'n.5. ®opmyJibl COKpaIEeHHOT O
YMHOKEeHHS.

19

BeIOJIHATE OeHCTBUSA C

MHOT'O4YJICHaAMH.

BoiBoauTh (hOpMYIbI COKPAILIEHHOTO
YMHO>KEHUs, IPUMEHSTh UX B
npeoOpa3oBaHUSIX BRIPAKEHUN U

BBIYMCIICHUAX.

BbinoaHaTs Pa3JI0KCHUC

MHOTI'O4JICHOB Ha MHOXKHUTCIJIN.

Pacno3naBarb KBa/JpaTHbBIN
TPEXWIEH, BBIACHATH BO3MOXHOCTh
Pa3JIOKEHUS Ha MHOKUTEIH,
NMPEACTABJIATH KBAIPATHBIN

TPEXYJICH B BUAC ITPONU3BCACHUA

21




JIMHEUHBIX MHOKUTEIIEN.

[IpumMeHSTH pa3TuvHbIE POPMBI
CAMOKOHTPOJISA IPH BBIMTIOJIHCHUN
npeoOpazoBaHMi

I'1.6.CucremMbl JUHEHHBIX
YPABHEHMUIA.

16

OmnpeneyasiTh, ABISIETCS JIN ITapa
YyCeN pelIEHUEM JaHHOTO YPaBHEHMS
C IBYMs IEPEMEHHBIMU; PUBOAUTH
IIPUMEPBI PELICHUS YPABHEHUH C

ABYMA NICPEMCHHBIMU.

Pematsp 3a1aun, anredpanyeckon
MOJIENIbIO0 KOTOPBIX SIBIISIETCS
ypaBHEHUE C ABYMsI TIEPEMEHHBIMH;
HAXOJUTH 1EJIbIC PEHICHUS ITyTEM

nepebopa.

PemaTe cucTemsl 1ByX ypaBHEHUN €
JBYMsI IEPEMEHHBIMU, YKa3aHHBIE B

COJICPKAHHH.

PemaTh TeKCTOBBIC 3a1a4u
anreOpanvdecKuM CrocoooM:
MEPEXOUTH OT CIOBECHOMN
(bOopMyTUPOBKY YCIOBHS 331a4H K
anredpanveckoil MOAENH MMyTeM
COCTAaBIICHUSI CUCTEMbI YPaBHEHHIA;
pelaTh COCTABJICHHYIO CUCTEMY
yYpaBHEHUI; HUHTEPIIPETUPOBATH
pe3ynbTar.

Ctpoutb rpaduku ypaBHEHHI C
JBYMsI IEPEMEHHBIMH.
KoncTpyupoBaTh SKBUBaJICHTHBIE
peueBbie BHICKA3bIBAaHUS C
MCIOJIb30BaHMEM aNredpandeckoro u

TCOMETPUUCCKOT'O A3BbIKOB.

PemiaTs 1 nccnenoBaTh ypaBHEHUS
U CUCTEMBI YpaBHEHUI Ha OCHOBE
(GYHKIIMOHATBHO-TpapUUECKIX
IIPEACTABICHUN YPaBHEHUN
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IloBTOpenue. Perenune 3agaq 6 1 3HaTh MaTepua, U3y4eHHbIN B Kypce
MaTEeMaTHKH 3a 7 KJ1acc

YMeTh IPUMEHSTH [10JIy4YEHHBIE
3HAHMSI Ha IPAKTHKE.

YMeTh J0THUYECKU MBICIUTD,
OTCTauBATh CBOIO TOUKY 3pPEHUS U
BBICJIyLLIUBAaTh MHEHUE JIPYTHX,
paboTath B KOMaH/IE.

HUroro: 102 10

TemaTuuyeckoe NIIAHUPOBAHME 110 T€OMETPHUM 7 KJIACC.
2 yaca B HeJieJII0, Bcero 68 yacon
KonTpoabHbix pador 5

/o

Tema Koa-Bo XapakTepucTHKA OCHOBHBIX
4acoB BHU/IOB /1eATEJbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHBbIX JelicTBHIi).

HauyajabHble reomeTpuieckue 11 ®opmyIUpOBaTh OIpEIEICHUS U
CBeJIeHUSs.
WJIIOCTPUPOBATH TIOHSTHS
Kontponbras padoTa Nel. OTpE3Ka, JIy4a; yria, mpsiMmoro,
OCTpOTO, TYIIOTO U Pa3BEPHYTOTO
YTJIOB; BEPTUKAIBHBIX M CMEKHBIX

YTJI0B; OMCCEKTPHUCHI yTIIa.

@ opMyIHPOBATH OIPEIEICHUS
NEePIEeHIUKYISAPHBIX MPSMBIX;
NEPIEeHIUKYIISIpa U HAKIIOHHOM K
PSIMOI; CEPETUHHOTO
HEePIEeHIUKYISApa K OTPE3KY;
pacno3HaBaTh U H300pakKaTh UX

Ha 4YCepTCiKAX U pPUCYHKaAX.

TpeyroabHuku. 18 $dopMynupoBartb olpeeICHUS
KonTposbaas pa6ota Ne2. MPSIMOYT'OJIBHOTO, OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, pABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
BBICOTBI, MEJIaHbl, OUCCEKTPHCHI;

pacnosHaeaTb U n3obpaxars UX Ha
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yeprexax U pUCyHKax.

$opmynuposaTh OIIPCACIICHUC PABHBIX
TPCYrOJIbHUKOB. ®opMynuposaTtbh U
Aoka3biBaTh TCOPEMBI O IIPU3HAKAX

PaBEHCTBA TPEYTrOJIbHUKOB.

PemraTs 3a1a4u Ha IOCTPOCHHUE C

IIOMOILBIO LIUPKYJIS U JTMHEHKH.

HaxoauTh yCIIOBHS CYIIECTBOBAHUS
peueHus, BBIIOJIHATh IOCTPOCHUE
TOYEK, HEOOXOIUMBIX IJIST
MOCTPOEHHUS NCKOMOM (PUTYPBHI.
Joka3piBaTh, YTO [IOCTPOCHHAS
¢durypa ynoBIeTBOPSET YCIOBHUIM
3a1a4d (onpeaensTh YUCIIO pellle-
HUM 3a]1a4¥ TIPU KaXKI0M

BO3MO’KHOM BbIOOpE JAHHBIX)

Pemrars 3a1a4u Ha OCTPOEHUE,
JO0KA3aTEJIbCTBO Y BBIYHCIICHUS.
BeigeasiTe B YCIIOBUHY 3a1a4U
YCIJIOBUE U 3aKIIFOUECHHUE.
MogaeanpoBath YCIOBHE 3aa4H C
MOMOIILBIO YEepPTEKA UIU PUCYHKA,
NMPOBOAUTD JIOTIOJIHUTEIbHBIC
IIOCTPOEHUS B XOJI€ PELLIEHUS.
Onupasich Ha TaHHBIE YCIOBUS
3a/1a4M, MPOBOAUTH HCOOXOIUMEBIC
paccyxaeHus. UarepnpeTrnpoBarb
MOJTyYCHHBIN pe3yabTaT 1
COIIOCTABJIATh €T0 C YCIOBUEM
33724

IMapajsenbHble NpsIMbIe 14 D opMyJIMPOBATH OIPEACICHUS
napasuIeIbHBIX MPSMBIX; YIJIOB
Kontponbhas padoTa Ne3. p p > YHIOB,
00pa30BaHHBIX MPU MEPECCUCHUN
JIBYX MapajuIebHbIX MPSIMBIX
CEKYIIICHl; pacrno3HaBaTh U

n306pamaTb HX Ha YCPTECIKaX U

PUCYHKaX.
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CooTHolIeHHSA MEXKIAY CTOPOHAMHA H
yYriiaMu TpeEyroJibHMKa.

Kontponsnas pabora Ned

Kontponbnas padora Ne 5

19

OB6bACHATL U MNNIOCTPUPOBATD

HEPAaBEHCTBO TPEYroJIbHUKA.

dopmynuposaTh 1 A0Ka3biBaTh TCOPCMbI
0 CBOMCTBaXx M NPU3HAKAX
PaBHOOEIPEHHOTO TPEYrOJIbHUKA,
COOTHOLLIEHUSX MEXAY CTOPOHAMU
U yIJlaMU TPEYTroJbHUKA, CYMME
YIJI0B TPEYroJIbHUKA, BHEIIHEM
yIJle TPeyrojbHUKa,

HccnenoBath CBOMCTBA

TPEYTroJbHUKA C IIOMOIIBIO

KOMIIBIOTCPHBIX IPOTpaMM.

PemraTs 3a1a4u Ha IOCTPOEHHUE,
JI0Ka3aTeIbCTBO U BBIYHUCIICHUS.
Beigensite B yCIIOBUHY 3a1a4U
YCIIOBUE U 3aKIIFOUECHHUE.
MopenupoBarh YCIOBHE 3aa4U C
IMOMOIIIBIO YEepTEXKA UIU PUCYHKA,
NMPOBOAUTH JOIOJHUTEIBHbIE
IIOCTPOEHUS B XOJI€ PELLIEHUS.
Onupasice Ha TaHHBIE YCIOBHUS
3a/1a4M, MPOBOAUTH HEOOXOIUMBIC
paccyxaeHus. HaTepnperupoBarb
MOJIYYEHHBIN pe3ynbTaT U
COIIOCTABJISITH €r0 C YCIIOBUEM
3aJa4u.

IToBTOpenue. Pemmenune 3axay.

3HaTh MaTepual, U3y4CHHbBIN B
Kypce MaTeMaTHKH 3a 7 KJacc.
Baapers o0mum npuemMom
peleHus 3a1a4.

YMeThb IPUMEHSTh [OJTy4EeHHBIE
3HAHUA Ha TPAKTUKeE.

YMeTh JOru4ecK MBICIIUTS,
OTCTauBaTh CBOIO TOUKY 3pEHUSA U
BBICJIYIIUBATh MHEHUE JIPYTHX,
paboTaTh B KOMaHJIE.

Hroro:

68
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3 yaca B Hegea10, Bcero 102 gyaca

TemaTuueckoe miianupoBanue, ”Ayreopa 8”

KonTpoabubix pador 10

Ne
n/n

Tema

KoJ-Bo
JacoB

Koutop.
padot

XapaKkTepucTHKA OCHOBHBIX
BH/I0B /1eAITEJIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelicTBHIA).

I'n.1. PanoHajanHbIe
apoou.

Kontponbhas padoTa Nel

KonTtponbHas padboT Ne2

23

®opMyJIHPOBATH OCHOBHOE
CBOWCTBO anredpanyeckoil Jpoodu u
NPUMEHSATb €T0 IS

npeoOpa3oBaHus JpoOeil.

BuInoJHATH NEHCTBUS C
anredpandeckuMH IpoOsSMU.
IIpeacTaBiasATh 11€710€ BBIPAXKEHNE B
BHJI€ MHOTOYJICHA, TPOOHOE — B
BHJI€ OTHOIIIEHUS] MHOTOYJICHOB;

JOKa3bIBAaTh TOXACCTBA.

D opMyJHPOBATH ONPEICIICHUE
CTENEHMU C LIEJIBIM IOKa3aTeIeM.

@D opMyJINPOBaTh, 3ANNCHIBATH B
CUMBOJIMYECKOH (hopme u
WLTICTPUPOBATH ITPUMEpaMu
CBOMCTBA CTEIIEHU C LICIIBLIM
MoKa3aTesieM; MPUMeHsITh CBOHCTBA
CTEMNEeHH ISl IPeoOpa3oBaHuUs
BBIPAKCHUI U BBIYUCIICHUM.

I'n.2. KBaapaTHble KOPHHU.

KonTtpospHast padota Ne3

19

IIpuBoauTH IPUMEpPHI
MPPALMOHATILHBIX YHCEIT; pacio-
3HABATh pallliOHATIbHbIC U
UppalMoHabHbIC YKCIia; H300pa-
’KaTh YKCIIa TOYKaMU KOOPAMHATHOM

MPSIMOM.

Haxoautp necsTuyHble
OpUOIMKEHUS PAallUOHAIBHBIX U
UppanMoOHAIbHBIX YHCENT,
CPaBHMBATH U YNIOPSA/I0YUBATH

JeiiCTBUTEIIbHBIEC YHCIIA.
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KontponbHas padorta Ned

OnucbIBaTh MHOXKECTBO

I[€I>'ICTBI/ITGJILHBIX YHUCCII.

Hcnoab30BaTh B NUCHbMEHHOMN
MaTEeMaTHIeCKON peur 0003HaAUCHUS
U TpadudecKre H300paKeHUs
YHCIIOBBIX MHOXECTB, TEOPETUKO-
MHOECTBEHHYIO CHMBOJIUKY.

D opMyJIMPOBATH ONPEICIICHUE

KBaJPaTHOI'O KOPHS U3 YUCIIA.
Hcnonb3oBath rpaguk GyHKIUH )
= x JUIS HAXOJKICHHS KBaJPaTHBIX
KOpHEH. BBIYHCAATH TOUHBIE U
npUOIM>KEHHbIE 3HAUE€HUS KOPHEH,
UCIIOJIB3YSI PU HEOOXOIUMOCTH
KAJIBKYJISATOP; POBOJUTH OLICHKY

KBaJPaTHBIX KOPHEH.

Jloka3pIBaTh CBOMCTBA
apuMETUIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSATh UX JJIs

npeoOpa3oBaHMs BIPAKCHHIA.

BobruncasiTe 3Ha4CHUS BRIPAXKEHU,
coJIepKalIuX KBaapaTHbIe KOPHU;
BbIPaKaTh IIEPEMEHHBIC U3
TeOMETPHYECKUX U (PU3NUECKUX
dbopmyit.

HccaenoBaTh ypaBHEHHE BUIA

X? = a; HaXOJUTh TOUHBIC U

pUOJIMKEHHBIE KOpHH 1Tpu a > 0

I'n.3. KBaapaTHble
YPABHEHHUHA.

21

Pacno3HaBaThb JIMHEHHBIE U
KBaJApPAaTHBIC YPABHCHH, LICIIBIC U

IpoOHBIE ypaBHEHUSI.

Pemath KBajpaTHBIC ypaBHEHMS, a

TAKXKXC YPAaBHCHUA, CBOAAININECA K
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Kontponsnas padora Ne5

KonTpomasnas pabora Ne6

HUM; pelaThb JpoOHO-

palrOHAJIBLHBIC YPABHCHUA.

HccaenoBarb KBagpaTHbIC
YpaBHCHUA 110 JUCKPUMUHAHTY U

KO3 puIuEHTaM.

PemiaTh TEKCTOBBIC 3aa9u
anredpandeckum crocooom:
MEPEXOJUTH OT CIOBECHON
(bOpMYITHPOBKHY YCIOBUS 337]a41 K
anredpandecko MOAEIH MMyTeM
COCTaBJICHUS YpaBHEHHUSI; peIIaTh
COCTaBJICHHOE YPaBHEHUE;
HHTEPNPETHPOBATH PE3YIIbTAT.

I'n.4.HepaBencrBa.

KonTtposnrHas padota Ne 7

20

HaxoanTth, anaau3npoBarh,
CONMOCTABJIATH YHCIIOBBIE
XapaKTEPUCTHKNA OOBEKTOB
OKpYKaIoIllero MHpa.
Hcnoab3oBath pasHbie GOPMBI
3anucy NpUOIMKEHHBIX 3HAYSHMUI;
JIeJIaTh BBIBOJIBI O TOUHOCTHU
MPUOIMIKEHHUS 110 3aITUCH

HpI/I6J'II/I}K€HHOl"O 3HA4YCHHU.

BbINOJHATH BEIYUCICHUS C

pE€aJIbHBIMH JaHHBIMU.

BbINOJHATH TPUKUIKY U OLIEHKY
pe3yJabTaTOB BHIYUCIICHUH.
DopMyJHpPOBATH CBOKCTBA
YHCIIOBBIX HEPABEHCTB, WJI-
JIIOCTPUPOBATH UX HA
KOOPJMHATHOU MPSIMOiA,
AOKA3bIBATH ANTreOpanyecKy;
NPUMEHATHh CBOMCTBA HEPABEHCTB

IIpu pCHICHUUA 3aJ4a4.

Pacno3naBarhb jmHelHbBIE
HepaBeHCTBa. PemiaTh nuHElHbIE

HCPaAaBCHCTBA, CUCTCMbI JIMHEMHBIX
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KonTpomabnas padora Ne§

HEPaBEHCTB.
IIpuBoANTH IPUMEPHI KOHEYHBIX
0eCKOHEUYHBIX MHOKECTB. HaXOI[I/ITB
00BbeIMHEHNE U TIEpECEUEHNE

MHOXKCCTB.

IpuBoANTH TPUMEPHI HECIOXKHBIX

KJIacCU(pUKaLUH.

Hcnosb30BaTh TEOPETUKO-
MHOXCCTBCHHYIO CUMBOJIMKY U A3bIK
IIpU pElIeHNH 3aja4d B X0/Ie

U3Y4YEHUS Pa3IUYHBIX PA3LEIIOB
Kypca.

HNirocTpupoBaTh MaTeMaTHYECKUE
TIOHSITUS U YTBEPIKICHUS
npumepamu. Ucnonb3oBarhb
MIPUMEPHI ¥ KOHTP TIPUMEPHI B

apryMeHTalUu.

KoncTpyupoBaTh MaTeMaTHUECKHE
MPEIOKEHUS C TOMOIIBIO CBSI30K
ecnu ..., mo ..., 8 MOM U MOAbKO MOM

cnyuae, JOTHUCCKUX CBA3OK U, UTU.

I'n.5.CreneHs ¢ HejabIM
noKa3zarejieM. JJIeMeHThI
CTATHCTHKH.

11

@ opMyIHpPOBaTh OIpE/IeICHHE
CTEMEHH C LEJIbIM MOKa3aTelIeM.
®opMyIHpPOBaTh, 3aNIMCHIBATH B
CUMBOJIMUYECKOH opme U
WLTIOCTPUPOBATH IpUMEpaMu
CBOMCTBA CTEIIEHU C LIEIBIM
nokasaresieM; MPUMeHSITh CBOHCTBa
CTEMeHH JUIsl MpeoOpa3oBaHUs
BBIPA)KEHUI ¥ BEIYMCIICHUI.
H3BiekaTh nHGOpMAIUIO U3

Ta6J'II/II_I 1 auarpamMm, BBINIOJIHATH
BBIUMCIICHHS 110 TaOJIMYHBIM
JaHHBIM. Onpezle.lme 1o
AuarpaMmmam HanOOJIbIINE U

HaWMCHBIIUEC JaHHBIC, CPAaBHUBATH
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KonTpomabnas padora Ne9

BCIINYHHEI.

IpencraBiasith nHGOPMAIIHIO B
BHUE TAOJINI, CTOI0YATHIX U
KPYTr'OBBIX JHarpamm, B TOM YHCIIE C
MIOMOIIIbIO KOMITBIOTEPHBIX

IPOrPAMM.

IIpuBOAUTH conepxKaATEIbHBIE
IIPUMEPBI UCIIOIB30BAHUS CPEAHUX
JUISL OTTUCAHUSI ITaHHBIX (YPOBEHb
BO/IbI B BOJIOEME, CTIOPTUBHBIE
II0KA3aTeNH, OIPECIICHUE TPaHUL]

KJIIMMAaTUYECKUX 30H)

6 | IloBTOpeHue (MTOroOBOE).
KonrpoubsHnas padora Nel0

1 3HaTh MaTepHuall, U3y4CHHBIN B
Kypce MaTeMaTHKH 3a 8 Kiacc
YMeThb NPUMEHSTh MOJTy4YE€HHBIE
3HAHUA Ha MPAKTHKE.

YMeTh JOrH4ecKd MBICIIUTD,
OTCTAaMBaTh CBOIO TOUKY 3PECHHUA U
BBICJIyIINBAaTh MHEHUE IPYTHX,
paboTaTh B KOMaH/E.

HTroro:

102

10

TemaTu4deckoe IVIQAHUPOBAHHUE 110 TCOMETPUH 8 kJiacc.

2 yaca B HejgeJII0, Bcero 68 yacos
KonTpoabHbIX pador 5

Ne Tema KoJu-Bo XapakTepucTHKA OCHOBHBIX BU/I0B
n/n 4acoB AeATEeJLHOCTH YUeHHKA
(Ha 0CHOBe y4eOHBbIX AeCTBH)
1 | YerbIpexyroabHUKH. 14 ®opmyIpoOBaTH OIIPEICIICHUS

Kontponbhas padoTa Nel.

napasuiesiorpaMmma, mpsiMoyroJIbHHKa,
KBaJipata, poM0a, Tpamnemnuu, paBHOOeAPEHHON
Y TIPSIMOYTOJIBHOM Tpamnenyy, CpeIHeEN JINHUN

Tparenyy; pacno3HaBaTh U H300paxkaTh UX Ha

YCPTECIKAX U PUCYHKAX.

@opMyJIMPOBaATH U AOKA3BIBATH TEOPEMBI O

CBOMCTBaX U MpHU3HAKax Mapajuicjiorpamma,
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OpSAMOYTOJIbHUKA, KBaApaTa, poM0a, Tparenuu.

HccnenoBaTh CBONCTBA YETHIPEXYT OJIBHUKOB C

MMOMOIIIBIO KOMITBIOTCPHBIX IIPOrpaMM.

Pemare 3a71a4n Ha IOCTPOCHUE,
JI0Ka3aTeIbCTBO U BHIYUCIICHUSA. Moae1upoBaTh
YCJI0OBHE 3aJ]a41 C IIOMOILBIO YePTEKa HIIH
pHUCYHKA, NPOBOAUTL TOIIOJIHUTEIHLHbIE
IIOCTPOEHUS B XO€ peLICHUs. BoineasaTs Ha
yepTeke KOHPHUTYpaIuu, He0OX0JUMBbIE IS
poBeIeHUS] 000CHOBAaHUH JIOTUYECKUX LIaroB
peuienusi. UaTepnperupoBaTh NOJTYYCHHBIN
pe3ynbTaT U COMOCTABJIATE €TI0 C YCIOBUEM
3aJa4u

Ilnomans.

KounTtpomnsnas pabora Ne2.

14

dopmynuposaTh U pokaseieats TeOpeMy [ludaropa
1 00paTHyo eil.
BeiBoauth GOpMYIIBI IIOLIAAEH

IPSMOYTOJIBHUKA, TTapaljiesorpaMmma,

TPEYroJIbHUKa U Tpareuuu.

HaxoauTh IJIONIAIb MHOTOYTOJIEHUKA
pazOueHneM Ha TPeYroJbHUKU U

YEeThIPEXYrOJIbHUKH.

OO0BSICHATH Y HJJIIOCTPUPOBATH OTHOIIICHUE

JI0IIA e 0J00HBIX GUTYP.

Peuars 337124 Ha BHIYUCIICHHUE TUIOIIAICH
TPEYroJIbHUKOB, YETHIPEXYTOJLHUKOB H
MHOTOYTOJIbHUKOB. ONUpasich Ha JTaHHBIC
YCJIOBHS 33]1a4, HAXOAUTH BO3MOKHOCTH
MIPUMEHEHHUS HEOOXOAUMBIX (hOpMYI,
npeoOpa3zoBeIBaTh PopMysibl. Ucnosin3oBaTh
(bopMyIIbl UTsi 000CHOBaHUS I0OKA3aTESIbHBIX
paccyXJICHUH B XOJI€ PEIICHUSI.
HuTepnpernpoBars MOJYYCHHBIH PE3yJIbTaT U
CONOCTABJIATH €T0 C YCIOBUEM 3a/1a4H

IHoxo0HBIE TPEYTOJILHUKH.

KonTtponpHas padota Ne3
KonTtponpHas padota Ne4.

19

dopmynupoeaTh OTIPEICTICHUE TT0T00HBIX

TPEYIr'OJIbHUKOB.

dopmynupoeaTh U f0ka3biBaTh TEOPEMBI O IPU3HA-
Kax 1MoJo0usi TPEYroJIbHUKOB, TEOPEMY

dareca.

dopmynuposaTth OIIPEICICHUS U nnniocTpmposarh
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MOHATHUS CHHYCa, KOCHHYCA, TaHTeHCa U
KOTaHT'€HCA OCTPOTO YIila IPsSMOYTOJIbHOTO
TPEYrOJbHUKA. Boigoaute GOPMYIIHI,
BhIpaKaromue QYHKIMK yIiia IPSIMOYTOJIbHOTO

TPEYroJbHUKA Yepe3 €ro CTOPOHBI.

$opmynuposaTh OIIPCACIICHUA CHUHYCa, KOCUHYCA,
TaHreHca, kotanrerca yrios ot 0 mo 180°.
BuigoauTs (POPMYJIBI, BRIpaKatoNIre QyHKIUN
yrioB ot 0 1o 180° yepe3 GpyHKIMU OCTPBIX
YIJI0B. @OpMYyJIMPOBATH U Pa3bsCHATH
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
[1o 3HaYeHMAM OJHOM TPUTOHOMETPUUYECKON
(GYHKIMH YTJa BBIYMCIATH 3HAUCHUS IPYTUX
TPUTOHOMETPUUECKUX (PYHKIIMH 3TOrO yria.
HccnenoBath CBOWCTBA TPEYrOJIbHUKA C

IMOMOIIIBIO KOMITBIOTCPHBIX IIPOrpaMMm.

Pemrars 3a1a4u Ha IOCTPOEHUE,
JI0Ka3aTeIbCTBO U BBIYUCICHUSA. BhiieasaTs B
YCIJIOBUM 3aJ1a4U YCIOBHUE U 3aKIIOYEHUE.
MopenupoBarh YCIOBHE 3a71a4U C IIOMOIIIBIO
yepTreka UM PUCYHKA, HPOBOAUTH
JIOTIOJIHUTEIBHBIE IIOCTPOECHUSA B X01€
pemienus. Onupasich Ha JaHHBIE YCIOBUS
3a/1a9M, MPOBOAUTH HEOOXOIUMEBIC
paccyxneHusa. UaTepnpeTnpoBarh II0JY-
YEHHBIN pPe3yabTaT U COMOCTABIIATH €TI0 C
YCIIOBUEM 3aJa4yu

OKpPYXKHOCTD.

Kontposnbhas padoTa NoS5.

17

®opMyJIHpoOBaTh OINPEICICHUS MOHATUH,
CBSI3aHHBIX C OKPY>KHOCTBIO, IEHTPATIHHOTO U
BIIMCAHHOTO YIJIOB, CEKYIIEH U KacaTelIbHOMU K
OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C OKPYXK-

HOCTBIO.

@opMyJIMPOBaTh U AOKA3BIBATH TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIilax, CBA3AHHBIX C

OKPYXHOCTBIO.

®opMyJIHpPOBAaTH COOTBETCTBUE MEXKAY
BEJIMYMHOM LIEHTPAIbHOTO YIJIa U AJTHMHOMN Tyr'H

OKPYKHOCTH.

HN300pakaTh, pacno3HaBaTh U ONUCHIBATH

B3aMMHOC paCIIOJIOKCHUC HpHMOfI 151
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OKPY>KHOCTH.

HMccenoBath CBOMCTBA KOHPHUTYpaLIUH,
CBSI3aHHBIX C OKPY>KHOCTBIO, C TOMOIIBIO

KOMIIBIOTCPHBIX IPOTpaMM.

Pemars 3a1a4 HA BHIYUCIICHUE JIMHEMHBIX

BEJIMYUH, TPALyCHON MEpHI yria.

Pemare 3a71a4u Ha IOCTPOCHUE,
JI0KA3aTeIbCTBO U BEIYUCIICHUS. MoaeIMpoBaTh
YCIIOBHE 3a1a4d C ITIOMOIIBIO YepTeKa Uin
PUCYHKA, NPOBOAMTH JOIIOJIHUTEIbHBIE 10~
CTpOEHHS B XOJI€ pelleHUs. BeigenasaTs Ha
yepTexe KOHPUTyparuu, HeoOX0IUMbIE IS
pOoBeICHUS] 000CHOBAaHUH JIOTUYECKUX 11arOB
peuienusi. UaTepnperupoBaTh MOJTYYCHHBIN
PE3YABTAT U CONOCTABJIATH €I'0 C YCIOBUEM
3aa4u

IToBTOpenue. Pemenune 3agauy.

3HaTh MaTepuall, U3Y4ECHHBIN B Kypce
MaTeMaTHKH 3a 8 KJiacc.

Baaners oOuM mpueMoMm perieHus 3aiad.
YMeTh NpUMEHATH TIOJTydCHHBIC 3HAHUS Ha
MIPaKTHKE.

YMeThb JIOTHYECKU MBICIUTD, OTCTAaUBATh CBOIO
TOYKY 3pE€HHS U BBICIYIIMBATH MHEHUE APYTUX,
paboTath B KOMaHJIE.

Hroro:

68

TemaTuueckoe mIaHUPoOBaHME MO ajaredpe Ixiaace

3 yaca B Heaea10, Bcero 102 gyaca
KoutpoabHbix pador 9

Ne Tema Koa- | Konrp. | XapakTepucTHKA OCHOBHBIX BHI0B
BO padot AeATEeJLHOCTH Y4eHHKA
4acoB (Ha OCHOBeE Y4eOHBIX el CTBHIl)
1 | r'a.1.KBagparuuHasi pyHKIus. 21 2 BorunciasTs 3HaueHus: GyHKINIA,

Kontponbhas padora Nel

KontponbHas padorta No2

3aJaHHBIX QopMynamu (TIpU
HEO0XOIMMOCTH MCMOJIL30BATh
KaJbKYISATOP); COCTABISATH TaOIUIIBI

3HaYeHUN QYHKIUI.

Ctpouth 1o ToukaM rpaduku
dbyHakumii. OnucpIBaTH CBOICTBA

(GYHKIIMM Ha OCHOBE €€ TpaguuecKoro
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IPEJCTaBICHHUS.

MoaeanpoBaTh peajabHbIC
3aBHCUMOCTHU (OpPMyJIaMH U
rpaduxamu. Unrars rpaduku

pEATbHBIX 3aBUCUMOCTEH.

Hcnonb3oBaTh QyHKIIHOHAIBHYIO
CUMBOJIMKY JJISl 3aIlUCH
pa3zHo0Opa3HbIX (HaKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMU QYHKIMSIMH,
o0oraiias OmnbIT BHIIOJHEHHS 3HAKOBO-
CUMBOJIMYECKUX JeiicTBuil. CTpouTh
peueBble KOHCTPYKIIUH C
HCI0JIb30BaHUEM (YHKIIMOHATBHON

TEPMHUHOJIOTUH.

Hcnosb30BaTh KOMIBIOTEPHBIE
TIPOTPaMMBI JUTS TOCTPOESHHUSI TPaUKOB
GbyHKUMHA, U1 Bccael0BaHus TOJI0XkKe-
HUS HA KOOPJAWHATHON TJIOCKOCTH
rpaduKoB (PyHKIUI B 3aBUCUMOCTH OT

3HAYCHUH KO3(PPUIINEHTOB, BXOISIIAX
B opmyiy.

Pacno3HaBaTh BUIbI H3y4aeMbIX
¢dbyskui. [loka3pIBaTh CXEMaTHUYECKH

ITOJIOKCHHEC Ha KOOpI[PIHﬂTHOfI

IUIOCKOCTH rpaguKoB (HyHKIIHIMA
y=ax’, y=ax’ +n, y=a(x—m)?,
y=X", B 3aBUCMMOCTH OT 3HAYEHHIA
K02 PHUITUEHTOB, BXOIAIIUX B
bopMyIbI.

CrpouThb rpaguky U3ydyaeMbIxX
(GyHKIMI; OMMCBIBATH UX CBOICTBA

I'n.2.YpaBHeHHs M HEPABEHCTBA
€ OJIHOM NepeMeHHOM.

14

Pacno3naBarhb JIMHeNHBIE 1

KBaJApaTHBIC YPAaBHCHU, LICIIBIC U
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KonTtponsHast padoraNe3

KonTpomasnast pabora Ne4

JIpOoOHbBIE ypaBHEHUS.

Pemars inHENHBIE, KBAaJPATHBIE
YpaBHEHMUS, & TAKKE YPABHEHHUS,
CBO/ISILITUECS] K HUM; PelliaTh APOOHO-

paluOHaJIbHBIC YPABHCHUA.

HccaenoBarb KBaJpaTHbIEC YPAaBHEHUS

10 JMCKPUMHUHAHTY U K03 durimerram.

PemiaThb TEKCTOBBIE 331291
anredpandeckium crocooom:
MEPEXOUTH OT CIOBECHON
(bOpPMYITMPOBKHY YCIOBUS 33]]a41 K
anredpandeckoi MOAEIu MMyTeM
COCTaBJICHUS YpaBHEHHSI;, peIIaTh
COCTaBJICHHOE YpaBHEHUE;
HHTEPNPETHPOBATH PE3yIIbTAT.
Pacno3naBarthb JUHEHBIE U
KBaJ[paTHbIC HepaBeHCTBA. PemaTh
KBaJ[paTHbIE HEPABEHCTBA HA OCHOBE
rpaduvIecKuX MpeaCcTaBICHUN

I'n.3.YpaBHeHust 1 HEpaBEHCTBA
¢ ABYMs NepeMeHHbIMH.

17

Omnpenensith, SBISETCS JIU Tapa YACET
pEILICHNEM JAHHOTO YPABHEHMUS C
JBYMsI IEPEMEHHBIMH; IPUBOJAUTH
IIPUMEPHI PEILICHNS YPAaBHEHUH C IBYMsI

NEPEMEHHBIMU.

PemaTsp 3a1aun, anrebpandeckon
MOJIEIIBI0 KOTOPBIX SBJISIETCS
ypaBHEHUE C IByMsI IEPEMEHHBIMH;
Pemars cucTteMbl 1ByX YpaBHEHUM C
JIBYMsI IEpEMEHHBIMU, YKa3aHHbIC B

COACPIKAHUH.

Pematb TEKCTOBBIE 3aa41
anreOpanvIecKuM CriocoooM:
MEPEXOIUTh OT CIOBECHOM
(bOpMYTUPOBKH YCIOBUS 3a/1a4H K
anredpanvecKkoil MOAETH MyTeM
COCTAaBIICHUSI CUCTEMbI YPaBHEHHIA;

Pemarnb COCTABJICHHYIO CUCTCMY
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Kontponsnas padora Ne5

YPaBHEHUI; UHTEPIIPETUPOBATH
pe3ynbTar.

CtpouThb rpaguKy YypaBHEHHI C ABYMS
nepemeHHbIMU. KoHCTpynpoBarth
HKBHUBAJICHTHBIE PEUEBbIE
BBICKA3bIBAaHUS C HCIIOJIb30BAaHUEM
anredpandeckoro U reOMETpUUECKOro

SI3BIKOB.

Pemathb u nccienoBaThb ypaBHEHUS U
CHUCTEMBI YpPaBHEHHUI Ha OCHOBE
(GyHKIMOHAIBHO-TPaPUUECKUX

IIPEACTABICHUN YPaBHEHUN

I'n.4.Ilporpeccumn.

KonTpomasnas pabota Ne6

KonTtponrHas padota Ne7

15

IIpuMeHSATH MHACKCHBIE 0003HAYECHUS,
CTpOl/lTb pequLIe BBICKA3bIBAHHUSA C
HUCITIOJIB30BAHUECM T epMI/IHOJ'IOFI/II/I, CBJsI-
3aHHOH C TTIOHITHEM

IIOCJIC10BATCIIbHOCTH.

BoiuncasaTh 4ieHb
MOCIIeZIOBATEIbHOCTEH, 3aJaHHBIX
dbopmyroi N-To YieHa Uin
pPEKYppEeHTHOU (hopmyII0ii.
YcranaBiauBaTh 3aKOHOMEPHOCTD B
MOCTPOCHUHU MOCIIEA0BATEIHHOCTH,
€CJIM U3BECTHBI MIEPBbIC HECKOJIBKO €€
yjeHoB. U300paxkaTh dieHbI
MOCIIEJIOBATEIbHOCTU TOYKaMU Ha KO-

Op,I[I/IHaTHOﬁ IIJIOCKOCTH.

Pacno3naBath apudmMeTHUCCKyO U
TFCOMETPUIECKYIO POTPECCHH TTPH
pa3HbIX criocobax 3aganus. BeiBoANTH
Ha OCHOBE JI0Ka3aTeIbHBIX
paccyxaeHuit (opMyIbl 0OIIero YieHa
apuQMeTUYECKOI 1 TeOMETPHUECKON

HpOFpCCCHﬁ, CYMMBGI IICPBBIX # YJICHOB
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apuQMeTHIECKON ¥ TeOMETPUIECKOMI
MPOTPECCUI; peliaTh 3a/1a4H C

UCIIOJIb30BaHUEM ITHX POPMYIL.

PaccmaTpuBaTh npumepsl U3
peanbHOM KU3HHU, WILTIOCTPUPYIOLIUE
U3MEHEHHE B apu(METUIECKOI
IIPOrPECCUu, B F€OMETPUUECKON
IpOrpeccuu; n300paxxarThb
COOTBETCTBYIOIIME 3aBUCUMOCTH
rpaduyecku.

PemaTp 3a1aun Ha CIIOKHBIE
IIPOLIEHTHI, B TOM YHUCJIE 3a]]a4 U3

peasibHOM MPaKTUKH (C
MCII0JIb30BAHUEM KaJIbKYJIATOPA)

I'n.5.971emeHTBI
KOMOMHATOPUKHU M TEOPUH
BEPOSITHOCTH.

KonTtponsHast padota Ne8

13

IIpoBoauTh ciydyaiiHble
JKCIIEPUMEHTBI, B TOM YHCIIE C
MTOMOIIIBIO KOMITBIOTEPHOTO
MOJEIUPOBaHUs, HHTEPIIPETUPOBATh UX
pe3yabpTaThl. BBIYMCAATH 4acTOTYy
CJIy4ailHOrO COOBITHS; OLICHUBATh
BEPOSITHOCTH C MOMOUIBIO YACTOTBI,

MOJIy4€HHOM OMBITHBIM ITYTEM.

PemaTp 3a1aun Ha HAXOXKJICHUE
BEPOSTHOCTEH COOBITHIA.

IpuBoauTH NPUMEPHI CAYIANHBIX
COOBITHI1, B YACTHOCTH IOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHIA,
MaJIOBEPOSITHBIX cOObITHI. [IpuBOANTH
MIpUMEpPbl PABHOBEPOSITHOCTHBIX

COOBITHIA.
BoInoJHATH 11epedop Bcex

BO3MOJKHBIX BAPUAHTOB JIA IICPCCUCTA

00BEKTOB UM KOMOMHAIHH.

IIpuMeHsTH NpaBUIIO
KOMOHMHATOPHOTO YMHOKEHUS IS
pellIeHNs 3a/1a4 Ha HaX0XICHNE YHciia

00BEKTOB UM KOMOMHAIIUNA
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(ImaroHajay MHOTOYIOJIbHUKA,
PYKOTIOXKATHs, YUCIIO KOJIOB, IU(POB,

napoJeit u T. I1.).

Pacno3naBaThb 3amaun Ha
Ompe/ieTICHUE YHICIIa IEPECTAaHOBOK U
BBIIIOJIHATH COOTBGTCTBYIOIIII/IC
BBIYUCJIICHUA.

PemarThb 33/1a4n Ha BEIYUCIIEHHE
BEPOSITHOCTH C TPUMEHEHUEM

KOMOMHATOPHKH.
6 | loBTOpEHHe 22 1 3HaTh MaTepuall, U3Y4CHHBIN B Kypce
KonTpoabnas padora Ne9 MaTeMaTHKH 3a 8 Kijiacc

YMeTh MPUMCHATH IMOJIYYCHHBIC
SHAaHUS HA IPAKTUKE.

YMeThb JTOTHUECKU MBICIINTD,
OTCTauBaTh CBOIO TOUKY 3pPEHUS U
BBICIIYIINBATh MHEHUE JIPYTUX,
paboTaTh B KOMaH/E.

HUroro: 102 9

TemaTu4eckoe IVIQAHUPOBAHUE 110 TCOMETPUHA 9 kJjacc.

2 yaca B HejJeJII0, Bcero 68 yacos
KonTpoabHbIX pador 5

Ne Tema K. P. | Koua- XapakTepucTHKA OCHOBHBIX BU/I0B
BO AeATEeJLHOCTH Y4eHHKA
4acoB (Ha OCHOBeE Y4eOHBIX el CTBHUIl)
1 | IloBTOpeHHe 2 ®opmyIMpoBaThH ONIPEACICHUS U

WITIOCTPUPOBATh MOHATHUS BEKTOPA,
JUIMHBI (MOAYJIs1) BEKTOPA,
KOJIJIMHEAPHBIX BEKTOPOB, PaBHBIX

I'i.9.BekTopsl. 8
BEKTOPOB.

Boruncasite JUTMHY U KOOPAUHATHI
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BEKTOpa.

HaxoauTh yroja MeXay BEKTOPaMU.
BeinoHATE OIIEpAaLU HaJ BEKTOPAMU.
BbInoHATE IIPOEKTHI 110 TEMaM
HCIIOJIb30BaHUsI BEKTOPHOI'O METOAa

IIpu pCUICHUU 3a/ia4 Ha BBIYUCIICHUA U
JOKa3aTcJIbCTBA.

I'.10.MeToa koopaAuHAT.

Kontponsnas padora Nel.

10

OO0BACHATL U HILTIOCTPHPOBATH
MOHATHE JEKAPTOBOU CUCTEMBI

KOOP/AWHAT.

BbIBOIUTH U HCHOJIB30BAaTh (DOPMYITHI
KOOPJIMHAT CEPEANHBI OTPE3KA,
PAcCTOSTHUS MEXIY ABYMS TOUKaMH
IIJIOCKOCTH, YPAaBHEHUS MPSIMOU U

OKPY>KHOCTH.

BbInoaHATE IIPOEKTHI 110 TEMaM
HCIIOJIb30BAaHUS KOOPAUHATHOTO METOa
IpH PEICHNUH 3a/1a4 Ha BBIYUCICHUS U
JI0Ka3aTeJIbCTBA

I'n.11.CooTHomIEHNE MEKIY
CTOPOHAMH M YIJIAMH
TpeyroJbHuka. CkajsipHoe
NpousBe/ieHNEe BEeKTOPOB.

Kontposnbhas padoTa No2.

11

dopMynupoeath U AokasbiBaTb TCOPEMY
COOTHOLICHUAX MEXAY CTOPOHAMH U
yrilaMHu TPEYyroJbHUKA.
$opMynuposaTtb OIIPCACICHUS U

unniocTpupoeate IIOHATHS CHHYCA,
KOCHHYCa, TAHT€HCA U KOTaHIeHCa
OCTpOTO yriia IPSAMOYrOJIHHOTO
TPEYroJbHUKA. Beisoants (DOPMYIIBI,
BhIpaXKarolue QyHKIUU yria
MPSIMOYTOJIBHOTO TPEYroJIbHU A uepe3
€ro CTOPOHBI. PopMynmpoBaTthb
OTpe/eNieHusl CHHYCa, KOCUHYCa, TaH-
reHca, kotanresca yrioB ot 0 go 180°.
BeigoauTs (DOPMYITBI, BRIpAXKAIOIIINE
¢ynkiuu yriaos ot 0 1o 180° uepes
(GYHKIIMH OCTPBIX YIJIOB.

D opMyJIMPOBATH U Pa3bsICHATD
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OCHOBHOE TPUTOHOMETPHUECKOE
TOkAecTBO. [0 3HaUEHUAM OJHOU TpU-
TOHOMETPHUYECKON (YHKITUH yTia
BBIYMCISITH 3HAYCHUS APYTHX
TPUTOHOMETPHUYECKUX (PYHKIIUH 3TOTO
yria. @opMyJaupoBaTh U J0Ka3bIBaTh

TEOPEMBI CHHYCOB U KOCUHYCOB.

HaxoauTh yroj MeXAy BEKTOpaMH,
CKaJIpHOE IIPOU3BEICHUE BEKTOPOB,
dbopmynupoBaTh 1 0O0CHOBBIBATh
YTBEP>KJICHHSI O CBOMCTBAX CKAJISIPHOTO
MPOU3BEAECHUS BEKTOPOB; UCIOJIB30BaTh
CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB

IIPU pElIeHNH 3a/au.

I'n.12.InuHa OKPYKHOCTH H
IJIOIA/lb Kpyra.

KonTtponbhas padoTa Ne3.

12

Pacno3naBarnb MHOT'OYT'OJIbHUKH,
¢opmyaupoBars OIpeaeICHUE U
NMPUBOAUTH ITPUMCEPBI

MHOT'OYT'OJIbHUKOB.

®opMyIHPOBaTH U 10KA3bIBATH
TEOPEMY O CYMME YIJIOB BBIITYKJIOTO

MHOT'OYI'OJIbHHUKA.

UccaenoBars CBONCTBA
MHOTOYTOJILHUKOB C IIOMOIIBIO

KOMIIBIOTCPHBIX IIPOI'PpaMM.

@opMyJIMPOBaTh U JOKA3BIBATD
TEOPEMBI O BIIMCAHHOM M ONKUCAHHOU

OKPY’XKHOCTAX MHOT'OYI'OJIbHUKA.

OO0OBbSICHATDH TOHITHUS JJINHBI
OKPY’KHOCTHU U IIJIOIIaZIN KpyTra,
BBIBOIUTH (I)OpMy.]'ILI JJI1 BBIYUCIICHUA
JAJIMHBI OKPY’KHOCTU U AJIMHBI OYT'H,

Jionrajy Kpyra v mjiouaan KpyroBoro
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CEeKTOopa.

Pemars 3a1a41 HA JOKA3aTEIbCTBO U
BhIUHCIIEHUS. MoaenupoBaTh yCIOBUE
3a7a4M C IIOMOIIIBIO YEPTEkKA WU
pHCYHKa, NpOBOAMTL JTOIIOJHUTEILHBIE
IIOCTPOEHUS B XOJI€ PEIICHUSL.
HNuTepnpernpoBaTh NOJTYYECHHbIN
PE3YyAbTAT U CONOCTABJATH €TO C

YCJIOBUEM 3aJ1avu.

HMccaenoBaTh CBONCTBA KOHPUTYpaLUi,
CBSI3aHHBIX C OKPYKHOCTBIO, C
IIOMOIIIBI0 KOMITBIOTEPHBIX MPOTPAMM.

Pemrars 3a1a4u Ha IOCTPOEHUE,
JIOKa3aTeIbCTBO M BBIYNCIICHUS.

I'n.13. IBuskenus.

KonTtpomnsnas pabota Ne4.

O0BbACHATH U HILTIOCTPUPOBATH
MOHATHS paBeHCTBA GUTYp, MOI00HS.
CTpouTh paBHBIE U CUMMETPUYHEIE
(GUTYpBI, BHINOJHATH TTAPAIIICITHHBINA

NIEPEHOC U TIOBOPOT.

HUccnenoBars CBOMCTBA ABMKEHUH C
MTOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.
BbINOJHATH POEKTHI TI0 TEMaM

reOMETPUUECKUX MpeoOpazoBaHuil Ha
IJIOCKOCTH.

T'n.14.HayaanHble cBeaeHUS U3
cTepeoMeTpPHH.

OO0BSICHATH, YTO TAKOE MHOTOTPAHHUK,
ero rpaHu, péopa, BEpIIUHBI,
JIMaroHajiv, Kakoi MHOTOTPaHHUK
Ha3bIBAE€TCS BBIMYKIIbIM, IPU3Ma,
BBICOTA MPU3MBI, TapalICIICIUIE],
nupaMuia, HUIUHAP, KOHYC, chepa,
map.

OO0BACHATD, UTO TaKOE 00BEM
MHOTOI'PaHHUKA, TJI0IA/b
MOBEPXHOCTHU MHOTOTpPaHHUKA.
HccaenoBarhb cBOMCTBA
MHOTOIPaHHUKOB.

Haxoautb 00n6M U miomags
MOBEPXHOCTHU MHOTOTPaHHUKA.
YMeThb CTpOUTH U pacno3HaBaTh
MHOTOTPaHHUKH.
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YMeTh J0TUYECKH MBICIUTD,
OTCTauBaTh CBOIO TOUKY 3PEHUS U
BBICJTYIIUBATh MHEHUE JIPYTHX,
paboTaTh B KOMaH/E.

00 akcnomax NJIAHUMETPHUH.

Bocnpou3Boauts GOPMYITUPOBKU
OTIpeJeNICHNH, aKCHOM, TEOPEM;
KOHCTPYHPOBATh HECJIOKHBIE
OTIPEJENICHNS] CAMOCTOSATEIBHO.
Bocnipon3sBoauts (GOPMYIUPOBKU U
JI0Ka3aTeIbCTBA U3yYCHHBIX TEOPEM,
NPOBOIUTH HECITIOKHBIE OKA3aTEIbCTBA
CaMOCTOSITENIBHO, CChUIATHCS B XOJIE
000CHOBaHMI Ha OIpE/IEICHHUS],
TEOPEMBI, aKCHOMBI.

IToBTOpenue. Pemienne 3agauy.

3HaTh MaTepuai, U3y4eHHbIN B Kypce

MaTeMaTHKH 3a 7-9 KIaccHl.

Baaners oOmmmMu npuemMamu perieHus
3a/ad.

YMeTh IPUMEHSTH MTOTy4eHHBIE 3HAHHS
Ha MPaKTHKE.

YMeThb JIOTUIECKH MBICIIUTH,
OTCTaMBaTh CBOIO TOUKY 3pEHHUS U
BBICITYIIINBATh MHEHHE IPYTHX,
paboTaTh B KOMaH/E.

HTroro:

68
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