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Vuurens [lxkadbpuii Enena HukomaeBHa

ITporpamma pa3paboTaHa Ha OCHOBE OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI
ocHOBHOTO 0011eT0 00pazoBanuss MOBY OOII Ne 27 ct. Bo3necenckoi (yTBep>KIeHHOM
pelieHreM neaarorudeckoro copera, npotokoi Nel ot 31 asrycra 2015) B cooTBETCTBUM
C IPUMEPHOI OCHOBHOM 00pa3oBaTEILHON MTPOrPaMMO OCHOBHOT'O OOIIETro
obOpazoBanus (mpoToko ot § anpesst 2015 r. Ne 1/5.



1. Ilnanupyemble pe3yabTaThl 0CBOeHHs NpeaMera «MaremaTuka» /-9 Kiace

OcBoeHue yueOHOro mpenmera «MaremaThkay JIOJDKHO 0oOecrevnBaTh JOCTHKEHHUE HA YPOBHE
OCHOBHOTO O0LIEr0 00pa30BaHUs CIEAYIOMIMX JIMYHOCTHBIX, METAlPEJAMETHBIX M MPEJAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI:

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOTpaMMbl  y4eOHOro mpeaMera «MartemaTuka
XapaKTEePU3YIOTCS:

1. IlaTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM HWHTEpeca K MPOILLJIOMY M HACTOSIIEMY POCCHMCKON MaTEeMaTHUKH, IEHHOCTHBIM
OTHOIIIEHWEM K JOCTHIKEHUSM POCCHHCKMX MaTeMAaTHMKOB M POCCHMCKON MAaTEMaTHYECKON IIKOJIBI, K
HCIIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTUX HayKax M MPUKIAJIHBIX chepax.

2. I'paixaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKIaHWHA W peajlu3alil ero Tpas,
MPEACTABICHUEM O MaTeMAaTHYECKHMX OCHOBaxX (YHKIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYD, SBJICHHM,
MIPOLIEAYP TPAXKIAHCKOTO 00MIeCTBa (BRIOOPHI, OMPOCHI U IIP.); TOTOBHOCTHIO K OOCYXICHHIO dTHUECKUX
npo0yieM, CBSI3aHHBIX C MPAKTUYECKHUM IPUMEHEHHEM ITOCTHKEHHH HayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAIbHO-ITUYECKUX MPUHIIMIIOB B ICSITEIIbHOCTH YUEHOTO.

3. TpyaoBoe BocmUTaAHHUE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTME B PEIICHUU TMPAKTUYECKUX 3a]ad MaTeMaTUYeCKOu
HaIlpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro 0O0pa30BaHUs Ha MPOTHKCHUH BCEH KU3HHU
JUTSL YCHIEITHON TTpo(ecCHOHABHOM ACSITETFHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHUH; OCO3HAHHBIM
BBHIOOPOM M MIOCTPOCHUEM MHIUBUIYaTbHOU TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YUETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

4. JcTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOITMOHATHLHOMY U 3CTETUYCCKOMY BOCIPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/la4, pelIeHul, pacCyACHHUI; YMEHHIO BUACTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. IleHHOCTH HAYYHOT 0 O3HAHMSI:

OpHUEHTAIINEH B JAeSITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, TPUPOIBI U 00IIECTBA, TOHUMaHUEM MaTEMAaTHIECKON HAYKH KaK
cdepbl YeT0oBeUeCKOl NeATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl Pa3BUTHUS ITUBUIU3AIINH;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH W MaTeMaTHUYeCKOW KyJIbTypOW Kak CpPEJACTBOM TO3HAHUS MHPA;
OBJIAJICHHEM MPOCTEHIIIMMU HAaBBIKAMH HCCIIEOBATEIBCKON AESTENHHOCTH.

6. dusnyeckoe BoOCNUTAHUE, (POpMHMPOBAHHME KYJbTYPbI 310POBbS M 3MOLMOHAIBHOIO
0J1aronoJIyyus:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKUE 3HAHUS B HMHTEpPECax CBOETO 3/I0POBbsS, BEIACHUS
3I0pOBOTO 00pa3za JKU3HU (3A0pPOBOE MHTaHWE, COATAaHCUPOBAHHBIA pEXUM 3aHATHH M OTIBIXA,
perynspHas ¢puznyeckas akTUBHOCTb); C(hOPMHPOBAHHOCTHIO HAaBbIKA PeQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OMKOKY U TAaKOTO e MpaBa APYroro 4yeaoBeKa.

7. IKoJI0THYECKOe BOCTIMTAHUE:

OpUEHTaIlMell Ha MPUMEHEHHWE MAaTeMaTHYeCKMX 3HAHUU JUIs pelieHus 3aaad B 001acTu
COXPaHHOCTH OKPYKAIOIIEH Cpejibl, TUTAHUPOBAHMSI MIOCTYIKOB M OIEHKH X BO3MOYKHBIX MOCIIC/ICTBUIMA
JUIS OKPY>KAIOIIEH Cpebl; 0OCO3HAHUEM TII00aThbHOTO XapaKTepa HKOJIOTHUYECKUX MPoOIeM U MyTed Ux
pereHusl.

8. JIlmuHocTHBIe pe3yabTaTbl, oOOecHeYMBaOIIMEe AJANTANMI O00ydamolIerocsi K
U3MEHSIIOIIMMCS YCJIOBHSIM COIHAIBLHON U TPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUUECKYIO JeATEeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX JIIOJICH,
MpHOOpPETaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIbITA IPYTHX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YnCie (OPMYITUPOBATH HIECH, TTIOHSITHUSA,
TUMOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YHCIE paHee HE H3BECTHBIX, OCO3HABATh AC(PHUIIUTHI
COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPHUHUMAEMBIC PEIICHUS U NEeHCTBUS, (DOPMYITHPOBATH
1 OLICHHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylnbTaThl OCBOCHHS MPOrpamMmbl yueOHoro npeamera «MaTemaTuka
XapaKTepPU3YIOTCS OBIIAJICHHEM YHHBEPCATHHBIMU TTO3HABATEIILHBIME JICHCTBUSMU, YHUBEPCATLHBIMH
KOMMYHHUKATUBHBIMU JEHCTBUSIMHU U YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU.

1) Yuueepcanvuvie nosnasamenvhvie oeticmeus. obecneuusarom gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yUaowuxcs (0ceoenue Memooos8 NOHAHUS OKPYHCAIOUIe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMmeHut pabomams ¢ uHgopmayuet).

Ba3oBble JJornueckue aeiicTBuA:

- BBISBJIATH M XapaKTePU30BaTh CYIICCTBCHHBIC TIPU3HAKU MATEMAaTHICCKUX 0ObEKTOB, TIOHATHUH,
OTHOIICHUN MEX]y MOHATUSAMU; (OPMYIUPOBATH ONPEeNICHUs TOHITUI; YCTaHABIUBATh
CYIIECTBCHHBIN PU3HAK KIacCU(PHUKAIINN, OCHOBAHUS JIsl 00O0OIIICHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN3a;

- BOCHPHHHUMATH, POPMYIHUPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIHHBIC U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC;

- BBISBJIATH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEYHs B (pakTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX; TIpeIaraTh KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYML;

- JIeNiaTh BBIBOJIBI C UCTIOJIB30BaHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHTYKTUBHBIX
YMO3aKTIOYCHHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

- pa3dupaTh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIPsIMbIE U OT IPOTHUBHOTO),
MIPOBONTH CAMOCTOSITEIIBHO HECIIOKHBIE JI0KA3aTeIhCTBA MATEMATUIECKHX (DAaKTOB, BEICTPAMBATH
apryMeHTaI1I0, TPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

- BBIOMpaTh CNOCO0 peleHus yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHMUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejibCcKue qeiCTBHUS:

- HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS; (OPMYITUPOBATH
BOIPOCHI, GUKCHPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHPHO YCTAHABITUBATH UICKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

- MPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIJIaHy HECIIOKHBIN 3KCTICPUMEHT, HEOOJIbIIIOe
UCCJIETOBAHKE 110 YCTAaHOBIEHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy CO00i;

- CaMOCTOSATENBHO (HOPMYIHUPOBATh 0000IIEHNUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJTI0ICHUSI, KCCIICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTH MOJTYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
0000I1IeHHI;

- MPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, & TAKXKE BBIABUTATH MTPEIIOJIOKCHHS O €TO
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmanmeii:

- BBISBJIATH HEJIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
peIIeHNUs 3a]1a9H;

- BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMAITUIO PA3THUHBIX
BHJIOB ¥ (DOPM IpeICTABIICHUS;

- BBIOMpATh (hOpMy MpeAcTaBIeHUs HHPOPMAIIUU U UIUTFOCTPUPOBATH PEIIaeMble 3aa4UH
CXEeMaMH, JTHarpaMMaMu, HHOU TpadUKoi U X KOMOWHAIIHSIMH,

- OIIEHUBATh HAIEKHOCTh UH(POPMAIIUU TI0 KPUTEPHUSIM, TIPEIOKESHHBIM YUUTEIIEM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vnusepcanvhvle KOMMYHUKAMUGHbIE OeliCMBUs 06ecneuusarom c@hopmuposaHHoCcy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCHL.

Oo0menue:

- BOCIIPHHUMATH U ()OPMYIUPOBATH CYXK/JICHUS B COOTBETCTBHH C YCIOBUSIMH U IEIISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI 110 X0y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIyY€HHBIH pe3ybTaT;



- B X07Ie OOCYKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOMH TEMBI, POOJIEMBI,
pelnaeMoii 3a/1a4u, BHICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHHUS; COMIOCTABIISATh CBOU CYXKICHUS
C CY)KICHHUSMH JIPYTHX YYaCTHUKOB JUasiora, 0OHApYKUBATh pa3IMIUe U CXOJCTBO MO3HIINN; B
KOPPEKTHOH opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

- IPEJICTABIISATH PE3YIbTATHI PEIICHHS 3a/1a41, SKCIIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA,
CaMOCTOSITENTLHO BBIOMPATh (DOPMAT BHICTYIUICHHUS C YYETOM 3a]1a4 MPE3CHTAI[UU U OCOOCHHOCTEH
ayJUTOPHUH.

CoTpyaHn4eCcTBO:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW U HHIMBHUIYaIbHON paObOTHI IPU
pelIeHNN yu4eOHBIX MaTEeMaTHYECKHX 33]a9; IPUHUMATH 11€]1h COBMECTHOM JCSITeIbHOCTH, TUTAHUPOBATH
OpTaHU3aIMI0 COBMECTHOM PabOTHI, pacIpeIelisiTh BUIbI PadOT, IOTOBApUBATHCS, 00CYKIATh MPOLIECC U
pe3ynbTat paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTFOICH;

- Y4aCTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYy ACHHUS, OOMEH MHEHHSIMHU, MO3TOBBIC
IITYPMBI U JIp.); BBITIOTHATH CBOKO YaCTh pa0OThI U KOOPUHUPOBATH CBOU ACHCTBHSI C APYTUMU
YyieHAMHA KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOILIUI MPOIYKT IO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Ynusepcanvuvie pecynsimusnvle oeticmsus obecneuusarom Gopmuposarue CMulCl08bIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuszamnus:

- CaMOCTOSTEIBLHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4u (MIJIM €r0 4acTh), BBIOUpaTh
croco0 pereHus ¢ Y4ETOM UMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb:

- BIAJETh CII0CO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOLIecca U pe3yibTaTa peleHus
MaTeMaTHUYECKOH 3a1a4u;

- MPEJBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELICHUH 3a/1a4i, BHOCUTh
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX 00CTOSTEIbCTB, HAlICHHBIX OIIMOOK, BHISBICHHBIX
TPYAHOCTEN;

- OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ICATEIHHOCTH TIOCTABJICHHON IIEJIA U YCIIOBHSIM,
OOBSCHATH MPUYUHBI JOCTHXKCHUS WM HEJJOCTUKEHHS 11€TTH, HAXOIUTh OIIHOKY, 1aBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJBTATBI MOAYJIA «AJITEBPA»

OcBoenne ydyeOHOro mMoayns «Anredpa» Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHMs JOJKHO

obecreynBaTh JOCTHKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:
7 knace

Yucna u éviuucnenus

- BpimonsATh, coderas yCTHbIE M NHCbMEHHbIE NPUEMBI, apu(pMETHUYECKHE JEHCTBUS C
palMOHAIBHBIMU YHACIAMU.

- HaxoauTh 3HaueHus: YMCIIOBBIX BBIPAXEHHH; MPUMEHSITh pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBHIPAKEHUH, COIEPKAIUX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

- [TepexouTh OT 0JHOH (POPMBI 3aMUCH YUCEI K IPYroi (Mpeodpa3oBhIBaTh AECATHUHYIO 1poOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpOOB).

- CpaBHUBATH U yNOPSI0YMBATh PAllMOHAIbHBIC YHCIIA.

- OKpyIJIATh YHCIIA.

- BBINONHAT NPUKHUAKY W OLEHKY pe3yjbTaTa BBIYUCICHUH, OLIEHKY 3HAYEHWM YHCIIOBBIX
BBIPA)KCHU.

- BBINONHATE IEHCTBHSI CO CTENEHSIMU C HATypaJbHBIMU ITOKA3aTEIISIMHU.

- [IpuMeHATh IPU3HAKY IETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIIN HATYypaIbHbIX YUCEN.



- Pemarp mNpakTUKO-OPUEHTHPOBAHHBIC 3a/la4yM, CBSA3AHHBIC C OTHOIICHUEM BEIINYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYMH, NPOLEHTAMH; WHTEPIPETUPOBATh PE3YNbTAaThl PEIIECHUS 3ajad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipasrxcenus

- Hcnonp3oBaTh anreOpanveckyro TEPMUHOJOTHIO M CHMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUS y4eOHOr0 MaTepuaa.

- Haxoaute 3HaueHust OyKBEHHbBIX BBIPAXKEHUH ITPU 3aJaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

- BbinonHATh npeoOpa3oBaHMs LEJIOrO BBIPAKEHUS B MHOIOWIEH IPUBEIACHHUEM IOJOOHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

- BBINONIHATS yMHOXKEHHE OJHOWIEHA HA MHOIOWICH M MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHATh
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

- OCylIecTBIATh Pa3jIoKEHUE MHOIOWIEHOB Ha MHOXHUTENIN C IMOMOILBIO BBIHECEHHUS 33 CKOOKHU
00I1Iero MHOKHUTEIIS, TPYIIITUPOBKHU ClIaraeMbIX, IPUMEHEHHS (HOPMYI COKPAMIEHHOTO YMHOKEHUSI.

- [IpumensaTs mpeoOpazoBaHKsi MHOTOWICHOB JUIS PEIICHHs pa3IMYHBbIX 33]ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

- Hcnonb3oBaTh cBOICTBa CTemeHEH C HATypaJbHbIMU IOKa3aTeNsIMH JUIsl NpeoOpa3oBaHMs
BBIPAYKECHHUIA.

Ypasnenusn u nepasencmea

- Pemate InHEHBIE YPABHEHMS C OJJHOM IIEPEMEHHOM, IPUMEHSIS IIPABUJIA IIEPEX0/1a OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, SBIISE€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

- [IpumensTh rpaduyeckre METOABI P PEIICHUH JTHHEHHBIX YPABHEHHIA U HX CHCTEM.

- [lopOuparb mpumepsl map 4ucell, SBISIFOIIMXCS PEUIEHUEM JMHEMHOIO YpaBHEHHSI C JBYMsS
IIEPEMEHHBIMH.

- CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpadMK JUHEHHOTO YpaBHEHUS C JBYMs IEPEMEHHBIMU;
HOJIB3YsICh I'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

- Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs EPEMEHHBIMH, B TOM YHUCIIE TpapUUECcKH.

- CocTaBiATh U pellaTh JIMHEWHOE YPABHEHHME WJIM CHCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIIOBHUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3ysbTar.

Koopounamut u zpagpuxu. @ynxyuu

- N3o0pakath Ha KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIWHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl; 3alIMChIBAaTh YUCIOBbIE IPOMEXYTKH Ha alNredpandeckoM s3bIKe.

- OT™MeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJMHATaM; CTPOUThH Ipaduku
auHeWHbIX QyHKIUH. CTpouTh rpaduk GyHKIUU y = |x|.

- OnuceiBaTh ¢ MOMOIIBIO (YHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMM: CKOPOCTb,
BpEMs, paCCTOSIHUE; [I€Ha, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTENILHOCTD, BpEMsl, 00bEM pabOTHI.

- HaxonuTh 3HaueHne pyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

- Ilonumarp rpaduyeckuii crnoco® TPEACTABICHHUS W aHanu3a WH(OpMaIMU; HW3BJICKATh M
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u eviuucnenusn

Hcnonp30BaTh HaYaJbHBIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTENIbHBIX YUCEI JUIsl CPAaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH; N300pakaTh JEHCTBUTENbHBIEC YKC/Ia TOYKaMU Ha KOOPAUHATHOM MPSIMOH.

- IlpumeHsTh MOHATHE apu(METHUYECKOro KBaJIPaTHOIO KOPHS; HAaXOAWThb KBaJpaTHbIE KOPHH,
UCIOJIB3YS NPU HEOOXOJAMMOCTH KaJbKYJSATOP; BHIMOIHIATH PE0Opa30BaHusl BRIPAXKEHUN, coAepKaIIuX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YysI CBOWCTBA KOPHEH.

- Hcnonp3oBatk 3amucu OOJBIIMX U MAJBIX YUCEN C MOMOUIBIO JECATUYHBIX poOel U cTeneHen
gucia 10.

Anzedpauueckue eviparcenus



- [IpuMeHATh MOHATHE CTENEHH C LIEJIbIM II0Ka3aTeIeM, BBINOIHATh IPe0Opa30BaHUs BEIPaKEHU,
COJIEPIKAIIMX CTEIICHH C LENBIM MOKA3aTEIIEM.

- BBINONHATE TOXKIECTBEHHBIE NMPEOOpPA30BaHUs PALMOHANBHBIX BBIPAXEHUH HAa OCHOBE MpaBUII
JCHCTBHUI HaJl MHOTOWICHAMH U alireOpandecKuMHU JPOOsIMHU.

- PacknagpiBaTh KBaipaTHBIN TPEXWIEH HA MHOKUTEIIN.

- IlpumensTe npeoOpa3oBaHMs BBIPAKEHUH Uil PELICHUS Pa3IUYHBIX 3a/a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Ypasnenun u nepasencmea

- Pemate nuHelHbIE, KBaJipaTHbIE YPABHEHUS U PALMOHAJIBHBIC YPABHEHUS, CBOIALIMECS K HUM,
CUCTEMBI JIBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

- IIpoBoauTh NMpPOCTEHIINE HUCCIEIOBAHMUS YPAaBHEHUM W CHUCTEM YPaBHEHHM, B TOM 4YHCIE C
IpUMEHEHHEeM TrpaduyecKux MpeacTaBieHuil (yCTaHAaBIUBaTh, MMEET JM YpPAaBHEHHE WM CHUCTEMa
YpaBHEHUH pEILLIEHUs, €CJIU UMEET, TO CKOJIBbKO, U IIp.).

- [lepexoauTh OT croBecHOW (HOPMYIHPOBKH 33a4M K €€ anredpandecKoil MOJAEIH ¢ MOMOIIBIO
COCTaBJICHHS YPaBHEHMS WJIN CUCTEMBbl YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYEHHBIN pe3yJIbTar.

- IlpuMeHsTh CBONCTBA YHUCIIOBBIX HEPABEHCTB Il CPaBHEHUS, OLICHKHU; pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOI MEepeMEHHOM M UX CHCTEMbI; JaBaTh IpapUUEcKyl0 WILIIOCTPALMIO MHOKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

- [lonumarp ¥ uCHONIB30BaTh (YHKIMOHAJIbHBIE TMOHATHUSA U S3bIK (TEPMUHBI, CUMBOJUYECKUE
0003HAYCHHA); ONMPEACIATh 3HauYeHHE (PYHKIUHM 1O 3HAYCHUIO apryMEHTa; OIPENeNsATh CBOWCTBA
¢byHkuuu no e€ rpadukxy.

- CtpouTtsh rpaduku srieMeHTapHBIX (YHKIUN BUAa Y = g, y=x2y=x3y=Vx,

y = |x| ; onmchIBaTH CBOWCTBA YMCIIOBOM (QYHKIHMH MO €€ TpadHKy.
9 kanace

Yucna u eviuucnenusn

- CpaBHMBATh U yNOPSI0YMBATH PAllMOHAIbHBIE U UPPALIMOHAIBHBIE YUCIIA.

- Boimonuats apudmernueckue AEHCTBHS € PAalMOHATIBHBIMH YHUCIAMH, COYe€Tas YCTHbIE WU
ITACbMEHHBIE TPUEMBI, BBITTOIHATH BEIYMCIICHHS C UPPALMOHAIIBHBIMUA YU CIIAMM.

- Haxomuths 3Ha4eHMs CTENEHEHW C LEJIbIMU I0KA3aTeIsIMH M KOpPHEH; BBIYHCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHUM.

- OkpyrisaTh JOEHCTBUTENbHBIE YMCIA, BBHINOJIHATH MPUKHUAKY PE3yJibTaTa BBIUMCICHUN, OIEHKY
YHCIJIOBBIX BBIPA)KEHUH.

Ypasnuenus u nepasencmea

- Pemate nuHEWHbIE M KBaJpaTHbIE YPABHEHMsI, YPABHEHHs, CBOASINMECS K HHMM, NPOCTEHIINE
IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

- Pemate cucTeMbl IBYX JIMHEMHBIX YpPaBHEHMH C JABYMs IEPEMEHHBIMH M CHUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBJIAECTCS JINHEHHBIM.

- Pemath TekcToBBIE 33/1aUn AreOpanvdecKiM CIIOCOOOM C MTOMOIIBIO COCTABICHUS YPAaBHEHUS WITH
CUCTEMBI JIByX YPAaBHEHHMI C IByMsI IEPEMEHHBIMHU.

- IIpoBoauTh MpOCTEHIINE HUCCIEIOBAHUS YPAaBHEHUM W CHCTEM YPaBHEHHI, B TOM 4YHCIE C
NpUMEHEHHEM TIpaduyecKux IpeacTaBleHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIHM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

- PemiaThb inHeiHbIe HepaBEeHCTBA, KBapaTHbIE HEPABEHCTBA; N300paXkaTh pellIeHne HEPAaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

- Pemare cucTeMbl JMHEHMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO; U300pa)kaTh PEIIeHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alUChIBAaTh PELLICHUE
C IIOMOILBIO CUMBOJIOB.



- Ucnonb30BaTh HepaBeHCTBA MPU PELICHUH Pa3IMYHBIX 3a/ad.

Dyukyuu

- Pacno3naBath (yHKIIMM W3y4eHHBIX BUIOB. [lOKa3bpIBaTh CXEMATHUYECKH DPACIIOIIOKCHHE HA
KOOPJIMHATHOM IJIOCKOCTU rpa@uKOB PYHKIUN BUAA: Y= g, y=x2,y=x3y=Vx,y=|x| B3aBucumoctu

OT 3Ha4YeHUI KOd(PPUIIMEHTOB; ONHMCHIBATH CBOWCTBA (DYHKIIUI.

- CTpouTh 1 n300pakaTh CXeMaTHYECKH IpaMKH KBaApaTHYHBIX (DYHKIMH, ONMCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

- Pacno3naBate KBajpaTW4yHyl (QYHKUUIO 1O (GOpMyle, MPUBOJUTH MPUMEPHI KBaIpPaTUYHBIX
(GyHKUIMN U3 peallbHOM KHU3HH, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

- PacrioznaBath apuMeTHYECKYIO U TEOMETPUUECKYIO TPOIPECCUU MIPH Pa3HBIX crloco0ax 3a1aHusl.

- BBINONHATH BBMHCICHUS C UCIOIB30BaHHEM (OPMYNI n-T0O wWieHa apuPMETHUECKOH U
r€OMETPUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

- 300pakaTh wieHBI OCIEeI0BATEILHOCTH TOYKAMH HA KOOPAWHATHON TIOCKOCTH.

- Pematp 3amaum, CBsI3aHHBIE C YMCIIOBBIMH IOCJIEOBATEIBHOCTSIMH, B TOM YHCIIE 33Jayd W3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

HNPEIMETHBIE PE3YJBbBTATBI MOAYJIA «'EOMETPUSD

OcBoenne yuebHoro moayis «l'eomeTpus» Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs JOHKHO
obecreynBaTh JOCTHKEHHE CIEIYIOUINX NPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTATOB:

7 kiacce

- PacriozHaBaTh M3yuyeHHbIE T€OMETpUUYECKUE (PUTYPBI, OIPEAENIATh UX B3aUMHOE PacloJIOKEHUE,
n300pakaTh TeOMETpUUYECKHE (PUTYPBI; BBIIOIHATH YEPTEIKH TI0 YCIOBHIO 331a4n. VI3MepsTh THHEHHbIE
U yTJIOBBIE BEJIMYMHBI. Pemars 3aaun Ha BBIYUCIIEHUE IJIMH OTPE3KOB U BEJIUYMH YIJIOB.

- JlenaTh rpyOyI0 OLIEHKY JTUHEHHBIX U YTJIOBBIX BETUYUH MPEIMETOB B peaIbHOMN KU3HU, pa3MEPOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX 00BEKTOB MO MOPSIKY BEJIMUHUHBI.

- CTpOUTB U4epTEKU K TEOMETPUUECKUM 3aJadaM.

- Ilonb30oBaTbCd NMpPU3HAKaMU PaBEHCTBA TPEYTOJIBHUKOB, HUCIIOIL30BATh IMPU3HAKUM U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a]1ay.

- IIpoBOANTE JIOTHYECKUE PACCYKIACHUS C UCIIOJIB30BAHUEM F€OMETPUYECKUX TEOPEM.

- Ilosb30BaThCS NMPU3HAKAMH PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEJMAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3aa4.

- OnpenensTh NapayuieIbHOCTh MPSAMBIX C IIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKYyIasl.
OnpenensTs NapamieIbHOCTh NMPSAMBIX C ITOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsIMOH 110
TOYEK APYrOU MPSMOMH.

- Pemate 3a1aun Ha kieT4aroit Gymare.

- [IpoBOAMTH BEIYMCICHUS U HAXOIUTH YUCIOBbIE U OYKBEHHBIE 3HAUEHUS YTIIOB B TEOMETPHUECKUX
3alayax C MCIOJIb30BAHUEM CYMMBI YITIOB TPEYIOJIbHUKOB M MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MIPH MEPECEUCHHUH JBYX MapasieIbHbIX MPSAMBIX ceKylleil. Pemars mpakTudeckue 3a1auu
Ha HaxO0JICHNE YTJIOB.

- Brnaneth moHATHEM I€OMETPUYECKOTO0 MECTa TOYEK. YMETh OIpeNeisTh OUCCEKTPHUCY yIia U
CEpEeIMHHBIN TEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

- @®opmynupoBaTh OIPENEICHUS OKPYKHOCTU U Kpyra, XOpAbl M JHaMeTpa OKPY>KHOCTH,
[I0JI30BaTbCA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU PELICHUH 3a1a4.

- Bragers NOHATHEM ONMMCAaHHOM OKOJIO TPEYIOJBbHHUKA OKPYKHOCTH, YMETh HaAXOAUTh €€ LEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYToJbHUKA MEPECEKAI0TCS B OJJTHON TOUKE, U
0 TOM, YTO CEPEIUHHBIC NIEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B OJHON TOUKE.



- Bramerp moHATHEM ~ KacaT€IbHOM K  OKPYXKHOCTH, TOJIb30BAThCS  TEOPEMOU O
NEepPIEHANKYIIIPHOCTH KacaTeJIbHOU U pajinyca, IPOBEJEHHOTO K TOUKE KacaHMsL.

- [lonap30BaThCs MPOCTENILIMMU T€OMETPUUECKUMHU HEPABEHCTBAMM, ITIOHUMATh UX MPAKTUYECKHM
CMBICII.

- [IpoBOIUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JTMHEHUKH.

8 knace

- Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJILHUKOB, UX JIEMEHTBI, [10JIb30BaThCs X CBOWCTBAMU
IIPU PELIEHUH T€OMETPUUYECKHX 3a7ad.

- [IpuMeHATh CBOMCTBA TOUKM IEpeceueHHs] MEIHaH TPEyrojbHUKa (LEHTpa Macc) B PELICHUU
3ajau.

- Bnaners moHsTHeM cpenHEN JIMHUM TPEYTrOJIbHUKA U TpalelH, NPUMEHATh UX CBOMICTBa IpU
pelieHny reomeTpudeckux 3anad. Ilonb3oBaTecs Teopemoit Paneca U TEOPEMOM O MPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIIECHUS IPAKTUUECKUX 3ajau.

- [IpumeHAaTh NpU3HAKKY TOA00MUS TPEYTrOJbHUKOB B PELLIEHUU T€OMETPUUYECKUX 3a/1a4.

- Ilonb3oBarecs Teopemoil Iludaropa ais pemeHus TeOMETPUUYECKUX M MPAKTHYECKUX 3a/ad.
CrpouTh MaTeMaTH4yeCKyH0 MOZEIb B INPAKTUYECKUX 3aJadax, CaMOCTOSTENIBHO [eNNaTh 4YEepTEX U
HaXO/UTh COOTBETCTBYIOLINE JJIUHBI.

- Bnanerp noHATMSAMHM CHHYCa, KOCHHYyca M TaHI€HCAa OCTPOro yrja HpsSMOYTOJbHOTO
TpeyrojabHuKa. [101p30BaThCS STUMU MOHITUSIMU ISl PELIEHUS TPAKTUYECKUX 3a/1auy.

- Berumcasate (pa3nmu4HbIME CIIOCOOaMH) IUIONIAb TPEYTOJbHUKA W TUIOIAJAW MHOTOYTOJBHBIX
¢uryp (momp3ysich, A€ HEOOXOAMMO, KaIbKyasTOpoM). [IpUMEHSATh TOJIY4YEHHBIE YMEHHUS B
MIPaKTUYECKUX 3ajjauax.

- Bnazers NOHATHAMHU BIMCAHHOTO M LEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMbI O BIIMCAHHBIX
yrilax, yriax MexXay XopAaMu (CeKyIMMH) M YIJe MEeXIy KacaTeJbHOM M XOpAOH INpH pelIeHUH
reOMETPHUECKUX 3a]1au.

- Brnanerp mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IMPUMEHSATh CBOWCTBA OMMCAHHOTO
YETBIPEXYTOJIbHUKA ITPU PEIICHNUH 3a1a4.

- [IpuMeHsTh MoJydeHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MaTeMaTHYECKHEe MOJETH JUIs 3a/1a4
peaIbHOM KM3HU M TPOBOJUTH COOTBETCTBYIOUIME BBIYUCICHHS C TPUMEHEHHUEM MoJ00us u
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

9 knace

- 3HaTh TPUTOHOMETpHUUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAaXOAMTh C MX HOMOIIBIO PA3JIUYHbIE
3JIEMEHTBHI NPSIMOYTOJILHOTO TPEYroJbHUKA («pelIeHHEe IPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). Haxoauts (c
MOMOIIBIO KaJBbKYJIATOPA) JUTMHBI U YIIIbI JUI HETaOJIWYHBIX 3HAYEHUH.

- ITonp30BaTbCs q)OpMYHaMI/I NPpUBCACHHNA U OCHOBHBIM TPUTOHOMCTPHYCCKUM TOKACCTBOM IJIA
HaXO0XJICHUA COOTHOIIIEHHUH MCKAY TPUTOHOMECTPUICCKUMU BCINYNHAMU.

- Hcmone3oBaTh TEOPEMBI CHUHYCOB MW KOCHMHYCOB IJII HaXOXICHHA Pa3JIMYHBIX 3JICMCHTOB
TpeyrojbHUKa («peleHue TPEeyroJbHUKOBY), TPUMEHSTh UX MPU PEUICHUH F€OMETPUUECKUX 3aau.

- Bnanets nonatusiMu npeodpa3oBanus mogo0us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (QUTYP.
[Tonp30BaTbes CBOWCTBAMHU 11010011 MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATD JUIMHBI M HAXOAUTH YTIIBI
y monoOHbIX ¢uryp. [IpuMeHsaTs cBoWCTBa 1MomoOus B NMPAaKTUYECKUX 3a/adyax. YMeTb NPHUBOAMTH
IPUMEPHI MMOJ0OHBIX (GUTYP B OKPYXKAIOIIEM MUPE.

- [Tonb3oBaTbest TEOpeMaMu O MPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEACHUN OTPE3KOB CEKYIUX,
0 KBaJpare KacaTeJIbHOM.

- ITonmp30BaThCs BCKTOpaMu, IIOHUMAThb UX FGOMeTpI/IIIeCKI/Iﬁ n CbI/ISI/I'-IeCKI/Iﬁ CMBICJI, IPUMECHATH UX
B PCIICHHUU I'€COMCTPHICCKUX U (1)H3PI'—ICCKI/IX 3a1a4. HpI/IMeHHTB CKaJIApHOC MPOU3BEACHUC BEKTOPOB IJIA
HaxXOXICHUA JJIUH U YIJTIOB.



- [Tonb30BaThCA METOOM KOOPJIAMHAT HA IUIOCKOCTHU, IPUMEHSTH €r0 B PEIIEHUH T'€OMETPUUECKUX
Y MIPAKTUYECKHX 3a/1a4.

- Brnagerb TNOHATUSAMHM NPABWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYTH
OKPY>KHOCTH U paJMaHHON Mepbl YIJla, YMETh BBIYMCIATH IJIOLIAAb Kpyra u ero vacred. [IpumeHsaTh
IIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

- Haxomuth ocu (MM TEHTPBI) CUMMETpUHU (UTYp, TPUMEHSATH IBUKCHHS TUIOCKOCTU B
MPOCTEUIINX CITyYasX.

- [IpuMeHATh MOJTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUUYECKHUE MOJEIN AJIA 3a/1a4
peaibHOM KH3HM W TPOBOAUTH COOTBETCTBYIOIUIME BBIYUCICHUS C TPUMEHEHHEM TMOoJ00us u
TPUTOHOMETPHYECKHUX (YHKIIHH (ITOJIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).

2. COAEP)KAHUE MOAYJISA «AJI'EBPA» (IIO T'OJAM OBYUYEHUS)
7 kiaacce
Yucna u eviuucnenusn
PanuonanbHbIe YncIa

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEXO0/1 OT OAHOM hopMbI 3anucH 1pobdei k npyroil. [lonstue
panMoHATBFHOTO YHCIIa, 3aHCh, CPABHEHUE, YIOPSAOYNBAHUE PALIMOHAIBHBIX YUCeN. ApupMeTHIECKUE
JeUCTBUS C pallMOHATIBHBIMU YMciaMu. Pemienue 3a1au u3 peanbHON NPaKTUKU HA 4aCTH, Ha JIPOOH.

CreneHb C HAaTypaJIbHBIM IIOKa3aTeJIeM: ONpeAeieHHne, MpeoOpa3oBaHne BHIPAKEHUI HAa OCHOBE
OIpeJIeJIEHUs, 3aMUCh OOJIBIINX YUCE].

[IpoueHTsl, 3anuch TPOLEHTOB B BUJIE ApoOU U ApoOu B BUJIE NMPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTBI, PEIIEHUE 3a1a4 U3 PEaIbHON ITPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHas MPONOPLUOHAIBHOCTH.

Anzebpauueckue evipasiceHus

IlepeMeHHBIE, 4YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C IIepeMeHHO. JlomycTuMble 3HA4YeHHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXKIy BEIHMYMHAMHU B BHAEC (opMyibl. Beramcinenus mo
bopmynam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPDAKEHUHN, TOXKIECTBEHHO paBHbIE BBIPAKEHHUS, IpaBUIIA
npeoOpa3oBaHusl CyMM M IPOU3BEJICHMH, MpaBWJIa PACKPBITUS CKOOOK M IPHUBEACHHS IMOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

Opnowiensl M MHorowieHbsl. CreneHb MHorouwieHa. ClokeHUE, BBIUUTAHUE, YMHOXXEHHE
MHOTO4JIEHOB. POpMyIIbl COKPALEHHOTO YMHOXEHUS: KBaJpaT CYMMBI U KBajapar pazHocTH. Dopmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTENH.

Ypasunenusn

VYpaBHeHMe, KOPEHb ypaBHEHUS, IPaBUiIa IpeoOpa30BaHus ypaBHEHUSI, pPABHOCUIILHOCTh YPABHEHHI.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOIO YpaBHEHUS, DPEILCHHE
JTUHENHBIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUM IO YCIOBHIO 3ajaud. PerieHue TEKCTOBBIX 3a7ad C
IIOMOLIBIO YPABHEHHUM.

JluneiHOe ypaBHEHHUE C ABYMsI IEpeMEHHBIMU U ero rpaduk. CucreMa IByX JTUHEHHBIX ypaBHEHUIN
C JByMs THepeMeHHbIMU. PerieHue cucreM ypaBHeHHMH crocoOoM mojacTaHOBKH. [Ipumeps! perieHus
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

Koopounamuwt u zpaguxu. @ynkyuu

Koopaunara toukn Ha npsmoi. YUucioBble mpoMexyTKH. PaccTosHue Mexay AByMs TOYKaMH
KOOPAMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHaTt, ocu Ox u Oy. Alcuucca 1 opArHaTa TOYKU Ha KOOPIMHATHON
wiockoctu. [Ipumeps! rpadgukos, 3a1aHHBIX GopMynamu. YTeHne rpaduKoB peaqbHbIX 3aBUCUMOCTEH.

[Tonatue ¢ynkuuu. I'padpux Gynkuuu. CpoiictBa ¢ynkuuid. Jluneitnas ¢ynkuus, e€ rpadux.
I'paduk ¢ynkmum y = |x|. I'paduueckoe pelieHne IHMHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUH.



8 kunace

Yucna u evluucnenun

KBanparueiii kopens u3 yucna. [lonstue 06 uppanuoHasbHOM Yuciie. JlecaTHIHBIC TPUOIMKEHUS
UppalMoHaNbHEIX yHcell. CBoWCTBa apu(pMETHUYECKUX KBAJPATHBIX KOpPHEH M WX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIC YHCTIA.

Crenens c 11eJIbIM TIOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIa.

Anzebpauueckue evipa’iceHus

KBanpaTHblii TpEXWIEH; Pa3I0OKEHNE KBAIPATHOTO TPEXUJIEHA HA MHOKHUTEIH.

Anrebpanyeckas npodb. OCHOBHOE CBOMCTBO anreOpamdeckoi apodu. CrokeHue, BBIYUTAHUE,
YMHOXEHUE, JISICHUE aredpandeckux apooeil. PaninoHabHbIC BRIpOKEHUS U X TPeoOpa3oBaHue.

Ypaenenus u nepasencmea

KBanpatHoe ypaBHeHme, Gopmyia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHU, CBOJSALINXCSA K JIMHEHHBIM U KBaApaTHbIM. [Ipocreiinue 1poOHO-paliioHaibHbIe YPAaBHEHHUS.

I'padmyeckas uHTEpHIpETaINs YPAaBHEHUH C IBYMS MEPEMEHHBIMU U CHCTEM JTMHEHHBIX ypaBHEHUN
C AByMs niepeMeHHbIMU. [IpuMepsl penieHust CuCTEM HEIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3aj1a4 alIreOpandecKUM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M UX cBoicTBa. HepaBeHCTBO ¢ 0qHON mepeMeHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHOM. CrucTeMbl IMHEWHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOM.

Dynkyuu

[Tonstue ¢pynkuuu. OOGNacTh ONpPENENICHUS U MHOKECTBO 3HaueHUH (yHkiuu. CrnocoObl 3a1aHus
GyHKIHH.

I'paduk ynkuuu. Yrtenue cBoiictB Qynkuuu no e€ rpaduky. [Ipumepsr rpaduxoB QyHKUIMIA,
OTPAXKAIOIIUX PEATbHBIC TTPOLIECCHI.

OyHKIHMH, OMUCHIBAIOIINE MPSAMYIO0 U OOpaTHYIO MPOIMOPLHUOHAIBHBIE 3aBUCUMOCTH, X Tpa(uKu.
dynxmmn y = x%,y = X3,y =|x|, y = Vx. ['padudeckoe pemienne ypaBHEH i 1 CHCTEM ypaBHEHHIA.

9 knace

Yucna u eviuucnenus
JelcTBUTEILHBIE YHCJIA

PanmonanpHple yncia, UppalMOHAIBHBIE YUCIA, KOHEYHbIE M OECKOHEYHbIE JECATUYHBIE IPOOHU.
MHOXeCcTBO NEHCTBUTENBHBIX YHUCEN; JEHCTBUTENbHbBIE YHMCIa KaK OECKOHEUHbIE JEeCATUYHbIE IPOOu.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JIEHCTBUTEIBHBIX YHMCENI U KOOPAMHATHOMN
IPSAMON.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEell, apu(MEeTHYECKUE IEHCTBUS C IeUCTBUTEIbHBIMU YHCIaMH.
N3mepenus, npudInKeHnst, OEHKH

Pa3mepbl 00bEKTOB OKpYKarOIIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnnxEéHHOE 3HaUEHUE BEIMYMHBI, TOUHOCTh NMpuOmmxenus. Okpyrinenue yucen. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUH.

Ypaeénenus u nepasencmea
YpaBHeHus ¢ OHOI MepeMeHHOI

JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOMAILUXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHme. Pemenue ypaBHEHHH, CBOASIIMXCA K KBaJApaTHBIM. bHKBajgpaTHOE
ypaBHeHue. IlpuMmepsl pellleHHs YpaBHEHMM TPETbE U YETBEPTOM CTENEHEH pas3JIoKEHUEM Ha
MHOXUTENH.

Pemenue 1po6HO-paliMOHAIBHBIX YPABHEHHH.

Pemennie TeKCTOBBIX 3a/1a4 aNreOpanyeckuM METOJIOM.

CucreMbl ypaBHeHM

VYpaBHeHHe ¢ ABYMs IIEpEMEHHBIMU U €ro rpaduk. Pemenune cucrem AByX JMHEHHBIX ypaBHEHHH C
JIBYMs IIEpEMEHHBIMU. Pelenue cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas HHTEpIpeTaIs CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

HepaBencrBa
UucoBble HEPABEHCTBA U UX CBOMCTBA.



Pelienne nuHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOM. Pemenne cucrteM JIMHEHHBIX HEPABEHCTB C
onHoi mepemenHoi. KBanpaTtHble HepaBeHCTBa. I'paduueckas MHTEpIIpETAIsl HEPABEHCTB U CHUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.

Dynkyuu

KBanpartuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopaAHHATHI BEpUIMHBI TApadOIIbl, OCh
cumMeTpun napabonsl. I'padukn dyakmmii: Yy = kX, y = kx + b, y= g, y=x3,y=Vx,y=|x| unx
CBOMCTBA.

Yucnoswvie nocnedosamenvnocmu
OmnpenesieHne u cnocoObI 3aJaHUs YHCIOBBIX MOCJI€10BATEIbHOCTEH

[ToHsTHE YKCIIOBOM MOCIEA0BATEIIBHOCTH. 3a/IJaHHE TIOCIICIOBATEIFHOCTH PEKYPPEHTHON (hOpMyIIoid
1 (GOpMYIIOi n-TO YJeHA.
Apudmernyeckasi U reoMeTpUYecKasi MPOrpeccuu

Apudmerndeckas U reomerpudeckas mnporpeccur. @opMmynbl n-ro 4YieHa apuPMETHUYECCKON H
F€OMETPUYECKON MPOrpeCcCrid, CYMMBbI MEPBBIX N YICHOB.

N300paxeHne 4WieHOB apu()METHUECKON U T€OMETPUIECKOM MPOTrpecCcruii TOYKaMH Ha KOOPIMHATHON
IJIOCKOCTH. JINHEHHBIN U SKCIOHEHIUAIbHBIN poCT. CII0KHbBIE TPOLECHTHI.

2.2. IEPEUYEHD JIABOPATOPHBIX U IPAKTUYECKHUX PABOT, SJKCKYPCHM.

Konrpoasnsix pabor — 29 (10 pabor B 7 kiacce, 10 pabor B 8 kiacce, 9 pabot B 9 kinacce).
JlaboparopHsble, MpakTHYECKHe pabOTHI, a TaK K€ IKCKYPCHH OTCYTCTBYIOT.

2.3. HATIPABJIEHUS ITIPOEKTHOM JEATEJBHOCTH OBYYAIOIIUXCH.

Opuum u3 myteil hopmupoBanuss YVY][ B OCHOBHOW IHIKOJE SBISETCS BKIIIOUEHHE OOYYAIOIIUXCS B
y4e0HO-UCCIIEIOBATENBCKYIO U MPOEKTHYIO JNESATEIBHOCTh, KOTOPasi MOXKET OCYILECTBISATHCS B paMKax
peaiM3aliii TpOrpaMMbl  y4eOHO-UCCIIEOBATENILCKON U TMPOEKTHOW aearenbHocTu. [Iporpamma
OpPHEHTHUPOBAHA HA MCIOJIb30BAHUE B PAMKAaxX YPOUHOW M BHEYPOUHOM JESITEIbHOCTU JJISI BCEX BHJIOB
o0pa30BaTeNbHbIX OPraHU3alMi IPH MOJTYYEHUH OCHOBHOT'O O0IIET0 00pa30BaHusl.
Crnennduka mpoeKTHON AEATEIHHOCTH 00YUYaAIOIIUXCs B 3HAYUTEIHLHON CTETICHU CBsI3aHA C OPUEHTAIINEH
Ha MOJIy4Ye€HUE MPOEKTHOT0 pe3yibTaTa, 00eCTIeYMBAIOIIET0 PEelIeHUEe IPUKIIATHON 3a/1a4d U UMEIOIIETO0
KOHKpeTHOe BbIpakeHue. [IpoekTHas nesTenbHOCTh 00ydYarolIerocs paccMaTpUBAeTCs ¢ HECKOJIbKUX
CTOPOH: MPOAYKT KaK MaTepUaTU30BaHHBIA pe3yabTaT, MPOIECC KaKk padoTa Mo BBHITOJIHEHUIO TIPOEKTa,
3aIUTa MPOEKTa KaK MILTIOCTpAlus 00pa3oBaTeNbHOTO JOCTHKEHHUS 00YJaroIerocs U OpUEHTHPOBaHA
Ha GOPMHUPOBAHUE U PA3BUTHE METANIPEIMETHBIX 1 TUYHOCTHBIX PE3yIbTaTOB 00YYaIOIIHXCA.
Tembl MPOEKTOB, MpeAJIaraéMbIX B 7 Kiacce:
1. Crapunnsie cuctemsl 3anucu unceln. Jpoou B Basunone, Erunte, Pume, OTKpbITHE TeCATUYHBIX
poOei.
2. CrapuHHBIC cUCTEMBI Mep. JlecITHUHBIC qPOOH U METPpUUYECKask CHCTeMa Mep.
3. Beigaronmuecs MaTeMaTUKH U UX BKJIAJ B pa3BuTHe Hayku. (JI. Maraumkuit, JI. Ditnep.)
Tembl MPOEKTOB, IpeAJIaraeMbIX B § Kiacce:
1. Ikomna ITudaropa.
2. 3apoxaeHue anredpsl B Heapax apugmeTuku. An-Xope3mu.
3. Poxnenne OykBenHoii cumBoimk. [1. depma, @. Buer, P. [lekapr.
TeMbl TPOEKTOB, MpeIaraeMbIx B 9 kiacce:
1. 3amaua Jleonapno Iluzanckoro (®PubonHayun) o Kposukax, yucia dubonauuu. 3agada o
IaXMaTHOM JTOCKeE.
2. Hctoku Teopum BEpOSITHOCTEH: CTpaxoBoe neno, azapTHbie Urpsl. [1. ®@epma u b. [ackams. S,
bepnymm. A.H. Koamoropos.



3. Pomp poccumiickux yueHbix B pa3Butum Maremaruku: JI. Oimep. H.U. JloGauerckwii,
[1.J.Yeb6nmmes, C. Koanesckas, A.H. Konmmoropos.

4. Maremaruka B pazsutuu Poccun: Iletp I, mikona maTeMaTnuecKkux U HaBUTalKUX HAayK, pa3BUTHE
poccutickoro ¢ora, A.H. Kpeutos. Kocmudeckast mporpamma u M.B. Kenapim.

2.4. UCIIOJIb30OBAHME PE3EPBHOI'O YYEBHOI'O BPEMEHM.

B nmporpamme, Ha OCHOBE KOTOPO# cOcTaBiieHa JaHHAs paboyasi mporpamma, pezepBa yueOHOoro

BPEMEHU HE IIPEyCMOTPEHO

2.5 COAEPX KAHUE MOAYJSA «'EOMETPUS» (IO 'OJAM OBYUYEHUS)
7 knace
Havansnele nonsarus reomerpun. Touka, npsmas, OTPE30K, Jdyd. Yrou. Buasl yrinos. BepTukanbHbeie u
CMexHble  yrael.  buccekrtpuca  ymma.  Jlomanass, MHoroyroiapHuk. [lapamiensHOCTh W
MIEPIEHIUKYISIPHOCTD MIPSAMBIX.
Cummerpuunbie  urypsl. OCHOBHBIE CBOICTBa OCEBOW CHMMETpUH. llpumepsl CcHUMMETpUU B
OKPY>KaIOILIEM MUPE.
OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JINHEUKH.
TpeyronbHuk. Beicota, MenuaHa, OuccekTpuca, UX CBoWcTBa. PaBHOOEIpEHHBIH W PaBHOCTOPOHHMMA
TpeyrojabHUKU. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBa U IpU3HAKU paBHOOEIPEHHOr0 TpeyrojabHuKa. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB.
CpolicTBa W MpHU3HAKU MapalIeybHbIX MNpsAMbIX. CyMMa yIJoB TpEyrojibHUKa. BHemHue yribl
TPEYrOJIbHUKA.
[IpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeIuaHbl MPSMOYIOJIbLHOTO TPEYroJibHUKA, MPOBEAEHHON K
runorenyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTONIBHBIN TPEYTOJBHHK C
yrioMm B 30.
HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema O
OosbleM yriie U OoJbIIel CTOPOHE TpeyroyibHUKa. [lepneHauKyssp 1 HaKJIOHHAs.
I'eomerpuyeckoe MecTo TOYeK. bucCcekTpuca yriia ¥ CEpeIMHHBIA IEPHEHIUKYISAP K OTPE3KYy Kak
r€OMETPUYECKHE MECTA TOYEK.
OKpy>KHOCTb U KpYT, XOpJa U AUaMETp, X CBOMCTBA. B3anMHOe pacrnosokeHue OKpy>KHOCTH U TPSIMOH.
KacarenbHast u cexymas Kk okpyXHOCTH. OKpy>KHOCTb, BIMCaHHas B yroj. BrnucanHas u omnucaHHas
OKPY’KHOCTH TPEYTOJIbHHUKA.
8 kiracc
YersipéxyroasHuku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA. HacTHBIE Cillydan IapajuieIorpaMMOB
(mpsIMOYTONBHUK, POMO, KBaJIpar), UX NMpHU3HAKU M cBoWcTBa. Tpamenusi, paBHOOOKas Tpamerus, eé
CBOMCTBA U IIpu3HaKu. [IpsamoyronabpHas Tpanenus.
Meron yaBoeHust Mequansl. LleHTpanpHas CHMMETpHS.
Teopema daneca m TeopeMa O NPOMOPLHUOHATBHBIX OTpe3kax. CpeqHue JIUMHUM TPEYroJbHHUKA M
Tpaneuuu. LleHTp macc TpeyroiapHuKa.
[Tonobue TpeyronpbHUKOB, ko3 duuueHT nonodus. [Ipuznaku nmogobus TpeyronbHUKOB. [IpuMeneHue
0/100US MPH PEIIEHUH MPAKTUYECKHUX 3a/1a4.
CpoiictBa miomaaeil reomerpudyeckux ¢uryp. QDopmynbl UIs  IUIOIIAAM  TPEYrojbHHKA,
napasenorpaMma, pom6a u tpamneuu. OTHOIIEHHE IUI0IIAAei Mo100HBIX GUryp.
Beruucnenue mioranei TpeyroibHIKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.
Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.



CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yIJIa  MPSMOYTOJIBHOTO  TpeyrojbHHKa. (OCHOBHOE
TPUTOHOMETPUYIECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yriios B 30, 45 u 60.

BrnucanHble M LIEHTPAJIbHBIE YIJIbI, YIOJI MEXIY KAacaTelIbHOM M XOpPAOW. YTIIBI MEXIY XOpAaMu H
CeKyllMMHU. BnucanHble ¥ ONUCaHHBIE YETHIPEXYIOJBHHUKH. B3anMHOE pacrosoxkeHue IBYyX
okpyxHoctell. Kacanue oxpyxHocTeit. OOIiue kacareabHbIe K IBYM OKPY>KHOCTSIM.

9 kanacc

Cunyc, kocunyc, Tanreuc yriaoB oT 0 1o 180. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMYyIIbI
MIPUBEJICHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PenieHue npakTuuecKux 3ajgad
HCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEJIEHUU OTPE3KOB CEKYILHX, TEOpEMA O
KBaJpare KacaTeJIbHOM.

Bektop, mmHa (MOAY/b) BEKTOPA, COHAIIPABJIIEHHBIE BEKTOPBI, MPOTHBOIIOJIONKHO HAalpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOpamH. PasioxeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopam. KoopaunaTel BekTopa. CkalsipHOE MNPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XKICHUS ITTUH U YTJIOB.

JlekapToBbl KOOpAMHATHl HA IUIOCKOCTH. YpaBHEHHUS IMpPSMOM U OKPYXKHOCTH B KOOpJAMHATaX,
IepeceyeHre OKpy>KHOCTEN U NpsIMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBmiibHBIE MHOTOYTOJIBHUKHU. [{1MHA OKpykHOCTU. I'pasycHas u paguaHHasi Mepa yriia, BbIYMCIEHUE
JUIMH 1yT OKpyKHOCTeH. [Inomane kpyra, CeKTopa, CErMEHTa.

JIBU>KEHHsI IUIOCKOCTM W BHYTPEHHME CUMMETpUM (QUIYyp (SJI€MEHTAapHbIE MPEICTaBICHHUS).
[TapannensHblit iepenoc. [1oBopoT.

2.6. MEPEYEHDb JIABOPATOPHBIX U IPAKTUYECKUX PABOT, DKCKYPCUIA.

Kontponbnbix pabot — 15 (4 paboTsl B 7 kitacce, 6 padot B 8 kinacce, S padoT B 9 knacce). JlabopartopHsie,
MIPAKTUYECKHE PabOTHI, @ TAKIKE IKCKYPCHH OTCYTCTBYIOT.

2.7. HATIPABJIEHUSI TIPOEKTHOM JEATEJBHOCTH OBYYAIOIIUXCH.

OnnuMm u3 myred GopmupoBaHuss YY/| B OCHOBHOH WIKOJ€ SIBJISETCS BKIIIOYEHHE OOYYaIOLIMXCS B
y4eOHO-HCCIIEI0BATENIbCKYIO M MPOEKTHYIO JIEATEIbHOCTh, KOTOPasi MOXKET OCYLIECTBIATHCA B paMKax
peanu3aluy MporpaMMbl  y4eOHO-HCCIeI0BaTEeIbCKOW M TPOEKTHOW JesTenbHOcTH. [Iporpamma
OPHUEHTHPOBAaHA HA MCIOJB30BAaHUE B PAMKAX YPOYHOM M BHEYPOUHOM JEATEIBHOCTH JUISl BCEX BHUJIOB
o0pa30BaTeNbHbIX OPraHU3alMH IPH MOITYYEHUH OCHOBHOT'O O0IIET0 00pa30BaHusl.
Crennguka NpoeKTHON AeITeIbHOCTH 00yUYaIoIUXCsl B 3HAUUTEIbHON CTENIEHH CBsI3aHa C OpUEHTauei
Ha IOJIy4YeHHe MPOEKTHOTO pe3yIbTaTa, 00eCIIeUnBaOIIEro pelieHrne MPUKIaIHOM 3a7]aui U UMEIOIIETro
KOHKpETHOE BbIpaxkeHue. IIpoekTHas IesTenbHOCTh O0YYarolIerocs paccMaTpUBAaeTCsl ¢ HECKOJIbKUX
CTOPOH: MPOAYKT KaK MaTepUaIM30BaHHBII pe3yibTarT, Mpolecc Kak paboTa Mo BBITOJHEHHUIO POEKTa,
3alIMTa MPOEKTa KaK WILTIOCTpAIUs 00pa30BaTeIbHOIO JOCTHKEHUs 00y4aroIlerocsi U OpueHTHPOBaHa
Ha (OpPMUPOBAHUE U PA3BUTHE METANIPEAMETHBIX U TMYHOCTHBIX PE3YJIbTATOB O0YUYAIOIIUXCS.
Templ MPOEKTOB, IpeIaraéMeIX B 7 Kiacce:

4. Crapunnble cucteMsbl 3anucu uuceln. Jlpodu B Basunone, Erunre, Pume, OTKpbITHE 1€CATUYHBIX

TpoOei.

5. Crapunnsble cucteMsbl Mep. JlecsTuuHble JpodU U METpUYECKasi CUCTEMA Mep.

6. Breimaronuecs MaTeMaTHKH U UX BKJIAJT B pa3BuTHe Hayku. (JI. Maraumkui, JI. Ditrep.)
Tembl IPOEKTOB, NMpPEAIAraeMbIX B 8 Kilacce:



4. lllxomna [Tudaropa.

5. 3apoxaenue anreOpbl B HeApax apudMeTUKku. Ar-Xope3Mu.

6. Poxnenue 6ykBenHoi cumBonukd. [1.depma, @. Buer, P. [lekapr.

Tembl IPOEKTOB, MpeAaraeéMbIx B 9 kiacce:

5. 3anmauya Jleonapno IIuzanckoro (PuboHauum) o Kponukax, yucia Pubonayuyu. 3amada o
IaXMaTHOM JTOCKE.

6. HcToku Teopuu BEpOSATHOCTEH: cTpaxoBoe neno, azapTHbie Urphl. [1. ®epma u b. Tlackans. 4,
bepnynnu. A.H. Konmoropos.

7. Ponp poccuiickux y4yeHbIX B pa3Butun Maremaruku: JI. Oimep. H.U. JloGauerckuii,
[1.J.Yeb6nmmeB, C. Koanesckas, A.H. Kommoropos.

8. Marematuka B pazsutuu Poccun: Ilerp I, mkosa MaTemMaTnyeckux U HABUTalKKX HAYK, Pa3BUTHE
poccutickoro ¢iora, A.H. Kpeutos. Kocmudeckast mporpamma u M.B. Kenapim.

2.8. AICIIOJIb30BAHHUE PE3EPBHOI'O YYEBHOI'O BPEMEHM.

B mporpamMme, Ha OCHOBE KOTOPOI coCTaBlieHa laHHas paboyasi mporpamma, pe3epna yueOHOro BpeMeH!
HE TIPEyCMOTPEHO



2. TemaTnuyeckoe MJIaHUPOBaHME

Moayab «Aaredpa» 7 kiiace

peaNbHOTO JIEHCTBHS U €r0 IPOIYKTa.

YMEIOT CITylIaTh U CIBINIATE APYT ApYTa.

BriaBurarotT 1 000CHOBBIBAIOT THUIIOTE3bI, MPEAIATAIOT CIIOCOOBI X MPOBEPKHU.
[IpeaBocxumaoT BpeMEeHHBIE XapaKTEPUCTHKH TOCTIKEHISI pe3yibTaTa (Kormaa OymeT pe3yabTat?).
[IposBRSIOT YBaXXUTEIFHOE OTHOIIIEHUE K TApTHEPaM, BHUMaHHUE K

JIMYHOCTH JIPYTOTO, aJIEKBATHOE MEKITMIHOCTHOE BOCIIPUSATHE.

OCO3HAaHHO M ITPOU3BOJIBHO CTPOST PEUCBbIC BICKA3bIBAHUS B YCTHOW U MMCbMEHHOM (hopMe.
OnpenensfoT NocJIeA0BaTeIbHOCT TPOMEKYTOUYHBIX IIEJIel C yUeTOM KOHEUHOT'O pe3ybTara.
OnpenensroT neny U QyHKIUN YYaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBUSI.

BrIOuparoT, comnoctanisiorT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUS 33]]a49H.

OnpenensfoT NocIeA0BaTeIbHOCTh POMEKYTOUYHBIX IIEJIel C yUeTOM KOHEUHOT'O pe3ybTara.
[ToHMMarOT BO3MOXKHOCTD PAa3JIMYHBIX TOUEK 3PEHHUSI, HE COBIMAAAIOIINX C COOCTBEHHOM.
OCO3HaHHO | MTPOU3BOJIBHO CTPOSAT PEUCBBIC BHICKA3bIBAHUS B YCTHOW U MUCEMEHHOM (hopMe.

Conepxanue
KOJI- OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4al01erocsi (Ha ypoBHe YHUBEPCAJIbHBIX Y4eOHbIX
BO AeicTBUIA) =
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Bbipa:xxeHusi, TOXKIeCTBA, 22 Brigenstor 1 popMynHpYIOT TO3HABATENHHYIO LIENb. 1,2,3,4,5,6,
ypABHEHHs CraBsaT y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ M3BECTHO M YCBOCHO, M TOTO, 4TO emme | 7, 8
Ipeobpasosarue 10 | HCHM3BCCTHO. 5 5 5
sbipaceniii OMNUCHIBAIOT CO/ICPKAHUE COBEPIIACMBIX ICHCTBHN C LEIbI0 OPUCHTHPOBKHU MPEIMETHO-MPAKTHYCCKOM
< WM WHOH NeSITEIbHOCTH.
Ypasuenus ¢ oonou 7
o YcTraHaBIuBaloT IMIPUYINHHO-CIICACTBCHHBIC CBA3U.
nepemeHHou o o
5 Cnu4aroT crocod M pe3ysbTaT CBOMX JCHCTBHIA C 33JlaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKJIOHCHHUS U
Cmamucmuueckue OTJINYUS OT ITAJIOHA.
XApakmepucmuxku YMEIOT ¢ MOMOIIBIO BOIIPOCOB A00BIBATH HEJOCTAIOLIYIO HH(POPMALIHIO.
CTposT JIoTHUYeCcKHUe LIETH PacCyKACHNUH.
CoCTaBIISIFOT IJIaH M IOCIIEIOBATEIBHOCTD JICHCTBHUI.
VYuarcs ynpaBnsTh TOBEICHHEM IapTHEpa - yOekIaTb ero, KOHTPOJIMPOBATh, KOPPEKTHPOBATH H
- OIIEHUBATL €ro JeHUCTBUS.
= CaMOCTOSTENIFHO CO3JAI0T aJTOPUTMBI JICATSIbHOCTH TPH PEHICHHH TPOOJeM TBOPYECKOTO U
@ TIOMCKOBOTO XapakTepa.
2 BHOCSAT KOPPEKTHBBI M JIONOJHEHHS B CHOCOO CBOMX JCHCTBHH B Cllydae PacXOXICHHS ATaJIOHA,




CanyaroT cnoco0 W pe3ysbTaT CBOUX JACHCTBHUH C 3aJaHHBIM STaJIOHOM, OOHAPYKUBAIOT OTKJIIOHEHUS U
OTJINYUS OT 3TAJIOHA.

VYuyarcs ynpaBnsATh THOBEICHHWEM IapTHEpa - yOekIaTb €ro, KOHTPOJIHMPOBATh, KOPPEKTHPOBATH H
OLIEHMBATH €TO ACHCTBHSL.

CaMOCTOATENTBPHO CO3/1AI0T AJITOPUTMBI ICSTEIBHOCTH IIPU PEIICHUH MPOOIJIEM TBOPUECKOTO M IIOMCKOBOTO
Xapakrepa.

BHOCAT KOppeKTHBBI M JOMOJHEHHS B CIIOCOO CBOMX JEHCTBUI B Cilydyae pPacXOKACHUS JTaloHa,
pearbHOro IEHCTBUS U €0 MIPOAYKTA.

OnpenensroT 1enr U QyHKIUN YIaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUSI.

CTposT ToTHYecKre LeMH pacCyKAeHUH.

[IpenBocxuiiaoT BpeMEHHBIC XapaKTEPUCTHKH JOCTHXCHUS pe3yibTara (Koraa OyaeT pe3yabTat?).
[TposSBIAIOT yBaXHTENBbHOE OTHONICHHWE K TMApTHEpaM, BHUMAaHWE K JIMYHOCTH APYTOro, ajaeKBaTHOE
MEKINIHOCTHOE BOCIPHSITHE.

CaMOCTOSTENFHO CO3/IAI0T AITOPUTMBI JIESITEbHOCTH TIPU PELICHUH POOJIEM TBOPUECKOTO U IIOMCKOBOTO
Xapakrepa.

OnpeensioT MoCIeJ0BaTeIbHOCTh MPOMEKYTOUHBIX IIeIel ¢ y4eTOM KOHEYHOTO pe3ysbTara

DOYyHKIUT

DOyHKUUHA

11

Brinenstor 1 GopMyIHpYIOT MO3HABATENBHYIO LEIb.

CraBaT y4eOHyI0 33/1auy Ha OCHOBE COOTHECEHUsI TOr0, YTO YK€ U3BECTHO U YCBOECHO, U TOTO, UTO €I
HEU3BECTHO.

[ToHnMaroT BO3MOXHOCTb PA3IMYHBIX TOUEK 3PEHHUS, HE COBIAJAIOIINX C COOCTBEHHOM.

YcTaHaBnIuBalOT NPUYNHHO-CIIEICTBEHHBIE CBA3U.

CanyaroT cnoco0 U pe3ysbTaT CBOUX ACUCTBHH C 3aJaHHBIM 3TaJOHOM, OOHAPY)KUBAIOT OTKJIIOHEHUS U
OTJIIMYHS OT 3TAJIOHA.

YMET NpeAcTaBIATh KOHKPETHOE COIepKaHre U coo0IIaTh ero B MMCEMEHHOM 1 YCTHOM (hopme.
CaMOCTOSATENFHO CO3/IAI0T AJITOPUTMBI JIESITENBHOCTH TIPU PEICHUH IPOOJIEM TBOPUECKOTO U IIOMCKOBOTO
XapakxTepa.

CocTaBisI0T IJIaH U TOCJIEA0BATEIbHOCTD ACHCTBUH.

YMEIOT ClTymIaTh U CIBIIATE APYT ApyTa.

Br10upatoT, conoctaBisioT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUs 3aJa4u.

BHOCAT KOppEeKTHBBI M JONIOJHEHHS B CIIOCOO CBOMX JEHCTBUII B Cilyyae pPAacXOKICHHUS ATajOHa,
peaNbHOTO JIEHCTBHS U €ro MPOAYKTa.

[IposBAAIOT yBaXUTETHHOE OTHOIIEHHE K MapTHEpaM, BHUMAaHHE K JIMYHOCTH APYroro, ajeKkBaTHOE
MEXJINYHOCTHOE BOCTIPHUSITHE.




Aunredpa

CreneHnb ¢ HaTypaJIbHBIM
noxkasarejem

11

CTposT ToTHYecKre LeMH pacCyKAeHUH.

BHOCAT KOppeKTHBBI M IOTMONHEHHS B CIIOCOO CBOMX IEHCTBHI B CIy4ae pPacXOKIEHHUS JTallOHA,
peaNbHOTO IEHCTBHS U €ro IPOAYKTa.

YMeT npeAcTaBIATs KOHKPETHOE COAEPKaHMe U cOO0IIaTh ero B MMCbMEHHOM 1 YCTHOI (opme.
BriOuparoT, COmocTaBIsIOT 1 000CHOBBIBAIOT CTIOCOOBI PEIICHUS 3a1aun.

[IpenBocxumIaroT BpeMeHHbBIE XapaKTEPUCTHKH JOCTIKEHUS pe3yibTara (Koraa Oyaer pe3yiabTar?).
VYdarcst ynpaBiATh TOBEACHHEM MapTHepa - yOeXIaTh €ro, KOHTPOJIMPOBaTb, KOPPEKTHPOBaTh U
OLIEHMBATH €TO ACHCTBHSL.

Bri6upatot Hanbos1ee 3¢ eKTHBHBIE CIIOCOOBI peIIeHHs 33a91 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIA.
OmnpenensiioT NocIeA0BaTEIbHOCTD TPOMEKYTOUYHBIX LIEIel C yUeTOM KOHEUHOTO pe3yabTara.
[IposBIIsAIOT yBaKMTENBHOE OTHOILICHHWE K MapTHepaM, BHHUMaHHE K JIMYHOCTH APYrOro, ageKBaTHOE
MEXIIMIHOCTHOE BOCTIPHSTHE.

CaMOCTOSITENNBHO CO3[AIOT AJITOPUTMBI JIEATENBHOCTH IIPH PEIIeHHH Tpo0JeM TBOPUYECKOTO H
MMOMCKOBOT'O XapakTepa.

[IpenBocxumarOT pe3yabTaT U YPOBEHb yCBOEHUS (Kakoi OyAeT pe3yiabTar?).

VYyarcsa nepeBoauTh KOHPIUKTHYIO CHUTYAIMIO B JIOTHYECKUI TUIAaH W pa3peliarh ee Kak 3a/1aqy depes
aHaJIu3 YCIIOBUM.

OCO3HaHHO M IPOHU3BOJIBHO CTPOSIT PEUYEBHIC BHICKA3bIBAHUS B IUCEMEHHON (opMe.

OCO3HArOT Kau4eCTBO U YPOBEHb YCBOCHMUSL.

HpHZ[ep)KI/IBaIOTCﬂ MOPAJIBbHO-3TUYCCKUX U IICUXOJOTHUCCKUX IMTPUHIUIIOB O6H.[CHI/IH " COTPpYAHUYECCTBA.
CTpyKTypupYyIOT 3HaHUS.

OLEHUBAIOT TOCTUTHYTBIA PE3ynbTar.

[IposBNSIOT TOTOBHOCTH aJEKBAaTHO pearnpoBaTh Ha HYXIbl JPYTUX, OKa3bIBaTh IIOMOIIb U
SMOIMOHABHYIO TTOJIEPKKY apTHEPaM.

Aunredpa

MHuoro4jeHsl
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Cymma u paznocmo
MHO20YIeHO8

YMET ¢ MOMOIIBI0 BOIIPOCOB JI00BIBATH HEJJOCTAOIIYIO HH()OPMAIIHIO.

Oco3HaHHO ¥ TIPOU3BOJIEHO CTPOSIT PeUeBbIe BEICKA3bIBAHMS B YCTHOM M MUCBEMEHHOU (opMe.
[TpeqBOCXHIIAIOT BPEMEHHbIC XapaKTePUCTHKH IOCTIDKEHHs pe3ylibTaTa (Korjaa Oyaer pe3yabrar?).
OMNUCHIBAIOT CO/ICPKAHUE COBEPIIACMBIX ICHCTBHUI C LEJIbI0 OPUCHTHPOBKHU MPEIMETHO-MPAKTHYESCKOM
WITH UHOU JIeSITeIIbHOCTH.

CaMOoCTOATENTBPHO CO3/1A0T aJITOPUTMBI IS TEITBHOCTH ITPU PELISHHH MTPOOJIEM TBOPUECKOTO M IIOMCKOBOTO
XapakTepa.

OrnpeieNsiroT MoCIeI0BaTeIbHOCTh IPOMEKYTOUYHBIX LIEJICH C y4eTOM KOHEYHOTO pe3yJIbTara.

N

2! 3] 4l 5] 61
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Ilpouzeedenue oonounena u
MHO20YNIeHA
IIpoussedenue mMHocouneHo8

[IposBNSIOT yBaXXUTETHHOE OTHOIICHHE K MapTHEpPaM, BHUMAaHUE K JIMYHOCTH JPYroro, ajcKBaTHOE
MEXKITMYHOCTHOE BOCTIPHSITHE.

Bri6upatot Hanbos1ee 3¢ heKTUBHBIE CIIOCOOBI pEIIeHHs 33a91 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH.
[IpenBocxumialoT pe3yabTaT U ypOBEHb YCBOEHHS (Kakoi OyAeT pe3yabTat?).

[ToHUMArOT BO3MOXHOCTh Pa3IMYHBIX TOUCK 3PEHHS, HE COBIAIAIONINX C COOCTBECHHOM.

OCO3HaHHO ¥ IPOU3BOJIBHO CTPOSIT PEUCBBIC BHICKA3BIBAHUS B IIUCHMEHHOM (hopMe.

OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHUSI.

[IpunepxuBarOTCsS MOPAITEHO-3THUECKUAX U TICUXOJIOTHYSCKUX TIPUHITUTIOB OOIICHHS U COTPYAHUYCCTBA.
CTpyKTypupyIOT 3HAHUS.

O1eHUBAIOT IOCTUTHYTHIN PE3yJIbTaT.

[IposBNSIOT TOTOBHOCTH aJCKBAaTHO pEarnpoBaTh Ha HYXKIbI
SMOIMOHABHYIO TIOJIEPKKY TTapTHEPAM.

ApPpYyrux, OKa3bIBaTb TIIOMOLIbL U

Aunredpa

DopMyJIbl COKPALLIEHHOT0
YMHOKEHH S
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Keaopam cymmol u keaopam
pazHocmu

Pasnocms keadpamos.
Cymma u paznocms Ky608
IIpeobpazosanue yenvix
8bIPAdHCEHUU

BeIpaxkatoT CTpyKTypy 3aauil pa3HbIMH CPEICTBAMHU

OnpenensoT Mocae10BaTeIbHOCTh MPOMEKYTOUHBIX EJIel C YIEeTOM KOHEYHOT'O pe3ysbTaTa.

YMET npeAcTaBIATs KOHKPETHOE COIepKaHue U coo0IIaTh ero B MUCEMEHHOM U YCTHOM (hopme.
CTposT TOTHYECKUE LENH PACCYKIACHUI.

BHOCAT KOppeKTHBBI M JOMOJHEHHS B CIIOCOO CBOMX JEHCTBUII B Cilydae pPacXOKICHHs OSTaJlOHa,
PEeanIbHOro IEHUCTBUS U €r0 MIPOYKTa.

VY4arcs ynpaBiATh IOBEACHHEM IMapTHepa - yOeXZaTh €ro, KOHTPOJIMPOBATb, KOPPEKTHPOBaTh U
OLIEHNBATh €T0 IEHUCTBHSL.

CaMOCTOSTENFHO CO3/IAI0T AJITOPUTMBI JIESITENEHOCTH TIPU PELICHUH IPOOJIeM TBOPUECKOTO U TIOMCKOBOT'O
Xapakrepa.

OnpenensdroT Nocae10BaTeENbHOCT MPOMEKYTOUHBIX LENEH C YIETOM KOHEYHOTO pe3yJIbTaTa.
HpOS[BJ]HIOT YBAXHUTCIILHOC OTHOIICHUE K MapTHEpaM, BHUMAHWE K JIMYHOCTU APYTOro, aacKBaTHOEC
MCKIIMYHOCTHOC BOCIIPUATHEC.

Br10upatoT, conoctaBisioT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUs 3a1a4u.

CoCTaBIIAIOT IUIaH U MIOCJIEN0BATEIBHOCTD IEHCTBHIA.

OnuceIBalOT COMIEpPIKaHUE COBEPIIAEMBIX JAECUCTBUH C IEIBI0 OPUEHTHPOBKU MPEIMETHO-TIPAKTUIECKON
WM WHOU JEATENBHOCTH.

BeIpaxkatoT cTpyKTypy 3a1auil pa3HbIMH CPEICTBAMHU

CanyaroT cnoco0 u pe3ysibTaT CBOUX JCHCTBHUI C 3aJlaHHBIM STaJIOHOM, OOHAPYKUBAIOT OTKIIOHEHUS U
OTJIMYHA OT 3TaJIOHA.

VY4arcs nepeBoANTh KOH(PIMKTHYIO CHTYallMIO B JOIMYECKUH IUIAaH M pa3peliath ee Kak 3ajady yepes
aHaJIu3 yCIOBUM.

BriaBurarot 1 060CHOBBIBAIOT THITOTE3BI, MPEAIATAIOT CLIOCOOBI HX MPOBEPKH.

BHOCAT KOppeKTHBBI M JONOJHEHHS B CIIOCOO CBOMX JEMCTBHI B Cilyyae pPacXOKACHHUS 3TaloHa,
pEeaJIbHOTO JIEHCTBHS U €r0 IPOAYKTA.

Anaredpa

CucreMbl JUHEHHBIX
YPaBHEHUIl
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Jlunetinvie ypasnenus c
08YM5 NepeMeHHbIMU U UX
cucmemol

CTposT JTOTHUYEeCKHUE LIENH PaCCyKACHNN.

[IpeaBocxumaioT pe3yabTaT U YPOBEHb YCBOSHUS (Kakou OymeT pe3yabTar?).
YMEIOT CITyIIaTh U CIBINIATE APYT ApYTa.

BoiBUraroT 1 000CHOBBIBAIOT TMITOTE3bI, MPEAJIAraloT CIIOCOOBI HX MPOBEPKH.




Pewenue cucmem nunetinvix
VpasHeHutl
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CraBsaT y4eOHYIO 33a/jauy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOCHO, U TOTO, YTO €I
HEU3BECTHO.

Pa3BuBaroT ymeHre HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOTyKTHBHOE B3aUMO/ICHCTBHE
CO CBEPCTHUKAMH U B3POCIBIMU

CaMOCTOSTENNBHO CO3[AIOT AJITOPUTMBI JIEATENBHOCTH IMPH pPEIIeHHH TPOOJIeM TBOPUECKOTO H
ITOMCKOBOTO XapakTepa.

[ToHnMarOT BO3MOKHOCTb Pa3IMYHBIX TOUYEK 3pEHHMSI, HE COBMNAJAIOMINX C COOCTBEHHOM.

Oco3HaHHO ¥ TIPOU3BOJIEHO CTPOSIT PEUEBbIC BEICKA3bIBAHNS B YCTHOM M MUCEMEHHON (opme.

CanyaroT cnoco0 W pe3ysbTaT CBOMX ACHCTBHUH C 3aJaHHBIM STaJIOHOM, OOHAPYKUBAIOT OTKJIIOHEHUS U
OTJIMYHS OT 3TAIOHA.

YMEIOT C MOMOIIIBIO BOIIPOCOB TOOBIBaTh HEJOCTAIOIIYIO HHPOPMAIIHIO.

Bri6upatot Hanboee 3¢ heKTUBHBIE CIIOCOOBI pEIeHHS 33a91 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIA.
BHOCAT KOppeKTHBBI M JONOJHEHHS B CIIOCOO CBOMX JEHCTBUII B Cilydae pPacXOKACHHUS JTajoHa,
pearbHOTO IEWCTBUS U €T0 IPOIAYKTA.

[TposBASIOT TOTOBHOCTH QJEKBAaTHO pearupoBaTh HA HYXKIBl JPYIHX, OKa3blBaTh IOMOIIb H
SMOIMOHABHYIO TTOAJIEPKKY apTHEPaM.

OCO3HaHHO M IPOU3BOJIBHO CTPOSIT PEUYEBHIC BHICKA3bIBAHUS B IIMCEMEHHOM (hopMe.

Oco03HaIOT Ka4eCTBO U YPOBEHb YCBOCHHUSL.

HpI/II[ep)KI/IBaIOTCﬂ MOPAJIBbHO-3TUYCCKUX U IICUXOJOTHUCCKUX IMTPUHIUIIOB O6H.[CHI/IH " COTPpYAHUYECCTBA.

Aunredpa

IToBTOpEHHE
1. Jlunevinoe ypasnenue c
00HOI NepemMeHHOU
2. Cucmembi TUHEUHBIX
VpasHeHuli ¢ 08yms
nepemeHHblMU
3. CmeneHwv ¢ HamypaibHbIM
nokasameem.
4. OoHounenwvl
5. @opmynvl COKpauieHHo20
VMHONCEHUS,
6. Paznoowcenue MHo2OUIeHA
Ha MHOJICUmenu

CoCTaBIAIOT IUIAH | TTOCIIENOBATCIBHOCTD JSHCTBUH.

ONUCHIBAIOT COJECPKAHNE COBEPIIAEMBIX JCUCTBHUM C IEIbI0 OPUCHTUPOBKHU MPEAMETHO-IIPAKTHICCKOM
WA UHOM JIeITeILHOCTH.

BripaxatoT CTpyKTypy 3aa4i pa3HbIMU CPEICTBAMU

Cnu4aroT crocod W pe3ysbTaT CBOUX JICHCTBHI ¢ 3aJJaHHBIM 3TajJOHOM, OOHAPY)KMBAIOT OTKJIOHCHHS U
OTJINYHS OT 3TAJIOHA.

VYyarcs nepeBoauTh KOHPIUKTHYIO CHUTYAIMIO B JIOTHMECKHA TIaH M pa3peliaTth ee Kak 3ajady depes
aHaJIU3 yCIOBUH.

BoiiBUraroT ¥ 000CHOBBIBAIOT THITOTE3bI, MPEJIATalOT CIIOCOOBI HX MPOBEPKH.

BHOCSAT KOppeKTHBHI M JOIMOJHEHHS B CIIOCOO CBOHMX JEHCTBHIA B ClIydae pPacXOKICHHUS OTallOHA,
peaIbHOro IEUCTBUS U €r0 MPOIYKTA.

YMEIOT HpeACTaBIIsAThH KOHKPETHOE COJICpKaHKe U COOOIIaTh €ro B MMCbMEHHOM U YCTHOU (hopMe.
Bripaxaror CTpyKTypy 3a7a4ul pa3HBIMA CPEICTBAME

OrnpeaensT NOCIeI0BaTEIbHOCTh MPOMEKYTOUHBIX LEJIeH C y4eTOM KOHEYHOr'0 PE3ybTara.
[TposBASAIOT yBaXKHWTENHbHOE OTHOIICHWE K TMapTHEpaM, BHUMAaHHWE K JUYHOCTH JAPYTOTO, aJEKBAaTHOE
MEKITUIHOCTHOE BOCIIPHUSITHE.

Hroro

102 yaca




Moayab «Aaredpa» 8 kiacc

MHOXECTB, IIOJIMHOXECTBA, IEPECCUCHUST MHOXKECTB, 00bEIMHEHISI MHOXKECTB;
ceoticmea: GyHKIHHE Y = X%, apuMETHIECKOT0 KBaPaTHOTO KOpHs, GyHKIHH Y = /X .
Jlokazvieams cBOWCTBA apU(PMETHUECKOTO KBAIPATHOTO KOPHSI.

Tema, ocHOBHOE KOJI- XapakTepuCcTHKA OCHOBHBIX BU0B AeSTEJIbHOCTH =
. . S
BO YueHHKA (Ha YPOBHe YUeOHbIX JeiicTBH) = = =
coJep:xaHue Mo TeMamM S 2 =
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PanmnonajbHbIE APOOH 23 Pacnosnasamo 1ienple pallMOHAIBHBIC BHIPAXKCHUS, APOOHBIC pallOHAIBHBIC BBIpaKeHUs, npuBoauth | 1,2, 3,4, 5, 6,
MIPUMEPHI TAKUX BBIPAKESHHH. 7,8
Payuonanvuvie opoou, ux 12 Dopmyauposame:
ceouicmea. Cymma u onpeoenenust; paliOHAIBHOTO BRIPAXKCHHMSI, JOMYCTUMBIX 3HAUCHUH TEPEMEHHOM, TOXISCTBEHHO PaBHBIX
pasHocmuv opobeii BBIPAKECHUM, TOXKIECTBA, PABHOCUIIbHBIX YPAaBHEHMM, PALlMOHAIBHOIO YPAaBHEHUS, CTEIICHU C HYJIEBBIM
Ilpouzeedenue u uvacmuoe 11 IOKa3aTeyeM, CTENeHH C [EeIbIM OTPUIATENFHBIM TI0Ka3aTeleM, CTAaHJapTHOTO BHAA YHCIa, OOpPaTHOH
0p06ezZ IPONOPLUHOHAIBHOCTH,
ceolicmea: OCHOBHOE CBOWCTBO pallMOHAJBHON JpoOM, CBOWMCTBA CTEMEHU C IENBIM I0Ka3aTeseM,
g ypaBHEHUH, QYHKOUM Y =—; npasura: CIOXEHWS, BBIUUTAHUS, YMHOXXEHUs, NeleHHs Ipolei,
© n
[<P]
= BO3BeJICHUS APOOH B CTEIIEHb; YCIOBHE PAaBEHCTBA IPOOH HYIIIO.
< loka3zvbieams CBOWCTBA CTENEHH C IIENTBIM [TOKA3aTEIEM.
Onucvieamo rpaUIeCKUl METOJ] PEIICHHUS YPAaBHEHUM ¢ OJTHOM MTEPEMEHHOM.
Ilpumensms OCHOBHOE CBOWCTBO pPAIlMOHATLHOM NPOOW ISl COKpAIECHUS U MpeoOpa3oBaHUs APOOCH.
[IpuBomuTh MpoOM K HOBOMY (00IeMy) 3HaMmeHaTeno. Haxoaute cymMMy, pa3HOCTh, MPOU3BENCHUE H
4acTHOE JIpo0Oeil. BBIMONMHATE TOXAeCTBEHHBIE TIPe0Opa30BaHUs PAIIMOHAILHBIX BRIPAKEHUI.
Pewams ypaBHEeHUS C IEpeMEHHON B 3HaMeHaTesie ApoOu. [Ipumernsmv CBOWCTBA CTEICHU C LIEIBIM
IoKazareseM Jis IpeoOpa3oBaHUs BEIPAKECHHN.
3anucwisamp aucna B CTAaHIAPTHOM BHJE. Buinonusms NOCTPOCHUE U YTeHHE Tpaduka GpyHKIun Y = —
n
KBaapaTrHbie KOpHH 19 Onucvieamsy: TIOHATHE MHOXECTBA, DJIEMEHTAa MHOXKECTBA, CIOCOOBI 3aJaHWS MHOXKECTB; MHOXKECTBO
_ HaTypallbHbIX YHCEN, MHOXXECTBO IIeNIbIX YHCEJ, MHOXXECTBO pAalMOHAJIBHBIX YHUCEN, MHOXECTBO
Apugpmemuueckuii 11 JICUCTBUTEIIBHBIX YHCEI U CBSI3U MEXIy STUMH YHUCIOBBIMH MHO)KECTBAMH; CBSI3b MKy OECKOHCUHBIMH 1,2,3,4,5,6,
« K8AOPAmHblll KOPEeHb U €20 JECATHYHBIMU APOOSMHU U PAIlHOHAITBHBIME, UPPAIIOHAEHBIME YUCIAMHU. 78
§ ceoucmea Pacnosnasams panioHanbHbIE U UppaIOHANBHEIC Yrcia. [[puBoANTE IpUMeEpPHI palliOHANBHBIX YUCENT U
S Ilpumenenue ceoiicme 8 WppaIMOHATBHBIX YUCEI.
é apuquemuquKogo 3anucwvisamsv ¢ TOMOIIBIO q)OpMYH CBOMCTBA ACHCTBUM C ACHCTBUTEIIBHBIMUA YHCIIAMU.
8, | keadpamnozo kopusi Dopyyruposame:
< onpedeneHus: KBAAPATHOTO KOPHS M3 YHCIa, apru(pMETHIECKOro KBaAPaTHOTO KOPHS U3 YHCIIA, PAaBHBIX




Cmpoums rpadhukn QyHKIHMI Y = X2 1 Y = \/; .

[IpumeHsaTh IOHATHE apU(YMETHISCKOTO KBAAPATHOTO KOPHS JJIsl BEIYUCIICHUS 3HAYCHUH BBIPKCHUH.
Ynpowame Bepaxenus. Pemarp ypaBHeHus. CpaBHUBaTh 3HAUEHUS BBIpAKEHWH. BBIIOIHATH
peoOpa3oBaHue BHIPAKECHUH C MPUMEHEHHEM BBIHECEHUS MHOXKHUTEIS HM3-TI0J 3HaKa KOPHS, BHECEHHE
MHOXHUTEJIS TI0]] 3HaK KOPHS. BBIMOIHATH 0CBOOOXICHNE OT UPPAIMOHAIBHOCTH B 3HAMEHATEIE POOH,
AHAJIN3 COOTHOIICHUN MEXIY YMCIOBBIMU MHOXKECTBAMU U UX dJIEMEHTaMHU

Aunredpa

KBaapatnbie ypaBHeHUsI

21

Ksaopammuoe ypaenenue u
€20 KOpHU

11

Lpobnvie payuonanvvie
VpasHeHus.

10

Pacnosnasams n IpUBOANTE NPUMEPHI KBAAPATHBIX YPAaBHEHUN PAa3IUUHBIX BUJOB (TIOJIHBIX, HEIIOIHBIX,
MIPUBEAEHHBIX ), KBAIPATHBIX TPEXUIICHOB.

Onucvigams B 00ILEM BUJIC PELICHNE HEMOIHBIX KBAJIPATHBIX YPaBHEHUH.
Dopmyauposamy:

onpedenenus: YpaBHEHHS II€PBOM CTENEHH, KBaAPAaTHOTO YpaBHEHUS;
JUCKPUMHHAHTA KBaJPaTHOIO YPaBHEHUS

1 KBQJIPATHOTO TpEXUIieHa, KOPHsI KBaApaTHOTO TpEXUiieHa; OMKBaAPaTHOTO ypaBHEHUS,

c60licmea KBaJpaTHOTO TPEXUIICHA;

meopemy Buera 1 00paTHyIo el Teopemy.

3anucwisams 1 10Ka3pIBaTh GOPMYITy KOPHEH KBaJpaTHOTO ypaBHeHHS. VccenoBaTh KOJIMIECTBO KOPHEH
KBaJIpaTHOTO YPaBHEHHS B 3aBHCUMOCTH OT 3HaKa €ro JUCKPUMUHAHTA.

Hoxazvieamv meopemsui: Buera (mpsMyr0 U 00paTHYIO), O Pa3IOKEHUH KBaApaTHOIO TpEXwieHa Ha
MHOXUTEINIH, O CBOWCTBE KBAJAPATHOTO TPEXWIECHA C OTPULATENBHBIM JUCKPUMUHAHTOM.

Onucvieams Ha IPUMEPAX METOJT 3aMEHBI IEPEMEHHOMN IS pelIeHNs ypaBHEHU.

Haxooums KOpHU KBaApaTHBIX ypaBHEHUH pa3auyHbIX BUOOB. [IpuMensts Teopemy Buera u oOparHyio
eil TeopeMy. BBINOIHATE pas3lIokKEHUE KBAaIPaTHOro TpEXWieHa HA MHOXUTENH. HaxoauTes KOpHU
ypaBHEHU, KOTOpble CBOAATCA K KBajpaTHbIM. COCTaBIATh KBaJApaTHBIE ypaBHEHUS M YPaBHEHHS,
CBOJAIINECS K KBaIPaTHBIM, ABIIIOLINECS] MATEMaTHUYECKUMHU MOAEISIMU PEaJIbHBIX CUTYaINH

KBaJPaTHOTO TPEXUWICHA,

12! 31 41 51 61
8

NP

Aunredpa

HepagencrBa

20

Yucnosvie HepaeeHcmeda

Hepasencmea c oonotl
nepemeHHOU U Ux CUCmembl

11

Pacnosnasams v IpUBOANTE IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C NEPEMEHHBIMH, JIMHEHHBIX
HEPaBEHCTB C OJHOU MIEPEMEHHOM, IBOMHBIX HEPABEHCTB. DopMynuposams: onpedenenus. CPaBHEHUs
JIBYX YHCEJI, pPEIICHUS HEPaBeHCTBA C OAHOM NMEepeMEHHON, PAaBHOCHIIbHBIX HEPABEHCTB, PEILICHHS CUCTEMBI
HEpaBEHCTB C OJHOH MEpeMEeHHOH, OoO0NacTH ONpeleseHHs] BBIPAKEHUS; CEOUCMEA HYUCIOBBIX
HEPAaBEHCTB, CIIO)KEHHUS W YMHOXKEHHUS YHCJIOBBIX HEpPaBEHCTB Pewams IHWHEHHBIE HEPaBEHCTBA.
3anmuchBaTh pPENICHUS] HEPABEHCTB M UX CHCTEM B BHJE YHCIOBBIX MPOMEXYTKOB, OOBEIMHEHHS,
[IEPECEUECHHS] YNCIIOBBIX TPOMEXYTKOB. PemaTe cucTeMy HEpaBEHCTB ¢ OAHOHN nepeMeHHoN. OneHnBaTh
3HAa4YeHUE BBIpaXEHUs. M300pakaTh Ha KOOPAMHATHOW NpPSMOW 3aJaHHBIE HEPaBEHCTBAMH YHCIIOBBIE
MIPOMEXYTKH

Crenenb ¢ mejabIM
nokasartejieM. JJIeMeHTbI
CTATHCTHKH

1. Cmenens c yenvim
noxazamesnem u eé
ceoticmea

2. Dnemenmol
cmamucmuxu

11

3HaTh ONpeeICHNEe U CBOMCTBA CTETICHH C IIENIBIM TToKa3zareieM. [[puMeHsITh CBOWCTBA CTEIICHH C TIEITBIM
IOKa3aTejieM IPH BBIMOJHEHUH BBIUYMCIICHUH W MPeoOpa3oBaHUM BbIpakeHWH. Mcmonp3oBarh 3amuch
YHCcen

B CTaHJAPTHOM BUJIE JJIS1 BEIPAXKEHUS M COMTOCTABJICHHS Pa3MEPOB O0BEKTOB, IITUTEIIBHOCTH TIPOIIECCOB B
OKpyXarmieM wmupe. [IprBoAMTE TpUMEpHl PENpPe3CHTATHBHOW M HEPENPE3CHTATUBHOW BHIOOPKH.
WzBnekars nHQOpMAIIUIO U3 TAOIHIl YaCTOT U OPraHW30BHIBATH WH(GOPMAIMIO B BHJIE TAOIHUI] 4acTOT,
CTPOUTH HHTEPBAIBHBIN psifl. MIcrionb30BaTh HATISAHOE MPEACTABICHUE CTATUCTUIECKON MHPOPMAITNH B
BHJIE CTOJIOYATHIX M KPYTOBBIX TUArPaMM, MTOJIUTOHOB, THCTOTPAMM




IMoBTOpEHUE 8 CocCTaBIIAIOT IUIaH M ITOCIIEI0BATCIbHOCTE JEHCTBUH. 1,2,3,4,5,6,
MUCHIBAIOT COJICPIKAHUE COBEPIIAEMBIX JICHCTBUH C LENBI0O OPUCHTUPOBKH MPEIMETHO-TTPAKTUIECKON | 7,
. IIpeobpazoeanue o 7,8
PAYUOHATBHBIX WJTH UHOH JIeSITeTIbHOCTH.
sbipasicenuil. BeIpaxaroT cTpyKTypy 3aauil pasHbIMH CPEICTBAMU
2. Ipeobpazosanue CranyaroT cnoco0 W pe3ysibTaT CBOUX JCHCTBHUI C 3aJIaHHBIM STaJIOHOM, OOHAPYKUBAIOT OTKJIIOHCHUS U
' . OTJIMYHS OT 3TaJOHA.
8bIpAdCEHU, .
5 VYuarcsi IepeBOIUTh KOH(OIMKTHYIO CUTYallMIO B JIOTHYECKHUIl IUIaH M paspelath ee Kak 3ajady depes
cooepaicaux AHAJIU3 yCIOBUM.
K6AOpamHbie KOPHu. BBIBUTaIOT ¥ 000CHOBBIBAIOT MUIIOTE3b], IPEJIATAIOT CIIOCOOBI UX MPOBEPKH.
3. Pewenue keadpamoix BHOCAT KOppeKTHBBI M JOMOJHEHHS B CIIOCOO CBOMX JEHCTBUI B Cilydyae pPacXOKACHUS JTaloHa,
ypasuenuu. pEaNbHOTO IEWCTBUS U €T0 TPOAYKTA.
4. Pewenue 3a0au c YMEIoT npeAcTaBIsAThH KOHKPETHOE COlepKaHe U cOOOIIaTh ero B MMCEMEHHOW U YCTHOU (opMe.
nOMOUWbI0 OPOOHO- BripaxkatoT cTpyKTypy 3a/1a4u pa3HBIMH CPEICTBAMHU
DAYUOHANLHBIX OmnpeensifoT MoCIeJ0BaTeIbHOCTD IPOMEKYTOUHBIX II€JIel ¢ y4eTOM KOHEYHOTO pe3yIbTara.
VpaeHeHuUll.
5. Pewenue nunetinvix
HEPaseHCcme ¢ 0OHOI
nepemenHoOU U ux CUCmeM.
6. Cmanoapmmuwiii 6uo
yuciua.
Hroro 102 gaca
MoayJab «Aaredpa» 9 kiace
Ne Tema, ocHOBHOE KOJI- XapakTepuCcTHKA OCHOBHBIX BUAOB J1eAITEJIbHOCTH 00y4ar0merocs =
. . S
BO (Ha ypoBHe y4eOHBIX el CTBHI) = = =
coaecpkaHme 1o TeMamM = 2 =
JacoB = = 9
o s S
= 9 = =
4 2« A
= 2 E =
geE¢
ZEE9OR
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KBaaparnunas pyHkuus 22 BorumcnsaTh 3HaueHust GyHKIMY, 3a1aHHOM GOopMyIIoH, a Takxke 1ByMs U TpeMs ¢popmyiamu. OnuceiBats | 1,2, 3,4, 5, 6,
_ CBOMCTBA (PYHKIUI HA OCHOBE UX rpad)uuecKoro npeacTaBicHus. HTepnpeTnpoBath rpaduku peagbHbix | 7, 8
= DyHKyuu u ux ceoucmea. 10 3aBucuMocTed. [loka3pIBaTh CXEMAaTHUCCKH IIOJIOKEHHE Ha KOOPIMHATHOW IUIOCKOCTH TIpaduKoB
g Keaopammuwuii mpexunen. Gynkmmit y = ax?, y = ax*+ n, y = a (x — m)% Crpouts rpadpux Gynximu y = ax>+ bx+ ¢, ymeTs ykas3siBaTth
z Ksaopamuunas ¢ynxyus. 12 | xoopauHATHI BEpIIMHEI TAPa0OJIBI, €€ OCh CHMMETPHH, HANPABJIEHHUE BETBEH Mapabobl.
S Cmenennas gpynkyus N300paxats cxeMaTruecku rpaduk GyHKIUH Y = X" 4ETHBIM U HEUETHBIM N. [TOHUMATh CMBICH 3arucen

3 4 o o
Buma Va, YauT. n.,roea — HEKOTOpoe unciio. IMeTh mpeacTaBiieHne 0 HaXOXKIEHUH KOpHEH N-it
CTEIEHH C TIOMOIIBIO KaTbKYJISITOpa




KOMOUHAMOPUKU

Yuarcst mepeBoANTh KOH(MIMKTHYIO CHTYAITMIO B JIOTHYECKUHN IIAH W pa3periaTh e Kak 3a7ady depes
aHaJlu3 yCJIOBUM.
BriiBurarotT 1 000CHOBBIBAIOT THIIOTE3bI, MPEAJIATAIOT COCOOBI HX MPOBEPKH.

YpaBHeHHUsI 1 HEPABEHCTBA 14 Pemarp ypaBHeHUS TpeThel U YETBEPTOM CTEIIEHHU C TIOMOINBIO Pa3IoKEHU HA MHOXHUTENU U BBeAeHus | 1,2, 3,4, 5, 6,
¢ 0IHO¥i MepeMeHHOl BCIIOMOTATEbHBIX MEPEMEHHBIX, B YaCTHOCTH pellaTh OWKBaJpaTHBIC ypaBHEHHs. Pemarb npoOHbe | 7, 8
palrOHaNbHBIE YPAaBHEHUS, CBOJIA UX K LIEJIbIM YPABHEHUSIM C IMOCIEAYIOLIEH NpoBEPKOil KopHel. Pemate
Vpasnenus ¢ 00noi 3 HEPAaBCHCTBA BTOPOM CTENEHW, WCHOJB3ysS TrpapuUuecKue MpeacTaBiIeHus. VICnonap30BaTh METOJ
nepemenHoi WHTEPBAJIOB ISl PEIICHUS HECIIOKHBIX PAIIHOHABLHBIX HEPABEHCTB
« Hepasencmea ¢ oonoii 6
= nepemerHHou
@ YpaBHeHHsI 1 HEPABEHCTBA 17 Crpouth rpaduKu ypaBHEHHIA ¢ IByMs IEPEMEHHBIMH B IIPOCTEHINMX CITydasx, koraa rpadukom sieusiercs | 1, 2, 3,4, 5, 6,
2 C ABYMsl lepeMeHHbIMH npsiMasi, mapaboia, TunepOosa, OKPYKHOCTh. Mcronb30BaTh HX JUIs TpaUuecKoro pelieHus cucteM | 7, 8
Vpasnenusi ¢ 08yms 10 ypaBHEHUH ¢ ByMsl IepeMeHHBIMU. Perath CHOCO6(1M ITOJICTAHOBKH CHCTEMBI JBYX XpaBHeHI/If/'I C IByMs
HepeMenHbIMU U UX NIEPEMCHHEIMH, B KOTOPBIX OJHO YPAaBHCHHE NEPBOIi CTCNCHH, a PYroe — BTOPOH CTENCH. Pemiatp
CUCTIEMD] TEKCTOBBIC 3a]1a4H, UCTIOJIb3YsI B KAUECTBE anreOpandeckoil MOJIelTi CUCTEMY YpaBHEHHI BTOPOM CTECTICHH
Hepasencmea ¢ oy 7 ¢ ABYyMs IIEPEMEHHBIMU; PELIaTh COCTABICHHYIO CUCTEMY, UHTEPIIPETUPOBATE PE3YJILTAT
nepemeHHbIMU
U UX cCUCImemvl
Apudmernyeckas 15 [IpuMeHATh MHAECKCHBIC 0003HAYCHUS JIJIs WICHOB TociaenoBaTenpHocTel. [IpuBoauTh npumeps 3ananus | 1, 2, 3,4, 5, 6,
= M reoMeTpHYecKast MOCIIeI0BaTENNBHOCTE (OPMYIION N-TO WieHa W peKyppeHTHOH (opmynoit. BemBomuts dhopmynsr N-ro | 7, 8
=t nporpeccun 4rieHa apH(bMeTfmecxoﬁ MporpeccHit 1 FCOMG"I;pH‘ICCKOfI MPOTPECCHH, CYMMBI IEPBBIX N UICHOB
i Apucpmemuuecxas 3 apu(MeTHYeCKOl U reoOMeTPHUYECKOM [IPOTPECCHH, PelllaTh 3a/an ¢ MCTONb30BAHHEM OTHX dopmyiL.
5 npoepeccus Jloka3bIBaTh XapaKTEPUCTHICCKOE CBOMCTBO apu(hMETHICCKOI U TEOMETPUICCKON POTPECCHIA.
T'eomempuueckasa npozpeccus 7
DIeMeHThI 13 1,2,3,4,5,6,
= KOMOMHATOPHKH BhInoHUTH Nepedop BCceX BO3MOKHBIX BAPHAHTOB JIJIsI Iepecuéra 00beKTOB 1 KoMOuHanui. [Tpumenstes | 7, 8
=i H TEOPHH BePOSITHOCTEN MIPaBUIIO KovM6nHaTopH(1ro yMHOXeHMsl. Pacrio3HaBaTh 3ajJauyd Ha BBIYHMCICHHE YHUCIIA MepeCTatoBoK,
g E Dnemenmol KOMBUHAMOPUKLL 9 pa3sMEIlEHN, COYETaHUN U NIPUMEHSITh COOTlvseTCTBonmI/Ie (hopmynbl. BeuucnsaTe 4acToTy cnyanHOFE)
g 2 coObITHsI. OLEHMBATH BEPOATHOCTH CIYYAWHOTO COOBITHS C TIOMOIIBK) YaCTOTHI, YCTAHOBJICHHOU
= OTBITHBIM MyTéM. HaxouTh BEPOSATHOCTH CITy4aiHOTO COOBITHS HA OCHOBE KIIACCHUECKOTO OMPEICTICHHS
=5 BepOATHOCTH. [IpUBOINTE MPUMEPHI TOCTOBEPHBIX M HEBO3MOKHBIX COOBITHI
= Hauanvuwie ceeoenus uz 4
meopuu 8eposimHocmell
IloBTOpPEHME 21 | CocTaBisioT IIaH ¥ NOCJIE€A0BATENBHOCTD JEHCTBHM. 1,2,3,4,5,6,
OnuChIBaIOT CONIEPIKAHUE COBEPIIAEMBIX JICWCTBUH C IEIBI0 OPUEHTHUPOBKHU MIPEIMETHO-TIPAKTHYECKOH | 7, 8
Vpasnenus, nepaserncmea, 9 WJIA UHOH JICSITEIbHOCTH.
cucmembpl ypagHeHul BrIpaxaroT CTpyKTypy 3a7a4i pa3HbIMU CPEICTBAMU
DyHryuu 4 Crnu4arot crocod W pe3ynbTaT CBOUX JIEHCTBHH C 3aJJaHHBIM 3TaJIOHOM, OOHAPYKHUBAIOT OTKIIOHCHHS U
OTIIUYHS OT HTAJIOHA.
Ilpoepeccuu. Snemenmuol 8




BHOCAT KOpPpeKTHBBI W JOMOJHEHMS B CIIOCOO CBOMX JCHCTBHIA B CIy4yae pPacXOXKICHUS ATalOHA,
peanbHOTO IEHCTBHS U €ro IPOAYKTa.

YMEIoT npeAcTaBIsAThH KOHKPETHOE COlepKaHe U cOOOIIaTh ero B MMCEMEHHOW U YCTHOU (opMe.
BripaxaroT CTpyKTypy 3a7a4 pa3HbIMU CPEICTBAMU

OnpenensroT MocIeI0BaTeIbHOCTD MPOMEXKYTOYHBIX IEJIel ¢ YI€TOM KOHEYHOTO Pe3yibTaTa.
[IposBNSIOT yBaXUTETHHOE OTHOIIEHHE K MapTHEpPaM, BHUMAaHHE K JIMYHOCTH APYroro, afeKBaTHOE

MCKIIMYHOCTHOEC BOCIIPHUATHE.

HTroro

102 yaca




Mopaysb «'eomeTpusa»7 Kaacc

XapakTepuCTHKA OCHOBHBIX BU/IOB JIEATEIbHOCTH YUeHUKA (HA YPOBHE YUeOHBIX JIelicTBHIT)
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L HauanbHble reoMeTpuyecKue 11 OOBSICHATH, YTO TAKOE OTPE30K, JIy4, YIoJl, Kakue (pUrypsl Ha3bIBAIOTCS PaBHBIMU, KaK 1,2,3,4,5,
2 § CBeIeHHS CPaBHHMBAIOTCS U U3MEPSIFOTCS OTPE3KH U YIJIBI, YTO TAKOE TPAAyC U IPayCHas Mepa yriia, Kakoi 6,7,8
% § YTOJ Ha3bIBACTCS MPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEANHA OTPE3Ka U
= OHMCCeKTpuca yriia, Kakue YIiibl Ha3bIBAIOTCS CMEXKHBIMU M KAKUE BEPTUKAIBHBIMH;
f‘ E“ = (hopMyIUPOBATH K 00OCHOBBIBATh YTBEPMKICHUS O CBOMCTBAX CMEKHBIX M BEPTHKAJIBLHBIX YIJIOB;
%]
§ = E 00BSICHATH, KAKHE TMPSIMbIC HA3bIBAIOTCS MEPIICHANKYISPHBIMU; GOPMYITHUPOBATH B 00OCHOBHIBATH
2 S E YTBEPXKJCHUE O CBOMCTBE IBYX MPSIMBIX, TIEPIICHANKYISAPHBIX K TPEThel; H300paxKaTh U
= 9
; o 2 pacro3HaBaTh yKazaHHbIE IPOCTEHIIE PUTYPBI HA YepTeKax; pelaTh 3a1a4d, CBSI3aHHBIC C
E- E 3THMU MPOCTSUIIIMMU QUTYpaMHU
g 2
o)
23
=
TpeyrojbHUKH 18 OOBSICHATD, Kakas (UTrypa Ha3bIBACTCS TPEYTOJIbHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI, YIJIbI H 1,2,3,4,5,
MEPUMETP TPEYroJIbHHUKA, KAKOW TPEYTOJIbHUK HAa3bIBACTCSl paBHOOCPEHHBIM U KaKOU 6,7,8
TlepBblii MPU3HAK PABEHCTBA 6 PaBHOCTOPOHHUM, KaKHe€ TPEYTOJbHUKK HA3bIBAIOTCS PABHBIMU; N300paXKaTh M PACTIO3HABATH HA
TPEYrONBHHIKOB YepTekax TPEYTONbHUKU U UX 3JIEMEHTHI; JOPMYITUPOBATH M JJOKA3bIBATH TEOPEMbI O TIPU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB; O0BACHATh, YTO HA3bIBACTCS MEPIICHANKYIISIPOM, IPOBEAEHHBIM U3
. o JIAHHOM TOYKH K JTAHHOW NPAMON; (GOPMYJIUPOBATh U JJOKA3bIBATH TEOPEMY O IEPIICHIUKYJISIPE K
Bropoii 1 TpeTuii npu3Haku 5 o o . o
p p p MPSIMOIA; 0OBSICHATH, KAKHE OTPE3KU HA3BIBAKOTCS METUAHOM, OUCCEKTPUCOM U BHICOTON
PaBCHCTBA TPCYTOJILHIKOB TPEeYrojbHHUKa; POPMYITHMPOBATH U JIOKA3bIBATh TEOPEMBI O CBOHCTBAX PaBHOOEIPEHHOTO
TPEeYroJbHHKA; PEIIaTh 3a7a4H, CBSI3aHHbBIC C IPU3HAKAMH PAaBEHCTBA TPEYTOJIbBHUKOB U
[TocTpoenus nupKynem u 7

reoMerpuiyeckue Gpurypsoi,
U3MepeHne reoMeTpUYeCKUX BeJTMYHH

JIMHENKON

CBOWCTBaMH PaBHOOEIPEHHOI'O TPEYTOBbHUKA; POPMYITHPOBATH ONPEAETICHUE OKPYKHOCTH;
O0O0BACHATH, YTO TAKOE LEHTP, PAANYC, XOp/ia M TUAMETP OKPY>KHOCTH; PEIaTh MPOCTeHIINe
3aJ1a4M Ha TIOCTPOEHHE (TIOCTPOSHHE YTIIa, PABHOTO TaHHOMY, ITOCTPOEHNE OUCCEKTPHUCHI yTIIa,
MOCTPOCHHUE MEPIIEHANKYIISPHBIX MPSIMBIX, [IOCTPOSHHUE CEPETUHBI OTpe3Ka) U OoJiee CI0KHBIE
3aJ]a4M, UCTIOJIB3YIOLIUE YKa3aHHbIE IPOCTEHINNE; COMOCTABIIATh TOJyYEHHBIN PE3yNbTaT C
YCIIOBHEM 3a/1a4H; aHAJTU3UPOBATh BOZMOXKHBIE CITy4au




IMapajienbHble NPSIMBbIE 13 DopMyTUpOBaTh ONPECIICHUE MapAIUICITBHBIX MPSMBIX; OOBSICHSATH C IIOMOIIBIO PUCYHKA, KaKHe 1,2,3,4,5,
yTJIBI, 00pa30BaHHbBIC NIPU NEPECEUCHHUHN ABYX MPAMBIX CEKYIIeH, HA3bIBAIOTCS HAKPECT 6,7,8
- JeXKAIMMH, KaKie OJHOCTOPOHHIMH M KaKHe COOTBETCTBEHHBIMH; (DOPMYITHPOBATH U JOKA3BIBAThH
2 % TEOPEMBbI, BBIPAKAIOIINE MPU3HAKU TAPAIICTBHOCTH ABYX MPSIMBIX; OOBSCHSTH, YTO TAKOE
e 2 AKCHOMBI TEOMETPHHU M KaKHE aKCHOMBI YK€ HCIOJIb30BAIHUCH paHee; (OpMyIHUPOBATH aKCHOMY
-5- = HapaJuIeNIbHBIX MPSIMBIX U BEIBOAUTH CIIEICTBUS U3 He€; POpMyYINpOBATh U TOKA3bIBATh TEOPEMbI
o 5 E 0 CBOMCTBaxX Mapaie’dbHBIX IPSAMBIX, 00paTHBIE TeOpeMaM O IPU3HAKAX MapalIeIbHOCTH,
= 5 5 CBSI3aHHBIX C HAKPECT JISIKAIMMH, COOTBETCTBEHHBIMU M OJJHOCTOPOHHUMH YTJIaMH, B CBSI3H C
S 8 E 3TUM OOBSACHSITH, UYTO TAKOE YCIOBHE M 3aKITIOYEHIE TEOPEMBI, KaKas TeoOpeMa Ha3bIBaeTCs
T oa 0OpaTHOM 1O OTHOIIECHHIO K TAHHON TeopeMe; OOBACHATH, B 4EM 3aKITIOYAETCS METO
g E JIOKa3aTeNbCTBA OT MPOTUBHOTO: (POPMYIHPOBATH M JJOKa3bIBaTh TEOPEMBI 00 yriiax ¢
s 2 COOTBETCTBEHHO MapalIeIbHBIMU U MEPICHANKYISIPHBIMUA CTOPOHAMU; PUBOAUTH PUMEPHI
S = UCIIOJIb30BaHMS 3TOr0 METO/Ia; PElIaTh 331a4H Ha BHIYMCIICHUE, I0KAa3aTeILCTBO M IOCTPOCHHE,
= 2 CBSI3aHHBIC C TMapaJICIbHBIMH IPSIMBIMU
° CoOTHOIIEHHSI MEKITY 22 DopMyaUpoOBaTh U JOKA3bIBATH TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA U €€ CIICJCTBHE O 1,2,3,4,5,
E CTOPOHAMM M YIJIaMu BHEIIHEM yTJI€ TPEYTOJbHHUKA, TPOBOIUTH KIACCU(PUKAIIUIO TPEYTOIEHUKOB TI0 YTIIaM; 6,7,8
2 TPeyroJIbHHKa (GOopMyIHpOBaTh U JOKA3bIBATH TEOPEMY O COOTHOLICHUSIX MEX/Y CTOPOHAMH U yTIIaMH
S = TpEyroJibHUKA (IIPSMOE M 00paTHOE YTBEPKICHHUS) U CIICACTBHS M3 He€, TCOPEMY O HEPaBEHCTBE
2 g TPEYTroJIbHUKA; (POPMYIIMPOBATH U JIOKA3bIBATH TEOPEMBI O CBOWCTBAX MPSMOYTOJIBHBIX
- o °
= § Coommouienus mexcoy 8 TPEYTrOJILHUKOB (HpSIMOerJ'IBHBII/I.TpeerJ'ILHI/IK ¢ yriom 30°, mpU3HAaKN paBEHCTBA
= cmoponat u yenan MPAMOYTOITBHBIX TPEYTOJILHUKOB); ()OPMYIIMPOBATH ONPEICICHUS PACCTOSIHUS OT TOUKH JI0
= = OPSIMO#A, paCCTOSIHHS MEXTy TapajlIeIbHBIMHU MPSIMBIME; PEIIATh 33/1a41 HA BHIYUCIICHUS,
S g | Mpeyeotbnurd JI0KA3aTeNbCTBO M MOCTPOEHHUE, CBA3AHHBIE C COOTHOIIEHUSIMH MEXKy CTOPOHAMM U yIIaMHU TPE
g 2 YTOJBHUKA U PACCTOSHUEM MEXy apalIeIbHBIMU MPSIMBIMH, TIPH HEOOXOIMMOCTH POBOIUTH
< 2 4.2. IlpamoyzonvHole 8 T0 XO/Iy PEUIEHH s JOTOIHUTEIBHBIE
4 L | mpeyeonbHuKu MOCTPOCHHSI, COMIOCTABIIATH MOJTYUSHHBIN PE3YJIbTAT C YCIOBHEM 3aJIa4yH, B 3a7a4ax Ha
2 S HIOCTPOSHUE HCCIIEIOBATh BOZMOXKHBIE CITydaH
& = | 4.3 Mocmpoenue mpeyzonvruxa 6
:
=




reoMerpuyeckue Gpurypsoi,
U3MepeHne reoMeTpUYeCKUX BeJTHYHH

IHoBTOpenue. Pemienue 3axaq

CTposT JOrnvecKre ey paccyKIeHu.

[IpeaBocxXuIarOT pe3yabTaT ¥ YPOBEHb YCBOCHUS (KaKoU OyeT pe3yabTat?).

YMEIT ciymaTh U CIbIIaTh JPYyT ApYyra.

BbinBuraotT 1 000CHOBBIBAIOT THIIOTE3bI, IPEAIAral0T CIIOCOOBI UX MMPOBEPKH.

CraBsT yueOHYI0 3aa4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOEHO, M TOTO, YTO
e11e HeU3BECTHO.

Pa3BuBaroT ymMeHne HHTErpUpOBaThCA B TPYIILY CBEPCTHUKOB U CTPOUTH NPOIYKTHBHOE
B3aUMOJICHCTBUE CO CBEPCTHUKAMHU M B3POCIIBIMH

CaMOCTOATENIBHO CO3JAI0T AJITOPUTMBI AEATEIBHOCTH IPU PEIIEHUH IPOOIEM TBOPUECKOTO U
MIOKCKOBOT'0 Xapakrepa.

[ToHUMarOT BO3MOKHOCTh Pa3IMYHBIX TOUYEK 3PEHHUS, HE COBIAIAIOMINX C COOCTBEHHOM.
OCO3HaHHO M POHU3BOJIBHO CTPOSIT PeUYEBHIC BHICKA3bIBAHUS B YCTHOM U MUCBMEHHOM (hopMe.
Crnu4aroT crocod 1 pe3ynbTaT CBOUX JIEHCTBHUM C 3aJJaHHBIM 3TAIOHOM, OOHAPYKHUBAIOT
OTKJIOHECHHUA U OTJIMYUA OT 3TAaJIOHA.

YMEIOT ¢ MOMOIIBI0 BOMPOCOB JI00OBIBATH HEIOCTAIONIYIO HH(POPMAITHIO.

Bri6buparot Hanbonee >(hhekTrBHBIE CITOCOOBI PEIIeHHs 3a7]a91 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHH.

BHOCAT KOPPEKTHBBI U JIONIOJTHEHUS B CIOCO0 CBOMX JICHCTBU B CiTydae pacxoXIEHHS 3TajoHa,
PearbHOro AEHCTBUS U €0 MPOAYKTA.

ITposIBIISIIOT FOTOBHOCTD a/IeKBaTHO pearupoBaTh Ha Hy Kbl APYT'HX, OKa3bIBATh IOMOILb U
SMOLMOHATIBHYIO TTOAJEPKKY ITapTHEPAM.

OCO3HaHHO M IPOU3BOJIBHO CTPOSIT PEUYEBHIC BHICKA3bIBAHUS B IUCEMEHHON (opMe.

OCO3HAIOT Ka4yecTBO U YPOBEHb YCBOCHUSI.

[IpunepxuBaroTCs MOPATBHO-ITHYECKUX U TICUXOJIOTHYECKUX TPUHIUIIOB OOIIEHUS U

COTPYAHHUYCCTBA.

uToro

68 yacoB
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Pasznen

Conep:xanue

KoJ-Bo uacos

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
JaeiicTBUiIl)

OCHOBHbIE
HaIpaBJIEeHUA

(v

AeATe/JIbHOCTU

1. YeTbIpexyroJbHUKH

1.1 Mnoeoyzonvruxu.
lapannenocpamm u mpaneyusi

I'eomeTpuueckue purypni

1.2 Ilpsimoyzonvrux, pomo,
Keaopam

OOBSICHATH, UTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €r0 BEPILIWHBI, CMEKHbBIE CTOPOHBI, AUArOHAJH,
n300pakaTb M pAcHoO3HaBaTh MHOTOYTOJBHUKH Ha YepTekax; ITOKa3bIBaTh HJIEMEHTHI MHOTO
YroJIbHUKA, €r0 BHYTPEHHIOID M BHEIIHIOW 00J7acTH; (OpPMYJIMPOBATh ONpEACICHUE BBIMTYKIOTO
MHOTOYTOJIbHUKA; HM300pakaTh M PACIO3HABATh BBIMYKJIbIE M HEBBIMYKIbIE MHOTOYTOJILHHUKH;
(bOopMyIHPOBaTh M JJOKA3bIBaTh YTBEPKACHHUS O CyMME YTJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA U CyMMe
€ro BHEIIHHUX YTJIOB; OOBACHSITH, KaKHE CTOPOHBI (BEpPIIMHBI) YETHIPEXYTONbHHKA Ha3BIBAOTCS
MIPOTHBOIOJIOKHBIMHY; (dbopMynupoBaTh oTpeeNICHUS napaiesorpamMmma, Tpanenuy,
paBHOOEIPEHHOW M MPSIMOYTOIBHON Tparenyid, IpsSMOYToJIbHHKa, poMOa, KBaapara; n300pakatb 1
pacmo3HaBaTh 3T YETHIPEXYTOJIBHUKH, (OPMYIHPOBATH W JOKa3bIBaTh YTBEPXKACHHS 00 WHX
CBOICTBAX W NMPHU3HAKAX; PEIATh 3aJ]a4l Ha BEIYMCIICHHUE, T0KA3aTEIHCTBO U IOCTPOCHHUE, CBSI3aHHBIC
C OTUMH BUJAMH YETHIPEXYTOIBLHUKOB; O0BICHATh, KAKHE 1B TOYKH HA3BIBAIOTCS CUMMETPUYHBIMH
OTHOCHTEIBHO MPSMOH (TOYKHM), B KAKOM CiTydae (pUrypa Ha3bIBaeTCsi CHMMETPHUYHON OTHOCHTEIEHO
npsAMor (TOYKH) W YTO Takoe Och (LEHTP) CHUMMETpHU (DUTYpPBHI; MPHUBOAUTH HpPHUMEPHl GUTYD,
00J1alalonIMX OCeBOM (ILIEHTPAJIBbHOW) CUMMETPHEH, a TakkKe MPUMEpPbl OCEBOW M ILEHTPaIbHOMH
CHMMETpPHUI B OKpYKaloIlei Hac 00CTaHOBKe

o =

o N

—~ W | BOCIIMTATEJIbHOU

o A

2. Maomwaamp

14

2.1 Inowaos mHozoy2onbHuKa

HN3mepenue
reoMeTpu4ecKux
BeJIMYHH.

2.2. Teopema Ilughacopa

O6BHCHHTB, KakK IMPOU3BOJUTCA U3MCPCHUE Hnomaz[ef/i MHOT'OYTOJIbHUKOB, KAKM€ MHOT'OYT'OJIbHUKHU
Ha3BIBAIOTCS PABHOBEIMKIUMH M KaKW€ PAaBHOCOCTABJICHHBIMHE;, ()OPMYJIHPOBATh OCHOBHBIE CBOMCTBA
III0MIaIel W BBIBOAWTH C UX TOMOINBLI0 (POPMYIIBI ILIOMAAEH MPSIMOYTOIBHHKA, TTapalIeNiorpaMma,
TPEYroJibHUKA, Tpamnenuu; (opMyJIHpOBaTh W JOKa3bIBaTh TEOPEeMy OO0 OTHOIICHWHU ILIOMIaAeH
TPEyroJbHUKOB, HMEIOIINX [0 PABHOMY YTITy; GOpMYIHpOBaTh U JJOKa3kIBaTh Teopemy [ludaropa n
oOpatHyt0 eif; BBIBOAUTH (opMyny ['epoHa mis IDiomanyd TPEYroidbHWKA; pellaTh 3aJaddl Ha
BBIYHUCIICHHUE U JJOKA3aTEILCTBO, CBsI3aHHBIC ¢ (popMyaMu TUTOIaaei u TeopeMoit Iludaropa

=
N
~N W

o
o
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I'eometp
HYeCcKHe
purvypsi

3. IlopoOHBIE TPEYTOJIBHUKH

19

OOBSACHATH TOHATHE MPOMOPIIMOHATBHOCTH OTPE3KOB; (POPMYIHPOBATH ONMPEACICHHs MOI0OHBIX
TPEYTOJIBHUKOB 1 K03 purmenTa nooous; GopMynupoBaTh U T0Ka3bIBaTh TEOPEMBI: 00 OTHOIIIEHUN
II0masei MOMOOHBIX TPEYTOJBHUKOB, O MpHU3HAKAX MOJA00WS TPEYrOoJbHUKOB, O CPEAHEH JTWHUU
TPEYTOJIbHUKA, O TIEPECEYCHHH MEIWaH TPEYroJbHUKA, O TMPOMOPIIMOHATBHEIX OTPE3Kax B

P
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w
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MPSIMOYTOJIEHOM TPEYTONBHUKE; OOBACHSITh, UTO TAKOE METOJI MOJ00MS B 337a4aX Ha MOCTPOCHHUE, U
MIPUBOIUTE MIPUMEPHI IPUMEHEHHUS 3TOTO METO/IA; OOBACHITH, KaK MOKHO HCIIONIE30BaTh CBOWCTBA
MOJOOHBIX TPEYrOJLHUKOB B H3MEPHTEIBHBIX paboTax Ha MECTHOCTH;, OOBSCHSITh, KaK BBECTH
MOHATHE TOJ00MS IS MPOU3BONBHBIX (QUTYD; (HOPMYITHPOBATH OMpPEACICHUE W WLTIOCTPUPOBATH
MOHATHS CHHYCa, KOCHHYCa M TaHT€HCa OCTPOrO yria MPSIMOYTOJBHOTO TPEYTOJbHHKA, BHIBOIUTH
OCHOBHOE TPUTOHOMETPHUYECKOE TOXISCTBO M 3HAYCHHS CHHYCA, KOCHMHYCa M TAHTEHCA JJIsl YIJIOB
30°, 45°, 60°; pemarh 3a7a4M, CBSI3aHHBIC C MOJJOOMEM TPEYTOJIbHUKOB, JIUIsl BHIYACICHUS 3HAUCHHUN
TPUTOHOMETPHUUECKUX (PYHKIHI UCITOIE30BATh KOMITBIOTEPHBIE MTPOTPAMMBI

I'eomeTrpnueckue Gurypsi .
HN3mepeHue reoMeTpu4ecKux

BCJIUMYMH.

HccnenoBath B3auMHOE PacIOJIOKEHHE HPAMOW M OKPY)KHOCTH; (OPMYJIMPOBATH OIpEICIICHHUE
KacaTeJIbHOH K OKPY>KHOCTH; (hOpMYIHPOBATh U JOKa3hIBATH TEOPEMBI: O CBOMCTBE KacaTelbHOH, O
IIPU3HAKE KacaTeJIbHON, 00 OTpe3Kax KacaTeJbHbIX, IPOBEIEHHBIX U3 OIHON TOUKH; (HOPMYJINPOBAThH
MOHATHSI LEHTPAIBHOTO yIJIa M IPagyCHON MEPhl AYTH OKPYXKHOCTH; (POPMYIMPOBATh U JOKA3bIBATh
TEOPEMBI: 0 BIIUCAHHOM YTJIe, O TIPOU3BEJICHUU OTPE3KOB MEPECEKAIIUXCS XOPI; POPMYITHUPOBATH U
JIOKa3bIBaTh TEOPEMBI, CBS3aHHBIE C 3aMeYaTeIbHBIMU TOYKAMH TPEYTOJbHHUKA: O OUCCEKTpHUCE yriia
U, KaK CIEICTBHE, O NEPECEUCHNH OMCCEKTPUC TPEYrONbHUKA; O CEPEIMHHOM NEPHEHIUKYISIpPE K
OTpEe3Ky U, Kak CIEACTBUE, O TIIEPEeceUeHUN CEepeAMHHBIX MEPIeHIUKYIIPOB K CTOpPOHAM
TPEyroJbHHUKA; O IEPECEUYCHNH BBICOT TPEYTOJIbHUKA; POPMYITUPOBATH ONpPEEICHHS OKPYKHOCTEH,
BIIMCAHHOW B MHOT'OYT'OJIbHUK M OITMCAHHOW OKOJIO MHOTOYTOJIbHUKA; (POPMYJIMPOBATh U JJOKA3bIBATh
TEOpPEMbl: 00 OKPYXHOCTH, BIMCAaHHOH B TPEYroJbHHUK; 00 OKPYXHOCTH, OIMCAHHOW OKOJIO
TPEYroJIbHHUKA; O CBONCTBE CTOPOH OIKMCAHHOTO YETHIPEXYTOJIbHHKA; O CBONCTBE YIJIOB BIIUCAHHOTO
YeThIPEX YrOJbHUKA; PeIlaTh 3a1a4y Ha BBIYMCIICHHE, JOKA3aTebCTBO U IIOCTPOCHHUE, CBSI3aHHBIE C
OKpPY>KHOCTBbIO, BIIMUCAaHHBIMH W ONHMCAHHBIMH TPEYTOJBHHUKAMH M  YETHIPEXYTrOJbHUKAMU;
HCCIIEIOBATh CBOMCTBA KOH(MUTYpAIHii, CBA3aHHBIX C OKPYKHOCTBIO, C MOMOIIBIO KOMITBIOTEPHBIX
IporpaMm

I'eomeTpuueckue ¢purypsl.
HN3mepeHue reoMeTpu4ecKux

BCJIUYHH.

3.1 Ipusnaku nooodus 8
3.2. Ilpumenenue nooobdus 11
4. OKpPYXHOCTH 17
4.1 Kacamenvnas. 10
Ilenmpanvhsie u 6nucannvle

yeal

4.2 Bnucannas u onucanHas 7
OKPYIHCHOCD

5. IloBTopenue. Pemienue 4

3agav

Crpost norudeckue 1enu paccyxaeHuil. IlpeqBocxummaioT pe3ynpTaT U YPpOBEHb YCBOEHHS (Kakoi
Oyzmer pesynbrar?). YMEIOT CiyllaTh M CIBIIIATh APYr Apyra. BIOBUraroT ¥ 00OCHOBBIBAIOT
TUIIOTE3bI, MPEUIaraloT crocoObl ux npoBepku. CTaBAT ydeOHYIO 3aJady HAa OCHOBE COOTHECEHHS
TOT'0, YTO YXKE U3BECTHO M YCBOEHO, U TOTO, YTO €I1€ HEU3BECTHO.

Pa3BuBalOT yMeHHME MHTETPUPOBATHCA B TPYINIy CBEPCTHUKOB U CTPOMUTH IPOAYKTHBHOE
B3aNMOJCHCTBAE CO CBEPCTHUKAMH M B3pOCIbIMH. (CaMOCTOSTENBHO CO3AAIOT  AJITOPUTMBI
NEeSTeNbHOCTH TPH pPElIeHHH NpoOjJeM TBOPYECKOIO M TIOMCKOBOTO Xapakrepa. lloHmmaror
BO3MOXHOCTb PAa3JIMYHBIX TOYEK 3PEHUs, HE COBNAJAOUIMX C cOOCTBEHHOW. OCO3HaHHO WU
MPOM3BOJILHO CTPOAT PEUEBHIE BHICKA3BIBAHUS B YCTHOW U MUCbMEHHOH (opme. CIHUaioT crocod u
pe3yabTaT CBOMX JACHCTBHH C 3aJaHHBIM STaJlOHOM, OOHApPY>KUBAIOT OTKJIOHEHUS W OTIMYHS OT
JTalloHa. YMEIOT C MOMOINBIO BONPOCOB JOOBIBATH HEJOCTAIOINYI0 HH(popMamuio. Beiduparor
HaunOosnee 3QPeKTUBHBIE CIIOCOOBI PEILICHHUS 33/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHH.
BHOCAT KOPpEKTHBBI U JIOMOJHEHUS! B CIIOCOO CBOUX JEHCTBHH B Cllyyae PacxXOKACHUS ATaJOHa,
PEeasIbHOro IEUCTBUS U €r0 MPOIYKTA.

1!2!3!4!

56,7,8
11213141
56,7,8

Hroro
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XapakTepuCcTHKA OCHOBHBIX BU/0B /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHBIX
JaeficTBUiIl)

HaIpaBJIEHUA

(v

BOCIIUTATE/IBHOU
AeAaTeJIbHOCTH

BexTopsl

1.. BexkTopnl

oo

(DOpMyj'II/IpOBaTI) OIMpEACJICHUA U WIUTIOCTPUPOBATH IMOHATHUA BEKTOPA, €ro AJIWHBI, KOJUJIMHCAPHBIX
" paBHBIX BEKTOPOB; MOTHUBHUPOBATH BBCICHUC TIOHATHH 1 HeﬁCTBHﬁ, CBsA3aHHBIX C BEKTOpaMu,
COOTBETCTBYIOIIIUMU IPUMEPAMHU, OTHOCAIIIUMHUCS K (I)I/ISI/ILICCKI/IM BCKTOPHBIM BECJIMYHNHAM,
MNPUMCHATb BEKTOPBI U ILCI\/'ICTBI/ISI Haa HAUMU IIpU PEIICHUHN I'€OMCTPUUCCKUX 3a1ayd

o | OCHOBHbIE

~N N

o w
~
o

2. MeToa KoopauHaAT

10

OOBSCHATH ¥ WILTIOCTPUPOBATH MMOHATHUS MPSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT, KOOPIUHAT TOUKH
1 KOOPJMHAT BEKTOPA; BHIBOJUTH U UCIOJIB30BATh MIPH PEUICHUH 33]a4 GOPMYJIIBI KOOPIUHAT
CEpeIUHBbI OTPE3Ka, JUTMHBI BEKTOPA, PACCTOSIHUS MEXTy JIBYMs TOUKAMH, YPaBHEHHSI OKPYKHOCTH
U IIPSIMO

BekTopsbl.
Koopaunatsl.

3. CoOTHOUIEHUST MEKTY
CTOPOHAMM M yIJIaMH
TpeyrojibHuka. CkajsipHoe
Npou3BeeHue BEKTOPOB

11

@opMyaHpPOBaTh U WITOCTPUPOBATH OIPEIEIeHNs CHHYCa,KOCHHYca, TAHTeHCa U KOTaHT'eHCca
yrioB oT 0 10 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPUYIECKOE TOKAESCTBO M (HOPMYITBI
MpUBEACHUS; POPMYITUPOBATEH U JOKA3bIBATH TEOPEMBICHHYCOB H KOCHHYCOB, IPUMEHATh UX MPH
pELIEHUH TPEYTOJIbHUKOB; OOBSICHATH, KaK UCIIOJIB3YIOTCSI TPUTOHOMETpHUYECKHE POpMYIIbI B
H3MEpPUTENFHBIX Pad0Tax Ha MECTHOCTH;(POPMYITHPOBATh ONPECICHHUS YTiia MKy BEKTOPaMHU
HCKAJIIPHOTO MTPOU3BEICHHS BEKTOPOB; BBIBOAUTH (DOPMYITYCKAJIIPHOTO MPOU3BEICHHS Yepe3
KOOPAWHATHI BEKTOPOB;(HOpMYIMPOBATh U 00OCHOBBIBATH YTBEP)KICHHUE O CBOMCTBAXCKAISIPHOTO
MIPOM3BE/IEHUS; UCIIOJIb30BATh CKAISIPHOE MTPOU3BEIEHHE BEKTOPOB IPU PEUICHUHN 3aj1a4

(L=
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HN3mepenue
reoMeTpu4ecK

HUX BCJIUYHH.

4. JInuHAa OKPYKHOCTH H
IJIOLIAJAb KPyra

12

DopMyTUpOBaTh ONpEAETICHNUE TPABUIBHOTO MHOTOYTOJIBHUKA; (POPMYIUPOBATh M JOKA3bIBAThH
TEOpeMbl 00 OKPYKHOCTSIX, OITMCAHHOW OKOJIO MPAaBHIBHOTO MHOTOYTOJIbHUKA M BIIUCAHHOW B
HET0; BBIBOJUTH M UCIOIB30BaTh (YOPMYIIBI U1 BEIYMCICHUS IJIOLIAH IPABUIBHOTO
MHOT'OYT'OJIbHHKA, €r0 CTOPOHBI U pajiyca BIMCAHHON OKPYKHOCTH; PEIIATh 3aa4 Ha
[IOCTPOEHNE TPAaBUIBHBIX MHOTOYTOJIbHUKOB; OOBSACHATH MOHATHUA JUIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra; BEIBOAUTH (POPMYJIBI AJISI BBIYUCIICHUS! JJTMHBI OKPY>KHOCTH M AJTMHBI JYTH, IUIOLIAa Iy Kpyra
U TIOUIA]Id KPYTrOBOT'O CEKTOPA; MPUMEHATH 3TH (POPMYJIBI IPH PELICHUH 3314

[
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I'eomeTpuue

CKHe
burypni

5. /IBuskeHmne

OOBSCHATH, YTO TaKOEe OTOOPaKEHHE IIOCKOCTH Ha CE0sl U B KAKOM ClIyyae OHO Ha3bIBAETCsI
JIBHYKEHHEM IUIOCKOCTH; OOBSICHATD, 9TO TAKOE OCEBAs CHMMETPHS, IIEHTPaIbHAs CHMMETPHS,
HapauIeNIbHBIN NEPEHOC U TIOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOPAKEHHS INIOCKOCTH Ha ce0s
SIBIISIIOTCSL ABMKEHUAMU; OOBSICHSTh, KAKOBA CBSI3b MEXY ABWKCHHUSIMH U HAJIOKCHUSIMH;
WJUTIOCTPUPOBATh OCHOBHBIE BUBI ABWKEHUH, B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX
IporpaMm
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Haruasignas reomerpust

6. HauajabHbIe cBeIeHUS U3
Crepeomerpuu

OOBSCHATH, YTO TAKOE MHOTOTPaHHUK, €0 TpaHu, péopa, BepIINHBI, TUATOHAIN, KAKOH
MHOTOTPaHHUK Ha3bIBACTCS BBITYKIIBIM, YTO TaKOE N-yroJbHAs MPHU3Ma, €€ OCHOBaHMUS, OOKOBEIE
rpaHu 1 OOKOBBIE pEOpa, Kakasi MpU3Ma Ha3bIBACTCS HPSIMOM M Kakasi HAaKIIOHHOH, 4TO TaKOe
BBICOTA MIPU3MBI, KaKas MpU3Ma Ha3bIBaeTCs MapauIeIenuIe oM 1 KaKoi napajuieNenuie/
HA3bIBACTCSI IPSIMOYTOJILHBIM; (POPMYITHPOBATH 1 00OCHOBBIBATH YTBEPKIECHHS O CBOWCTBE
JIMaroHaNel MmapaulesienuIe1a U 0 KBajpare JUaroHaIN MPsIMOYTOJIBHOTO TapajlIeIIeTTUIea;
0OBSACHSITH, YTO TaKoe 00BEM MHOTOTpaHHHKA; BRIBOIUTE (C IIOMOIIBIO MpuHIIHITA KaBabepn)
¢dopmyiry 00bEMa MPAMOYTOIBFHOTO Mapajuiesenunesa; 00bsICHATh, KaKOil MHOTOIPaHHUK
Ha3BIBACTCS MUPAMUION, YTO TaKOE OCHOBAaHHE, BEPIIMHA, OOKOBBIC TpaHH, OOKOBBIE PEOpa U
BBICOTA ITUPAMHU/IBI, KaKas IIMpaMu/Ia Ha3bIBACTCS MPABHIBHOM, YTO TaKoe anogeMa IMpaBUIbHON
MUPaMUIBL, TPUBOAUTE GOpMYTTy 00bEMa TUPaMUIBL; OOBACHSITH, KAKOE TEJIO Ha3bIBAETCS
LUWINHAPOM, YTO TaKOE €ro OCh, BBICOTA, OCHOBAHUS, PalnyC, OOKOBas MOBEPXHOCTH,
oOpa3yromue, pa3BépTKa OOKOBOH MOBEPXHOCTH, KAKUMHU (POPMYIIaMH BBIPAKAIOTCSH 00BEM U
IUIOIIAAb OOKOBOM MOBEPXHOCTHU LMIIMHAPA;00BACHSITH, KAKOE TEJIO0 HAa3bIBAETCS KOHYCOM, UTO
TaKoe erooch, BLICOTA, OCHOBaHUE, OOKOBas MOBEPXHOCTh, 00pa3yrolue, pa3BépTka OOKOBOH
MTOBEPXHOCTH, KAKUMH (DOPMYIIaMUBBIPAKAIOTCS 00BEM KOHYCA U TUIOMIAh OOKOBOM
MIOBEPXHOCTH; OOBSCHATH, KaKasi TOBEPXHOCTH Ha3bIBACTCS CPepoil) 1 KaKoe TeJI0 Ha3bIBACTCS
IapoM, YTO TaKoe paguyc u AuameTp cepsl (1apa), KaKuMu GOopMyJIaMH BHIPaKAIOTCIO0BEM
IIapa ¥ miomanb cepbl; n300pakaTh U pacio3HaBaTh HA PUCYHKAX MPU3MY, NTapaJUICIICHHIIC,
HpaMuLy, IWIAHIP, KOHYC, Iap
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DJIeMEHTHI JOTHKHU

7. O0 akcuoMax IIaHUMETPUH

CTposT TOTHYECKUE LENH PACCYKIACHUI.

[IpenBocxuIIaOT pe3yIbTaT U YPOBEHb YCBOEHUS (KaKkoi OyAeT pe3yabTar?).

YMEIOT CIIyIlIaTh U CbIIATh APYT APyra.

BriaBurarot 1 000CHOBBIBAIOT THITOTE3BI, MPEAJIATAIOT CIIOCOOBI HX MPOBEPKH.

CraBsar yueOHYIO 337a9y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOCHO, U TOTO, U4TO
elle HeN3BECTHO.

Pa3BuBaroT ymeHHe HHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU
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8. IloBTOpenue. Pemenne
3aga4

CaMOCTOSATENFHO CO3JJAI0T AJITOPUTMBI IESTETLHOCTH NIPU PEIICHHN TIPOOIJIEM TBOPUYECKOTO U
MIOMCKOBOTO XapakTepa.

[ToHMMAarOT BO3MOYKHOCTB Pa3IMYHBIX TOYEK 3PEHUS, HE COBIAIAIONINX C COOCTBEHHOM.
OcCo3HaHHO U POU3BOJIBHO CTPOST PEUEBbIC BHICKA3bIBAHUS B YCTHOW M MMCHbMEHHOHN (opme.
CnuyaroT cocod U pe3yabTaT CBOUX AEHCTBHI C 3aJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT
OTKJIOHEHHS U OTJIMYHS OT TaJlOHA.

YMEIOT ¢ MOMOIIBIO BOIIPOCOB A00BIBATH HEJOCTAIOLIYIO HH(POPMALIHIO.
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Hrtoro

68 yacoB




COI''TACOBAHO

[IpoTokoi 3acenanus
meroanueckoro coera OOIL Ne 27
ot 30 aBrycra 2022 roma Ne 1

noAnuch pykosoautenst MO O.1.0.

COI''TACOBAHO

3amecTuTelnb qupeKkTopa rno YP

TOHICH ®.11.0.

30 aBrycra 2022 rona
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