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1. INIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUA IIPEJIMETA TEOMETPUMU 7-9 KJIACC

OcBoenune yuyebHoro mpeamera «MaremaTuka» IOJDKHO 0OECHEUMBATH JIOCTH)KEHHE HA YPOBHE
OCHOBHOTO 00miero oOpa3oBaHUS CIEAYIOIIUX JHYHOCTHBIX, METAaNpPEIMETHBIX M IPEIAMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI:

JIM9HOCTHBIE  pe3yJabTaThl OCBOCHUS TPOTpaMMbl  ydeOHOTO mpeamera «MaremaTukay
XapaKTEPU3YIOTCS:

1. [IaTpuoTHYecKOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEpeca K IMPOILIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSM POCCHICKMX MAaTE€MaTUKOB M POCCUHMCKONW MAaTEeMaTUYECKOM IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cdepax.

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

TOTOBHOCTBIO K BBITTOJIHCHHIO 00S3aHHOCTEH TpakIaHNHA U PEATM3aINH €T0 TIpaB, MPeJICTaBICHUEM
0 MaTeMaTHYeCKHMX OCHOBAaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBIEHUN, MPOIEIYD
TPaKJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIP.); TOTOBHOCTHIO K OOCY)KJICHHUIO ITHYECKUX MPoOieMm,
CBSI3aHHBIX C TMPAKTUYECKHUM TMPUMEHEHHEM JIOCTIKCHMM HAyKH, OCO3HAHHEM Ba)XKHOCTH MOPAILHO-
ATUYECKUX TIPUHITUTIOB B JACSITEIHHOCTH YUEHOTO.

3. TpynoBoe BocniuTaHue:

YCTAaHOBKOM Ha aKTHBHOE YYaCTHE B PCEIICHHH IPAKTHYCCKUX 33J]ad  MaTeMaTHYCCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 00pa30BaHUs Ha MPOTSDKEHWH BCEU JKU3HU
JUIS YCIICITHOM TIPO(eCCHOHAIBHOM ACATEILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHI; O0CO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIMBUIYaTbHOW TPACKTOPHH OOpPa30BaHMS W XKU3HEHHBIX IUIAHOB C y4ETOM
JIUYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEH.

4. IcTteTHUYeCKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY W 3CTETHYECKOMY BOCIPHUATHIO MATEMaTHYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyXICHHI; YMEHUIO BUIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. IleHHOCTH HAYYHOTI'0 O3HAHMUSI:

OpPHUEHTALMCH B JIEITCIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX IIPEIACTABIICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPOABI U OOIIECTBA, IOHUMAHUEM MaTEMaTHYECKON HAYKH KaK
chepbl Y4EIOBEUYCCKOM JEATEIIBHOCTH, 3TAlOB €& Pa3BUTHSA M 3HAYMMOCTH IS Pa3BUTHS LIUBUJIN3AINU;
OBJIAJICHUEM SI3bIKOM MAaT€MaTHKH M MaTEMaTHYEeCKOW KYyJbTYpOW KaK CpPEJACTBOM IIO3HAHUS MHUPA;
OBJIQJICHHUEM IIPOCTEHIIIMMHU HaBBIKAMH MCCJICIOBATEIbCKOM ACATEIIbHOCTH.

6. dusunyeckoe BoOCHUTAHHE, (POPMHMPOBAHHE KYJbTYPbl 3I0POBbSI W 3MOLHUOHAJIBLHOIO
0J1aroNmoJIyuns:

FOTOBHOCTBbIO TPUMEHATh MAaTeMaTUYECKUE 3HAHWUS B HMHTEpPECax CBOETO 3/I0POBbS, BEACHUSA
3710pOBOI0 00pa3a )KU3HHM (3I0pOBOC MUTaHUE, COATaHCUPOBAHHBIM PEXKUM 3aHATUH U OTIbIXA, PETYIIApHas
(u3uYecKass aKTUBHOCTB); C(POPMHUPOBAHHOCTHIO HaBBbIKa peQICKCHUH, MPU3HAHHUEM CBOEro IMpaBa Ha
OIIMOKY M TAKOTO e IIpaBa IPyroro 4eioBeKa.

7. IKoJI0rMYECKOe BOCTIUTAHME:

OpHEHTAIIMEH HA MPUMEHEHHE MaTEMaTHYSCKUX 3HAHUH JIJIs pEIIeHUs 3a7a9 B 00JIaCTH COXPAHHOCTH
OKpYXarollled cpepl, IUIAHHUPOBAHMS TMOCTYIIKOB M OLEHKHM HX BO3MOXHBIX TMOCIEACTBUN IS
OKpY)KaloIllel cpelibl; OCO3HAHHMEM TIJI00AFHOTO XapakTepa SKOJOTHYECKMX MpolieM H MmyTel ux
penieHusl.

8. JImyHOCTHBIE Ppe3yJbTaThl, oO0ecNeYHBAKINME aJaNTAUI0 Oo0y4yawimerocs K
U3MEHSIOIIMMCS YCJIOBHSIM COIUAIbHON U MPUPOIHOI cpeabl:

FOTOBHOCTBbIO K JICHCTBUSM B YCJIOBHUSX HEOIPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO ACSITEIbHOCTh, B TOM UYHUCJIE YMEHHE YYUTHCA y JIPYrUX JIOJEH,
pHOOpeTaTh B COBMECTHOH JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETCHIIUHU U3 OIbITAa PYTUX;



HE0OX0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ncie (GOpMyIUpOBaTh UACH, TIOHSTHS,
runore3bl 00 0OBEKTaX W SIBICHHUSX, B TOM YHCJIEC paHee HE HU3BECTHBIX, OCO3HABATh JE(UIIUTHI
COOCTBEHHBIX 3HAHUU M KOMITETEHTHOCTEH, IIIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAlMIO Kak
BBI30B, TPEOYIONIUI KOHTPMEP, KOPPEKTUPOBATH IPHUHUMAECMBIE PEIICHUS U ICHCTBUSA, (GOPMYIUPOBATh U
OIICHUBATh PUCKU U MMOCIIEICTBUS, GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbI  ydeOHOTO mpeamera «Maremarnkay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHHBEPCATBHBIMU TIO3HABATCILHBIMH JICHCTBUSMH, YHHBEPCATbHBIMH
KOMMYHHKATHBHBIMH JICHCTBUSMH W YHUBEPCATBHBIMU PETYSITHBHBIMH JICHCTBHUSIMHU.

1) VYnueepcanvuvie nosmasamenvuvle Oelicmsusi obecneuusarom Gopmuposanue 6A308blX
KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0CBOEHUE MEMOO08 NOZHAHUS OKPYAHCAIOU,e20 MUPA, NPUMeHeHUe
JI02UHECKUX, UCCAe008AMeNbCKUX Onepayuil, yMeHuil pabomams ¢ ungpopmayuei).

Ba3oBble JIornyeckue aeicTBUs:

- BBISABJIATH M XapaKTE€PU30BaTh CYIIECTBCHHBIC MPH3HAKKM MAaTEMAaTHUYECKHX OOBCKTOB, MOHSTHIA,
OTHOIICHHUIA MEX Ty OHATHSIMHA; (POPMYIIUPOBATH ONPEACTICHUS TIOHATHH; yCTaHABINBATE CYIICCTBCHHBIN
MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS JIUISI 000OIICHHS U CPABHEHHMSI, KPUTEPUN TIPOBOUMOTO aHAIN3a;

- BOCIIPHHHUMATh, (OPMYJIUPOBATh M TPeoOpPa3OBBIBATH CYKJICHUS: YTBEPIUTCIBHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

- BBIABIIATH MAaTEMaTHICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEYHSI B (paKTaX, JTAHHBIX,
HAOJIOJICHUSAX W YTBEPXKJCHUSAX; TMpeajaratb KpUTEPHH JUIS BBIABJICHHS  3aKOHOMEPHOCTEH
Y MPOTUBOPEUHIA;

- JlenaTh BBIBOJBI C HKCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

- pa3dmpaTh JI0Ka3aTeJbCTBA MAaTEMATHUCCKUX YTBEPXKIACHHHA (TpSIMBIE W OT MPOTHBHOTO),
MPOBOJMTh CaMOCTOSTEIIPHO HECIIOXKHBIC JIOKA3aTeIbCTBA MAaTEMaTHYCCKUX (AKTOB, BBICTPaUBATh
apryMEHTAIHI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBECHHBIC PACCYIKICHHS;

- BBIOMpaTh crmoco0 pemieHus yudeOHOM 3anadyd (CpaBHMBATh HECKOJIBKO BAapUAHTOB PELICHUS,
BBIOMpATH HAH0O0JIee TOIXOISIINN ¢ YIETOM CaMOCTOSITSIIBHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarejahLcKue 1eiCTBUA:

- HUCIOJB30BaTh BOMIPOCHI KaK HCCIICIOBATEIIBCKHA HHCTPYMEHT ITO3HAHUA; (HOPMYIHPOBAThH
BOIPOCHI, (PUKCHUPYIOLIUE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE U JIAHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOKO IMO3UIINI0, MHCHHE;,

- MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECJOXKHBIH 3KCIIEPUMEHT, HEOOJIBIIOE
WCCIICZIOBAaHUE 0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro O0ObEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

- CaMOCTOSITENIbHO (POPMYIMPOBAThH OOOOIICHUS W BBIBOJBI 10 pe3yiabTaTaM IPOBEAEHHOIO
HaOJIIO/ICHUS, KCCJICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3YJIbTaTOB, BBIBOJIOB U
0000I11eHMI;

- IPOrHO3MPOBATh BO3MOXKHOC Pa3BUTHE IPOIECCA, a TAKKE BBIIBUTATh MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

- BBISIBJISITH HEIOCTATOYHOCTH U M30BITOUHOCTHh HH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IJIs1 PEIICHHS
3a/1a4u;

- BBIOMpaTh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAITHIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

- BEIOMpaTh QopMy MpeAcTaBlIeHUsT HHPOPMAIMH U WLTIOCTPUPOBATEH PElIaeMble 3314l CXEMaMU,
JIrarpaMMamu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMU;

- OLIEHMBAaTh HAAGKHOCTh HMHPOPMAIMH 1O KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.



2) Vuusepcanvrvle KOMMYHUKAMUBHbLE Oelicmaus 00ecneyusaom cghopmuposaHHoCmsb COYUANbHBIX
HABLIKO8 00Y4aIOUWUXCHL.

Oo0uienne:

- BOCIIPUHUMATH U (OPMYTUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSMH U IEJISIMU OOIICHHUS;
SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOK TOYKY 3pPCHHUS B YCTHBIX W MUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 X0y PEIICHHS 3a1a4i, KOMMEHTHPOBATh MOJTyYCHHBIA PE3ybTaT;

- B X0J1e 00CY)K/ICHUS 3a7]aBaTh BOIIPOCHI 10 CYIIIECTBY 0OCYXIaeMOU TEMBI, TPOOJIEMBI, perracMoi
3aJlauM, BBICKA3bIBATh WJCH, HAICJICHHBIC HA TOWCK PEHICHHS; COIMOCTABIATH CBOU CYXKICHHUS C
CYXJICHUSMH JPYTUX YIACTHUKOB JTUAJIOTA, OOHAPYKUBATH PA3]IMYHE U CXOJICTBO IMO3UIININ; B KOPPEKTHOU
dbopme hopMyITUpoBaTh pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

- TMPEACTaBIATh PE3yIbTaThl pEHICHUS 3aJadd, OJKCICPUMEHTA, HWCCICIOBAHUS, TIPOCKTA;
CaMOCTOSITEJIbHO BBIOMpaTh (opmar BBICTYIUIEHHMSI C Y4€TOM 3ajad IMpe3eHTalMM U OCOOEHHOCTEH
ayJUTOPHUH.

CoTpyaHHYECTBO:

- IOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMaHHON U WHAUBHUIYATLHON paOOThI MPU PEIICHUN
Y49eOHBIX MaTeMaTHYeCKMX 3aj]ad; MPUHUMATh I[eJh COBMECTHOW JEATEIHHOCTH, ILJIAHHPOBATh
OPraHMU3aIu0 COBMECTHOW PabOTHI, pacIpeesiaTh BUIABI PAdOT, JOTOBAPHBATHCS, 00CYKIaTh MPOIIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

- y4acTBOBATh B TPYMMOBBIX (popMax paboThl (0OCykaeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI
1 JIp.); BBITIOJTHATEH CBOO YacTh PaOOTHI U KOOPIWHUPOBATH CBOM JICHCTBHS C APYTUMU WICHAMH KOMAaH/IBI;
OIICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIHIA IIPOIYKT IT0 KPUTEPHAM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU
B3aMMO/ICUCTBHSI.

3) VYuusepcanvnvie pecynamusnvie Oeiicmeusi obecneuusarom @GOpPMUPOBAHUE CMBICIOBLIX

VCMAHOBOK U HCUBHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zamnus:

- CAaMOCTOSTEIIBHO COCTABJIATH IIJIaH, aJITOPUTM PEIICHMS 3a/1a4i (MJIU €ro YacTh), BRIOMPATh CIOCO0
pereHuss ¢ y4éTOM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb:

- BIAJCTh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJS IIpollecca M pe3yjbTara pelieHus
MaTeMaTHYeCKOU 3a1a4u;

- IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEILICHUHN 3a/1a4l, BHOCUTb KOPPEKTHUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMICHHBIX OITMOOK, BBISIBJICHHBIX TPYAHOCTEH;

- OIIEHUBATh COOTBETCTBHE PE3yJbTaTa JEATCILHOCTH MOCTABJIICHHOM €U U YCIOBUSAM, OOBSICHATH
MPUYUHBI JOCTHKEHUS WIW HEIOCTHKEHUS 1], HaXOIUTh OMIMOKY, JaBaTh OIEHKY NMPHOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoeHue yqe6H0r0 Kypca ((FCOMeTpI/ISI» Ha YpPOBHC OCHOBHOTO 06Luero O6p330BaHI/I$I JOJIDKHO
obecneunBaTh JAOCTHXXCHUC CIICAYIOMIUX MPEAMCTHBIX O6p&30BaTeJ'ILHI>IX PE3yIbTATOB:

7 KJ1ace

- Pacmo3naBath HU3Yy4YCHHBIC T'COMCTPHUUCCKHUC (I)I/Il"prI, onpeacisiTb UX B3aMMHOC PACIOJIOKCHUC,
I/I306pa)KaTB reoMETpUICCKUC q)Hl"ypBI; BBIITOJIHATD YCPTECIKU I10 YCIIOBHIO 3aa1H. I/ISMepHTB JIMHEWHBIE U
YI'J10BbIC BEJIMYHHEIL. Pemate 3agaun Ha BRIYUCIICHHUE IJIMH OTPEC3KOB U BCIIMYHH YIJIOB.

- I[CJ'IE[TL pr6yIO OLICHKY JIMHENHBIX U YIJIOBBIX BCJIWYHUH MPECIAMCTOB B pCaHBHOﬁ JKU3HH, pasMEpOB
OpUPOAHBIX 00bekTOB. Paznuuars pasMEpbl 3TUX 00BEKTOB I10 MOPAAKY BCJIIMYUHBI.

- CTpOI/ITB YCPTECIKU K TCOMCTPUYICCKUM 3a/lavaM.



- Ilonp30BaTbCcs INpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh IIPU3HAKM U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJBHUKOB MPU PELICHUU 3a/1a4.

- IIpoBOIUTE JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T'€OMETPUUECKUX TEOPEM.

- Ilonp30BaTbCsl NpPU3HAKAMHM PABEHCTBA MPSAMOYIOJIbHBIX TPEYTrOJbHUKOB, CBOHMCTBOM MEJIUAHBI,
MPOBEIEHHOMN K TUIIOTEHY3€ IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHUN FEOMETPUYECKUX 3a/1a4.

- OmnpenensTh MapajuIeIbHOCTh TPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE O0pa3yeT ¢ HUMH CEKyIIas.
Ornpenensats napauieIbHOCTh MPSIMBIX C TIOMOIIBI0O PABEHCTBA PACCTOSHHM OT TOYEK OJHOW MPSMOU 10
TOYEK JPYTrOH MPSMOM.

- Pemiate 3aaun Ha kieryaToil Oymare.

- IIpoBOMTH BBIYMCICHHUS W HAXOJIUTh YMCIOBbIE M OYKBEHHBIE 3HAUEHHUS YIJIOB B T€OMETPUUYECKUX
3a/la4ax C HCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB M MHOIOYTOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MMEPECEUCHUN JIBYX MapaJIeIbHBIX MPSIMBIX CeKyIel. Pemars npakruueckue 3a1aqu
Ha HaXxOKJICHHUE YIJIOB.

- BnazneTrr noHsATHEM T€OMETPUYECKOT0 MECTa TOUEK. Y METh ONIPEAEIATh OMCCEKTPUCY yria U CepeTUHHBIN
MEPIEHIUKYIIAP K OTPE3KY KaAK FT€OMETPUUECKHE MECTA TOYEK.

- @opMyIMpOBATH ONPEIAECIEHUS OKPYKHOCTH U KpyTa, XOPJbl U IMAMETPa OKPYKHOCTH, MOJIB30BATHCS X
CBOMCTBaMH. YMETh MPUMEHATH 3TH CBOMCTBA TP PEIICHUU 3a/1a4.

- Bramere mNOHATHMEM ONMCAaHHON OKOJO TPEYrOJbHUKA OKPYXHOCTH, YMETh HAXOJWUTh €€ LEHTP.
[Tonb3oBatbes pakTamu 0 TOM, UTO OMCCEKTPUCHI YIIIOB TPEYroIbHHUKA EPECEKA0OTCs B OJTHOM TOUKE, U O
TOM, 4TO CEPEANHHBIC TEPIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA ITEPECEKAOTCS B OHON TOUKE.

- Brnaners moHATHEM KacaTelbHOW K OKPYKHOCTH, IOJIB30BaTbCS TEOPEMOW O IMEPHEHIUKYISIPHOCTH
KacaTeJbHOW U paJnyca, IPOBEIEHHOIO K TOUKE KACAHMS.

- [lonb30BaThCA NPOCTEUIINMU TEOMETPUUECKUMHU HEPABEHCTBAMU, TOHUMATh UX MPAKTUYECKUN CMBICI.

- [IpoBOIMTE OCHOBHBIE TEOMETPUUYECKHUE OCTPOECHHUS C IOMOUIBIO LIUPKYIIS M JIMHEUKHU.

8 kiaace

- Pacrio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJLHUKOB, UX 3JIEMEHTHI, M0Jb30BAThCA UX CBOMCTBAMU MPHU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

- [IpuMeHsTh CBOMCTBA TOUKU MEpECEUEHUS] MEIMaH TPEyroJibHUKA (LIEHTpa Macc) B peLIeHUH 3a/1a4.

- Bnagers nonstHeM cpenHel TMHUU TPEYroJibHUKA U Tpaleluy, MPUMEHITh X CBOMCTBA MPHU PELICHUU
reoMerpuueckux 3aaad. [loapzoBaThcs Teopemoit daneca U TEOPEeMOi O MPONOPIUOHATIBHBIX OTPE3Kax,
MPUMEHSTh UX JJIS1 peICHUS MPAKTUYECKUX 3a/au.

- [IpuMensTh NpU3HAKK OO0 TPEYroJIbHUKOB B PEIIEHUU T€OMETPUUYECKUX 3a/1au.

- [lonp3oBatbes Teopemoil [ludaropa ans pemieHus reOMETPUYECKUX U MpaKTHYeCcKux 3anady. CTpouTh
MaTeMaTHYECKyl0 MOJeidb B MPAaKTHUECKUX 3aJadax, CaMOCTOATEIbHO JAeNaTh 4YepTEX W HAXOAUTh
COOTBETCTBYIOIUE AJTUHBL.

- Bnagers moHsATHSMHU CHHYyca, KOCHMHYCa M TaHT€HCAa OCTPOrO yria MpsSMOYroJILHOTO TPEYroJIbHUKA.
[Tonb30BaThCst STUMH MOHATUSAMU JJISL PELICHUS MPAKTUUYECKUX 3a]1a4.

- BbruucasaTs (pa3auuHbIMH crioco0aMu) IUIONMIAAb TPEYroJIbHUKA U IUIOIIATU MHOTOYTOJIBHBIX (hUryp
(momB3ysich, TIIeé HEOOXOAUMO, KalbKyIATOpoM). [IpuMeHSTh MoJiydeHHbIE YMEHUS B MPAKTHYECKHX
3a/1avax.

- BrageTh MOHATUSMU BOMCAHHOTO M IIEHTPAIBLHOTO YTiia, UCIOIb30BaTh TEOPEMBI O BIMCAHHBIX yIJIaX,
yriaax MeX]y XOpJaMu (CeKYIIMMH) U yIiie MeXAy KacaTeabHOM U XOpAOH MPH pelIeHUH T€OMETPUUECKUX
3azay.

- Bnamerp nNOHATHEM ONHMCAHHOTO  YETHIPEXYTOJIbHMKA, IPUMEHSTh CBOMICTBA  ONHUCAHHOIO
YEThIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.

- [IpuMmeHsTh OMyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMAaTUYECKUE MOAETH JUIsl 3a]1a4 peaibHOU
KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHUS C MPUMEHEHHEM TMOJOOWS U TPUTOHOMETPHUH
(MoMB3YSICh, TA€ HE0OXO0UMO, KATBKYIIATOPOM).



9 kJaacce

- 3HaTh TPUTOHOMETPUYECKUE (DYHKIIUU OCTPHIX YTJIOB, HAXOJIUTH C UX TIOMOIIBIO PA3IMYHBIC DJIEMEHTHI
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PEIICHNEe MPSIMOYTOJIBLHBIX TPEYroJbHUKOBY). HaxomuTh (¢ TOMOIIBIO
KaIbKYIIATOPA) JJIMHBI U YIJIBI 711 HETAOJTMYHBIX 3HAYCHHM.

- Ilomp3oBatbest (opMyliaMud TIPUBEIEHUS W OCHOBHBIM TPUTOHOMETPHYECKUM TOXKICCTBOM  JIJISt
HAXO0XICHUS COOTHOIICHUH MEX]Ty TPUTOHOMETPHUECKUMHU BETUIHHAMMU.

- Mcnosib30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsS HAXOXKJICHHS PA3IMYHBIX AJIECMEHTOB TPEYrOJbHUKA
(«pereHue TPEYroJbHUKOBY ), MPUMEHSTH UX TPU PEIICHHH T€OMETPUICCKHX 3a1ad.

- Brmanerp moHsTHSAMH MpeoOpa3oBaHMS TMOJOOHS, COOTBETCTBEHHBIX AJIEMEHTOB TMOJIOOHBIX (HTYP.
[Tonp30BaThCst CBOMCTBAMU MMOA0OUS IIPOU3BOJILHBIX (QUTYP, YMETh BBHIUUCIIATH [UTHHBI H HAXOUTh YTIIbI Y
mo100HBIX Guryp. [IpuMeHsITh CBOHCTBA TIOIO0MS B MPAKTUICCKHX 33/1a4aX. YMETh MPUBOJAUTH MTPUMEPHI
MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

- Ilomb30BaThCsl TEOpEMaMu O TPOM3BEACHUHM OTPE3KOB XOPI, O MPOM3BEACHUH OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeIbHOM.

- Ilomb30BaThCs BEKTOpaMH, IOHMMATh WX TEOMETPUUYCCKUN W (PU3UUCCKHIA CMBICI, TPUMEHSATh UX B
PEIICHUH TeOMETPUUYCCKUX U (PU3NYECKUX 3a1ad. [[pUMEHSATh CKaISPHOE MPOU3BEICHUE BEKTOPOB IS
HAXO0XICHUS JUTHH U YTIIOB.

- Ilomp30BaThCs METOAOM KOOPJAWHAT HAa IIOCKOCTH, NMPUMEHSTH €r0 B PEHICHHUH T'€OMETPUYCCKUX H
MTPAKTUYECKHUX 3a/1a4.

- Bragets OHATHSIMHU MPAaBHIILHOTO MHOTOYTOJIBHHKA, JUTMHBI OKPYXHOCTH, JUTHHBI yTH OKPYKHOCTH H
paJiMaHHO¥ MEpHI yIJIa, YMETh BBIYUCIIATH TUIONIAIh KPyra U ero 4acteid. [[puMeHsTh MoTydeHHbIC YMEHUS
B ITPAKTUYECKHX 3aj1auax.

- HaxoauTh ocu (WM IEHTPBI) CUMMETpHUH (DUTYp, TIPUMEHSATH JBIKEHHUS TUIOCKOCTH B TPOCTEHUIITUX
ClIydasx.

- [IpumeHsTh noTy4yeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIH JUTs 3a/1a4 peabHOU
KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MOJA00HS U TPUTOHOMETPUUECKUX
GbyHKIMH (TTOTB3YSICH, T/Ie HEOOX0IUMO, KATBKYISITOPOM).

2. COAEP) KAHUE YUEBHOI'O KYPCA (ITO TOJIAM OBYUYEHMUA)
7 Kjacc

HavansHbpie nousaTus reomerpun. Touka, IpsiMasi, OTpe30K, JIyd. YToi. Buasl yrios. BepTukaibHbie u
cMexHbIe yribl. buccekrpuca yrna. Jlomanas, MHOroyrojsHUK. [lapanienbHOCTh U EPIEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpud. [IpuMepsl cuMMETpUH B
OKPYKaIOIlIEM MUPE.

OcHOBHBIE IOCTPOEHUS C TIOMOIIBIO [IUPKYIIS U THHEUKH.

Tpeyronbauk. BricoTa, Mmenuana, OuccekTpuca, ux cBoiictBa. PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI
TpeyroipHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipr3HaKu paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa M MPU3HAKH MapayyieNbHbIX OpsiMbiXx. CymMMma YIIoB TpeyrojibHHKA. BHemHue yriibl
TPEYroJabHUKA.

[IpsiMoyroabpHBIN TpeyroybHUK. CBONCTBO MEAMAHBI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOMN K
runoteHyse. [Ipu3Haku paBeHCTBa MPSMOYrOJIbHBIX TPEYroJbHUKOB. [IpSMOYroiabHBIM TpEeyroJibHUK C
yrioMm B 30.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIUHE JIOMaHOM, TeopeMa o
OoJbIIeM yriie U OOJbIIeH CTOpOHE TpeyroabHuKa. [leprnenauKysp u HaKJITOHHAsL.

I'eomeTrpuueckoe Mecto Touek. buccekrpuca yria M CepelMHHBIA MEPHNEHIUKYISAP K OTPE3KY Kak
F€OMETPUUECKHE MECTA TOUEK.

OKpy)XHOCTb U KpYT, XOpJa U JMaMeTp, UX CBOilcTBa. B3anMHOE pacmnojiokeHHE OKPYXKHOCTH U
npsiMmoi. KacatenbHas M cekymias K OKpY:KHOCTH. OKpYXHOCTh, BNHCaHHas B yroji. BmucanHas u
ONMCaHHAasi OKPYXHOCTHU TPEYTOJIbHUKA.



8 kiacc

UYerplpéxyronpauku. Ilapayuienorpamm, e€ro npusHaku M cBoWcrBa. YacTHele  ciiydau
napaiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKK U cBOicTBA. Tpanenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Ipu3HaKu. lIpsmoyronpHas Tpanenus.

Meron yaBoeHust meauanbl. LleHTpaibHast CHMMETpPHUSL.

Teopema @aneca u Teopema O MPONOPLUUOHATIBHBIX OTpe3Kax. CpeaHue JIMHUU TPEYroJbHUKA U
Tpaneuuu. LleHTp Macc TpeyrojapHuKa.

[Too6ue TpeyroapHUKOB, KO3 duHenT noaoous. [lpuznaku momxoOus tpeyroasHUKoOB. [IpuMenenue
1o100us TIPH PEIICHUH MPAKTUYECKHX 3a/1a4.

CpoiicTBa momanei reomeTpuueckux Guryp. Dopmynabl g IUIOMAAM  TPEYroJIbHUKA,
napajuiesorpamMmma, pom0a u Tpanenuu. OTHOIIEHHE TI0Ma e 0 I00HBIX QUTyp.

Brruncnenue miomaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemieHNH NpakTUYECKUX 3a1au.

CuHyc, KOCHMHYC, TAaHIE€HC OCTpPOro yIrjla MpsMOYTOJBHOIO  TpeyroibHHKa. (OCHOBHOE
TPUTOHOMETpHUYECKOE TOXAeCcTBO. Tpuronomerpuueckue pyHkuu yriaos B 30, 45 u 60.

Brnucannbie W LIEHTpaJIbHbBIEC YIUIbI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTIIBI MEXAY XOpJaMH U
CEeKyIIMMU. BrimcanHbIe 1 ONMCaHHBIE YETHIPEXYTOJIbHUKH. B3aMHOE pacIoyioKeHUE IBYX OKPYKHOCTEH.
Kacanue oxpyxnocreil. OOuiue kacareabHble K IByM OKPY>KHOCTSIM.

9 kJjacc

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOpMyIbI
MIPUBEICHUS.

Pemenue tpeyronpaukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellleHne mpakTH4ecKuX 3a1ad C
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBbI CHHYCOB.

[IpeoOpazoBanue moaoous. [TogoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O MIPOU3BEACHUH OTPE3KOB CEKYIINX, TEOpEeMa O
KBajJpaTe KacaTeIbHOM.

Bekrop, mnmuHa (MOIyiah) BEKTOpa, COHANMPABICHHBIE BEKTOPHI, MPOTHBOTIONOKHO HaIPaBICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMu HaJ BekTopamu. PasznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTtopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE /TSl HAX0XKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI Ha IUIOCKOCTH. YpaBHEHUS NPSIMOM W OKPY)KHOCTH B KOOpIMHATaX,
MepecevYeHre OKPY)KHOCTEH U MPMBIX. MeTO 1 KOOpJAMHAT U €ro MPUMEHCHHE.

[IpaBusibHBIE MHOTOYTOJBHUKH. JlmMHA OKpyXHOCTH. I'pamycHas ©W paauaHHas Mepa YIia,
BBIYUCIICHHUE JUTUH AYT OKpYyXHOCTeH. [lnomans kpyra, cekropa, CerMeHTa.

JIBUKEHHsSI TJIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (dJIeMEeHTapHBIE IPE/ICTaBICHHS).
ITapannensHsiil iepeHoc. [1oBopoT.

2.2. IEPEUEHD JIABOPATOPHBIX U IPAKTUYECKHUX PABOT, SKCKYPCHI.

KonTposbHbix padot — 15 (4 pabotsl B 7 kiacce, 6 padot B 8 kiiacce, 5 paboT B 9 kiacce).
JIaGopaTopHble, IpakTH4YeCKHe paboThl, @ TAKKE IKCKYPCUH OTCYTCTBYIOT.

2.3. HATIPABJIEHUS NPOEKTHOM JEATEJbHOCTHU OB YYAIOIMUXCSI.
Onnum u3 myteit popmupoBanus Y'Y [ B OCHOBHOH 1IKOJIE SIBJISI€TCS BKIIOUEHUE 00yJaromuxcs B yueOHO -

HCCICA0BATCIBCKYIO U ITPOCKTHYIO ACATCIBHOCTD, KOTOPAA MOKET OCYHICCTBIIATHCA B paMKax p€ajin3dallun
IporpaMmal yHCGHO-HCCHeﬂOBaTCHLCKOﬁ n HpOCKTHOf/'I ACATCIIBHOCTH. HporpaMMa OpPUCHTHUPOBAHA Ha



WCIOJIb30BAHME B PaMKaX YPOYHOW M BHEYPOUHOU JCSITENBLHOCTH JJIS BCEX BUIOB 00pa3oBaTEIbHBIX
OpraHu3aIUii MpH MOJYYEHUH OCHOBHOTO 001IeT0 00pa30BaHusl.
Crnenmduka MpoeKTHON AEATEIILHOCTH 00YYaIOIIMXCS B 3HAUUTEIILHOW CTETIEHU CBSI3aHA C OpHUEHTalueil
Ha TIOJIy4eHHE MPOEKTHOTO pe3ysbTaTa, 00eCIeUMBAIOIIEro PEIeHnEe MPUKIATHON 33/1a4l U UMEIOIIETO
KOHKpETHO€ BblpakeHUe. I[IpoekTHas nesTeNbHOCTh OOy4aloUIerocs paccMaTpUBAETCSl C HECKOJIbKHX
CTOPOH: MPOAYKT KaK MaTepUalM30BaHHBIA pe3yJsIbTaT, MPOLEcC KaK padoTa MO BBINOJHEHUIO MPOEKTa,
3alIUTa MPOEKTa KaK MIUTIOCTPALUs 00pa30BaTEIbHOTO JOCTIKEHHS 00yJaromerocss 1 OpueHTHpPOBaHa Ha
(hopMHPOBAHHE U PA3BUTHE METANIPEIMETHBIX M IMYHOCTHBIX PE3YJIbTATOB 00yIArOIIHXCSI.
Tembl IpoeKTOB, MpeyIaraéMbIX B 7 Kiacce:
1. Crapunnslie cuctemsl 3anucu yucen. [{po6u B Basunone, Erunte, Pume, OTKpbITHE NECATUYHBIX
Ipo0ei.
2. CrapuHHBIE CUCTEMBI Mep. JlecATHUHBIE IPOOH U METPHUECKAsi CUCTEMA Mep.
3. Beimaromuecs MaTeMaTHKH U WX BKJIAJ B pa3BuTHe HaykH. (JI. Marawmkwuii, JI. Ditrep.)
Tembl IpoeKTOB, NpeiaraeMbIX B 8 Kiacce:
1. Hkona [Mudaropa.
2. 3apoxacHue anreOpsl B Hempax apudMerukn. An-Xope3Mu.
3. Poxnenne OykBeHHoi cumBosmkn. [1.depma, @. Buer, P. [lexaprt.
Tembl mpoeKkToB, MpeasaraeMbIx B 9 kiacce:
1. 3amaua Jleonapno Iluzanckoro (dubonauun) o Kpohukax, uuciaa Dubonayun. 3amaya o
IaxXMaTHOM TOCKE.
2. Hcroxu Teopum BEpOATHOCTEH: CTpaxoBoe jeno, azapTHbie urpsl. [I. @epma u b. Ilackans. S,
bepnynnu. A.H. Konmoropos.
3. Poxw poccuiickux ydeHbIx B pazBuTuu MareMatuku: JI. Diinep. H.U. Jlo6aueBckwii, [1.J1.UeObImieB,
C. Kosanesckas, A.H. Koimoropos.
4. Maremaruka B pa3Butuu Poccun: Iletp I, mkona MmaTeMaTHYECKUX U HaBUTAIKUX HAYK, pPa3BUTHE
poccutiickoro ¢mota, A.H. Kpsinos. Kocmudeckas nmporpamma u M.B. Kenapim.

2.4. UCITIOJIb30OBAHHUE PE3EPBHOI'O YYEBHOI'O BPEMEHM.

B nporpamme, Ha OCHOBe KOTOPO# cOCTaBlieHa JaHHAsi paboyas mporpamma, pesepBa ydeOHOTO BpeMeHHU
HE IPEeTyCMOTPEHO



TemaTu4yeckoe IIIAHUPOBAHUE

7 KJ1acc
XapakTepucTHKAa OCHOBHBIX BU/IOB JeATeJIbHOCTH YYeHHKA (Ha YPOBHe y4eOHBIX AeiicTBHIT)
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>< HavanabHble 11 OOBSCHSATH, YTO TAKOE OTPE3OK, JIyY, YToJl, Kakue (PUTyphl Ha3bIBAIOTCS PABHBIMHU, KaK 1, 2, 3,4,
2 § reoMeTpuYecKue CBeeHUus CPaBHUBAIOTCSI M U3MEPSIIOTCS OTPE3KH M YTIIbI, YTO TAKOE TPayC U TpajycHas Mepa yriia, Kakoi 56,7,8
& 2 YT OJ1 Ha3bIBAETCS IPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPENNHA OTPE3Ka U
=)
= E OuccekTpuca yria, KaKue yrilbl Ha3bIBAIOTCS CMEKHBIMHA M KaKUE€ BEPTUKAITHHBIMU,
's g = (hopmyIupoBaTh 1 00OOCHOBBIBATH YTBEPIKICHUS O CBOMCTBAX CMEXHBIX M BEPTHKAIBLHBIX YTIIOB;
§ = E OOBSICHSTD, KaKKME MPSIMbIC HA3bIBAIOTCS TEPIECHANKYIIPHBIMU; (HOPMYJIUPOBATH U
Q S E 00OCHOBBIBATh YTBEP)K/IEHNE O CBOMCTBE JIBYX MPSIMBIX, IEPTIEHANKYISAPHBIX K TPEThEH;
= o
‘-"=‘ v 2 n300paxkaTh ¥ paclio3HaBaTh YKa3aHHbBIC IpocTelne GUTYpBI HA YepTEkKax; pemarh 3a1a4u,
2 E CBSI3aHHBIE C ITUMHU IIPOCTEHIIMMU (HUTYpaMu
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TpeyroabHUKH 18 OOBACHATH, Kakas GUTypa Ha3bIBAETCS TPEYTOIBHIKOM, YTO TAKOE BEPIINHEI, CTOPOHBI, YTIIBI 1 1,2, 3,4,
TIEPUMETP TPEYTOJIbHUKA, KAKOH TPEYrOJIbHHUK Ha3bIBAETCS pAaBHOOEAPEHHBIM U KaKOH 56,78
[lepBbIii IPH3HAK PABEHCTBA 6 PaBHOCTOPOHHUM, KaKne TPEYTOIbHUKH HAa3bIBAIOTCS PAaBHBIMH; H300paXaTh U paclo3HaBaTh Ha
TPEyrOIbHUKOB YepTeKax TPEYTOTbHUKH M UX 3JIEMEHTHI; (HOPMYITHUPOBATH U IOKA3bIBATH TEOPEMBI O MpH3HaKaX
pPaBEHCTBA TPEYTOIBLHUKOB; OOBSICHATD, YTO HA3BIBAETCS MTEPIIEHANKYIISIPOM, TPOBEAEHHBIM H3
N N JMAHHOW TOYKH K JAHHOW MPSIMOii; (OPMYIMPOBATh U IOKA3bIBATh TEOPEMY O MEPIICHANKYIIPE K
Bropoli u TpeTuii npu3Haku 5 N p > opmymp N PEMY O TEp YIAP
MIPSIMOM; OOBSICHITD, KAKHE OTPE3KH HA3BIBAIOTCA MEINAHOM, OMCCEKTPHCOI M BRICOTOM
PaBCHCTBA TPEYTOJILHUKOB TpeyTOoNbHUKA; POPMYITHPOBATH U JIOKA3bIBATh TEOPEMBI O CBOWCTBAX paBHOOEIPEHHOTO
TPEyTOJIbHUKA; PelaTh 3aa49l, CBI3aHHbIE C TPU3HAKAMH PABEHCTBA TPEYTOJIHHUKOB U
[TocTpoenus nupkynem u 7

reomMeTrpuyeckune Gpurypsl,
U3MepeHne reOMeTpuYecKNX BeJTHYUH

JIMHENKOH

CBOMCTBaMHU PaBHOOEIPEHHOTO TPEYroiabHUKA; (hOPpMYIHPOBATH ONpeeseHHE OKPYKHOCTH;
OOBSACHSTD, YTO TAKOE LIEHTP, PAANYC, XOPJa U JUaMETP OKPY>KHOCTH; pelIaTh IpOCTEHIIre
3aJlauu Ha IOCTPOeHHE (TIOCTPOCHUE YIila, PaBHOTO JaHHOMY, IIOCTPOEHHE OMCCEKTPHCHI yIia,
MOCTPOEHHUE NEPIEHINKYIISIPHBIX MPSIMBIX, TIOCTPOEHUE CEPEIUHBI OTPe3Ka) U OoJiee CIOoKHbIE
3a]1a4u, HCTIOJIb3YIOIINE YKa3aHHbIE IPOCTEHIIINE; COIOCTABIATE MTOMyYEHHBINH PE3yIbTaT C
YCJIOBUEM 3a]lauy; aHAJIM3UPOBATh BO3SMOXKHBIE CITydau




mpey2oibHUKa

IMapaJutesbHbIe NPAMBIE 13 ®DopMyHpOBATH ONMPEACICHUE TaPAJUICIBHBIX MPIMBIX; OOBSACHATH C TOMOIIBIO PUCYHKA, KAKUe 1,2, 3,4,
Y61, 00pa30BaHHBIC TIPU TIEPECCUCHUH IBYX MPSIMBIX CEKYIICH, Ha3bIBAIOTCS HAKPECT 56,78
- JOKAIMMH, KAKHE OJJHOCTOPOHHUMH M KaKUE COOTBETCTBCHHBIMU; POPMYJIMPOBATh U
2% JIOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIIHE TPU3HAKY MAPAIICTBHOCTH IBYX MPSIMBIX; OOBACHATH, YTO
2 TaKOE€ aKCHOMBI TEOMETPHH M KAKHUE aKCHOMBI YK€ HCITOb30BAIKMCH PaHee; (OPMYITHPOBAThH
E‘ E aKCHOMY MMapaslIeIbHbBIX PSIMBIX U BBIBOAUTH CIICACTBUS U3 HeE; POpMYIUPOBATh U J0Ka3hIBaTh
o g E TEOPEMBI O CBOMCTBAX MapaUIe/IbHBIX MPSIMBIX, 00paTHBIC TEOpEMaM O IIpU3HaKaX
§ § 3 MapauIeIbHOCTH, CBS3aHHBIX C HAKPECT JICKAIIUMHU, COOTBETCTBEHHBIMU U OJHOCTOPOHHUMHU
g o= yrjaMHu, B CBSI3H C 3THUM OOBSICHATh, YTO TAKOE YCIIOBUE M 3aKJIFOUCHHE TCOPEMBI, KaKas TeopeMa
E v R Ha3bIBACTCS OOPATHOM O OTHOILICHUIO K JAHHON TeopeMe; OOBICHATh, B UEM 3aKITF0UACTCSI
? E METOJI I0Ka3aTeJIbCTBA OT IPOTHBHOIO: (JOPMYIIMPOBATH U JOKA3bIBATH TEOPEMBI 00 YIJIax ¢
s & COOTBETCTBEHHO MapaJlICIbHBIMU U MEPIICHIUKYISIPHBIMU CTOPOHAMM; IPUBOAUTD TPUMEPHI
S = UCIIOJIb30BAHMSI TOI'O METO/Ia; PeliaTh 3a7aul Ha BHIYUCIICHUE, I0KA3aTEIbCTBO U TOCTPOCHHE,
-2 CBSI3aHHBIC C TIAPAJUICIIbHBIMU MIPSMBIMHU
o CoOoTHOIIEHUS MEKITY 22 DopMynHUpOBaTh U J0KA3bIBATH TEOPEMY O CYMME YIJIOB TPEYT'OJIbHUKA U €€ CIEICTBUE O 1,2, 3,4,
E CTOPOHAMH H YIJIAMH BHEIITHEM YTIIe TPEYTOJIbHHKA, TPOBOIUTH KIACCH(DUKAIMIO TPEYTOJBHUKOB T10 YIIaM; 56,78
2 TPeyroJbHUKA (hopMyTUPOBATH U JIOKA3bIBATh TEOPEMY O COOTHOIICHHUSX MEXIY CTOPOHAMHM U yrJIaMU
“E’ E TpeyroJbHUKA (TIPSMOE B 00OpaTHOE YTBEP)KICHUS ) U CIICIICTBUS U3 HEE, TEOPEMY O HEPABCHCTBE
2 £ TpeyrojbHUKA; (OPMYIUPOBATE U JIOKA3bIBATh TEOPEMBI O CBOHCTBAX MPSIMOYT OJILHBIX
-3 TPEYTOJIbHUKOB (MPSMOYTOJIbHBIN TPEYroNbHUK ¢ yriioM 30°, mpU3HAaKK paBEHCTBA
é : iﬁOPOSZ/ZZqZO;ZJfZZZ MENCOY 8 HpAMOYTOIBHBIX TPEYTOJILHUKOB); (POPMYIHPOBATH ONPENEIEHUS PACCTOSTHUS OT TOYKHU J0
5 § NPSIMOM, PACCTOSTHUSI MEXK]TY TTapaIeTbHBIMU MPSIMBIMH; PEIaTh 33]]a91 HA BBIYUCIICHHUS,
& g | /Mpeyeorvrlia JI0Ka3aTeIbCTBO M MOCTPOEHHE, CBA3aHHBIE C COOTHONIECHUSIMHU MEXKLY CTOPOHAMH M yTIIAMH TPe
S 2 YrONbHHUKA U PACCTOSHUEM MEKIY MTapalIeTbHBIMU MPSIMBIMHE, TIPH HEOOX OJTIMOCTH TIPOBOJIUTH
= E. 4.2. llpamoyzonvhole 8 110 XOAYy PEIICHUs JOIIOJIHUTENbHBIE
4 g | mpeyzonvhuKu MOCTPOCHUSI, COTTOCTABIIATh TOTYYCHHBIH PE3yNbTAT C YCIOBUEM 3aJIa4H, B 33]ja4aX Ha
i S MTOCTPOCHUE UCCIIEOBATh BO3MOXKHBIC CITyYan
S = | 4.3 ITocmpoenue 6
3
=




reoMeTrpuiyeckune (purypsl,
H3MepeHue reoMeTPUIeCKNX BeJTHYUH

IToBTOpenue. Pemenue
3aga4

CTpOST JOrMYECKUE LIEMH PACCYKICHUH.

[IpenBoCXUIIAIOT Pe3yIbTaT U YPOBEHb YCBOCHHS (Kakoil Oyaer pe3yabrar?).

VYMEIOT ClTylaTh U CIBIIATH APYT Apyra.

BeiaBurarot 1 000CHOBBIBAIOT THITOTE3bI, MPEIIATal0T CIIOCOOBI X MPOBEPKH.

CraBst yueOHYIO 3a7]ady Ha OCHOBE COOTHECEHHSI TOTO, YTO yXKE U3BECTHO M YCBOECHO, U TOTO,
YTO €Ille HEN3BECTHO.

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

CaMOCTOSITETHHO CO3AAI0T AITOPUTMBI ISSITENbHOCTH MPH PELICHUH TPOOIEM TBOPYECKOTO H
MIOMCKOBOT'O XapakTepa.

[ToHnMaroT BO3MOXKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS, HE COBIAIAIONINX C COOCTBEHHOIA.
Oco3HaHHO U MPOM3BOJILHO CTPOSIT PEUEBbIC BBICKA3bIBAHUS B YCTHOM U MUCbMEHHOM (opme.
Cnuyarot coco0 U pe3yabTaT CBOMX JCHCTBUHN C 3aJaHHBIM 3TaJOHOM, OOHAPYKHBAIOT
OTKJIOHEHHS ¥ OTJINYMS OT HTAJIOHA.

YMEIOT ¢ MOMOIIIBIO BOITPOCOB JI0OBIBATH HEIOCTAIOINIYI0 HHPOPMAIIHIO.

Bri6upatot Hanbomnee 3¢ hekTHBHBIE CIOCOOBI PENISHNS 3a/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUH.

BHOCSIT KOPPEKTUBBI M JIOMOIHEHHSI B CIIOCO0 CBOMX JICHCTBUIA B CIydae pacXOXk/ICHHUS ITAIOHA,
peanbHOro NEUCTBUS U €ro IPOAYKTa.

ITposIBIISIIOT TOTOBHOCTH a/ISKBATHO PEarnpoBaTh HA HYXK/IbI APYTUX, OKA3bIBAThH MIOMOIIIb U
HSMOLIMOHAIBHYIO MOJJIEP)KKY apTHEPaM.

OCO03HaHHO 1 TIPOM3BOJIEHO CTPOSAT PeUEBbIC BHICKA3bIBAHUS B INCHMEHHON (opMe.
OCO03HAIOT Ka4eCTBO U YPOBEHb YCBOCHHS.

[TpupepxuBatoTcss MOPaIbHO-ITHYECKUX U TICUXOIOTMYECKUX MPUHIUIIOB OOIICHUS 1

COTPYAHUYCCTBA.
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1. YerbipexyroJbHUKH 14 | OOBACHATH, UTO TAKOE JJOMaHasi, MHOTOYTOJIBHHK, €r0 BEPIIMHBI, CMEXHBIC CTOPOHBI, JHArOHAIH, 1,2, 3,4,
n300pakaTh M paclio3HaBaTh MHOTOYTOJbHMKH Ha YEPTEXKaxX; IOKa3bIBaTh AJIEMEHTBHI MHOIO 56,7,8
1.1 Muozoyzonshuku. 8 YrOJbHHUKA, €ro BHYTPEHHIOIO M BHEIIHIOK 00JacTH; (GOPMYIUPOBATH ONMpeeTeHuEe BHITYKIOTO
3 Iapanrenozpamm u MHOTOYTI'OJIbHUKA; M300pa’kaTh M PACIlO3HABATH BBHIMYKIbIE M HEBBIMYKIBIE MHOTOYTOJBHUKY;
- mpaneyusi (hopMynmupoBaTh M JOKA3hIBATh YTBEPXKIECHHUS O CyMME YIJIOB BBHIMYKJIOTO MHOTOYIOJBHUKA U
= IBY7; 5 5 CyMME €ro BHEIIHUX YIJIOB; OOBSICHATh, KaKhe CTOPOHBI (BEPIIMHBI) YETHIPEXYroibHUKA
'3 -< LIpAMOY2ONbHUK, POMO, Ha3bIBAIOTCS POTHBOMOIOKHBIMY; (POPMYJIMPOBATH ONpEIeIeH s TIapalielorpaMma, TparneiuH,
§ Kkeaopam PaBHOOEAPEHHOW H MPSIMOYTOJILHON Tpamnenui, NpsiMoyTrolibHUKa, poM0a, KBajpaTa; n300pakathb
3 W pacrio3HaBaTh 3TH YETHIPEXYrOJIbHUKH; (OPMYIUPOBATH U JIOKA3BIBATh yYTBEPXKICHHS 00 MX
‘-; CBOMCTBax M TPU3HAKAX; pelmarTh 3ajJaydl Ha BBIYUCIICHHE, JOKA3aTEIbCTBO M IOCTPOCHUE,
= CBSI3aHHBIC C 3TUMHU BUJAMHU YETHIPEXYTOJILHUKOB; OOBSICHATH, KAKHE JBE TOYKH HA3bIBAIOTCS
o CUMMETPHUYHBIMH OTHOCHUTENBHO MpPSIMOH (TOYKH), B KaKOM cliydae Qurypa Ha3bIBaeTCs
=
S CUMMETPUYHOW OTHOCHUTENIBHO MPSIMOM (TOYKHM) M YTO TaKO€ OCh (LIEHTP) CUMMETpUH (UTYPHI;
[ MPUBOANTH TpUMephl (GUTyp, O0ONIAAArOMUX OCeBOW (LIEHTPaIbHON) CHUMMETpPHEH, a TaKkKe
MIPUMEPHI OCEBOM M IEHTPATBHON CHMMETPHUI B OKPYXKAIOIIel Hac 00CTaHOBKE
2. Haowaas 14 | OOBsACHATH, KaK MPOU3BOJUTCA H3MEPEHHE ILIOMIAIe MHOTOYT OJbHIKOB, KAKHE MHOT'OYTOJTEHUKA 1,2, 3,4,
v HA3bIBAIOTCS PABHOBEIMKHMH M KAaKWe PaBHOCOCTABICHHBIMU; (HOPMYJIHPOBATh OCHOBHBIC 56,7,8
° § CBOMCTBA IUIOIMIAACH M BBIBOJAUTH C WX TOMOIIBIO (HOPMYIBI IUIOMAACH MPSAMOYTONBHUKA,
E 2 E 2.1 ITnowaow 8 napajuieNiorpaMma, TPEyroiibHUKA, Tpamenur; (HOpMyJIUpOBaTh W JIOKa3bIBATH TeopeMmy o0
2 = MHO20Y20/IbHUKA OTHONICHUH TUIOIIAACH TpPEYroNbHUKOB, UMEIONIMX [0 PaBHOMY yriy; (GOpMYIHpOBaTh M
2 g E JIOKa3piBaTh TeopeMy [lugaropa m oOpaTHyIO eii; BBIBOAUTH (opmyny ['epoHa s mioriaau
a2} .
= 2 8| 2.2 Teopema ITugpazopa 6 TPEYTOMIbHUKA; PellaTh 3a7aMH Ha BBIYHCICHHE M JIOKA3aTeNbCTBO, CBA3AHHBIC C dbopmynamu
S romiaaei u reopemoii [Tugaropa
s
o o =| 3 Ilogodubie 19 | OOBsACHATH NOHATHE MPONOPLUHUOHAIBHOCTH OTPE3KOB; (POPMYIMPOBATEH ONpeNeIeH s MOJOOHBIX 1, 2, 3,4,
5 § 2 TPeyroJibHUKH TPEYTOJILHUKOB M Kod(uiMenTa mnojaoous; (GpopMynmupoBaTh W JIOKa3bIBaTh TEOPEMBI: 00 56,78
§ Q E OTHOIICHUH TUTOMIA/ICH TMOAOOHBIX TPEYrOJIBHUKOB, O MPH3HAKAX MOJOOUS TPEYrodbHUKOB, O
r “
==& CpeAHell TMHHMU TPEYrojbHHKA, O IMEPECeYeHUH MeIuaH TPEYrojbHHKA, O MPOHOPLUOHATBHBIX




3.1 Ilpusnaxu noodobus

3.2. I[lpumenenue nooobus

11

OTpe3Kax B MPSMOYTOJILHOM TPEYTOJbHHKE; OOBSICHATD, YTO TAKOE METO/ MO00Ms B 3a1a4ax Ha
MOCTPOEHUE, W TPUBOJUTH MPUMEPHI MPUMEHEHHST 3TOr0 METOAa; OOBACHITH, KaK MOXKHO
HCIIONIb30BATh CBOMCTBA MOJOOHBIX TPEYTOJBHUKOB B U3MEPHTEIBHBIX paboTax Ha MECTHOCTH;
OOBSCHATh, KaK BBECTH TMOHATHE MOAO0OMS IS TMPOU3BOJBHBIX GHryp; (HopMymHpoBaTh
ompe/esieHne W HWJUTIOCTPHPOBATh TMOHATHS CHHYCa, KOCHHYCa M TaHTeHCa OCTPOro yria
MPpAMOYT'OJIbHOI'O TPEYrojibHUKA; BBIBOAUTHL OCHOBHOC TPUTIOHOMETPHUYCCKOC TOXIACCTBO U
3HAuYCHHs CHHYCa, KOCMHYCca M TaHreHca s yrioB 30°, 45°, 60°; pemaTh 3a7a4M, CBA3aHHBIC C
nofoOueM TPEYroJbHUKOB, sl BBIYMCICHHS 3HAUYCHUH TPUTOHOMETPUYECKUX (DYHKIMH
HCIIOJIB30BATh KOMIIBIOTEPHBIE IIPOrPaMMBI

I'eomeTpuueckue GpuUrypsi .
HN3mepeHne reoMeTpHYECKUX

BCJIUYHH.

4. OKpyX HOCTH

4.1 Kacamenvnas.
Ilenmpanvnsie u
6nucanmnvle y2ibl

4.2 Bnucaunasa u onucauHas
OKDYIAHCHOCD

17

10

HccnenoBath B3aMHOE PacloNOKEHUE MPSIMON U OKPYXKHOCTH; (popMyIHpoBaTh OIpeeneHre
KacaTelnbHOW K OKPY)KHOCTH; (POPMYIHUPOBATH U JJOKA3hIBATH TEOPEMBI: O CBOWCTBE KacaTellbHOH,
0 TpHU3HAKe KacaTelbHOW, 00 OTpe3Kax KacaTelbHbIX, MPOBEAEHHBIX W3 OJHOH TOUKH;
(dbopMynmupoBaTh TOHSATHS IICHTPAIBHOIO YyIJIa W TPajyCHOM Mepbl JYTH OKPYKHOCTH;
(dbopMynmupoBaTh M JIOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YIJIe, O TPOU3BEICHHH OTPE3KOB
TIepeceKaroIuXcs Xop; GOpMYIHPOBATh U JOKA3hIBATh TEOPEMBI, CBA3aHHBIE C 3aMeUaTebHBIMA
TOYKAMH TPEYroJbHHUKA: O OMCCEKTpUCE YIiia W, KakK CIEICTBHE, O MEepeceYeHUH OHMCCEKTPHC
TPEYTrOoJIbHAKA; O CepeIMHHOM IEPIEHANKYISPE K OTPE3Ky W, KaK CJIEJCTBHE, O TepPECeUeHHUH
CepeANHHBIX EPIIECHTUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA; O TIepECedEHIH BBICOT TPEYTOJIbHUKA;
(hopMyIMpoBaTh ONpPENCIEHHUS OKPYKHOCTEH, BITMCAHHON B MHOTOYTOJILHUK W ONMMCAHHOW OKOJIO
MHOT'OYTOJIbHUKA; (HOpMYyITHpPOBaTh W JOKA3bIBaTh TEOPEMBI: 00 OKpPYKHOCTH, BIHCAHHOM B
TPEYTOJIbHUK; 00 OKPY>KHOCTH, OTUCAHHOH OKOJIO TPEYTOIHFHUKA; O CBOWCTBE CTOPOH OIMMHMCAHHOTO
YEeTHIPEXYTONBHIKA; O CBOMCTBE YIJIOB BIIMCAHHOTO YETHIPEX YTONBHHKA; pEIIaTh 3aJaddl Ha
BBIUMCJIEHUE, [TOKA3aTeNbCTBO W IOCTPOEHHUE, CBSI3aHHBIE C OKPYXHOCTBHIO, BITMCAHHBIMH H
OIMMCAaHHBIMU TPEYTONbHUKAMH M YETHIPEXYTrOIFHUKAMU; UCCIIE0BATh CBOIICTBA KOH(PHUTYpaITHii,
CBSI3aHHBIX C OKPYXHOCTBIO, C IOMOIIBIO KOMIIBIOTEPHBIX MTPOrPaMM
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TI'eomeTpuueckue Gpurypsbl.
N3mepeHne reoMeTpHuYECKHUX

BCJIUYHH.

5. IToBTOpenue. Pemenue
3ama4

CTposT TOrHYecKue IENH pacCyXaeHuH. [IpeaBoCXUIaoT pe3ynbTaT 1 ypOBEHb YCBOCHHS (KaKOH
Oyzner pesymbrar?). YMEIOT CIyIIaTh W CIBIIATh APYT Apyra. BeiaBuraror u 0OOCHOBBIBAIOT
THUTOTE3BI, MPeUIaraloT CIIoco0b! NX MpoBepKu. CTaBAT yueOHYIO 3a7jady Ha OCHOBE COOTHECEHHS
TOT'0, YTO y’K€ H3BECTHO U YCBOEHO, M TOT'0, UTO €IIl¢ HEU3BECTHO.

Pa3BuBaOT yMmMeHHE HWHTErpUPOBATHCS B TPYIIY CBEPCTHHKOB H CTPOUTH MPOTYKTHBHOE
B3aUMOJICHCTBHE CO CBEPCTHHKAMH W B3POCHBIMH. CaMOCTOSITENBHO CO3JAIOT aJTOPUTMBI
JEeATeTbHOCTH TPU PEHICHHH TIPOOJIEeM TBOPYECKOTO M IMOMCKOBOTO Xapakrepa. [loHMMaroT
BO3MOXXHOCTh PA3JIMYHBIX TOYEK 3PEHHs, HE COBHAJAIONIMX C COOCTBEHHOH. OCO3HAHHO W
IPOU3BOJIBHO CTPOSAT PEUYEBBIE BHICKA3bIBAHUS B YCTHOM M MUCbMEHHOH Qopme. CinnyaroT cnocod
Y Pe3yJIbTaT CBOMX JECHCTBUII C 3aJaHHBIM 3TaJIOHOM, OOHAPYKUBAIOT OTKIIOHEHHS U OTJINYHUS OT
JTajloHA. YMEIOT C IOMOIIBI0 BONPOCOB JOOBIBATH HEAOCTAIOIIYI0 HMH(OpMaiuio. Breidupaior
HanOomnee 3G heKTUBHBIE CIIOCOOBI PEIICHHS 33/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.
BHOCST KOPpPEKTHBBI U JIOTIOJHEHHS B CIIOCO0 CBOMX JEHCTBUI B CiIydae pacXOoKACHHS JTalloHa,
pEasbHOro JEHCTBUS U €ro NPOaYyKTa.
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1.. BekTopsl 8 DopMynIUpOBaTh ONPEACTCHUS U UILTIOCTPUPOBATH MOHATHUS BEKTOPA, €ro JUIMHEI, 1,2, 3,4,
KOJIMHEAPHBIX M PABHBIX BEKTOPOB; MOTHBUPOBATH BBEACHUE TIOHATHI U JICUCTBUMN, CBA3aHHBIX 56,78
C BEKTOpPaMH, COOTBETCTBYIOIIMMHU ITPUMEPaMH, OTHOCSIIUMUCS K (PU3NIECKUM BEKTOPHBIM
a BEJIMYMHAM; [IPUMEHSTh BEKTOPBI U JACHCTBUS HaJl HUMH IPHU PEIICHUN T€OMETPUYECKUX 331
= 2. MeTtoa KOOpIUHAT 10 OOBACHATEH U WILTIOCTPUPOBATH TTOHSITHS TIPSIMOYTOJILHON CUCTEMBI KOOPJUHAT, KOOPAUHAT 1, 2, 3,4,
5 TOYKH W KOOPJMHAT BEKTOPA; BHIBOIUTH M UCIIOJIL30BATh IIPH PEIICHUH 3a1a4 (OPMYJIbI 56,78
M KOOPJAMHAT CEPEIMHBI OTPE3Ka, JIMHBI BEKTOPA, PACCTOSHUSA MEKIY ABYMS TOUYKAMH,
YpaBHEHUS OKPYKHOCTH U HPSIMOM
3. CoOTHOIIEHUST MEKTY 11 dopMyTHpOBaTh U UILTIOCTPUPOBATH OMPECTICHHS CUHYCa,KOCHHYCa, TAHICHCA U KOTaHT'€HCa 1,2, 3,4,
. CTOPOHAMH M yIJIaMu yri0B ot 0 10 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPUIECKOE TOKISCTBO U (hOPMYIIBI 56,78
- 2 TpeyroabHuKa. CKajsipHoe pHUBEICHUS; (POPMYITHPOBATDH U JIOKA3bIBATh TCOPEMBICHHYCOB M KOCHHYCOB, IPUMEHSThH UX
a ; NpoM3BeIeHHE BEKTOPOB IIPH PELICHUH TPEYTOJbHUKOB; OOBSICHATh, KaK UCIIOIB3YIOTCS TPUTOHOMETPHYECKUE (POPMYITBI
e § B HU3MEPHUTENBHBIX Pa00Tax Ha MECTHOCTH;(POPMYIIUPOBATh ONPEACICHUS yIila MEXIY
% e BEKTOpaMH HUCKaJSIPHOTO IPOM3BEACHUS BEKTOPOB; BHIBOAUTE (HOPMYJIyCKAIIPHOIO
R § MPOM3BENICHHS Yepe3 KOOPANHATHI BEKTOPOB;(hOPMYITHPOBATH 1 000CHOBBIBATH YTBEPIKICHHUE O
CBOMCTBaXCKaISIPHOIO IIPOM3BEACHHUS; HCII0Ib30BATh CKALIPHOE IIPOU3BEICHNE BEKTOPOB IIPH
peIIeHUH 3a1a4
¢ .| 4. JlnuHa OKPYKHOCTH U 12 dopMynHpoBaThH ONpEeIeHUE MPABUIBHOIO MHOTOYTOJIBHUKA; (POPMYITHPOBATH U JIOKA3HIBATH 1,2, 3,4,
2 3 E IUIOIIAAL KPYra TEOpPEMBI 00 OKPYKHOCTSIX, OTIFICAHHOHN OKOJIO MPaBUIBHOTO MHOTOYTOJIbHHUKA M BITMCAHHOHN B 56,78
3 ; ; HETr0; BBIBOJIMTh M UCTIOJIL30BATh (DOPMYIIBI [Tl BEIYUCIICHHS TIOIMAN MPABUITEHOTO
oy E" 5 MHOTOYT'OJIBHUKA, €r0 CTOPOHBI U pajinyca BIIMCAHHOW OKPYXHOCTH; PEIIaTh 3a1a4n Ha
5 “E’ & MOCTPOCHUE MPABUIBLHBIX MHOTOYTOJIbHUKOB; OOBSCHSTH MOHSATHS JUTMHBI OKPYKHOCTH U
o § ; IJIOIIAAN KPYTa; BRIBOIUTH (DOPMYIIBI IS BEIYMCIICHUS JUTHHBI OKPYKHOCTHU Y JUTHHBI JTyTH,
TUIOMIA/IA KPyTra M TUIOMIAId KPYroBOTO CEKTOPA; MPUMEHATh 3TH (GOPMYJIbI TIPU PEIICHUH 33124
5. JIBm:keHue 8 OOBACHSATH, 9TO TAKOE OTOOpPAKEHUE TUIOCKOCTH Ha ce0sl U B KAKOM CITydae OHO HA3hIBAETCS 1,2 3,4,
JIBHDKEHHEM IJIOCKOCTH; OOBSACHSTh, YTO TAKOE OCEBAsi CHMMETPHS, IICHTPATbHAS CHMMETPHS, 56,78

I'eomeTpunue
CKHe
¢urypsi

napaie’abHbIH IEPEHOC U IOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOpAKEHHSI IIJIOCKOCTH Ha ce0s
ABJISIIOTCSL ABMKCHUSMH; OOBSICHATh, KAKOBA CBSI3b MEXK/Y JBHKCHUSIMH U HaJIOXKEHUSIMU;
HJUTIOCTPUPOBATh OCHOBHBIE BUBI IBUYKEHHI, B TOM YHCIIE C TOMOLIbI0 KOMITBIOTEPHBIX
MporpamMm




Harasanaa reoMeTpus

6. HayajabHble cBeleHUs U3
Crepeomerpun

OOBSCHATH, UTO TAKOE MHOTOTPaHHUK, €r0 I'PaHu, pédpa, BEPIIUHbI, THarOHAIN, KAKOH
MHOTOTPaHHUK Ha3bIBAETCSI BBITYKIIBIM, YTO TaKOe N-yroibHas npu3Ma, e€ OCHOBaHHUs, OOKOBBIE
rpaHu U OOKOBBIE pEOpa, Kakasi Ipu3Ma Ha3bIBaeTCs MPSMON M Kakas HAaKIOHHOMW, YTO TaKoe
BBICOTA MPHU3MBI, Kakasl Ipr3Ma Ha3bIBAa€TCs NMapaljieNenUIe oM U KaKO Mapasuienenumnen
Ha3bIBACTCS MPSMOYTOJIBHBIM; (POPMYITHPOBATH U OOOCHOBBIBATH YTBEPKACHHUS O CBOMCTBE
JaroHaleil nmapasenenuresa U o KBaapaTe JUaroHaiau MpsiMOyroJIbHOT0 apaulenenuIena;
OOBSCHSATD, YTO 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 péOpa U
BBICOTA IHPaMU/IbI, KaKasi IHpaMH/ia Ha3bIBaeTCs MPAaBIIIBHOMN, YTO TaKoe anogemMa MpaBUIIbHON
NUpPaMUJIBL, IPUBOINTH (popMyity 00BEMa MUPaMUIbL, OOBICHSTH, KAKOE TEI0 Ha3bIBACTCS
IWIMHIPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS, PaJyc, OOKOBast MOBEPXHOCTH,
o0pasyroiue, pa3BépTka OOKOBOI MOBEPXHOCTH, KAKUMHU (hOPMYIIaMHU BBIPAKAIOTCS 00BEM U
Iom@a s> OOKOBOW MOBEPXHOCTH IIUITUH/IPA;00bSICHATH, KAKOE TEJI0 Ha3bIBAETCSI KOHYCOM, YTO
TaKO€ erooch, BEICOTA, OCHOBaHKE, OOKOBasI TIOBEPXHOCTH, 00pa3yrolye, pa3BépTka OOKOBOI
MOBEPXHOCTHU, KaKUMH (HOPMYJIaMUBBIPAKAIOTCS 00hEM KOHYCA U TUIOMAh OOKOBOI
MOBEPXHOCTHU; OOBSCHSITD, KaKasi IIOBEPXHOCTh HA3bIBaeTCsl c(hepoii) U KaKoe TeNO Ha3bIBaeTCs
1IapoM, YTO TaKOe pajuyc U auamerp cdepsl (apa), KakKuMu GopMyTaMu BbIPaXKarTCI00HEM
nrapa u miomais chepbl; n300paxath 1 paclio3HaBaTh HA PUCYHKAX MPU3MY, apasuielelnuIie],
MUPaMULy, OAJIHHAP, KOHYC, Iap

DJIeMEeHTBI JOTMKHU

7. O0 akcuomMax
IJIAHUMETPUH

CTposIT JTOTHYECKHUE MEMH PacCyKICHHUH.

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

YMeEIoT cIymarh U CIBIIATh IPYT ApyTa.

BbI1BUTaIOT 1 000CHOBBIBAIOT THITOTE3bI, IPEITATAIOT CIIOCOOBI HX MPOBEPKHU.

CraBst yueOHYI0 3371a4y Ha OCHOBE COOTHECEHUS TOTO, YTO yXKE U3BECTHO H YCBOCHO, U TOTO,
YTO ellle HEM3BECTHO.

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

8. IloBTOpenue. Pemenue
3ama4

CaMOCTOSTETBHO CO3AAI0T AITOPUTMBI ASITEIBHOCTH MPH PELICHUH MPOOIEM TBOPUECKOTO U
IIOMCKOBOI'0 XapakTepa.

[ToHuMarOT BO3MOXKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS], HE COBIAJAIOIINX C COOCTBEHHOM.
OcCo3HaHHO U NPOU3BOJIEHO CTPOSIT PEUEBbIC BHICKA3bIBAHUS B YCTHOM M MUCBMEHHOM (hopme.
Crugarot crioco0 u pe3ynbTaT CBOMX JEUCTBUH C 33IaHHBIM TAIOHOM, OOHAPYKHBAIOT
OTKJIOHEHHUS U OTIIMYUS OT STAJIOHA.

YMEIOT C MOMOIBIO BOIPOCOB 100BIBATH HEAOCTAIOIIYIO HH(OpMAIIHIO.

Hrtoro

68 yacos
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