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Vposens o6pazoBanus (Kiacc): ocHOBHOe obiiee oOpasoBanue 7 —9  knaccel

KoauuectBo yacos: 510

Vuurens [Ixkabpuii Exena HukomaeBHa

[TporpamMma pa3paboTaHa Ha OCHOBE OCHOBHOM 00pa30BaTEIbHOM IPOrPaMMBI
ocHOBHOrO 00mero oopasosanuss MOBY OOIII Ne 27 ct. Bo3HeceHCKoi (yTBEPKACHHOM
PELIEHUEM TIEJArOruIeckoro cosera, mporokoi Nel ot 31 asrycra 2015) B cooTBEeTCTBUM
C IPUMEPHOI OCHOBHOM 00pa30BaTEHbHOM IPOTPaMMON OCHOBHOT'O OOILErO
o6pazoBanus (mpotokost ot 8 anpens 2015 . Ne 1/5.




1. IInanupyemble pe3yJIbTaThl OCBOeHUs npeamera «MaremaTuka» 7-9 kiacc

OcBoenune yuebHOTO TpeaMera «MaTemaTuka» JOJDKHO OOecreyrBaTh JOCTH)KEHHE HA YPOBHE
OCHOBHOTO 00ImIero o0pa3oBaHUsl CIEAYIOIIUX JHYHOCTHBIX, METAlpeJAMETHBIX U IPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI:

JIM9HOCTHBIE  pe3yJabTaThl OCBOCHHUS TpOTpaMMbl  ydeOHOTO mpeamera «MaTeMaTHKay
XapaKTEPU3YIOTCS:

1. [IaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM HHTEpeca K MPONIJIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHMIKEHHSIM POCCHUMCKHX MATEMAaTUKOB M POCCHICKOW MAaTEMATHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax.

2. I'pa:kiaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEHW TpaKJaHWHA W peaju3alid ero IIpas.,
MPEACTABICHUEM O MAaTeMaTHYECKHUX OCHOBAaX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM,
MPOIIETYp TPaKIAHCKOTO 00ImecTBa (BEIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTHIO K OOCYKJICHUIO ATHYSCKUX
mpoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM TPUMEHEHHWEM JOCTIKEHUNW HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPATBHO-ITUYECKUX TIPUHITUTIOB B ACSITEIBHOCTUA YUEHOTO.

3. TpynoBoe BocniuTaHue:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PENICHHH MPAKTUYECKUX 3aJad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKCHUU BCEH KU3HHU
JUISL YCTICTITHOM TTpo(heCCHOHATBHON EeITSIPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHI; OCO3HAHHBIM
BBIOOPOM H MOCTPOCHUEM WHIANBUIYaTLHON TPACKTOPUU 00pa30BaHMs U KM3HEHHBIX TUTAHOB C YYETOM
JIUYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEN.

4. JcTeTHYEeCKOe BOCTIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M ACTETHYECKOMY BOCIPHUSATHIO MAaTEMATHYECKHUX OOBEKTOB,
3a/1a4, PeIIeHUH, pacCyXACHUH; YMEHHIO BHJIETh MaTEeMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. IleHHOCTH HAYYHOTI'O TMIO3HAHUS:

OpHEHTAIINEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIbI U 00IIeCTBA, TOHUMAaHUEM MaTEMaTHYECKON HAyKH Kak
chepbl YeTOBEYECKOM JACSITCIIBHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISl Pa3BUTHS ITUBUJIN3AIINN;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHKH W MAaTeMaTHYeCKOW KYyJIbTypOW KaK CpPEACTBOM TO3HAHUS MHPA;
OBJIQJICHUEM MPOCTEHIITMMHU HAaBBIKAMH UCCIIE0BATEIIBCKOM ACSITCIIBHOCTH.

6. dusnyeckoe BocnuTaHWe, (PopMUPOBaAHME KYJbTYPbl 310POBbSI M 3MOIMOHAJIBLHOIO
oJ1aromnoJryumsi:

TOTOBHOCTBIO TPHMEHSATh MaTEMaTUYECKHE 3HAHUS B HMHTEpPECax CBOETO 3JI0POBbs, BEICHUS
3I0pOBOro oOpa3a KW3HHM (3I0pOBOE IHTaHHUE, COAJIAHCHUPOBAHHBIM PEXKHUM 3aHATHH W OT/ABIXA,
peryisipHas (pU3MYecKas aKTUBHOCTH); COOPMHUPOBAHHOCThIO HaBBIKA pe(ICKCUH, PU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOTo e MpaBa APYroro uyeaoBeKa.

7. JKoJIoTHYECKOoe BOCTIMTAHHUE:

OpPHCHTAIlMCH Ha NPUMEHEHUE MAaTeMaTHYCCKUX B3HAHWH I pelieHus 3aaad B 00yacTu
COXPAaHHOCTH OKpY’KaroIIeh cpepl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEICTBHUI
JUIS OKpYIKaIolIeil cpepl; 0CO3HAHUEM TI00ATbHOTO XapaKTepa HKOJIOTHUECKUX MpoOeM U MyTed ux
penieHusl.

8. JlmyHocTHBIEe pe3yJbTaThbl, O0ecHeYMBAKIIME aJANTANMI0 O00y4YalIIerocs K
U3MEHSIOIMMCS YCJIOBHSIM CONUAIbHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCMCTBUSM B YCIOBUSX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHSI CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JACSITEIbHOCTh, B TOM YHCIIe YMEHUE YUUTHCSA Y IPYTUX JIOJIEH,
proOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETEHIIUU U3 OIbITa JPYTUX;

HEO0O0XOIUMOCTBIO B POPMUPOBAHUN HOBBIX 3HAHHUH, B TOM YHCie (OPMYJIUPOBATH HJICH, TTOHSITHS,
TUNOTE3bl 00 OOBEKTaX W SIBICHHUSX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh AC(DUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMITETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO Kak
BBI30B, TPEOYIONIUII KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PELICHUS U IeHCTBUA, (HOPMYITHPOBATDH
Y OLIEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbBIE pe3yJIbTaThl OCBOSHHSI MPOTrpaMMbl y4eOHOTO TIpeameTa «MareMaTukay
XapaKTEePU3YIOTCS OBJIAJICHIEM YHUBEPCATHHBIMU TTO3HABATEIILHBIMU JICHCTBUSMH, YHUBEPCATHHBIMH
KOMMYHHKATHBHBIMH JCHCTBUSMH W YHUBEPCATBHBIMU PETYSITHBHBIMH JICHCTBHUSIMHU.

1) YVuusepcanvhvie nosnasamenvhvie Oeticmaust 0becnevusarom Gopmuposarie 6a308bix
KOCHUMUBHBLX NPOYECCO8 00VUAIOWUXCS (0CB0EHUE MEMOO08 NOZHAHUS OKPYHCAIOULe20 MUPA,
npuMeHenUe 102UYeCKUX, UCCIe008AmeNbCKUX Onepayull, yMeHuti pabomams ¢ uH@opmayuel).

Ba3oBble loruyeckue aeiicTBus:

- BBISBJISATH M XapaKTePU30BaTh CYIICCTBEHHBIC IPU3HAKH MaTEMaTHUYECKUX 00BEKTOB, IOHATHH,
OTHOIICHHUIA MEXY MTOHATUSIMU; (POPMYTUPOBATH OTIPEICIICHUS IOHITHIA; yCTaHABINBATH
CYIIIECTBCHHBIN MTPU3HAK KIacCH(DHUKAIINHI, OCHOBAHUS JUISI 0000IIECHUS U CpaBHEHUS, KPUTCPUHU
MTPOBOIIMOTO aHAJIH3a,;

- BOCIIPHHHUMATH, (POPMYIUPOBATH U TPEOOPA30BBIBATH CY)KJICHUS: YTBEPAUTEIHHBIC U
OTpHUIATEIIbHBIC, SAMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

- BBISBJISTH MAaTEMATHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTHBOPEUns B (paKkTax,
JAHHBIX, HAOTFOJICHUSX W YTBEPXKJICHUSX; TIpeIaraTh KPUTCPUH JIJIS BBISIBJIICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYUI;

- JIeNaTh BBIBOJIBI C MCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX M HHTyKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

- pa30bupark JOKa3aTeIbCTBA MATEMATHYSCKUX YTBEPKICHHH (TIPSIMBIE ¥ OT IIPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIHFHO HECIIOKHBIC JJOKA3aTEILCTBA MATEMAaTHUECKUX (DAKTOB, BHICTPAUBATh
apryMEHTAIUIO, IIPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

- BBIOMpaTh croco0 pemieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMUS,
BBIOMpaTh HAOOJIEEe TOIXOIANTNN ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/ibCKMe AeiCTBUSA:

- UCTIOJIB30BaTh BOTIPOCKHI KaK MCCIICOBATEILCKU HHCTPYMEHT MO3HAHUS; (hOPMYIUPOBATh
BOIIPOCHI, (PUKCUPYIOILIHE TPOTHBOPEUNE, TPOOIEMY, CAMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE 1
JTaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHHE;

- IPOBOJMTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IJIAHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOIBIIIOE
HCCIIeI0BaHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBbEKTOB
MEXKy COOOM;

- CaMOCTOATEILHO (hOPMYIIMPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3yiIbTaTaM MPOBEAEHHOTO
HaOIIOICHUS, KCCIIE0BAHUS, OLIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

- IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEATOJI0KEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

- BBISBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTH HH(MOPMAIUH, TAHHBIX, HEOOXOIUMBIX JIJIS
pelIeHus 3a/1a4H;

- BBIOMpATh, aHATM3UPOBATh, CUCTEMATHU3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIIIO Pa3IUIHBIX
BUJIOB ¥ JOPM TMpeICTABICHUS;

- BBIOMpaTh (hopMy mpeacTaBiaeHUs HHGOPMAIIUU U WILUTIOCTPUPOBATH pelIacMble 3aaun
cXeMaMu, AUuarpaMMaMu, HHOU TrpaduKoi U MX KOMOMHALIUSAMU;

- OIIEHUBATh HAJIEKHOCTH HHPOPMAIUU TI0 KPUTEPUSAM, PEUI0OKEHHBIM YUUTETIEM HIIN
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

2) YHnusepcanvuvie kommyHukamuenvie oeticmaus 0becneyusarom cg)opmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YUAOUWUXCAL.

Oo0uenne:

- BOCIIPHHUMATD U (POPMYIUPOBATH CYXKICHHSI B COOTBETCTBHH C YCIOBHSIMH U HEISIMHU OOIIEHUS;
SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHCbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHHMSI TI0 X0y PElICHHsI 3a1a4i, KOMMEHTHPOBATh NOJNyYCHHBIN PE3yIbTaT;



- B X0JIe 00CYX/IeHUS 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOil TeMbl, TPOOIEMBI,
peraemMoi 3aa4n, BEICKa3bIBaTh UJICH, HAIIEJICHHBIE HA MMOMCK PEIIEHUS; COTIOCTABIISATH CBOHM CYXICHUS
C CY)KJCHUSIMU JIPYTHX YYaCTHHUKOB JIMAJIOTa, OOHAPY>KMBATh PA3IMUUE U CXOJCTBO MO3HULIUN; B
KOPpEKTHOH opme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

- IPEJICTABIIATh PE3YIbTATHI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBaHHUS, TIPOCKTA;
CaMOCTOSITEIIEHO BBIOMPATh (DOPMAT BBICTYIUICHUS C YIETOM 33124 MPE3ECHTAIIMHA U OCOOCHHOCTEH
ayJIUTOPHUU.

CoTpyaHn4ecTBO:

- MIOHUMATh U UCTIOJIH30BATh MPEHMYIIECTBA KOMAH/IHOW U MHUBHIyaTbHON pabOTHI PU
perneHnn y4eOHbIX MaTeMaTHYECKHX 33/1a4; IPHHUMATH 11€Jb COBMECTHOW JIEATEIBHOCTH, INIAHUPOBATh
OpraHu3aIIo0 COBMECTHOM pabOThI, pacpeesiTh BUIBI padOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
pe3yabTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKHX JIFOICH;

- y4acTBOBATh B TPYNIIOBBIX opMax paboTsl (00CykaeHUs,, 0OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JIP.); BBITIOJHATH CBOIO YacTh PabOTHI U KOOPAWHUPOBATH CBOM ACHCTBUS C APYTUMH
YJIeHaMH KOMaH/IbI; OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIINIT MPOIYKT IO KPUTEPHUSM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

3) Ynusepcanvnvle pecynisamusnuvlie oelicmeus obecneuusarom Gopmuposarue cCMulCl08blX

VCMAHOBOK U HCUZHEHHBLX HABLIKOG NTUUHOCTIU.
Camoopranu3anus:

- CaMOCTOSTEIBHO COCTABIIATH IUIaH, AITOPUTM PEIICHUs 3a/1aul (WM €r0o 4acThb), BBIOUpATh
CII0CO0 pEeNICHUs ¢ YIETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb:

- BJIAJICTh CIIOCO0aMU CaMOITPOBEPKH, CAMOKOHTPOJISI IPOIIeCcca U pe3ysibTaTa PerieHus
MaTeMaTUYeCKOH 3a1auHu;

- IPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEUICHUH 33/1a4H, BHOCUTh
KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX 00CTOSATENHCTB, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

- OLICHMBATh COOTBETCTBHUE PE3y/bTaTa ICATCIbHOCTH IMOCTABICHHOM IIEJIN U YCIIOBHUSM,
OOBSCHATH IPUYUHBI JOCTHKEHUS WU HEJTOCTKEHUS 11eTTH, HAXOAUTh OITHOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI MOAYJIA «AJI'EBPA»

OcBoenue yueOHOro mMoayns «Anredpa» Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHMs JOJKHO

o0ecreunBaTh JOCTIKEHHE CIEIYIOIIMX PEIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:
7 xJace

Yucna u ¢viuucnenun

- BbInonHATh, coueTas yCcTHble M NHMCbMEHHblE MNPUEMBI, apudMeTHueckue IeHCTBHUS ¢
palMOHaIbHBIMU YUCIIAMHU.

- HaxoauTh 3HaYeHMs YMCIIOBBIX BBIPOKEHUH; MPUMEHATh Pa3sHOOOpa3HbIE CHOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIEpKAIUX OOBIKHOBEHHBIE U IECATUYHbIE JPOOH.

- [lepexouTh OT OJTHOM (hOPMBI 3aMKCH YUCEN K Ipyroi (mpeodpa3oBbIBaTh IECATUYHYIO ApoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUUHYIO APOOB).

- CpaBHMBATh U yNOPSI0YMBATh pallMOHAIbHBIC YHCIIA.

- OKpyrasaTh yucia.

- BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMUCICHWH, OLEHKY 3HAUYE€HUH YHCIIOBBIX
BBIPAXKCHUM.

- BeINoNHATE EHCTBUS CO CTENEHSIMU C HATYpaJbHBIMH I10Ka3aTEIsIMU.

- [IpuMeHsATh NpU3HAKYU ETUMOCTH, pa30KEHUE Ha MHOKUTEIHN HaTypaJIbHbIX YHCEI.



- Pemarep mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ladyd, CBA3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, MPOLEHTAMHM; HWHTEPIPETUPOBATh pPE3YNIbTAaThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue ¢vipascenus

- Hcnonb3oBaTh anreOpandeckyro TEPMUHOJOTHIO M CHMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuania.

- HaxonuTh 3HaueHust OyKBEHHBIX BBIPAXKEHUN MPU 3a1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

- BrmonHsaTe npeoOpazoBaHus LEJIOr0 BBIPAKEHUS B MHOTOYJIEH IPUBEIEHUEM IOJI0OHBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

- BBINOJIHATE yMHOXEHHE OJHOUYIEHA HAa MHOTOWIEH U MHOTOWIEHAa Ha MHOTOYJIEH, IPUMEHATh
(dbopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

- OcylIecTBIATh Pa3iokKEeHHNEe MHOTOYWIEHOB Ha MHOXUTENIM C TIOMOIIbIO BHIHECEHUS 3a CKOOKHU
00LIero MHOXKHUTEIS, TPYIIIUPOBKY ClIaraeMbIX, IPUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS.

- IlpuMeHsaTh mpeoOpa3oBaHMsi MHOTOYJIEHOB JUIsl PELUEHHUS PA3IMYHBIX 33/7a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 pealbHON MPAKTUKHU.

- Hcnonbs3oBaTh CBOICTBa CTENEHEW € HaTypaJbHBIMU MOKa3aTeNsIMH JJIsl MpeoOpa3oBaHUs
BBIPAKEHUII.

Ypasnenun u nepasencmea

- Pemrats nuHeEHBIE YpaBHEHHUS C OJTHOM TEPEMEHHOM, MPUMEHSS TPABUJIA IIEPEX0/1a OT UCXOTHOTO
YPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABISETCS M YUCIO KOPHEM YPABHEHUS.

- [IpumensTh rpaduveckrie METO/IbI IPU PELICHUH JTUHEHHBIX YpaBHEHUN U UX CUCTEM.

- TlogOuparbs mpuMepbl Mmap YHUCel, SBISIOMIMXCS pPEUICHHEM JUHEWMHOTO YpPaBHEHMSI C JIBYMsI
IIEPEMEHHBIMHU.

- CTpouTh B KOOPJMHATHON IUIOCKOCTH Ipa(UK JIMHEHHOTO YpaBHEHHs C JBYMsI IIEPEMEHHBIMU;
M0JIb3YACh T'pa)KOM, IPUBOANUTH IPUMEPHI PELIEHUS YPAaBHEHUS.

- Pemate cucremsl AByX JIMHEHHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMH, B TOM YHUCIIe IPaQUUIECKH.

- CocTaBiATh M pemiaTh JUHEHMHOE YpaBHEHUE WIIM CUCTEMY JIMHEMHBIX YPAaBHEHUU MO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIN pE3yJIbTaT.

Koopounamut u cpagpuxu. @ynxkyuu

- N300paxarh Ha KOOpAMHATHON HPSIMOM TOYKH, COOTBETCTBYIOILIME 33aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, UHTEPBaJIbl; 3alIMChIBATh YMCIOBbIE IPOMEKYTKU Ha aIre0panueckoM s3bIKe.

- OT™MeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPJAMHATaM; CTPOUTH rpaduku
JTMHEWHBIX QyHKIWMA. CTpouTh rpaduk GyHKIHH y = |X|.

- OnuceiBaTh ¢ MOMOINBIO (PYHKIMIM M3BECTHbIE 3aBUCHUMOCTU MEX]y BEIMYHMHAMM: CKOPOCTb,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTEIBHOCTD, BpEMs, 00bEM PaOOTHI.

- Haxoaute 3HaueHue QpyHKIMU [0 3HAYCHUIO €€ apryMeHTa.

- Ilonumatps rpaduueckuil crnoco® mnpeacTaBieHUs W aHanM3a HH(POpMaLUM; HU3BJIEKATh U
UHTEPIPETUPOBaTh HHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX POLIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u eviyucnenusn

Hcnonb30BaTh HayallbHBIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YUCEI JIsl CPAaBHEHUS,
OKpPYTJICHUS ¥ BBIYUCIICHUH; N300pakaTh JeMCTBUTEIbHBIC YHCIIA TOYKAMU Ha KOOPAWHATHON TIPSIMOM.

- [IpumensaTh moHsATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOAMUTh KBaJIpaTHBIE KOPHH,
WCIOJIb3YS MPU HEOOXOAUMOCTH KaTbKYIATOP; BHIMOIHATH MPEOOPa30BaHUS BBIPAKEHHM, COJCPKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIONB3YsI CBOMCTBA KOPHEH.

- Hcnonw3oBaTh 3amucu OONBIINX U MaJbIX YUCEI C MOMOIIBIO IECATUYHBIX APOOEH U CTeNeHeH
yucna 10.

Anzebpauueckue gviparxcenus



- [IpuMeHSTh OHATHE CTETIEHH C IIeTBIM MMOKa3aTesIeM, BBIIOIHATH MPeoOpa3oBaHus BbIPAKECHUH,
COJIEpIKalIUX CTENEHU C LENIbIM IIOKa3aTeNIEM.

- BbINOJIHATE TOXAECTBEHHBIE MTPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUM HAa OCHOBE IpaBUII
JNEWCTBUI HAJl MHOTOYWICHAMHU U aJITeOpanvdecKUMHU JPOOSMHU.

- PackiiagpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

- [IpumensaTs npeoOpazoBaHMs BBIPAKEHUH U PEHICHUS PA3IMYHBIX 337a4 M3 MaTEeMaTHUKH,
CMEXHBIX IIPEJMETOB, U3 PEeaTbHON IPAKTUKHU.

Ypasenenus u nepasencmea

- Pemate nuHelHbIe, KBaJApaTHbIE YPAaBHEHUS U PallMOHAJIbHbIE YpaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI JBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

- IIpoBOoaWTH IpPOCTEHIIME HCCIENOBAHMS YPAaBHEHMM U CHCTEM YPABHEHUH, B TOM YHCIIE C
MpUMEHEHHEM TIpauyecKuX MpeAcTaBiIeHUN (yCTaHaBIMBaTb, MMEET JIM YpPaBHEHHME WIM CUCTEMa
YpaBHEHUH pEeIlIeHNUs], €CIIU UMEET, TO CKOJIbKO, U Tp.).

- IlepexoauTh OT cia0BECHOHN (OPMYIUPOBKH 3a7a4u K €€ anreOpanyeckoil MOJENN C MOMOIIBIO
COCTaBJICHUSI YpaBHEHUS WJIM CUCTEMbl YPAaBHEHUMN, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4ECHHBIA pe3ysbTar.

- IlpumeHsTH CBOMCTBA YHMCIIOBBIX HEPAaBEHCTB JJISi CPAaBHEHUS, OLEHKU; peulaTh JIMHEWHbIE
HEpaBEHCTBA C OJIHOM MEepeMEHHON M WX CHUCTEMBI; JaBaTh rpapUuecKyl0 WILTIOCTPALMI0 MHOXECTBa
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

- TlonumaTth ¥ UCHOJB30BaTh (YHKIMOHAIbHBIE TOHATHUSA U SI3bIK (TEPMHUHBI, CUMBOJINYECKUE
0003Ha4YeHUs1); OMNpeneisITh 3HayeHHe (YHKIMM 1O 3HAYEHHIO apryMEeHTa; OIpPENeNsTh CBOMCTBa
dbyaKMK 10 €€ TpaduKy.

- CTpouTh TpaduKN SIEMEHTapHBIX GYHKIMH BUIA Y = g, y=x5y=x3 y=Vx,

y = |x| ; onmcBIBaTE CBOMCTBA YHCIIOBOM (PYHKIUH 110 €€ rpauKy.
9 kJaacc

Yucna u evtuucnenun

- CpaBHHBATh U yIOPSA0YUBATH pallMOHATIbHBIE U UPPALIMOHAIBHBIE YHCIIA.

- Beimonnsate apudmMernyeckue ACUCTBUS C pallOHAJIbHBIMU YHCIIAaMH, COYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITIOJIHATH BHIYMCICHUS C UPPALUOHATIBHBIMH YUCIAMU.

- Haxomuth 3HaueHus cremeHel ¢ LeIbIMU MOKa3aTelsiMU M KOPHEW; BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKCHUH.

- Oxkpyrnarh NEeHCTBUTENbHBIE YMCIA, BBIMIOIHATh MPUKHUAKY pe3yabTaTa BBIUYMCICHUN, OIICHKY
YHCIIOBBIX BBIPAXKCHUA.

Ypasenenun u nepasencmea

- Pemate nuHeWHbIE ¥ KBaJgpaTHbIE YpaBHEHUS, YPABHEHHMsS, CBOISIIMECS K HHUM, MPOCTEHIINE
IpOOHO-PallMOHAIBHBIE YPABHEHHUS.

- Pemlate cucremsl AByX JMHEMHBIX YPaBHEHHH C JABYMS IIEPEMEHHBIMH M CHCTEMBI [JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHHE HE SIBJIETCS JINHEUHBIM.

- Pemate TekcToBbIE 3a/1a4N anredpanuyecKuM crocoOOM ¢ IOMOIIbIO COCTABICHUS YPaBHEHUS UITH
CHUCTEMBI JBYX YPABHEHMM C JBYMs IEPEMEHHBIMU.

- IIpoBoauTh mpocTelIMe HCCIENOBAHUS YPAaBHEHUN W CUCTEM YPAaBHEHMM, B TOM 4YHCIE C
IpUMEHEHHEeM TrpaduyecKux MpeaCcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YpaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IIp.).

- PemaTh MuHeliHbIC HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA; N300paXKaTh PEIIEHNE HEPABEHCTB Ha
YHCIIOBOM NMPSAMOM, 3aIIUCHIBATh PEIIEHUE C TIOMOIBIO CHMBOJIOB.

- Pemate cucrembl JTUHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO; N300pakaTh PelICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOIL, 3aMHUCHIBATh PELICHHUE
C TIOMOIIIbIO CUMBOJIOB.



- Mcrosip30BaTh HEPABEHCTBA [IPU PELIEHMH PA3IMYHbIX 3a71ad.

Dyukyuu

- PacmosnaBarh (YHKIMM M3Y4EHHBIX BHUIOB. IIOKa3biBaTh CXEMATHYECKH PACIIOJIOKEHHE Ha
KOOPIMHATHOM INIOCKOCTH rpaduKoB QyHKIIHH Buga: Y= g, y=x2,y=x% y=vx,y=|x| B3aBucumocru

OT 3HAa4YeHUH KOA(PPHUIMEHTOB; OMMCHIBATh CBOWCTBA (PYHKITHIA.

- Ctpoutb 1 M300pakaTh CXeMAaTUYECKH rpa(uKu KBAJAPATUIHBIX (DYHKIIHIA, ONIMCHIBATh CBOMCTBA
KBaJ[PaTUYHBIX QYHKIUH 1O UX rpadukam.

- Pacno3naBare KBajpaTHyHyl (QYHKIUIO 1O (opMyne, MPUBOIUTH MPUMEPHI KBAJAPATHYHBIX
GyHKIMH U3 peabHOM KU3HH, (PU3UKH, TE€OMETPUH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

- PacrioznaBaTh apu()METHUECKYIO M T€OMETPUUYECKYIO IPOTPECCHUH MTPH PA3HBIX CHIOCO0aX 3a/1aHMsL.

- BbInonHATE BBIUMCIEHHS C HCHOJIB30BaHHEM (GOPMYyT N-ro WieHa apupMeTHYecKOod U
F€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

- M300pakath 4jieHbl OCIEA0BATEIbHOCTH TOYKaMHU Ha KOOPANHATHON TJIOCKOCTH.

- Pemarp 3ajauu, CBsI3aHHBIE C YMCJIOBBIMHM IOCJEI0BATEIbHOCTSAMHU, B TOM YHCIIE 33/a4d U3
peasibHOM JKM3HHM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).

HNPEAMETHBIE PE3YJIBbTATBI MOAYJISA «I'EOMETPUS»

OcBoenne yueOHOTO MOAYNs «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIETro 0Opa3oBaHUsI TOJDKHO
obecreunBaTh TOCTHKEHHUE CIEAYIOMINX IPEIMETHBIX 00pa30BaTEeIbHbIX PE3YIbTAaTOB:

7 kaacce

- Pacnio3HaBath n3ydeHHbIe reoMeTpruecKkrue (UTyphbl, ONPENeNsITh UX B3aUMHOE PacIoJIOKEHHE,
n300paxaTh reoMeTpuyecKkue (PUrypbl; BHIIOIHITE YEPTEKU MO YCIOBUIO 3afauu. V3MepsATh JuHeHbIe
Y YIJI0BBIE BEJIMYMHBI. PemaTs 3ajau Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.

- lenath rpyOyIo0 OLIEHKY JTUHEHHBIX U YTJIOBBIX BETUYMH IPEIMETOB B peaibHOM KU3HU, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. PaznnuaTh pa3mepsl 3TUX 00BEKTOB MO MOPSIKY BETUYHHBDI.

- CTpouTh UEPTEXRH K TEOMETPUUECKUM 3a/1a4aM.

- Ilonwp30BaTbcsl NMpU3HAKaMU PAaBEHCTBA TPEYI'OJbHUKOB, WCIIOJIB30BAaTh MPU3HAKA M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

- [IpoBOIUTE TOrMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

- [lonb30BaTbcs NMpU3HAKAMH PABEHCTBA MPSMOYIOJBHBIX TPEYIOJIbBHUKOB, CBOMCTBOM MEIMAHBI,
MPOBEAEHHOM K TMIIOTEHY3€ MPSMOYIOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH F'€OMETPHUUECKHUX 3a/1a4.

- OnpenensTh NapauieTbHOCTh MPSMBIX ¢ TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CeKyIlasl.
Ornpenensats napajjieIbHOCTh MPSAMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOU MPSMOU A0
TOYEK APYTrOU MpsIMOM.

- Pemate 3amaun Ha KieTyaToii Oymare.

- [IpoBOANTH BBIUMCICHUS U HAXOIUTh YUCIOBBIE U OYKBEHHBIE 3HAUEHUS YTTIOB B TEOMETPUUECKUX
3a/layax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUEHUN IBYX MapaieIbHBIX MPSAMBIX CeKyIIel. Permars mpakTudeckue 3agadu
Ha HaXO0XJICHUE YTJIOB.

- BrnajgeTh MOHSTHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeneisaTh OUCCEKTPHCY yIiia U
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

- @opMynupoBaTh OMNpENEICHUsT OKPYKHOCTH U Kpyra, XOpAbl U JuUaMeTpa OKPYXKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. ¥YMETh PUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3aau.

- Brnageth noHATHEM OMUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb3oBaTbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA MTEPECEKAIOTCS B OJHOM TOUKE, U
0 TOM, YTO CE€pPEeIUHHbIE MEPIEHIUKYIISIPbI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.



- Buagerp mnoHsTHMEM  KacaTedbHOW K  OKPY)KHOCTH, IIOJIb30BAaThCi  TEOPEMOHW O
MIEPIEHIUKYJIIPHOCTH KacaTelbHOU U pajguyca, IPOBEAEHHOIO K TOUKE KacaHUs.

- Ilonp30BaThCs MPOCTENIIMMU [€OMETPUUECKUMH HEPABEHCTBAMH, IIOHUMATh UX MPAKTUYECKUI
CMBICIL

- IIpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JINHEHKHU.

8 kaacce

- Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIbHUKOB, MX AJIEMEHTBI, 10JIb30BaTHCS UX CBOWCTBAMU
IIPU pEeIIEHUH T€OMETPUUECKUX 3a/1ad.

- IlpuMeHATh CBOICTBA TOUKHM IEpECEUYEHUs MEIUaH TPEyroJibHHKa (LEHTpa Macc) B pELICHUU
3a1a4.

- Brnagerp noHATHEM cpeiHEl JIMHUM TPEYrojbHMKA W TpamelUH, NPUMEHSATh WX CBOICTBa IpH
penieHnn reomeTpudeckux 3anad. 1lonp3oBarecsa TeopeMont Paneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX IS PEeIICHUs] IPAKTUYECKUX 3a/1a4.

- [IpuMeHsATh NpU3HAKK TOA0OUS TPEYrOJbHUKOB B PEILIEHUH T'€OMETPUUECKHX 3ajiau.

- Ilonb3oBatbea Teopemoit [Iudaropa nns pemieHuss reOMETPUUYECKUX U MPAKTUYECKUX 3ajad.
Crpouth MaTeMaTHYeCKyl0 MOJENb B TNPAKTUYECKUX 3aJadyaX, CaMOCTOSITENIbHO [elaTh 4YepTExX U
HaXOJHUTh COOTBETCTBYIOIIHNE JIUHBI.

- Bnagerp mnoOHATHSMU CHHyca, KOCHMHYCa M TaHI'€HCa OCTPOro yIrjia MpsSMOYTOJIbHOIO
TpeyrojpHuKa. [101p30BaThCS ITUMU MOHITUSIMU JUI PEIICHUS TPAKTHUECKUX 3a/1a4.

- BbruucasaTs (pa3nu4HbBIME CHOCO0aMU) IJIONIA/b TPEYroJIbHUKA M TUIOMIAAH MHOTOYTOJIbHBIX
¢uryp (monp3yach, TrIe HEOOXOAUMO, KaubKynaTopoM). IIpuMeHATh moJlydeHHblE yMEHUS B
MPaKTUYECKUX 3a7a4ax.

- Briagets MOHATHAMU BIMCAHHOTO U LIEHTPAJIBHOIO YIila, HCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriaax MeXAy XOopAaMu (CEeKyIMMH) M yrile MEXIy KacaTelbHOHM M XOPIOW NpU pElIeHUH
Tr€OMETPUYECKUX 3aa4.

- Biagerp NOHATHMEM ONMCAHHOTO YETBIPEXYTOJbHHMKA, INPUMEHSATh CBOMCTBA OINMCAHHOIO
YETBIPEXYTOJIbHUKA TP PEIICHUHN 33a4.

- [IpumMeHATh NOTyYEeHHBbIE 3HaHWSI HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJEIH Ul 3a/1a4
peanbHOW JKM3HM M MPOBOJUTH COOTBETCTBYIOILME BBIYUCIEHHS C HPUMEHEHHEM HOJI00Ms H
TPUTOHOMETPHH (TIOJIB3YSCh, 1€ HEOOXOIUMO, KAJIBKYIIATOPOM).

9 kJaacc

- 3HaTh TPUTOHOMETpHUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOIIBIO Pa3IUYHbIC
AJIEMEHTHI MPSMOYTOJIBLHOTO TPEYTOJIbHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYTOJbHUKOBY). Haxoauts (¢
MOMOIIBIO KANBKYIATOPA) AJTUHBI U YTIIbI 17151 HETAOIMYHBIX 3HAYCHUIA.

- Ilonb3oBarbest hopMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOKIECTBOM IS
HAXO0XJICHUS COOTHOLLIEHUHN MEXTy TPUTOHOMETPUUECKUMHU BETUYMHAMU.

- Hcnonp3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB Ui HaxXOXICHHS Pa3UYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pelIeHue TPEyroJIbHUKOBY), MPUMEHSTh UX MPU PEUICHUH T€OMETPHUUECKUX 3aa4.

- Bnagets moHsTHsIME MTpeoOpa3oBaHus OI00Ms, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX (hUTYD.
[Tonb30BaThCst CBONCTBAMU MOJO0US TPOU3BOIBHBIX (DUTYP, YMETHh BBIUYUCISITH JUIMHBI U HAXOUTH YTIIbI
y mojaoOHbIX ¢uryp. [IpumeHsTh CBOMCTBa MOAOOMS B MPAKTUYECKUX 3aJadaxX. YMETh MPUBOIHUTH
MIpUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

- [lonp30BaThCsl TEOpEMAMHU O MPOU3BENECHUH OTPE3KOB XOP/, O IPOU3BEACHUHN OTPE3KOB CEKYIINX,
0 KBaJIpaTe KacaTeJbHOM.

- [lonp30BaThCS BEKTOpPAMHU, MOHUMATh UX T€OMETPUUIECKUI U (DPU3NYECKUI CMBICT, TPUMEHSTH UX
B PEIICHUU T€OMETPUUECKUX U PU3UUECKHX 3a1a4. [[pUMEHSITh CKaIIpHOE MPOU3BEACHUE BEKTOPOB IS
HAaxOJICHU JUTMH U YTJIOB.



- [lonp30BaTbCs METOIOM KOOPAMHAT HA IJIOCKOCTHU, IPUMEHATH €r0 B PELICHUHU F'€OMETPUYECKUX
U NIPAaKTHUYECKUX 3a]1a4.

- Bnagerep NOHATUAMM INPAaBUIBHOIO MHOTOYIOJIBHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPYXKHOCTH WM PAaJMaHHOW MEpbl YIJIa, YMETh BBIYUCILATH IUIOIIAAb Kpyra M ero 4acreil. Ilpumensars
IIOJIy4CHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

- Haxomute ocu (Wau LEHTPHI) CUMMETpHUHM (GUTYp, TPUMEHSTH [IBWKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

- IIpuMeHATh MOJIy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHN I 3a/1a4
peambHOW JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHEHHEM NOI00HS H
TPUTOHOMETPHUYECKUX (PYHKIUH (TIOJIB3YSICh, I'/Ie HEOOXOIMMO, KATBKYISTOPOM).

2. COIEP) KAHUE MOAVYJISA «AJITEBPA» (ITO TOJJAM OBYUYEHUS)
7 kiace
Yucna u eviuucienus
PaunuonanbHbIe YncIa

JpoOu 0OBIKHOBEHHBIE U ACCITHYHBIE, IEPEX0]] OT OJTHOM (popMBI 3amucu 1pooeii k apyroii. [lonsTue
palMOHAaIBHOTO YKCa, 3allUCh, CPABHEHHE, YIOPSAAOYMBAaHUE pallMOHAIBHBIX ynced. Apudmernyeckue
NeUCTBUS C pallMOHaIbHBIMU Ynciaamu. Pemenne 3a1a4 U3 peaabHO MPakTUKU Ha 4acTH, Ha TPOOH.

CreneHb c HaTypaJbHBIM IOKa3aTeJleM: OINpejAesieHHe, MpeoOpa3oBaHUE BBHIPAKEHUH Ha OCHOBE
oTnpeieNieH s, 3aIUCh OOJIBLINX YHCEI.

[IpoueHTsl, 3anuch MPOLEHTOB B BUJIE APOoOU U ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
MIPOLIEHTHI, PEeLIEHUE 3a7a4 U3 PeaTbHOU MPAKTHKH.

[IpuMeHeHne npu3HAKOB ACIMMOCTH, Pa3I0KEHNE HA MHOKUTENIN HATYPaJIbHbIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPOMOPLHUOHAIBHOCTH.

Anzebpauueckue evlparxceHus

IlepeMenHble, 4YHCIOBOE 3HAYCHHE BBIPAKEHHS C IIEpEeMEHHOM. JlOMyCTHMBbIE 3HAYCHUS
nepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEXAY BETUYMHAMH B BHJE (QOpMynbl. Beruucnenus mo
dhopmynam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO pAaBHbIC BBIPAKEHUS, IpaBHUIIa
npeoOpa3oBaHusl CyMM M MPOM3BEICHUI, MpaBWiia PACKPBITUS CKOOOK W MpPUBEIEHUS MOJO0OHBIX
ClIaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM.

OpHounenbl ¥ MHOrTOwieHbl. CreneHb MHOTOwieHa. ClO0KE€HHE, BBIYUTAHUE, YMHOYKECHHE
MHOTro4JIeHOB. DOpMysIbl COKPAIIEHHOTO YMHOKEHHUA: KBaApaT CyMMbI U KBajpar pasHoctu. @opmyiia
pa3HOCTU KBaJpaToB. Pa3noxeHne MHOTOUYIEHOB HA MHOKHUTEIH.

Ypasuenusn

YpaBHeHHe, KOPEHb YpaBHEHMUsI, IPaBHiIa TPeoOpa30BaHus ypaBHEHUS, PABHOCUIILHOCTh YPaBHEHUH.

JIuneliHoe ypaBHEHHME C OJHOW IMEPEMEHHOM, YMCIO KOpPHEH JMHEHHOrO0 ypaBHEHHMsS, PEILICHUE
JMHEWHbIX ypaBHeHUW. COCTaBI€HHE YpPaBHEHUM IO YCIOBUIO 3ajaud. PerieHue TeKCTOBBIX 3ajay C
MIOMOIIIBIO YPABHEHHUIA.

JluneiHoe ypaBHEHUE C IByMs IepeMEHHBIMH U ero rpaduk. Cucrema AByX JIMHEHHBIX ypaBHEHUN
C AByMs mHepeMeHHbIMH. PerieHue cucreM ypaBHeHHMH cnocoOoM mojacTaHOBKH. [Ipumeps! pemieHus
TEKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM YPABHEHUH.

Koopounamuwt u zpagpuxu. @ynkyuu

Koopaunara Touku Ha mnpsimoil. UucnoBble npoMmexyTku. PaccrosHue Mexay AByMs TOUYKaMHU
KOOPJMHATHOU IPSIMOM.

[IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca v opJHaTa TOYKK Ha KOOPIUHATHOU
iockocTtu. [Ipumepsl rpadukoB, 3aaHHbIX (hopMynaMu. UTeHue rpadiKoB peaTbHBIX 3aBUCUMOCTEH.

[Tonstue ¢ynkuuu. I'padux ynkmuu. CpoiictBa ¢ynkuuit. Jluneitnas QyHkuus, e€ rpaduk.
Ipapux dyuxuun y = |x|. [papudeckoe perieHne JIUHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUHU.



8 kiace

Yucna u eviuucnenun

KBanpatHsiii kopeHp u3 yncia. [lonstie o0 uppannoHaibHOM yucie. [lecaTnynbie mpuOInKeHUs
uppanroHaNbHBIX uucen. CBoiicTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEH M HMX MNpPHUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BHIYUCICHUSAM. J[efiCTBUTEIbHBIC YHCIA.

Crenens ¢ 1eqbIM [TOKa3aTeaeM U €€ cBoiicTBa. CTaHgapTHas 3alluCh YHCIIA.

Anzebpauueckue sviparxcenus

KBagparHblil TpEXWIEH; pa3yIOKEHNUE KBaJIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckast apoOb. OCHOBHOE CBOWCTBO anreOpamueckoit apobu. CrokeHue, BBIYUTAHHE,
YMHOKEHUE, JISJICHHE alreOpandeckux apooeii. PanimoHalbHBIC BRIPAKEHUS U X TIPe0Opa3oBaHuE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHue, dopmyna KOpHEH KBajapaTHoro ypaBHeHHs. Teopema Buera. Pemienue
YpaBHEHHIA, CBOSIIMXCS K TMHEWHBIM M KBapaTHBIM. [IpocTelinmme n1poOHO -pallnoHaIbHbIE YPABHEHUSI.

I'paduueckas maTEpIIpEeTalivs YpaBHEHU C IBYMS MIEPEMEHHBIMHA U CUCTEM JIMHEWHBIX YpPaBHCHUH
C IByMs iepeMeHHbIMU. [Ipumepsbl perienns cucteM HeTMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a7a4 anreOpandecKuM CriocoOoM.

UucnoBsle HepaBEeHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeliHbIe HepaBeHCTBa ¢ OJHOU nepeMeHHOW. CrucTeMbl JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Dyuxyuu

[Tonsarue ¢ynkmuu. OOGnacTh onpeneaeHuss ¥ MHOXKECTBO 3HaueHH (yHKIMUA. CriocoObl 3aaHus
GyHKIMH.

I'paduk dynxuuu. Utenue cBoiictB QyHkuuu no e€ rpaduky. [Ipumepsl rpaduxo QyHKIUH,
OTPAKAIOIINX PEATBHBIE TPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, X TpaUKH.

®yrxmn y = X%, Y = X5, ¥ =|x|, y = Vx. I'padudeckoe penreHue ypaBHEHHH 1 CHCTEM YPaBHEHHUIA.

9 kyacc

Yucna u eviuucienusn
JlelicTBUTEILHBIE YK CIA

PanvionaneHbIe YKClIa, UppaMOHATBHBIE YHCIIa, KOHEUYHbIE U OCCKOHEYHBIC IECATUYHBIC APOOH.
MHOXECTBO JCUCTBUTEIBHBIX YHCEI; JCHCTBUTEIbHBIC YMCIa KaKk OCCKOHEUHBIE JECATUYHBIC TPOOH.
B3anmMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YHMCEI U KOOPJIMHATHOMU
MPSAMOI.

CpaBHEHHE ICHCTBUTEIBHBIX YUCEI, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.
HN3mepenus, npub/In:KeHus1, OLeHKH

Pa3mMepnr 00bEKTOB OKPY)KAIOIIETO MUPA, JJIUTEILHOCTh IIPOIIECCOB B OKPYXKAIOIIEM MUDE.

[Tpubmmk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTH npubmmkenus. Oxpyriaenue uucen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCIICHUH.

Ypasnenus u nepasencmea
YpaBHeHNs C OIHOM NepeMeHHOMH

JIuneitHoe ypaBHeHue. Pernienue ypaBHEeHHM, CBOSIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASIIMXCS K KBajpaTHbIM. buKkBajgpaTHoe
ypaBHeHue. IIpuMepnl pellleHHs ypaBHEHHMM TPETbE M 4YETBEPTOM CTENEHEW pa3IoKEeHUEM Ha
MHOKHUTEH.

Pemenne npoOHO-paliMOHANIEHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 33724 anreOpandeckumM METOJOM.

CucremMbl ypaBHeHHM

YpaBHeHHE ¢ IByMS NIEPEMEHHBIMH U ero rpaduk. PemeHne cuctem ABYX JHMHEHHBIX YpaBHEHHM C
JBYMsI IIEPEMEHHbIMU. Pelienue cucreM IByX YpaBHEHHU, OJHO M3 KOTOPBIX JUMHEWHOE, a JAPYyroe —
BTOpOH cTeneHu. ['paduueckas HHTEpIpETAIN CHCTEMbI YPaBHEHUN C ABYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33124 aNreOpanvdeckKiuM CrocoooMm.

HepaBencrBa
HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Peurenne nuHENHBIX HEPABEHCTB ¢ OJHOW IIEPEMEHHOM. Pellienre cucTeM JTMHEMHBIX HEPAaBEHCTB C
onHOW mepemeHHoi. KBanpaTHble HepaBeHcTBa. ['paduueckast MHTEpIIpETallusl HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Dynukuyuu

KBangparnunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapaboia, KoopIuHATHI BEpIIMHBI 1apa0d0Ibl, OCh
cummerpun napabosnsl. 'papuku Gymkumii: y = kX, y = kx + b, y= E, y=x%y=Vx,y=|x| mux
CBONCTBA.
Yucnoevie nocnedosamenvHocmu
Onpenesnenue u cocodbl 3a1aHNS YUCJIOBBIX N0CI€10BaTEIbLHOCTEM

[ToHsTHE YMCIIOBOW MOCIIEAOBATEIHPHOCTH. 3a/IaHUE ITOCIICIOBATEIILHOCTH PEKYPPEHTHOM hopmyIoi
1 GOopMyIIOi n-Tro YiIeHa.
ApudmMernyeckas 1 reomeTpuYecKas MPoOrpeccum

Apudmernueckas u reomerpuyeckass nporpeccuud. ®opMmynbl n-To 4jieHa apuPMETHUECKON U
r€OMETPUYECKON POrpeECCHid, CYMMBI MIEPBBIX N WICHOB.

N300pakeHue 4wieHOB apu(pMETHUECKON U T€OMETPHUUECKON MPOrpeccuii TOUKaMu Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHEIHBIN U 3KCTIOHEHIIUANIbHBIN pocT. ClI0KHBIE TPOLIEHTHI.

2.2. MEPEYEHD JIABOPATOPHBIX U TIPAKTHYECKHX PABOT, SKCKYPCH.

Kontponbabix padoT — 29 (10 padot B 7 kiacce, 10 padot B 8 kiacce, 9 pabot B 9 kiacce).
JlaGopaTopHbIe, TpaKTUIECKHE PabOThI, a TaK K€ SKCKYPCUU OTCYTCTBYIOT.

2.3. HATIPABJIEHUSI TPOEKTHOM JESTEJBHOCTHU OB YYAIOIIIUXCH.

Omaum w3 nyred dopmupoBanus YY]| B OCHOBHOUM IIKOJE SIBJISICTCS BKJIIOYCHUE OOY4aIOIIUXCS B
y4eOHO-UCCIEeI0BATENbCKYI0 U MIPOEKTHYIO AEATEIbHOCTh, KOTOPas MOKET OCYLIECTBIIATHCS B PAMKax
peanu3aluu MPOrpaMMbl  yueOHO-HCCIEAOBATEIbCKOM M TPOEKTHOW JesTeabHoCTH. [Iporpamma
OPHEHTHPOBaHA HA MCIOJb30BAHUE B PAMKAX YPOYHOM M BHEYPOUHOH ICATEIBHOCTH IS BCEX BUIOB
00pa30oBaTeNIbHBIX OpraHU3alui Py MOJTyYeHUH OCHOBHOTO 0011ero 00pa3oBaHusl.
Crnenuduka NpoeKTHON AEATEIbHOCTH 00Y4aIOLIUXCS B 3HAUUTENIBHOM CTENIEHN CBsI3aHa ¢ OpUEeHTalen
Ha IO0JIy4€HHUE MPOEKTHOTO Pe3yJbTaTa, 00ECIeUNBAIOIIEro pellleHNe NPUKIAAHOMN 3a1a4l U UMEIOLIEro
KOHKpeTHO€ BbIpaxkeHHe. IIpoekTHas nesTenbHOCTh 00Yy4aroLIerocsi paccMaTpUBaeTCs ¢ HECKOJBKUX
CTOPOH: MPOAYKT KaK MaTepUaJIn30BaHHbII Pe3yiIbTaT, MPOLEcC Kak paboTa MO BBINOJIHEHHUIO IPOEKTA,
3alIUTa NPOEKTa KaK WIUTIOCTPALMs 00pa30BaTeIbHOIO JOCTHXKEHUS 00ydaroIerocs 1 OpUeHTUPOBaHA
Ha (OPMHUPOBAHUE U PA3BUTHE METAIIPEIMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB O0yUYarOIUXCA.
Tembl IpOEKTOB, NpeIaracMbIX B 7 Ki1acce:
1. Crapunnsle cuctemsl 3anucu uucen. [Ipoou B BaBuione, Erunte, Pume, OTKpbITHE AECATUYHBIX
npoOei.
2. CrapuHHble cucteMsl Mep. JlecsaTHuHbIe IpOOH U METpUUYECKasi CUCTEMA Mep.
3. Beimaromiuecs MaTeMaTUKK U UX BKJIAJ B pa3BuTHe HaykH. (JI. Maraunkwuii, JI. Ditnep.)
Tembl IpOEKTOB, MpeuIaracMbIX B 8 Kiacce:
1. [kouna ITudaropa.
2. 3aposxaeHue anreOpbl B HeApax apuMeTHKH. An-Xope3Mu.
3. Poxnenue 6ykBenHoi cumBoimki. [1. depma, @. Buer, P. [lekapr.
Tembl IpoEKTOB, NpeaIaraéMbIx B 9 Kiacce:
1. 3apmaua Jleonapao Iluzanckoro (Pubonayum) o Kposnukax, uyucia PubonHauuyu. 3amavya o
IaXMaTHOM JTOCKeE.
2. HcTtoku Teopuu BEpOSITHOCTEH: CTpaxoBoe Jieno, azapTHbie Urphl. I1. @epma u b. INackans. 4,
bepnymmu. A.H. Konmoropos.



3. Ponp poccuiickux yueHslx B pa3Butuu Marematuku: JI. Oitmep. H.U. JloGaueBckui,
[1.JI.YeOwmmeB, C. KoBanesckas, A.H. Koamoropos.

4. Maremaruka B pazsutuu Poccun: Iletp I, mikona MaTeMaTHueCKuX ¥ HaBUTallKUX HAayK, pa3BUTHE
poccuiickoro orta, A.H. Kpsuios. Kocmuueckas mporpamma u M.B. Kennpi.

2.4. UCIIOJIb30BAHUE PE3EPBHOI'O YYEBHOT'O BPEMEHM.

B nporpamme, Ha OCHOBE KOTOPO#i COCTaBJIeHa IaHHAsE paboyasi mporpamMmma, pesepsa yaeOHOTro

BPEMEHH HE MPETyCMOTPEHO

2.5 COAEP’)KAHUE MOAYJIA «TEOMETPUS» (ITO TOAAM OBYUYEHMUS)
7 kaacce
Hauansnele nonarus reomerpun. Touka, npsimasi, OTpE30K, Jyd. Yros. Buasl yrios. BeprukanbHbie n
cMexHble  yribl.  buccekrpuca  yrma.  Jlomanas, MHoroyrojpHUK. [lapamnenbHocTh UM
MEPIEeHIUKYISPHOCTD MPSMBIX.
Cummerpuunble ¢urypsl. OCHOBHbIE CBOIcTBa oOceBoM cumMmerpuu. Ilpumepsl cuMmeTpuu B
OKPYXKAIOIEM MHDE.
OCHOBHBIE IOCTPOEHUS C IIOMOIIBIO LIUPKYJIS U JINHEHKH.
Tpeyronbauk. Bricota, Meauana, OuccekTpuca, ux cBoicTBa. PaBHOOEIpEHHBIN W PaBHOCTOPOHHUI
TpEeYroJbHUKHA. HepaBeHCTBO TpeyroybHUKA.
CBolicTBa M MPU3HAKU paBHOOEIPEHHOTO TPEyrojpHUKa. [IpH3HaKky paBeHCTBA TPEYTOJIbHUKOB.
CBolicTBa M TpPU3HAKK MApAJUIEIbHBIX MpsAMbIX. CymMMa yrjaoB TpEyrojbHUKA. BHEIIHUE YIibl
TPEYrOJIbHUKA.
[IpsmoyronsHbIN TpeyroabHUK. CBOMCTBO MEIHMAHBI MPAMOYTOJBHOTO TPEYTrOJbHUKA, TPOBEIAEHHON K
runorenyse. llpusHaku paBeHCTBa IMPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. IIpAMOYroabHBIN TPEYroJbHUK C
yriiom B 30.
HepaBeHcTBa B reoMeTpuy: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIWHE JIOMAHOM, Teopema O
OosbleM yriie u OoJiblIeH CTOPOHE TpeyroJibHuKa. [leprnenauKysp U HaKIOHHasl.
I'eomerpuueckoe MecTo ToueK. buccekTpuca yrina M CepeIUHHBIA INEPHNEHAUKYIAP K OTPE3KYy Kak
Tr€OMETPUYECKHUE MECTa TOYEK.
OKpyXHOCTb U KpYT', XOpJia U JUaMeTp, UX CBOWCTBA. B3anMHOE pacnosio;KeHUE OKPYKHOCTH U IIPSIMOM.
KacarenbHast n cexymas K OKpyXKHOCTU. OKpY:KHOCTb, BIIMCaHHas B yroJj. BrnmcanHas u omnucanHas
OKPY’KHOCTH TPEYrOJIbHUKA.
8 ki1ace
YerbipéxyroapHuki. [lapamienorpaMm, ero npu3Haky 1 cBOMCTBA. HacTHBIE Cilydau IapauieorpaMMoOB
(MpsAIMOYTOJILHUK, pOoMO, KBajapar), UX NMpHU3HAKK U cBoWcTBa. Tpameuus, paBHOOOKas Tpamemnus, eé
CBOMCTBa U npusHaku. lIpsamoyronbHas Tpanenus.
Meton ynsoenus menuansl. LleHTpanbHas cuMMeTpus.
Teopema daneca m Teopema O NPONOPLUMOHANBHBIX OTpe3kax. CpenHue JIMHUM TPEYrOJbHUKA U
Tpaneuuu. LleHTp Macc TpeyrojgpHuKa.
[Toobue TpeyroabHUKOB, K03pduuueHT nogodus. [lpusnaku nmomodust TpeyroabHUKoB. [IpuMenenue
10/100Us MPH peIIeHNH MPAKTUYECKUX 3a/1aU.
CpoiictBa tuomaaeil reomerpuyeckux  Quryp. Dopmynsl  UIs  IUIOINAAM  TPEYroJbHHKA,
napasuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUIOIIA e MOJ0OHBIX PuUryp.
Brruucnenue niomiaieit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.
Teopema [Iudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpaKTUYECKUX 3a/1a4.



CuHyc, KOCHMHYC, TaHIE€HC OCTpPOrO  yIJla  IpPSMOYrOJIbBHOTO  TpeyrojibHuka.  OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60.

BrnucanHble M LEHTPAJIBHBIE YIUIBI, YrOJ MEXKIY KacaTeJIbHOM M XOpIAOH. YTUIBI MEXIy XOpAamMu M
CeKylUlMMHU. DBrmucaHHble W ONMCaHHBIE YETHIPEXYTOJBHUKH. B3anMHOE pacnosnoxkeHue IBYX
okpyxHoctelt. Kacanne okpyxHocteid. OOIIue KacaTeabHbIC K IBYM OKPYXHOCTSIM.

9 ki1acc

Cunyc, kocunyc, Taurerc yrioB oT 0 7o 180. OcHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DOpMYyIIbI
MIPUBEACHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M Te€OpeMa CHHYCOB. PenieHue NmpakTHYecKHuX 3a4ad C
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme mompoowms. [1o100re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpousBeneHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, mnmmuHa (MOIynb) BEKTOpa, COHAINpPABJICHHbBIE BEKTOPHI, MPOTHBOIIOJIOKHO HANpaBICHHbIE
BEKTOPHBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMd Haja BeKTopamMu. PaznoxkeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHO€ NpOU3BEAECHUE
BEKTOPOB, MPUMEHEHUE I HaX0XKI€HUS UIUH U YTIIOB.

JlekapToBbl KOOpJIMHATHl Ha IJIOCKOCTU. YpaBHEHHUS MPSAMOM U OKPYKHOCTH B KOOpPJIMHATaX,
repeceyeHre OKpyKHOCTe! U IpsIMbIX. MeTo 1 KoOpIMHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{7IMHA OKpY>KHOCTH. ['pasycHas U paguaHHas Mepa yriia, BBIYUCIEHUE
JUIMH YT OKpyxHOcTe. [1momane kpyra, cekropa, CEerMeHTa.

JIBUKeHHUs] TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (QUryp (SJIeMEHTapHble MpPEeICTaBIICHUS).
[TapannensHbiii neperoc. [IoBopoT.

2.6. MIEPEYEHB JIABOPATOPHBIX U IPAKTUUYECKHX PABOT, SKCKYPCHM.

KonTtponbabIx padoTt — 15 (4 paboTsl B 7 ki1acce, 6 paboT B 8 kitacce, 5 padbot B 9 kiacce). JlabopaTopHsie,
MPAKTUYECKHE PAOOTHI, & TAKIKE SKCKYPCUU OTCYTCTBYIOT.

2.7. HAIIPABJIEHU A ITPOEKTHOM JEATEJIbHOCTH OBYYAIOIUXCH.

Opnum u3 myreit popmupoBanus YVYJ[ B OCHOBHOW WIKOJNE SIBISETCS BKJIIOYEHHUE OOYyYarOmIMXCs B
y4eOHO-UCCIEeIOBATENbCKYIO U MPOCKTHYIO JIESATENBHOCTh, KOTOPask MOYKET OCYILECTBISATHCS B paMKax
peaiv3aliii  IpOTpaMMbl  y4eOHO-UCCIIEOBATENILCKOM U MPOEKTHOW aAesrenbHOcTH. [Iporpamma
OpPUEHTHPOBAaHA Ha MCIOJIb30BAHUE B PaMKaX YpPOUHON M BHEYPOUHOMW NEATEIBbHOCTH JUIsl BCEX BHUJIOB
00pa3oBaTeNIbHBIX OPraHU3aIH [IPH MOTYYEHUH OCHOBHOTO 00IIero 00pa3oBaHusl.
Criennuka npoeKTHON AeSITENFHOCTA 00YyUYaIOLUXCs B 3HAUUTEIBHOM CTENEHH CBsI3aHa C OpHEHTaLuei
Ha MOJIyuYe€HUE IPOEKTHOTO pe3yibTaTa, 00eCcIeurnBaOIIEro pelIeHne MPUKIATHOM 3aa4u U UMEIOIIETO
KOHKpeTHOe BbIpakeHue. [IpoekTHas nesaTenbHOCTh 00Ydarolerocs paccMaTpUBAETCS C HECKOJIBKUX
CTOPOH: MPOAYKT KaK MaTepUaTN30BaHHBINA Pe3ylbTaT, MpoIlecc Kak paboTa Mo BHITIOJHEHUIO MPOEKTA,
3alUTa MPOEeKTa KaK MILTIOCTpalus 00pa3oBaTeIbHOTO JOCTHKEHHS 00YyJaromerocss 1 OpueHTUpOBaHA
Ha (OPMHUPOBAHKE U PA3BUTHE METANIPEIMETHBIX U TUYHOCTHBIX PE3YITATOB 00yJIArOIINXCSI.
TeMblI MPOEKTOB, MpeIaraeMbIX B 7 KJlacce:

4. CrapunHble cucTeMbl 3anuch uucen. lpoou B Basunone, Erunrte, Pume, OTKpbITHE TECATUYHBIX

Ipooeii.

5. CrapuHHBIe cucTeMbI Mep. JlecaTHUHbIE TPOOH 1 METpUUYECKasi CUCTEMa Mep.

6. Beimaromuecs MaTeMaTUKH U UX BKJIAJ B pa3BuTHe HaykH. (JI. Marauukwuii, JI. Ditnep.)
TeMbl NPOEKTOB, MpeAsiaraeMbIX B 8 Kilacce:



4. Illxona ITucgaropa.

5. 3aposxaenue anreOpbl B HeApax apuMeTHKH. Al-X0pe3Mu.

6. Poxnenne OykBeHHoi cumBosmkn. [1.depma, @. Buer, P. [lekapr.

Tembl IpoeKTOB, NpeaIaraéMbIX B 9 Kiacce:

5. 3Bamaua Jleonapno Ilmzanckoro (®dubonauuwm) o kponwmkax, uyucia Dubonayum. 3amaua o
HIaXMaTHOM JTOCKeE.

6. HcToku Teopuu BEpOSITHOCTEH: CTpaxoBoe Jeno, azapTHbie UTphl. [1. @epma u b. INackans. 4,
bepnymm. A.H. Koamoropos.

7. Pomp poccuiickux YydeHbIX B paszButuu Matemaruku: JI. Oiinep. H.M. JlobaueBckui,
I1.JI.Ye6wmmes, C. KoBanesckas, A.H. Koimvoropos.

8. Maremaruka B pazsutuu Poccun: Iletp I, mkosa MaTeMaTn4ecKux U HaBUTALKUX HAYK, Pa3BUTHE
poccutickoro ¢uota, A.H. Kpsinos. Kocmudeckas nmporpamma u M.B. Kenpim.

2.8. AICITIOJIb30BAHHUE PE3EPBHOI'O YYEBHOI'O BPEMEHMN.

B nporpamme, Ha OCHOBE KOTOPOY COCTaBJIeHa JaHHas paboyas mporpaMma, pe3epBa yueOHOTO BpEeMEHH
HE MPEYCMOTPEHO



2. TemaTuyeckoe NJIaHUPOBAHUE

Moayas «Aaredpa» 7 kiaace

peanbHOro AEHCTBUS U €ro IPOayKTa.

YMeIoT cymarth U CIbIIATh IPYT APYTa.

Bb1nBurarot 1 000CHOBBIBAIOT THITOTE3BI, IPEIATAIOT CIIOCOOBI UX MPOBEPKH.
[IpenBocxuiiaoT BpeMEHHBIE XapaKTEPUCTUKU JOCTHKEHUS pe3yibTaTa (Koraa Oyner pe3ynbrat?).
[IposiBIsAIOT yBaXKUTEIBHOE OTHOLICHUE K ITAPTHEPAM, BHUMAaHUE K

JMYHOCTH APYTOro, aeKBaTHOE MEXINIHOCTHOE BOCTIPHSTHE.

OcCo3HaHHO ¥ TMPOU3BOJIEHO CTPOSIT pEUEBbIE BHICKA3bIBAHUS B YCTHOH M MHCBMEHHOM (opMme.
OmnpenensioT N0ocae10BaTeNbHOCTh TPOMEKYTOUHBIX LEIEH C y4eTOM KOHEUYHOrO pe3yJibTara.
Omnpenenstor ey U GYHKIMH yYaCTHUKOB, CIIOCOOBI B3aUMOJCHCTBHSL.

Bri0upatot, conocTaBiisiioT 1 000CHOBBIBAIOT CIIOCOOBI PELIEHUS 3aAa4H.

Onpenenstor nociae10BaTeENbHOCTh IPOMEXYTOUHBIX LENEH C yUeTOM KOHEUHOro pe3ybTaTa.
[ToHuMaroT BO3SMOKHOCTh Pa3IMYHBIX TOUEK 3PEHUS, HE COBIAJAIONINX C COOCTBEHHOM.
Oco3HaHHO ¥ IPOU3BOJILHO CTPOSIT peueBble BHICKA3bIBAHUS B YCTHOM M MMCbMEHHOM hopMme.

Conepxanue
KOJI- OcHoBHbBIE BHBI J1eSITeJILHOCTH 00y4aiomerocsi (Ha ypoBHe YHHBEPCAJbHbBIX YU4eOHBIX
BO nelcTBHIA) >§
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BripaxkeHus, ToxkaecTBa, 22 Boiaessttor 1 GOpMyJIHPYIOT [TO3HABATEIBHYIO 1[ENTb. 1,2,3,4,5,6,
YPABHEHHUSI CrassaT y4eOHYyIO 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO0, UTO YK€ M3BECTHO M YCBOEHO, M TOr0, uTo emie | 7, 8
Ipeobpazosanue 10 | HCHU3BCCTHO. 5 5 5
sbipadicenuil OnuceIBalOT coaepKaHNe COBEPIIAEMBIX IEHCTBHI C LENbI0 OPHEHTUPOBKH MPEIMETHO-TIPAKTUIECKOM
= WJIA UHOHN NeATeIbHOCTH.
Ypasnenus ¢ oonoii 7
o Y craHaBiIuBaroT MIPUYNHHO-CIICACTBEHHBIC CBA3U.
’é epemennou 5 CnuvaroT crnocod U pe3ysabTaT CBOMX JICHCTBHI C 3aJlaHHBIM 3TaIOHOM, OOHAPYKHBAIOT OTKJIOHECHHS U
mamucmuieckue OTJIMYHS OT 3TAJIOHA.
xXapakmepucmuxu VYMEIOT ¢ TOMOIIBIO BOIIPOCOB JT00BIBATE HEMOCTAIOIIYIO HH()OPMAIIHIO.
CTpOSAT JIOTUYECKUE [IETH PACCYKICHUH.
COoCTaBIAIOT IJIaH ¥ IMOCIIE0BATEIEHOCTE JICHCTBHIA.
VYuaTcs ynpaBisATh MOBEJCHHEM IapTHepa - yOeXKIaTh €ro, KOHTPOJIHUPOBATh, KOPPEKTUPOBATH H
< OIIEHUBATh €ro JeHCTBUS.
= CaMOCTOSTENIbHO CO3/AI0T AJNTOPUTMbI  JICSITEIBHOCTH TIPH  PEIICHHH MPOOJIEM TBOPYECKOrO H
o TIOMCKOBOT'O XapakTepa.
é BHOCAT KOPPEKTHBBI M JIONMOJHEHHS B CIOCO0 CBOMX NCHCTBHII B Clydae PacXOKICHHs I3TaJOHA,




Cnnyarot cnocod W pe3yabTaT CBOMX ACHCTBHI C 3aJlaHHBIM 3TaJOHOM, OOHAPYKUBAIOT OTKJIOHEHUS U
OTJINYHSA OT 3TAJOHA.

VYyarcs ynpaBiiATh TOBENEHHEM NapTHepa - yOeKJaTh €ro, KOHTPOIHWPOBaTb, KOPPEKTUPOBATH WU
OLICHUBATD €T0 JACHCTBHUS.

CaMOCTOSITETBHO CO3/IAI0T ANTOPUTMBI JEATEFHOCTH MPH PELICHUH POOJIEM TBOPUECKOTO U TIOMCKOBOT'O
Xapakrepa.

BHOCAT KOppeKTHBBI M JAOMONHEHUS B CIOCOO CBOMX JEHCTBHM B CiIydyae pPacXOXACHHs JTaJIOHA,
peanbHOro IENUCTBUS U €ro IPOAYKTa.

Onpeaenstor ey U GYHKIUN YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBUSI.

CTposIT JTOrH4ecKue HENH PacCyKAeHHH.

[IpenBocxuiiaoT BpeMeHHbIE XapaKTEPUCTHKH JOCTHKEHUS pe3yibraTa (Koraa OyleT pe3ynbrat?).
[IposIBISIIOT yBaKMTENbHOE OTHOIICHWE K MapTHepaMm, BHUMAaHHE K JIMYHOCTH JPYroro, ajekBaTHOE
MEXJIMYHOCTHOE BOCTIPHUSITHE.

CaMOCTOSITETBHO CO3/IAI0T AITOPUTMBI JIEATEIEHOCTH MPH PENISHHH IPOOIJIEM TBOPUECKOTO U IIOUCKOBOT'O
xapakrepa.

OnpenenstoT I0ocIeI0BaTENbHOCTh MPOMEKYTOUHBIX IeJIel ¢ y1eTOM KOHEYHOT0 Pe3yJibTaTa

DOYyHKUUH

D yHKUUHA

11

Brigensror 1 hopMyIUpyIOT TT03HABATEIBHYIO IETTh.

CraBsT yueOHyI0 3a7a9y Ha OCHOBE COOTHECEHHS TOr'0, UTO YK€ M3BECTHO M YCBOEHO, U TOTO, UTO €I
HEWU3BECTHO.

[ToHMMarOT BO3MOYKHOCTh PA3JIMYHBIX TOYCK 3PEHHUS, HE COBIAIAIONINX C COOCTBEHHOM.

YcTaHaBnMMBalOT TPUYMHHO-CIIEICTBEHHBIE CBSI3U.

Cnuyarot croco0 W pe3yabTaT CBOMX JIGHCTBUN C 3aJlAHHBIM DTAJOHOM, OOHAPYKHBAIOT OTKIOHEHUS W
OTJIMYHS OT HTAJIOHA.

YMEIOT npeacTaBIsTh KOHKPETHOE COIeP)KaHue U COOOIATh €ro B MUCbMEHHON M YCTHOM (opMme.
CaMocCTOsTeTFHO CO3AI0T aJTOPUTMBI A TETFHOCTH MPH PELISHUH TPOOIEM TBOPUECKOTO M TOMCKOBOTO
Xapakrepa.

CoCTaBIIAIOT TUTaH U TOCIIEIOBATEEHOCTD JeHCTBUH.

YMEIOT cymiaTh U CIBIIIATE APYT APYTa.

BrI6mparoT, COImoCTaBISIOT M 00OCHOBBIBAIOT CITOCOOBI PEIICHUS 3aJaYH.

BHOCAT KOppEeKTHBBI M IOMOJTHEHHS B CIIOCOO CBOMX MACHCTBHIA B Ciydae pPacXOKIECHHS STaJIOHA,
peabHOTO EHCTBHSI U €ro MPOIAYKTa.

[IposBNsIOT yBaXXUTEIHHOE OTHOIIEHWE K TapTHEpaM, BHUMAaHHE K JIMYHOCTH JPYTOro, ajgeKBaTHOE
MEKINYHOCTHOE BOCIIPHSITHE.




MHOCOY/IEHO6

xapakrepa.
OmnpenenstoT N0oCae10BaTENbHOCTh MPOMEKYTOUHBIX LIETIEH C Y4€TOM KOHEUHOr0 Pe3yJbTara.

CreneHnb ¢ HATYPaAJIbHBIM 11 CTpOSIT TOTHYECKHUE [IEMH PaCCyKACHHHA. 1,2,3,4,5,6,
mokasarejiemM BHOCAT KOppeKTHBBI M JAOMOMHEHUS B CIOCO0 CBOMX MEHCTBHM B Cilyyae pacxXxoXAEHHs 3TauoHa, | 7, 8

peanIbHOro ASHCTBUS U €ro IPOIYyKTa.
YMeIoT npeACTaBIsAT, KOHKPETHOE COJEpKaHue U COOOIIATh €ro B MHUCbMEHHON M YCTHOH (opMme.
Bri0upatoT, comocTaBIsiioT 1 000CHOBBIBAIOT CIIOCOOBI PELICHUS 3aAa4H.
[IpenBocxuiaioT BpeMeHHbIE XapaKTEPUCTHKH JOCTHKEHUS pe3yibTaTa (Koraa OyleT pe3ynbrat?).
VYyarcs ynpaBisTh TOBEIEHHEM NapTHepa - yOeKJaTh €ro, KOHTPOIHUPOBATh, KOPPEKTUPOBATH W
OLIEHUBAThH €ro JEUCTBUA.
Bribupatot Hanbonee 3ppekTuBHBIE CIIOCOOBI pElIeHHS 3aa4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.
OmnpenenstoT NocIeI0BaTeNbHOCTh MPOMEKYTOUHBIX LEeJIel ¢ yIeTOM KOHEUYHOTO pe3ylbTara.

g-‘ HpOSIBJ'ISIIOT YBAXHUTCIIbHOC OTHOIICHUEC K IMMapTHEpaM, BHUMAHUC K JIUYHOCTH APYroro, aJacKkBaTHOC

% MCKIIMYHOCTHOC BOCIIPpHUATHEC.

= CaMOCTOSITEIbHO CO3/Ial0T  QJITOPUTMBI  JISITEIBHOCTH TIPU  PEIISHHH TPOOJIeM TBOPYECKOTO0 U

< IIOMCKOBOr'O Xapakrepa.
IIpeaBocxuIaior pe3yabTaT U YPOBEHb YCBOCHUS (Kakod OyaeT pe3yapTat?).
VYyarcs nepeBonTh KOH(MIMKTHYIO CUTYAIMIO B JIOTMYECKUH TUIAH M paspeliaTh ee Kak 3ajady uepes
aHaJIu3 yCIOBUU.
OcCo3HaHHO U TIPOU3BOJILHO CTPOSIT peUeBhIE BRICKA3bIBAHUS B TUCBMEHHOM (opme.
OCO3HAIOT KauecTBO M YPOBEHb YCBOCHHSI.
HpH}lep)KI/IBaIOTCSI MOPAJIbHO-3TUYCCKUX U ICUXOJIOT'NYCCKUX IMPUHIHNIIOB O6IIICHI/I$I " COTPYAHHUYECTBA.
CTpyKTypHpYIOT 3HAHUSL.
O1CHUBAIOT IOCTHTHYTBIN pE3yJbTaT.
[IposIBIISIOT TOTOBHOCTH aJeKBATHO pearupoBaTh HAa HYXJAbl JPYTHX, OKa3blBaTh IIOMOIIb U
SMOITMOHAIILHYIO TOIJIEPIKKY MapTHEPaM.

MHoro4neHbl 17 | YMeroT ¢ MOMOMIBIO BONPOCOB JI00BIBATh HENOCTAIOILYI0 HHOPMALIHIO. 1,2,3,4,5,6,

OCO3HaHHO U TIPOU3BOJILHO CTPOSIT PEUCBhIC BHICKA3bIBAHUS B YCTHOM M MUCBMEHHOM (opMme. 7,8

< [IpenBocXUIIAIOT BpeMEHHbIE XapaKTEPUCTUKH JOCTIKEHUS pe3ynbraTta (Korma Oyner pe3yaspTar?).

= OnuCHIBAIOT COIEP)KAHUE COBEPIIAEMBIX JCHCTBHI C 1IN0 OPUEHTUPOBKH IPEAMETHO-TIPAKTHUECKON

@ o PP — 3 WJIH UHOM JIeSTEbHOCTH.

j Y. P CaMOCTOSTEIBHO CO3/IAIOT ATOPUTMBI JIEATENLHOCTH MPH PEIICHUH MPOOIIEM TBOPYECKOTO M TTIOUCKOBOTO




IIpoussedenue ooHounena u
MHO20UNEHA
IIpouseedenue MHO2OUIEHO8

[IposiBIISAIOT yBasKUTENbHOE OTHOILICHWE K MapTHepaM, BHUMAaHHE K JUYHOCTH APYroro, ajaeKkBaTHOE
MEKIMYHOCTHOE BOCIIPUSTHE.

Bribupatot nHanbonee 3ppekTuBHBIE CLIOCOOBI pelIeHNs 334241 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM.
[IpeaBocxuiatoT pe3yabTaT U ypOBEHb YCBOCHHS (Kakol OyneT pe3yibTat?).

[ToHuMaroT BO3MOKHOCTh Pa3IMYHBIX TOUEK 3PEHUS, HE COBMAJAIONINX C COOCTBEHHOM.

Oco3HaHHO U TPOU3BOJILHO CTPOSIT peUYEBhIE BHICKA3bIBAHUS B TUCHBMEHHOM (hopme.

OCO3HAIOT KauecTBO U YPOBEHb YCBOCHMS.

[IpunepxuBatoTCst MOPATEHO-3TUYECKUX M MICUXOJIOTMYECKUX MTPUHIUIIOB OOLICHUS ¥ COTPYIHHUYECTBA.
CTpyKTypUpYIOT 3HaHUS.

O1eHUBAIOT TOCTUTHYTBIN pe3yNbTarT.

[IposIBIISIIOT TOTOBHOCTH aJeKBATHO pearupoBaTh HAa HYXAbl JAPYTHX, OKa3blBaTh IOMOLIb U
SMOIMOHAIILHYIO TOJIEPIKKY MMAPTHEPAM.

Auredpa

D opMyJIbI COKPALLICHHOT' 0
YMHOKEHHS

19

Keaopam cymmul u keaopam
pazHocmu

Pasnocme keadpamos.
Cymma u paznocms Ky608
IIpeobpazosanue yenvix
BbIPAHCEHULL

Bripaxaror CTpyKTypy 3aJa4qul pa3HBIMU CPEICTBAMU

OnpenenstoT MocIe0BaTEIbHOCTh TPOMEKYTOYHBIX TIeJIeH C YIEeTOM KOHEYHOr0 pe3yibTaTa.

YMEIOT npecTaBiIsTh KOHKPETHOE COIEP)KaHUe U COOOIATh ero B MUCbMEHHON U YCTHOM (opMme.
CtposT JIorndecKue ey paccy K IeHuH.

BHOCAT KOppEeKTHBBI M JIOTIOIHEHHS B CIIOCOO CBOMX MACHCTBHI B CIIydae PacXOXICHHS D3TajoHA,
peanbHOro IEUCTBUS U €ro IPOAYKTA.

VYyarca ynpaBisATh TOBEACHHWEM MapTHEpa - YOeXIaTh €ro, KOHTPOJIUPOBATh, KOPPEKTHPOBATH H
OLIEHUBAThH €ro AEUCTBUS.

CaMocCTOsTeNT HO CO3IAI0T aJTOPUTMBI AISITENFHOCTH MIPH PEISHUH MPOOIIEM TBOPYECKOTO M TOUCKOBOT O
Xapakrepa.

Onpenensior mociIea0BaTeIbHOCTh MPOMEXYTOUHBIX IeJIel ¢ y4eTOM KOHEYHOTO pe3ybTaTa.
[IposBASAIOT yBaXXUTEIHHOE OTHOIIEHWE K TMapTHEpaM, BHUMaHHE K JIMYHOCTH JPYToro, aJeKBaTHOE
MEKIUYHOCTHOE BOCIIPHSITHE.

BrIOmparoT, COMOCTaBIIAIOT i 0OOCHOBBIBAIOT CITOCOOBI PEIICHMS 3aJa9H.

CoCTaBIIAIOT TUTaH U TOCIIEIOBATEEHOCTD JeHCTBUH.

OnuceIBalOT cofepKaHNe COBEPIIAEMBIX IEHCTBHUI C LENbI0 OPHUEHTHPOBKH MPEAMETHO-TIPAKTHIECKOM
VI HTHOW JeATEThbHOCTH.

Bripaxkator cTpyKTypy 3a7adu pa3HBIMHA CPEICTBAMHU

Crnuvarot croco0 M pe3ynbTaT CBOMX JISHCTBHHA C 3aJaHHBIM 3TAJTOHOM, OOHAPYKUBAIOT OTKIOHEHUS U
OTJIMYHS OT HTAIIOHA.

VYuyatcs nepeBoauTh KOH(PIUKTHYIO CHTYAIMIO B JIOTHYECKUH TIJIAH M pa3peliaTh ee Kak 3aaady depes
aHaJU3 yCIOBUIl.

BreiaBurarot 1 000CHOBEIBAIOT THUIIOTE3bI, IIPEIATAIOT CIIOCOOBI MX MTPOBEPKH.

BHOCST KOppeKTHUBHI M JOMOTHEHHS B CIIOCOO CBOWX NEHCTBHHA B CIydae pPacXOXKIEHHUS DTaJOHA,
peabHOTO IEHCTBHSI M €r0 MPOJYKTA.

Aaredpa

CucreMbl JUHEHHBIX
yYPaBHEHHUI

16

Jluneiinvie ypasnenus c
08YMS NepeMeHHbIMU U UX
cucmemul

CTposIT JTOrn4ecKue Leny pacCy AeHUH.

[IpensocxuiaroT pe3yabTaT U ypOBEHb YCBOCHHS (Kakol OyneT pe3yibTat?).
YMeIoT cymarth U CIbIIATh IPYT ApYyTa.

Bb1Burarot 1 000CHOBBIBAIOT THITOTE3bI, IPEIIAratoT CIIOCOOBI X MPOBEPKH.




Pewenue cucmem nunetinvix
ypaeHenuu

11

CraBst y4eOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO Y)KE U3BECTHO U YCBOCHO, U TOTO, YTO eIl
HEU3BECTHO.

Pa3BuBalOT yMEHHE HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOMTH MPOIYKTHBHOE B3aUMO/ICHCTBHE
CO CBEPCTHUKAMH U B3POCIBIMHU

CaMOCTOSITETIPHO CO3MAI0T AJITOPUTMBI JICITEIBHOCTA MPU PEIICHHH TPOOJIIEM TBOPYECKOTO U
TIOMCKOBOT'O XapakTepa.

[ToHuMaroT BO3MOXKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS, HE COBIAJAIONINX C COOCTBEHHOM.

Oco03HaHHO U MPOM3BOJILHO CTPOSIT PEYCBBIC BHICKA3bIBAHUS B YCTHON M MUCbMEHHOM (hopMe.

Cnnyaror crnocod W pe3yabTaT CBOMX ACHCTBHU C 3aJlaHHBIM 3TajJOHOM, OOHAPYKHBAIOT OTKIOHEHHUS M
OTJINYHS OT 3TAJOHA.

YMEIOT ¢ MOMOIIIBIO BOITPOCOB JI0OBIBATH HENOCTAIONIYI0 HH(POPMAIIHIO.

Bribupator Hanbonee 3ppekTuBHBIE CIIOCOOBI pElIeHHS 33J]a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI.
BHOCAT KOppEeKTHBBI ¥ JIOTMONHEHHST B CIIOCOO CBOMX JIEWCTBHH B Ciydae PacXOXJICHHs 3TaJOHA,
peanbHOro IEHUCTBUS U €ro IPOAYKTa.

ITposIBISIIOT TOTOBHOCTh @JIGKBATHO pearupoBaTh Ha HYXKIbl JPYIUX, OKa3blBaTh I[OMOIIb H
SMOIMOHAITEHYIO TIOJIEPIKKY IMapTHEPaM.

OCO3HaHHO U TIPOM3BOJILHO CTPOSIT PEUEBbIC BHICKA3bIBAHUS B TUCHMEHHOH hopme.

OCO3HAIOT KauecTBO M YPOBEHb YCBOCHHSI.

[MpuepKUBaOTCS MOPATBHO-ITUYECKHUX U TICUXOJIOTHYSCKUX MPUHIIUIIOB OOIIEHUS U COTPYAHHYECTRA.

Auaredpa

IToBTOpPEHUE
1. Jluneiinoe ypasnenue c
OOHOU nNepemeHHOU
2. Cucmembl TUHEUHBIX
VpasHeHuii ¢ 08yMs
nepemeHHbLMU
3. CmeneHv ¢ HamypanibHbIM
nokasamenem.
4. Oonounenwi
5. Dopmynvl cokpaujenHo2o
VMHOMNCEHUS
6. Pasznoowcenue MHo2ouIeHd
Ha MHOJCUmenu

CocTaBiIoT IUIaH U IOCIe0BaTEIbHOCTh JEHCTBUM.

OnuceIBalOT copep)KaHUE COBEPLIAEMBIX ACHCTBUN C LIENBIO OPUEHTUPOBKHU IPEAMETHO-IPAKTHUECKON
WM UHOM NeATebHOCTH.

BeipaxaroT cTpyKTypy 3a1a4M pa3HbIMU CPEICTBAMU

Canyarot cocob u pe3yabTaT CBOMX ACHCTBUH C 3alaHHBIM 3TAJIOHOM, OOHApYKUBAIOT OTKJIOHEHHS U
OTJINYMSA OT 3TAJIOHA.

VYyarcst nepeBoaAnTh KOH(QIMKTHYIO CUTYAalMIO B JIOTMUECKHH IUIAaH M pa3pellaTh ee Kak 3ajady depes
aHaJHU3 yCIOBUI.

Bb1nBurarot 1 000CHOBBIBAIOT TMIIOTE3BI, IPEIUIArat0T CIIOCOOBI X MIPOBEPKHU.

BHoOCAT KOppeKTHUBBI M AOMOJHEHUS B CIIOCOO CBOMX IEHCTBHHM B Cilydae PacXOXIEHHs 3TaJIOHA,
peanbHOro AEHCTBUS U €ro IPOayKTa.

YMEIOT mpeAcTaBIATh KOHKPETHOE COIeP)KaHne U COOOIIATh ero B MICHMEHHON M YCTHOM (opme.
BeipakaroT cTpyKTypY 3a1a4M Pa3HbIMU CPEICTBAMU

OmnpenenstoT N0ocae10BaTENbHOCTh IPOMEKYTOUHBIX LIEJIEH ¢ YIeTOM KOHEUHOrO Pe3yybTaTa.
[IposiBIIsAIOT yBa)KUTENbHOE OTHOIICHHWE K MapTHEpaM, BHUMAHHE K JIMYHOCTH IPYroro, ajaeKBaTHOE
MEKIMYHOCTHOE BOCIIPUSATHE.

Hrtoro

102 yaca




Moayas «Aaredopa» 8 kiaace

Tema, 0CHOBHOE

MHOXCCTB, IIOJAMHOXKECTBA, ICPECCUCHUS MHOKECTB, 06B€,Z[I/IH6HI/I$I MHOXECCTB,

ceoticmea: GpyHKUMH Y = X, apu()METUIECKOTO KBAJPATHOTO KOPHS, QYHKIMH Y = /X .
Hoxazvieams cBolicTBa apu()METHUECKOT0 KBaAPaTHOIO KOPHSI.

KOJI- XapakTepucTHKA OCHOBHBIX BU/I0B AeATEJIbHOCTH =
. . 5
BO YUY€HHUKA (HA YPOBHE Y4eOHBIX /IeiicTBHI) = = =
coJep:xaHue Mo TeMaM = 2 =
= 49aCoB =g 2
Y L O =)
= [~ ==
A 4 2 = 2
] = AR ==
(=9 S =0
e &= K
ZE QxR
@ S S QO
S - oA
PanuonanbHbie 1poou 23 Pacnosnasams 1enpie panuoHa bHBIC BBIPAKEHUS, NPOOHBIC PAallMOHAJIBHBIC BBIpaXKEHUs, npuBoauth | 1,2, 3,4, 5, 6,
MIPUMEPBI TAKUX BhIPAKCHUH. 7,8
Payuonanvuvie opoou, ux 12 Dopmynuposams:
ceolicmea. Cymma u onpeodenenus: PallMOHAILHOTO BBIPaXXEHUS, JOMYCTUMBIX 3HAYEHUH MTEpEMEHHOMN, TOXIECTBEHHO PaBHBIX
pasznocms 0pobel BBIPOKEHUN, TOXKIECTBA, PABHOCWJIBHBIX YPaBHEHUM, PAIMOHAIBHOTO YPaBHEHUS, CTEICHU C HYJIEBBIM
Ilpoussedenue u yacmunoe 11 MOKA3aTeeM, CTEIEHU C IIEJBIM OTPUIIATEIHHBIM ITOKa3aTeleM, CTAaHAAPTHOTO BHAA YHCIA, OOpaTHOMN
opobeii TIIPOIIOPIIMOHAIIBHOCTH,
ceolicmea: OCHOBHOE CBOWCTBO pPAIlMOHAIIBHON ApoOW, CBOKMCTBA CTEIEHHW C IIEIBIM ITOKa3aTeNIeM,
8 ypaBHEHWH, QYHKIMH Y =—; npasuia: CIOKEHUs, BbIYMTAHUS, YMHOXCHUs, JIEICHUS ApoOcH,
© n
<P
= BO3BEJICHHS IPOOU B CTEIIEHB; YCIOBHE PABEHCTBA APOOH HYIIO.
0KA3b16aMb CBOMCTBA CTETIEHH C LIETBIM TTOKa3aTeleM.
< CBOIACTBA CTEIEHH C IIE oKaszaTene
Onucvisams rpad)UueCKUil METO PEIICHUS] YPABHCHUN C OJHOMN IIEPEMEHHOM.
Ilpumensims OCHOBHOE CBOHCTBO paIlOHAILHOW APOOH ISl COKpAICHHS U MPeoOpa3oBaHUs JAPOOCH.
IIpuBoauTh npobu K HOBOMY (00mIeMy) 3HameHaTento. HaxomuTe cymMMy, pa3HOCTb, NPOU3BEACHHE U
gacTHOE poOeii. BRIMOMHATE TOXKIeCTBEHHBIE TIPe00Pa30BaHUS PALIMOHAIBFHBIX BBIPAYKEHHIA.
Pewams ypaBHEHUS C IEpeMEHHOW B 3HaMeHaTene ApoOu. [Ipumersms CBOWCTBA CTEIEHU C IIENBIM
ITOKa3aTeneM /s IpeoO0pa30BaHUsI BEIPAKEHUH.
3anucvieamp arcia B CTAHAAPTHOM BUJIE. Boinonname OCTpOeHNE U YTeHne Tpaduka QyHKINm Y = —
n
KBaapaTHble KOpHH 19 Onucvieams: TIOHSITHE MHOXKECTBA, DJIEMEHTa MHOXECTBA, CIIOCOOBI 33/IaHMS MHOXKECTB; MHOXKECTBO
_ HaTypaJbHBIX YHCENI, MHOXXECTBO II€JIBIX YHCEN, MHOXXECTBO pAI[MOHAIBHBIX YHCEI, MHOXXECTBO
Apupmemuueckui 11 JEHCTBUTENBHBIX YUCE U CBA3H MEXY STUMH YHUCIOBBIMU MHOKECTBAMM; CBA3b MEKILY OECKOHEUHBIMU 1,2,3,4,5,6,
< K6aAOpammblii KOpeHsb U e20 JECATUIHBIMU APOOSMHU M PaIliOHATEHBIMH, UPPAIIHOHATEHBIMA YHCIIAMH. 7,8
§ ceoucmeda Pacno3nasamv paumoHanbHble U HppalMOHANIbHbIC ynciaa. [[puBoAUTh MPUMEpPHI pallMOHANIBHBIX YUCEN U
S IIpumenenue ceoiicme 8 HPPaIMOHATIBHBIX YHCEI.
é_ apugmemuuecko2o 3anucvieams ¢ TOMOIIBIO POPMYIT CBOMCTBA JISHCTBUIN C NEHCTBUTEIHHBIMU YHCIIAMH.
E_ K8AOpamHo20 KOpHs. Dopmynuposans:
< onpedenenus: KBAAPATHOTO KOPHS M3 YKCIA, apu(PMETHIECKOT0 KBAJAPATHOTO KOPHS U3 YHCIIA, PABHBIX




Cmpoums rpaguxu GyHKIUH Y = X* 1 y = \/; .

[IpuMeHsTs IOHsATHE apUYMETHUECKOTO KBaIPATHOTO KOPHSI ISl BBIYMCIICHHS 3HAUCHHI BBIPAXKCHU.
Ynpowamv BeIpakenus. Pemare ypaBHeHus. CpaBHUBaTh 3HAUCHUS BBIPOKCHUH. BBIIONHITH
peoOpa3oBaHUE BBIPAKECHUHN C MPUMEHEHHEM BBIHECCHHSI MHOXKHTENS M3-T10]] 3HAKA KOPHS, BHECCHHE
MHOYUTEJIS TTO/T 3HAK KOPHs. BEIMONHITE 0CBOOOXK/ICHUE OT MPPAIIMOHAIILHOCTH B 3HAMEHATENE APo0H,
aHaJIM3 COOTHOIICHUH MEXK/y YMCIOBBIMU MHOKECTBAMH U UX DJIEMEHTAMU

Auredpa

KBanpaTHble ypaBHeHust

21

Keaopammnoe ypasnenue u
€20 KOpHU

11

/Ipobuvie payuonanvrule
VpasHeHus.

10

Pacnosnasamos n IMPUBOAUTH MMPUMEPLI KBAaJIPATHBIX ypaBHeHI/Iﬁ Pa3IMYHbIX BUAOB (HOJIHLIX, HCIIOJIHBIX,
MPUBEAEHHBIX ), KBAJJPATHBIX TPEXUIICHOB.

Onucvigams B 0011IEM BUE PELICHIE HEMOMHBIX KBAaIPATHBIX YPaBHECHHH.

Dopmynuposamy.

onpedenenus: YypaBHEHHMsS TIEpBOH CTEIEHH,
JUCKpUMUHAHTA KBAJIPaTHOI'O YPaBHCHUA

U KBa/IPATHOTO TPEXUWIEHA, KOPHS KBaJPaTHOTO TPEXWIeHa; OMKBAPaTHOTO YPaBHEHUS;

cgoticmea KBaJpaTHOTO TPEXUWIEHA;

meopemy Buera n o0paTHyio eif Teopemy.

3anucwieams 1 oKa3pIBaTh GOPMYITYy KOpHEH KBaJpaTHOTO ypaBHeHHUs. VcceioBaTh KOMYECTBO KOpHEH
KBaApaTHOI'O YpaBHCHUSA B 3aBUCUMOCTHU OT 3HAKa €ro AMCKpUMHWHAaHTA.

Hokasvieams meopemsi: Buera (mpsiMylo M 0OpaTHYI0), O Pa3lOKEHHUH KBAJpPaTHOrO TpPEXWIEHa Ha
MHOXUTCIIH, O CBOWCTBE KBaJApaTHOI'O TpéaneHa C OTpHUIATEIIbHBIM JUCKPUMHWHAHTOM.

Onucvieams Ha IPUMEpPaX METOJ] 3aMEHBI TIEPEMEHHO IS perieHus] ypaBHEHUH.

Haxooumv xopHH KBaApaTHBIX YpaBHEHUH pa3TUYHBIX BHIOB. [IpuMeHsATs TeopeMmy Buera m oOpaTHyIO
eil Teopemy. BBINIONHATh pa3lioKEHHWE KBAJAPATHOIO TPEXWIEHA HAa MHOXUTENU. HaxoauTs KOpHU
ypaBHEHUH, KOTOpBIE CBOAATCA K KBagpaTHBIM. COCTaBISATH KBaJpaTHBIE ypaBHEHHUS M YpaBHEHUS,
CBOJSIIMECS K KBAIPATHBIM, SIBJIIFOIIMECS MATEMAaTUYECKUMU MOJIETSIMU PEAJIBHBIX CUTYaIUil

KBAJIpaTHOIO YpPaBHEHHUs; KBAJPATHOIO TPEXUIIEHA,

Auaredpa

HepaBencrBa

20

Yucnosuvle HepaeeHcmed

Hepasencmea ¢ oonot
nepeMeHHOU U UX CUCmeMbl

11

Pacnosnasams v IpUBOIUTH MIPUMEPHI YMCIIOBHIX HEPABEHCTB, HEPABEHCTB C TIEPEMEHHBIMH, JINHEHHBIX
HEPaBEHCTB C OJHOM MTePEMEHHON, MTBOWHBIX HEPaBEHCTB. Dopmyruposams. onpedeierus. CpaBHESHUS
JIBYX YHCEJ, pEIIeHNs HEPaBEHCTBA C OTHOM IIepEeMEHHO, PABHOCUIFHBIX HEPABEHCTB, PEIICHHUS CHCTEMBI
HEPAaBeHCTB C OIHOW TIEPEMEHHOW, o00JacTh OmpeneNeHus] BBIPAXKECHUS, CB0UCMBA YUCIOBBIX
HEPaBEHCTB, CIIOKEHUS W YMHOXXEHHSI YHCIIOBBIX HEpPaBEHCTB Pewams NHHEHHBIE HEPaBEHCTBA.
3anuceBaTh pEIICHUS HEPABEHCTB M HMX CHCTEM B BHJE YHCIOBBIX IMPOMEKYTKOB, O0BEAWHEHWUS,
MEPECEUCHHUS] YUCIIOBBIX MPOMEKYTKOB. PelaTe cucteMy HEpaBEHCTB ¢ OJHOW IepeMeHHOM. OLeHuBaTh
3HAauUeHHe BBIpaKeHH. V300pakaTh Ha KOOPAWMHATHON MPSAMON 3aJaHHBIC HEPABEHCTBAMHU YHCIIOBBIE
MIPOMEXKYTKH

Crenenn ¢ HeJabIM
NMoKa3aTejieM. JJIeMeHThI
CTAaTHCTHKH

1. Cmenens c yenvim
nokaszamenem u eé
ceolicmea

2. Dnemenmol
CMamucmuKuy

11

3HaTh OIpeneeHUE U CBOMCTBA CTENEHU C 1IENbIM MoKa3aTeneM. [IpuMeHsITh CBOMCTBA CTENEHU € UENbIM
TOKa3aTelieM TMPH BHIMONHEHUH BBIYUCICHUH W TpeoOpa3oBaHWU BBIpKEHHMA. VICIONb30BaTh 3aMuch
YHCell

B CTaHJapTHOM BHJIE JUTSl BBIPAKEHUS U COMTOCTABIICHUS Pa3MePOB 00BEKTOB, [UTHTEIHHOCTH MIPOIECCOB B
OKpyxarmeM Mupe. lIpuBoaUTH, TpUMeEpHI PENpEe3eHTATUBHON W HEPENpe3eHTATHBHON BBIOOPKH.
WzBnekats nHpOpManMio w3 TaOIHII YaCTOT W OPraHW30BHIBATH WH(GOPMAIMIO B BHE TaOIUI] 4acTOT,
CTPOUTH UHTEPBAIBHBIN psijl. MICONbp30BaTh HATIISHOE MPEACTABICHHE CTATUCTUYECKON HH(OpMAITIH B
BHJIE CTOJIOUATHIX M KPYTOBBIX TUATPaMM, ITOJIMTOHOB, THCTOTPAMM




IToBTOpPEHUE 8 CocCTaBJIAIOT IUIaH M MOCTEA0BATEILHOCTD JSHCTBHIA. 1,2,3,4,5,6,
1. Ilpeobpaszosanue OnuceIBalOT CoJiepKaHUE COBEPIIAEMBIX JCHCTBUI C IEIbI0 OPUCHTUPOBKH MPEAMETHO-MPAKTUYCCKON | 7, 8
PAYUOHATBHBIX VT UHOW JICITEIBHOCTH.
sbipasicenui BripakatoT CTpyKTypy 3a7auu pa3HBIMH CPEICTBAMHU
2. Ipeobpasosanue Cruyarot croco0 M pe3yiabTaT CBOMX JCHCTBUM C 3aJJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKIIOHCHUS U
o OTJINYHS OT 3TAJOHA.
BbIPANCEHU, .
5 Yyarcs nepeBoauTh KOH(PIUKTHYIO CHTYallMI0 B JIOTHUECKUH IJIaH M pa3pelaTh e¢ Kak 3aaady depes
cooepoicamux aHaJIU3 YCIOBUU.
Keaopamuvle KOpHu. BriBUraroT 1 000CHOBBIBAIOT TUITOTE3bI, IPEIATAIOT CIIOCOOBI UX MTPOBEPKH.
3. Pewenue k6adpammbix BHOCAT KOppEeKTHBBI M JAOMOMHEHWS B CIIOCOO CBOMX JCHCTBHH B CIlydae PacXOXKIEHHS O3TaJIOHa,
ypasHeHuu. peanbHOro NEUCTBUA U €ro MPOAYKTA.
4. PeweHnue 3a0au c YMEIOT npecTaBiIsTh KOHKPETHOE COIEP)KaHUe U COOOIATh ero B MUCbMEHHON U YCTHOM (opMme.
noMowbio OpoOHO- BeIpakaroT CTPyKTYpY 3a/iaud pasHbIMH CPEICTBAMH
DPAYUOHATLHBIX OmnpenensoT Nocien0BaTeNbHOCTh MPOMEKYTOUHBIX LIeIel ¢ y1eTOM KOHEYHOTO Pe3ylibTara.
VpasHeHUU.
5. Pewenue nunetinvix
HepaseHcma ¢ 0OHOU
nepemeHHoOU U Ux CUCmeM.
6. Cmanoapmmuwiil 6uo
uucua.
Hroro 102 gaca
Monyab «Ajdredpa» 9 kiace
Ne Tema, ocHOBHOE KOJI- XapaKTepucTUKA OCHOBHBIX BH/IOB JeATEeJILHOCTH 00Y4YaI0Ierocs =
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BO (Ha ypoBHe y4eOHBIX AeHCTBHIA) = I =
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KBagpaTnunas pyHkuus 22 BerancnaTe 3Ha49eHUs GyHKIWY, 331aHHON (OpMYITOH, a Taroke AByMs U Tpemst popmymamu. OnmceiBath | 1, 2, 3,4, 5, 6,
_ CBOMCTBA (DYHKIMI HA OCHOBE UX rpad)uveckoro npeacrapieHus. MaTepnperupoBaTh rpaduku peaabHbIx | 7, 8
= DynKyuu u ux c60UCmea. 10 | sapucnmocreit. TlokasbiBaTh CXeMaTHYECKH TONOKEHHE HA KOOPJIMHATHOM IIJIOCKOCTH TrpaduKoB
E Kesadpammuwiii mpexunen. dynximii y = ax?, y = ax*+ n,y = a (x — m)% Crpouts rpaduk Gynximu y = ax*+ bx+ C, ymeTh yKa3biBaTh
z Ksaopamuunas ¢hynxyus. 12 KOOPJIMHATHI BEPIIMHBI Mapaboibl, €€ 0Ch CAMMETPHH, HAIIPABIICHUE BETBEH Mapabobl.
(=" Cmenennasn QyHxkyus H306paxkaTh cxeMaTHyecky rpaguk GyHKIMU Y = X" YETHBIM M HEYETHBIM N. [IOHMMATh CMBICIT 3anucei

3 4 - o
BuUJa \/E, \/EI/I T. A., A€ @ — HEKOTOPOC YUCIIO. Hmerp NpeCTABIICHMUE O HAXO0XKJICHUHU KOPHEHU N-HU
CTCIICHU C ITOMOIIBIO KAJIBKYJIATOPA




KOMOUHamopuxu

VYyarcs nepeBoANTh KOH(QIMKTHYIO CUTYAalMIO B JIOTMUECKHH IUIAaH M pa3pelaTh ee Kak 3ajady depes
aHaJIN3 YCIOBHM.
Bb1Burarot 1 000CHOBBIBAIOT THIIOTE3BI, IPEIUIAralOT CIIOCOOBI UX MPOBEPKH.

YpaBHeHUs] 1 HEPABEHCTBA 14 Pemate ypaBHeHUSs TpeThell U YSTBEPTOM CTEIICHU C TIOMOIIBIO Pa3IOKEHHsI HAa MHOXKHUTENH U BBeneHus | 1,2, 3,4, 5, 6,
¢ 0HOIi mepeMeHHoi BCIIOMOT'aTEIbHBIX TMEPEMEHHBIX, B YACTHOCTH pelIaTh OWKBajpaTHbIC ypaBHeHHs. Pemats npoOnbie | 7, 8
palnoHa bHBIC YPaBHEHUS, CBOJIS MX K LIEIBIM YPaBHEHUSIM C MOCIICAYIONICH TPOBEpKOi KopHe#. PemaTts
Vpasnenus ¢ 0noii 8 HEpaBEHCTBAa BTOPOH CTEMEeHHW, HCIONb3ysl Trpaduueckue mpeactaBieHus. cmoms3oBaTe MeTon
nepemennoil WHTEPBAJIOB JUIS PEIICHHS HECIIOKHBIX PAlMOHALHBIX HEPABEHCTB
Hepasencmea c oonot 6
é nepemeHHoU
o YpaBHeHNUs] M1 HEPABEHCTBA 17 CtpouTth rpaduku ypaBHEHUH ¢ IByMsI IEPEMEHHBIMU B MPOCTEHIIINX CITy4asx, Koraa rpadukoM sieisercs | 1,2, 3,4, 5, 6,
5 C ABYMs1 lepeMeHHbIMH npsMasi, napabona, runep0oia, OKpyKHOCTb. Vcmonb3oBath WX i Tpaduyeckoro pemieHus: cucrem | 7, 8
Vpasnenus ¢ 0gyms 10 YpaBHEHUH C IByMs IIepeMEHHBIMU. PemaTth cnoco6(1M IIOJCTAHOBKHU CUCTEMBI JABYX }UfpaBHeHI/H‘/'I C AByMs
nepeMennbIMU U UX [IEPEMEHHBIMY, B KOTOPBIX OJHO YPaBHEHHE IIEPBOU CTeuHeHI/I, a Jpyroe — BTOPOHU fTeHeHI/‘I’. Pemats
CUCeMbL TEKCTOBBIE 3aJIa4H, UCTIOJIb3YSI B KauecTBE anredpanyeckoi MOJIEH CHCTEMY YpaBHEHUH BTOPOH CTeleHH
Hepasencmea ¢ oy 7 C ABYMs IIEPEMEHHBIMU; PEIIATH COCTABICHHYIO CUCTEMY, HHTEPIIPETUPOBATE PE3YIbTAT
nepemerHHbIMU
U UX CUCTNEMDbL
Apudmernueckas 15 [IpuMeHsATs HAEKCHBIC 0003HAYEHHS JIJIs YICHOB rociiefoBarenbHocTel. [IpuBonuTs npumeps! 3aganus | 1,2, 3,4, 5, 6,
= M reoMeTpHuuecKas nociezoBaTenbHoCTel opMysol N-ro wieHa U peKyppeHTHOH (opmyrnoi. BeBoauts dGopmynsr n-ro | 7, 8
§ IporpeccHu YlleHa apu(METHUECKONH MPOrpeccud W TI'eOMETPUYECKOW INPOrPEcCHH, CYMMBI TIEPBBIX N UJICHOB
E Apugmemuuecxas 8 apru(PMETHIECKON M TeOMETPUUYCSCKON IMPOrpeccrid, peliarh 3aJadd ¢ MCIOJIb30BAHUEM ITHX (HOPMYIL.
5 npoepeccus Jloka3pIBaTh XapaKTEPUCTHUECKOE CBOMCTBO apu(h)METHUECKOM U ICOMETPUYUECKOI IPOrpeccuil.
l'eomempuueckas npozpeccus 7
DIeMeHThI 13 1,2,3,4,5,6,
= KOMOMHATOPHKH BoInoHUTh 1epebop BCex BO3MOKHBIX BAPUAHTOB IS Iepecuéra 00beKTOB U KoMOuHaiwmii. [Ipumensats | 7, 8
- g ¥ TEOPUH BEPOSITHOCTEI MIPaBIJIO KOMOMHATOPHOTO YMHOXeHHs. Pacmo3HaBaTh 3aadil Ha BBIYHCIICHHE YHCIA TEPECTAHOBOK,
2 E [ Dremernmor kombunam opuxu 9 pa3MeIeHnii, CoueTaHnii U MPUMEHATh COOTBETCTBYIOMIHE (OPMYIBL. BBIUUCIATE YacTOTy CITy4aifHOTO
= 2 coOpiThs. OmeHWBaTh BEPOATHOCTH CIYYAWHOTO COOBITHS C TIOMOIIBIO YacTOTHI, YCTaHOBJIEHHOM
= OIBITHBIM TTyTEM. HaX0oanuTh BEPOSTHOCTH CITy4aifHOTO COOBITHSI HA OCHOBE KITACCHYECKOTO OMpEeTIeHIS
=5 BeposATHOCTH. [ [pUBOMUTE PUMEPHI TOCTOBEPHBIX 1 HEBO3MOXKHBIX COOBITHIA
= Hauanvnuvie ceedenus us 4
meopuu 8eposimHOCmell
IToBTOpEHUME 21 CocCTaBJISIOT IIJIaH M IOCJIEN0BATEIBHOCTD JEHCTBHM. 1,2,3,4,5,6,
OnuceBalOT coMepKaHUE COBEPIIAEMbIX IEHCTBUI C IEThI0 OPUEHTUPOBKH MPEAMETHO-TIPAKTUYECKOH | 7, 8
Vpasnenus, nepasencmsa, 9 WM WHOM JIeITEIHHOCTH.
cucmenmvl ypasHeHu BeipakaroT CTpyKTypY 3a1a4M Pa3HBIMU CPEICTBAMU
Dyuxyuu 4 Crnuvarot crioco0 M pe3ynbTaT CBOMX JEHCTBHIA C 3aJJAHHBIM 3TaJOHOM, OOHAPYKUBAIOT OTKIOHEHUS U
Ilpoepeccuu. Inemenmoi 8 A OF STATONA.




BHOCAT KOppeKTHBBI M JAOMOMHEHUS B CIOCOO CBOMX NEUCTBHM B Cilydyae pPacXOXACHHs JTaJOHA,
peabHOTO IEHCTBUS U €ro MPOAyKTa.

YMeIoT NpeACTaBIIsATH KOHKPETHOE COMIepKaHue U COOOIIATh ero B MUCbMEHHON U YCTHOH (opMe.
BripaxkatoT cTpyKTypy 3aauu pa3HbIMH CPECTBAMU

Onpenenstor nNociaea0BaTeNbHOCTh MPOMEXYTOUHBIX LENEH ¢ y4eTOM KOHEUHOro pe3ysabTaTa.
[IposBAAIOT yBaXXUTEIbHOE OTHOILIEHHE K MapTHEpaM, BHUMaHHE K JIMYHOCTH JPYroro, ajeKBaTHOE

MCKIIMYHOCTHOC BOCIIpHUATHEC.

Hroro

102 yaca




Moays «I'eomeTpusa»7 Kaacc

XapakTepucTHKA OCHOBHBIX BU/IOB /1eSITeIbHOCTH YYeHUKA (HA YPOBHe y4eOHBIX 1eHCTBHI)
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¥ HavaJjbHble reomeTpuyeckue 11 OOBACHSTH, YTO TAKOE OTPE3OK, JIyd, Yroil, Kakue (PUrypsl Ha3bIBAlOTCS PaBHBIMH, KaK 1,2 3,4,5,
Z 2 CBe/JCHUA CPaBHUBAIOTCSI M U3MEPSIIOTCS OTPE3KH M YTIIbI, YTO TAKOE TPayC U TpajycHas Mepa yriia, Kakoi 6,7,8
% § YroJl Ha3bIBAETCS MPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEpPEHA OTpPe3Ka U
= = OucceKTprca yriia, KakKue Yriibl Ha3bIBAIOTCS CMEXHBIMH U KaKHe BEPTHKAILHBIMU;
'3 B o (dhopmynupoBaTh 1 0OOCHOBBIBATH YTBEPIKACHUS O CBOMCTBAX CMEXHBIX M BEPTHKAIBHBIX YTIIOB;
v
g = = OOBSCHSTD, KaKUE MPSIMbIE HA3bIBAIOTCS MEPIICHIUKYIISIPHBIMU; POPMYITHPOBATH U 0OOCHOBBIBATH
2 S E YTBEPIKACHUE O CBOWCTBE JIBYX MPSIMBIX, TEPIIEHIUKYIISPHBIX K TPEThel; N300paxarth 1
= -
;‘ o 2 pacro3HaBaTth ykazaHHbIe IIpocTeiinue GUryphl Ha YepTexax; peliaTh 3a/1a4n, CBSI3aHHbIC C
2 = STUMHU TPOCTEHIINMU QUTYpaMHU
o P
s 2
3
-
=
TpevroabHUKH 18 OOBsCHATE, KaKas purypa Ha3bIBaeTCs TPEYTOJbHUKOM, YTO TAKOE BEPIINHLI, CTOPOHBI, YIJIbI U 1,2, 3,4,5,
pey
HEepUMETp TPEYTOJIbHNKA, KAKOH TPEYrONbHUK Ha3bIBACTCSI PABHOOCAPEHHBIM 1 KaKOH 6,7, 8
[lepBblii IPU3HAK PABEHCTBA 6 PaBHOCTOPOHHHM, KaKUe TPEYTOJIbHUKN HA3BIBAIOTCS PaBHBIMH; N300pakaTh M PACIO3HABATh HA
TPEYroNbHHKOB gepTeKax TPEYrONbHUKH U HX SJIEMEHTHI; ()OPMYIIMPOBATH U JOKA3bIBaTh TEOPEMBI O IIPHU3HAKAX
paBEHCTBA TPEYTOJIBHUKOB; OOBSACHATH, YTO HA3bIBACTCS IEPIEHANKYIISIPOM, TPOBEAEHHBIM U3
. . JAHHOH TOYKH K JaHHOH MPSIMOH; pOpMyITHpPOBATh U TOKa3bIBATh TEOPEMY O HMEPIIEHIUKYIISIPE K
Bropoii u Tpetuii npuzHaku 5 . P > opmymp N PEMY O TIep AKYIAP
TIPSMOi1; OOBSCHSTH, KAKHE OTPE3KH HA3hIBAIOTCS MEIUAHOH, OMCCEKTPHUCON M BBICOTOH
PaBCHCTBA TPEYTOJILHUKOB TPEYTOJIbHUKA; POPMYIUPOBATH U JI0KA3hIBATh TEOPEMBI O CBOMCTBAX PaBHOOESIPEHHOTO
TPEYTOJbHUKA; pelIaTh 3a]1aul, CBI3aHHbIE C TPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB U
[TocTpoenus nupkynem u 7

reomMeTrpuuyeckune Gpurypsl,
U3MepeHne reoMeTpuYecKnX BeJTHYUH

JIMHENKOH

CBOMCTBaMHU PaBHOOEIPEHHOTO TPEYrolbHUKA; (POPMYIHPOBATH ONpeeTeHHE OKPYKHOCTH;
OOBSACHSTD, YTO TAKOE LIEHTP, PAANYC, XOPAA U JUAMETP OKPY>KHOCTH; pelIaTh IpOCTeHIIe
3aJla4u Ha IOCTPOeHHE (TIOCTPOCHUE YT, PaBHOTO JaHHOMY, IIOCTPOEHHE OMCCEKTPHCHI yIia,
MOCTPOEHHUE NMEPIEHIUKYIISIPHBIX MPSIMBIX, TOCTPOEHUE CEPEUHBI OTpe3Ka) U OoJiee CIOKHbIE
3aJlauu, HCIIOJIB3YIONINE YKa3aHHbIE IPOCTEHIIINE; COIOCTABIATE MOMyYeHHBINH PE3ybTaT C
YCJIOBUEM 3aJlauy; aHAJIM3UPOBATh BO3SMOXKHBIE CITydau




reoMerpuyeckue GpUrypsl,
H3MepeHue reoMeTPUIEeCKUX

BCJIUMYUH

l'[apa.m]e.m,ﬂble NnpsAMbI€
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DopMynrpoBaTH ONpeAeIeHUE MapaIeTbHBIX TPIAMBIX; OOBICHSAThH C TOMOIIBIO PUCYHKA, KaKue
yIJIbI, 00pa30BaHHbIE TP MEPECCUCHUH JBYX MPSIMBIX CEKyIIel, Ha3bIBAIOTCA HAKPECT
JeXAIIMH, KaKue OMTHOCTOPOHHUMH U KaKue COOTBETCTBEHHBIMU; (POPMYIHPOBATH U JIOKA3hIBATD
TEOPEMBI, BBIPaKaroIUe MPU3HAKHU NMapajuIeIbHOCTH ABYX MPSAMBIX; OOBSICHATh, YTO TAKOE
AKCHOMBI TEOMETPHH U KaKUe aKCHOMBI yXKe UCTIONIb30BANIMCH paHee; HOopMyIHpOBaTH aKCHOMY
napajie’bHBIX IPSMBIX U BBIBOJAUTH CICICTBHS U3 HEeE; (POPMYTUPOBATH U TOKA3BIBATH TEOPEMBI
0 CBOMCTBAax MapaJuIeNIbHBIX MPSIMBIX, 00paTHBIE TEOpeMaM O TPU3HAKAX MapauIeIbHOCTH,
CBSI3aHHBIX C HaKpecCT JEeKaIlIUMH, COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMHU YTJIaMH, B CBA3HU C
3TUM OOBSCHSTH, YTO TAKOE YCIIOBHE M 3aKIIIOYCHUE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTCs
00paTHOM 10 OTHOIICHUIO K TAHHOH TeopeMe; OOBSCHSITh, B UEM 3aKITI0YaETCS METO/
JIOKa3aTeNbCTBA OT MPOTUBHOTO: (pOpMYIHPOBATE U JOKA3BIBATH TEOPEMBI 00 yriiax ¢
COOTBETCTBEHHO MapaJljIeTbHBIMU U MEPIEHINKYISIPHBIMU CTOPOHAMM; IPUBOAUTD IPUMEPHI
MCIIOJIH30BAHMS 3TOTO METO/IA; pelIaTh 3aJaull Ha BEIYMCIIEHHUE, T0KA3aTEIbCTBO U MOCTPOEHHE,
CBSI3aHHBIE C TapaJUICIbHBIMU MPSMBIMHU

reoMeTpuueckue (puUrypsbl, usMepeHue

reOMECTPUICCKUX BCJIUYUH

CooTHOLIEHUS MeAKILY
CTOpOHaMI/I % yrnaMn
TPeyroJbHIUKA

. CoomHouenus mesxcoy

CMOPOHAMU U Y2LAMU
mpey2obHuUKa

4.2. [Ipsimoyeonvhble
MpeyeoNbHUKU

4.3 Ilocmpoenue mpeyeonbHuKa

22

dopMynrpoBaTh ¥ IOKA3BIBATH TEOPEMY O CYMME YTJIOB TPEYTOJIBHUKA U € CIIe/ICTBUE O
BHCIIHEM YTJIC TPCYT'OJIbHHUKA, ITIPOBOAUTH K.HaCCI/I(i)I/IKaHI/HO TPEYT'OJIbHUKOB I10 yIJiaM;
(i)OpMyJ'II/IpOBaTB " IO0Ka3bIBaTh TCOPEMY O COOTHOIICHHUAX MEXKIY CTOPOHAMU U yIJIaMU
TpeyroJbHUKA (TIPSMOE B 00paTHOE YTBEP)KICHUS) U CIICJICTBUS U3 HEE, TEOPEMY O HEPABCHCTBE
TpeyrojbHUKA; (OPMYIUPOBATE U JIOKA3bIBATh TEOPEMBI O CBOHCTBAX MPSIMOYT OJILHBIX
TPEYTOJIbHUKOB (MPSMOYTOJIbHBIN TPEYrOIbHUK ¢ yriioM 30°, mpU3HaKK paBEHCTBA
NPSMOYTONBHBIX TPEYTOILHUKOB); (POPMYIUPOBATE OIPEJIETICHUS] PACCTOSIHUAS OT TOUKH JIO
NPSIMOM, PACCTOSTHUSI MEXKITY TTapalIeTbHBIMU MPSIMbBIMH; PEIaTh 3a]]a91 HA BBIYHCIICHHUS,
JIOKa3aTeNLCTBO U MOCTPOCHHE, CBSI3aHHBIC C COOTHOIICHUSIMUA MEXTy CTOPOHAMH U yTIIaMH TPe
YrONbHHUKA U PACCTOSHUEM MEKAY MapalIebHBIMU MPSIMBIME, TIPH HEOOX OJTUMOCTH TIPOBOJIUTH
IO XO/y PEIICHHUs JOMOIHUTEIbHEIC

MTOCTPOCHUSI, COTTOCTABIIATh TOIYYCHHBIH PE3yNbTAT C YCIOBHEM 3aJIauH, B 3a]ja4aX Ha
MMOCTPOCHUE UCCIIEI0BATh BO3MOXKHBIC CITyYan




reoMeTrpuyeckue Gpurypsi,
H3MepeHue reoMeTPUYeCKNX BeJTMYHH

HOBTOpeHHe. Peimenue 3agau

CTpOST JTOrMYECKUE LIEMH PACCYKIACHUH.

[IpenBocxumiaoT pe3yabTaT U YpOBEHb YCBOCHHSI (Kakol OyneT pe3yabTat?).

VYMEIOT CITylIaTh U CIBIIATD APYT Apyra.

BeiaBurarot 1 000CHOBBIBAIOT THITOTE3bI, MIPELIAraloT CIIOCOOBI UX TPOBEPKH.

CraBsat yueOHYIO 3a7]a4y Ha OCHOBE COOTHECEHHSI TOr'0, YTO Y€ U3BECTHO U YCBOEHO, M TOTO, YTO
elle HEM3BECTHO.

Pa3BuBarOT yMEeHHE HHTEIPUPOBATHCS B IPYIITY CBEPCTHUKOB M CTPOHUTH MPOILYKTHBHOES
B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMU

CaMOCTOSITETBHO CO3AAI0T AITOPUTMBI ISSITENbHOCTH MPH PELICHUH MTPOOIEM TBOPYECKOTO H
MIOMCKOBOT'O XapakTepa.

[ToHnMAaroT BO3MOXKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS, HE COBIAIAIONINX C COOCTBEHHOIA.
OCo03HaHHO U MPOM3BOJILHO CTPOSIT PEUCBbIC BBICKA3bIBAHUS B YCTHOM U MMUCHMEHHOM (opMme.
Cnuyarot coco0 1 pe3yabTaT CBOMX JCHCTBUHN C 3aJaHHBIM 3TaJOHOM, OOHAPYKHBAIOT
OTKJIOHEHUS ¥ OTIIMYUS OT DTaJIOHA.

YMEIOT ¢ MOMOIIIBIO BOITPOCOB JI0OBIBATH HEIOCTAIOINIYI0 HHPOPMAIIHIO.

Bri6upatot Hanbomnee 3¢ hekTHBHBIE CIOCOOBI PEMIEHNS 33/]a4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUH.

BHOCST KOPPEKTHBHI ¥ JIOTIOITHEHHSI B CIIOCOO CBOUX JISHCTBUH B CIlydae PacXOXKJCHHUS ITaJIOHa,
peanbHOro NEUCTBUS U €ro IPOAYKTa.

ITposIBIISIIOT TOTOBHOCTH a/IeKBATHO PEarnpoBaTh HA HYXKJIbI APYTUX, OKA3bIBAThH IIOMOIIIb U
HMOLMOHAIIBHYIO MOIIEPKKY HapTHEpaM.

OCO03HaHHO 1 IPOM3BOJIEHO CTPOSAT PeUeBbIC BHICKA3bIBAHMUS B INCHMEHHON (opMe.

OCO03HAIOT Ka4eCTBO U YPOBEHb YCBOCHHS.

[TpunepxuBatoTcss MOPaTbHO-ITHYECKUX U TICUXOIOTHYECKUX MPUHIUIIOB OOIICHUS 1

COTPYAHHYECTBA.

UToro

68 yacos
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1. YerbipexyroibHUKH 14 OOBSACHATD, YTO TAKOE JIOMaHas, MHOTOYTOJIbHUK, €0 BEPIIMHBI, CMEKHBIC CTOPOHBI, THATrOHAJIH, 1,2, 3,4,
n300pakaTh M paclo3HaBaTh MHOTOYI'OJILBHUKH Ha YEPTEXax; I[OKa3bIBaTh 3JIEMEHTHI MHOIO 56,7,8
1.1 Muozoyzonshuxu. 8 YrOJbHHUKA, €0 BHYTPEHHIOI W BHEIIHIOW 00JacTH;, (OPMYIUPOBATH ONpENeIeHHE BBHITYKIOrO
i Iapanrenozpamm u mpaneyus $HOFOy1“OJII)HI/IKa; n300paxkaTh M PACIO3HABATH BBITYKIbIE W HEBBIMYKIbIE MHOTOYTOJILHUKY;
OpPMYJIUPOBATh U JIOKa3bIBATh YTBEPIKJCHUSI O CYMME YIJIOB BBIITYKIIOI'O MHOTOYTOJIbHIKA H CYMME
E 1.2 Ipamoyzonvhux, pomd, 6 erop B}I;enII)HHx YIJIOB; oGLHCH;I}g, EaKI/Ie CTOpO}I/—I]\;I;I (]z:pIHI/IHBI) yzgrmpéxyronﬁmca Ha3I)IBay}z\)/ITC$I
's Keadpam MIPOTHBOIIOJIOKHBIMHU; (dbopMynupoBaTh orpe/eNIeH s napasuieNiorpamma, Tpanenuu,
= PaBHOOEAPEHHOM U MPSIMOYTOJBHOM Tparenuii, NpsMOyrojbHHKa, poM0a, KBaJIpaTa; U300paxars u
§ pacro3HaBaTh STH YETBIPEXYTONBHUKH; (OpMYNIHPOBAaTh W JIOKA3bIBATh YTBEPXKICHUS 00 HX
‘-E CBOWCTBAaxX M MPU3HAKAX; PEIIaTh 3a/Ia4l Ha BEIUUCIICHHE, JOKA3aTEIhCTBO U IOCTPOCHUE, CBSI3aHHBIC
2 C OTUMH BHJIAMHU YETHIPEXYTOJIbHUKOB; OOBSACHATH, KaKW€ IBE TOUKH HA3BIBAIOTCS CUMMETPHYHBIMH
o OTHOCHUTEJBHO MPSIMOM (TOYKH), B KAKOM CiTydae QHUrypa Ha3bIBaeTcs CHMMETPUYHON OTHOCHTEIBHO
% npsMoi (TOYKHM) W YTO Takoe OCh (IIGHTP) CUMMETpUU (DUIYPBI; IPUBOAUTH HPUMEPHI (GHUTYD,
[ o0JTalatoNMX OCeBOM (IIEHTPaIbHOW) CHMMETpHEH, a TakkKe MPUMEPHl OCeBOM W IEHTPaTbHOU
CUMMETPHH B OKpYKaroliei Hac 00CTaHOBKe
2. Iomwanp 14 OOBACHATH, KaK MPOM3BOANTCS U3MEPEHHUE IUIONMaeld MHOTOYTOIBHUKOB, KaKie MHOTOYTOJIbHUKH 1,2, 3,4,
= Ha3bIBAIOTCS PABHOBEIIMKAMH M KaKH€ PAaBHOCOCTABJICHHBIMH; ()OPMYIIHPOBATH OCHOBHEIE CBOMCTBA 56,7,8
2 = = IIJIOMIA/IeH W BBIBOAUTH C X TIOMOIIBIO (DOPMYIIBI IIIOMIAel MPsAMOYTrOIbHUKA, MapajuiesorpaMmma,
z 3 5| 2.1 1nowads mnozoyzonvhuka 8 TPEYTONIbHUKA, Tpamenud; (OpMyIHpPOBAaTh M JOKa3bIBaTh TEOPEMY OO0 OTHOIIECHWH ILIOIIAJIeH
oy E_ 2 TPEYTOJILHUKOB, UMEIOIINX TI0 PaBHOMY YTIIy; (hOpMyIHpOBaTh U JOKa3biBaTh TeopeMy lludaropa u
= 5 § oOpaTHyr0 ei; BbIBOAMTH (opmyny l'epoHa I TUIOMAAW TPEYTONBbHUKA; peliaTh 3aJadd Ha
=~ § 2.2. Teopema Iugpazopa 6 BBIYHCIICHHE U I0Ka3aTeNbCTBO, CBA3aHHEIE ¢ (hopMysIaMH Iiomianeii u reopemoit [ludaropa
=
3. IlonoOHBIE TPEYTrOJIbHUKH 19 | OOBbsAcHATH NOHSATHE NPONOPLUOHATIBHOCTH OTPE3KOB; (hOPMYIHPOBATH ONpEneNeHHs] MOJOOHBIX 1, 2, 3,4,
TPEYTOJILHUKOB 1 K03 (hprnireHTa noaoowust; hopMyIupoBaTh U TOKa3bIBATh TEOPEMBI: 00 OTHOIIIECHUH 5,6,7,8

I'eomeTtp
HYecKHe
durypsl

IUIOIAaAeH MONOOHBIX TPEYrOJILHUKOB, O MPU3HAKaX MON00Hs TPEYroJIbHHUKOB, O CpEeAHEH JTUHHUU
TPEYTOJIbHHKA, O TEPECEUEHNH MEAWaH TPEYroJbHUKA, O MPONOPIHOHANBHBIX OTpE3Kax B




3.1 Ilpusnaxu noodobus

3.2. Ilpumenenue nooobus

11

PSIMOYTOJILHOM TPEYTOJIbHUKE; OOBSCHATH, YTO TAKOE METO/] MTO00US B 33/1a4aX Ha MOCTPOCHUE, U
MPUBOJUTH MPUMEPHI MPUMEHEHUS ITOTO METO/A; OOBSICHATh, KAK MOXKHO HCIIOb30BaTh CBOMCTBA
MOAOOHBIX TPEYTOJbHUKOB B H3MEPHUTEIBHBIX paboTax Ha MECTHOCTH; OOBSCHATh, KaK BBECTH
MOHATHE TOA00HS JJIsi POU3BOJBHBIX (UrYp; (OPMYIHPOBATH OMPEACICHHE U HIUTIOCTPHPOBATH
MOHSTHUSI CHHYCA, KOCHHYCa U TaHT'€HCa OCTPOro YIja MPsIMOYrOJBHOIO TPEYroJbHUKA; BHIBOAUTD
OCHOBHOC TPUTOHOMETPUYICCKOC TOXACCTBO M 3HAYCHHUA CHMHYCA, KOCMHYCa W TaHI'€HCa IJIA YIJIOB
30°, 45°, 60°; pemath 3aa4u, CBsI3aHHBIC C IOJOOMEM TPEYrOIbHUKOB, JUIS BHIYMCICHHUS 3HAYCHUH
TPUTOHOMETPHYECKUX (PYHKIIMIA UCTIONB30BATh KOMITBIOTEPHBIE TPOTPAMMBI

I'eomeTpuueckue Gpurypsi .
HN3mepeHne reoMeTpHUYECKUX

BCJINYHH.

4. OKpyX’HOCTH

4.1 Kacamenwnas.
Ilenmpanvuvie u nucantvle
yenl

4.2 Bnucaunasa u onucauHas
OKDYIHCHOCD

17

10

UccnenoBath B3aMMHOE PACIONIOKEHHE NPSIMOH W OKPY)KHOCTH; (OPMYIHPOBATH OIpeicieHre
KacaTelnbHOU K OKPYKHOCTH; (DOPMYIIUPOBATH M JOKAa3bIBATH TEOPEMBI: O CBOWCTBE KacaTellbHOU, O
NpU3HAKe KacaTelbHOM, 00 OTpe3Kax KacaTelbHbIX, IPOBEAEHHBIX U3 OJJHOM TOYKH; (GopMyIHpOBaTH
MOHSTHS IIEHTPAILHOTO YIJia ¥ TPayCHOW MEpPHI JIyTH OKPYKHOCTH; (POPMYJIMPOBATh U JIOKA3hIBATh
TEOPEMBI: O BITUCAHHOM YTJI€, O IIPOU3BEACHUH OTPE3KOB MepeCceKatoNINXCs XOp; POpMyIHpOBaTh U
JIOKa3bIBaTh TEOPEMBI, CBA3AHHBIE C 3aMEYaTEIbHBIMI TOYKaMH TPEYTOJbHUKA: 0 OMCCEKTPHCE yria
1, KaK CIENCTBUE, O TepeceueHN OMCCEKTPHC TPEYTrOJbHUKA; O CEPEeNMHHOM MEPIEHANKYIApe K
OTpe3Ky M, Kak CIEICTBHE, O TIEPECEUCHNH CEPENWHHBIX MEePIEeHANKYIIPOB K CTOPOHAM
TPEYTOJIbHUKA; O TIEPECEUEHNH BBICOT TPEYTOJIbHUKA; (DOPMYIHPOBATH ONPENEIEHUST OKPYKHOCTEMH,
BIIMCAHHOW B MHOTOYT'OJILHUK ¥ OITMCAHHOW OKOJIO MHOTOYTOJIbHHKA; (DOPMYIIMPOBATH U JIOKA3bIBATh
TEOpEMBl: 00 OKPY)XHOCTH, BIMCAaHHOH B TpPEYrojbHHUK; 00 OKPYXXKHOCTH, OIHCAHHOWH OKOJO
TPEYyroJbHUKA; O CBOMCTBE CTOPOH OMMCAHHOI'O YEThIPEXYTOJIbHUKA; O CBOICTBE YIVIOB BIIMCAHHOI'O
YeThIpEX YroJbHUKA; PEIlaTh 3a7aul Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO U IIOCTPOECHHE, CBA3aHHBIE C
OKPYXHOCTBIO, BIIMCAaHHBIMM M ONHMCAaHHBIMM TPEYrOJbHUKAMHU U  YeThIPEXYroJIbHUKAMU;
HCCIIE0BaTh CBOWCTBA KOH(UIypalluii, CBSI3aHHBIX C OKPYKHOCTBIO, C IOMOIIBIO KOMIIBIOTEPHBIX
IIPOrpaMm

o
o
\‘

B

oo

I'eomeTrpuueckue purypsbl.
N3mepeHne reoMeTpHUYECKHUX

BCJIUYHH.

5. IloBTOpenue. Pemenue
3aaau

CTposT NOrHyYecKue enu paccyKaeHui. [IpeBOCXUIAOT pe3ynbTaT U ypOBeHb YCBOCHHS (KaKOH
Oyzer pesymbrar?). YMEOT CIymiaTh W CIBIIATH JPYr Opyra. BBIIBUTAIOT M OOOCHOBBIBAIOT
THITOTE3BI, MPEIarafoT Croco0bl uX MpoBepkH. CTaBiT ydeOHYIO 3a/ady Ha OCHOBE COOTHECEHHUS
TOT'0, YTO Y’K€ H3BECTHO M YCBOEHO, H TOT'0, YTO €IIle HEHU3BECTHO.

Pa3BuBaOT yMeHHE HWHTErpUPOBATBCS B TPYNIy CBEPCTHHKOB W CTPOUTH IPOIYKTUBHOE
B3aUMOJICHCTBHE CO CBEPCTHHKAMH M B3pOCHBIMH. CaMOCTOSTENFHO CO3/Al0T  alTrOPHTMBI
JeATETbHOCTH TPH PEIICHHH NpoOJeM TBOPYECKOTO M IIOMCKOBOrO Xapakrepa. [loHMMaioT
BO3MOJKHOCTh Pa3MYHBIX TOYEK 3pPEHMs, HE COBMAJAOMUX C coOcTBeHHOWH. OCO3HaHHO U
MIPOU3BOJIBHO CTPOST PEUEBbI€ BHICKA3bIBAHUS B YCTHOW M MUChbMEHHOH (opme. CuyaroT crnocod u
pe3ynabTaT CBOMX IEHCTBHI C 33aJaHHBIM STAaJOHOM, OOHAPYKHBAIOT OTKIOHEHUS W OTJIMYUS OT
JTajJloHa. YMEIOT C IOMOIIBIO BOIPOCOB JA00BIBaTH HEAOCTAIOMyI0 HH(popmauuio. BriOuparor
HanOoee Y3 eKTHBHBIE CIOCOOBI PEIICHHS 33/1a41 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUIA.
BHOCAT KOppEKTHBBI M JOMOIHEHHS B CIOCO0 CBOMX JICWCTBHH B CIydae pacXOKICHHS JTaJIOHa,
peasbHOro JSHCTBUS U €ro IPOIYyKTa.

o N
~N w

o

o

Hrtoro

68 yacoB
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Pazgen

Conepxanue

KoJ1-B0o yacoB

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4YeHHKA (HA YPOBHE Y4eOHbIX
nedcTBHIA)

HaIIpaBJICHUA

(v

BOCIIMTATE/IBHOU
AeATeJIbHOCTU

BekTopsl

1.. BekTopsl

(ee]

(DOpMy.HI/IpOBaTI) ONpCACICHUA U WIUIIOCTPUPOBATH IOHATHUA BEKTOpPA, €TI0 JJIMHBI, KOJUIMHCAPHBIX
1 paBHBIX BEKTOPOB; MOTUBHUPOBATH BBECACHUC MOHATUN U HCI;‘ICTBPII‘;I, CBs3aHHBIX C BEKTOpaMu,
COOTBCTCTBYIOIIUMU IIPUMEPAMH, OTHOCAIIUMHUCA K (l]I/I3I/I'-IeCKI/IM BCKTOPHBIM BCIIMYUHAM;
IIPUMCHSATH BEKTOPLI U I[Gf/iCTBI/ISI HaJa HUMU NIPpH PCHICHUU T'COMETPUUCCKUX 3a1a1

o | OCHOBHBIE

~N N

o w
>
o

2. Metoa koopauHat

10

OOBACHATH ¥ WIUTIOCTPUPOBATH MOHATHSA MPSIMOYTOIBHON CHCTEMBI KOOPAWHAT, KOOPAUHAT TOUKU
¥ KOOPJIMHAT BEKTOPA; BHIBOJIUTH M MCIIOIH30BATh MIPH PEIICHHUH 3a/1a4 (POPMYITBI KOOPAMHAT
CEpEMHBI OTPE3KA, JUIMHBI BEKTOPA, PACCTOSHUS MEXKIY IBYMSI TOUKAMU, YPABHEHUS OKPY>KHOCTHU
U IpSIMOU

BekrTopsbl.
Koopaunarsl.

3. CoOTHOUIEHUST MEKTY
CTOPOHAMH M YIJIAMH
TpeyroJbHuka. CkajasipHoe
NpousBe/ieHHEe BEeKTOPOB

11

dopMyIHpPOBaTh U WILTIOCTPUPOBATH OMPEC/ICHHS CUHYCa,KOCHHYCa, TAHICHCA U KOTaHT'€HCa
yri0oB ot 0 10 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPHUIECKOE TOKISCTBO U (hOPMYIIbI
npuBeIeHus; POPMYITHPOBATH U JOKA3bIBATH TEOPEMBICHHYCOB U KOCHHYCOB, IIPUMEHSTh UX TIPU
PEILICHUU TPEYTOIBHUKOB; O0BSACHSITh, KaK UCIIONB3YIOTCS TPUTOHOMETPHYIECKHE (hOPMYIIBI B
U3MEPHUTEIBHBIX pad0Tax HA MECTHOCTH;(hOPMYITUPOBATH ONMPEEIICHHSI YTiIa MEXITY BEKTOpaMH
UCKAIIIPHOTO TIPOHU3BE/ICHUSI BEKTOPOB; BHIBOJUTH (DOPMYITYCKAIISIPHOT'O TIPOU3BEIICHUS Yepe3
KOOPJIUHATHI BEKTOPOB;(hOPMYIIUPOBATh U OOOCHOBBIBAThH YTBEPIKIACHUE O CBOMCTBAXCKAJISIPHOTO
MIPOU3BENICHHUS; UCTIONIL30BATh CKAISIPHOE IPOU3BEICHUE BEKTOPOB TIPU PEIICHUH 3314

HN3mepenue
reoMeTpu4ecK

HUX BEJIUYUH.

4. JInuHa OKPYKHOCTH U
IUIOIA/Ib Kpyra

12

DopMyIMpOBaTH OIPEAEIEHUE IPABUIBHOIO MHOIOYT'OJIbHUKA; ()OPMYIHPOBATh U JIOKA3bIBATD
TEOpEMBbI 00 OKPY>KHOCTSIX, OMCAHHON OKOJIO IIPaBUIIBHOI'O MHOTOYT'OJIbHUKA U BIIMCAaHHOMH B
HEro; BBIBOJMUTH U UCIIOJIB30BATh (YOPMYJIBI ISl BEIYMCIEHHS IJIOIAAN PABUIBHOTO
MHOTOYTI'OJIbHHKA, €0 CTOPOHBI U paAnyca BIMCAHHOM OKPYXHOCTHU; PEIIaTh 3a1a41 Ha
IIOCTPOEHHUE MTPABUIIBHBIX MHOTOYTOJIbHUKOB; OOBSICHSITD MOHATHS [UIMHBI OKPYKHOCTH M ILIOIIAAN
KpYra; BBIBOAUTH (POPMYJIbI AJIsl BBIYMCIICHUS JJTUHBI OKPYKHOCTH U AJMHBI AyTH, IJIOMAIN KPyra
1 IUTOLIAa1 KPYTOBOTO CEKTOPA; NPUMEHSTh 3TH (POPMYIIbI IPH PELICHUH 3a1a4

I'eomeTpunue

CKHUe
(urypsl

5. JABuxkenue

OOBACHATH, UTO TaKOE OTOOPAKEHUE INIOCKOCTH Ha ce0sl ¥ B KAKOM CIIy4ae OHO Ha3bIBaeTCs
JBIDKEHHEM IIOCKOCTH; OOBSICHATH, YTO TAKOE OCEBAsi CHMMETPHS, ICHTPaJIbHAasl CHMMETPHS,
napaie’abHbIi IEPEHOC U IOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOpaKEHHSI MIJIOCKOCTH Ha ce0s
ABJISIIOTCSL ABMKEHUSMH; OOBSICHATh, KAKOBA CBSI3b MEXK/Y IBHKCHUSIMH U HAJIOXKEHUSIMU;
WITIOCTPUPOBATH OCHOBHBIEC BUABI IBM)KEHHH, B TOM YHCIIE C TOMOIIbIO KOMIIBIOTEPHBIX
MpOrpamMm




Harasanasa reoMeTpus

6. HayajabHble CBeleHUs U3
Crepeomerpun

OOBSCHATH, UTO TAKOE MHOTOTPaHHUK, €r0 IPaHu, pédpa, BEPIIUHbI, THarOHAIN, KAKOH
MHOTOTPaHHUK Ha3bIBAETCSI BBITYKIIBIM, YTO TaKOE N-yroibHas npu3Ma, e€ OCHOBaHHUs, OOKOBBIE
rpaHu U OOKOBBIE pEOpa, Kakasi Mpu3Ma Ha3bIBaeTCs MPSMON M Kakas HAaKIOHHOMW, YTO TaKoe
BBICOTA MPHU3MBI, KaKasl Ipru3Ma Ha3bIBAa€TCs NapaljieNenUIe oM U KaKo Mapasienenunen
Ha3bIBACTCS MPSMOYTOJIBHBIM; (POPMYITHPOBATH U OOOCHOBBIBATH YTBEPKACHUS O CBOMCTBE
JraroHaell nmapasenenuresa U o KBaapaTe JUaroHaiay MpsiMOyroJIbHOT0 apaJulenenuIena;
OOBSCHATD, UTO TaKOE 00bEM MHOTOIpaHHHKA; BEIBOAUTH (C MOMOIIBI0 puHIMa KaBaabepn)
tdhopmyny 06bEMa IPSIMOYTOIBHOTO MapajlieNenuIena; O0bsICHITh, KAKOH MHOTOTPaHHUK
Ha3bIBACTCSl MUPAMHJION, YTO TAKOE OCHOBAaHUE, BEpIINHA, OOKOBBIE I'paHH, OOKOBBIE pEOpa U
BBICOTA TIMPaMU/IbI, KaKasi IHpaMH/ia Ha3bIBaeTCs MPABUIIBHOMN, YTO TaKoe anogemMa MpaBUIIbHON
NUpaMUJIBL, IPUBONTH (popMyity 00bEMa MUPaMUIbL, OOBICHITH, KAKOE TEI0 Ha3bIBACTCS
WIMHIPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS, PaJyc, OOKOBast MOBEPXHOCTH,
o0pasyroiue, pa3BépTka OOKOBOI MOBEPXHOCTH, KAKUMHU (hOPMYJIaMHU BBIPAKAIOTCS 00BEM U
Iom@aas> GOKOBOW MOBEPXHOCTH IIWITUH/IPA;00bSICHATH, KAKOE TEJIO0 Ha3bIBACTCSI KOHYCOM, YTO
TaKO€ erooch, BEICOTA, OCHOBaHKE, OOKOBasI TIOBEPXHOCTH, 00pa3yrolye, pa3BépTka OOKOBOI
MOBEPXHOCTHU, KaKUMH (HOPMYIIaMUBBIPAKAIOTCS 00hEM KOHYCA U TUIOMAh OOKOBOI
MOBEPXHOCTHU; OOBSCHSITD, KaKasi IIOBEPXHOCTh HA3bIBaeTCs c(hepoii) U KaKoe TeNo Ha3bIBaeTCs
1IapoM, YTO TaKoe pajuyc U auamerp cdepsl (mapa), KakKuMu GopMysTaMu BbIPaXKarOTCI00HEM
nrapa u miomas chepsl; n300paxath 1 paclio3HaBaTh HA PUCYHKAX MPU3MY, apajuielelnuIie],
MUPaMULy, OHIHHAP, KOHYC, Iap

DJIeMEeHTBI JOTMKHU

7. 006 akcuoMax NJIAHUMETPHUH

CTposIT JTOTHYECKUE MEMH PacCyKICHHUH.

IIpeaBocxumaroT pe3yabTaT U yPOBEHB YCBOCHUS (Kakol OyaeT pe3yabTar?).

YMeEIoT cymarh U CIBIIATh IPYT ApyTa.

BbI1BUTAIOT 1 000CHOBBIBAIOT THITOTE3bI, IPEITATAIOT CIIOCOOBI HX MPOBEPKHU.

CraBsT yueOHYI0 337]a4y Ha OCHOBE COOTHECEHHSI TOr'0, YTO yXK€e U3BECTHO U YCBOECHO, U TOTO, YTO
elle HEM3BECTHO.

Pa3BuBaroT yMEHHE HHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOJIYKTHBHOE
B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU

8. IloBTOpenue. Pemenue
3aaa4

CaMOCTOSTENBHO CO3AAI0T AITOPUTMBI ACITEIBHOCTH MPH PELICHUH MPOOIEM TBOPUECKOTO U
IIOMCKOBOI'0 XapakTepa.

[ToHuMAarOT BO3MOXKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS, HE COBIAJAIOIINX C COOCTBEHHOM.
OcCo3HaHHO U INPOU3BOJIEHO CTPOSIT PEUEBbIC BHICKA3bIBAHUS B YCTHOM M MUCBMEHHOM (hopme.
Crugarot crioco0 u pe3yibTaT CBOMX JEWCTBUH C 33IaHHBIM TAIOHOM, OOHAPYKUBAIOT
OTKJIOHEHHUS ¥ OTIIMYUS OT STAJIOHA.

YMEIOT C MOMOIIBIO BOIPOCOB 100BIBATH HEAOCTAIOIIYIO HH(OpMAIIHIO.

Hrtoro

68 yacos




COT'JIACOBAHO COI'JTACOBAHO

ITpoToxo 3aceaaHus 3amecrEraefb nupekTopa no yP
metomuueckoro coseta OOII Ne 27 T pr g %’Z{}a/
0T pycra 2022 roma Ne 1 “ noxme ®HO
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