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IlosicHuTEILHAS 3aMUCKA.

OBjnasieHHe yYalIUMKCS CUCTEMOW T'€OMETPHUSCKHX 3HAHWW W YMCHHHA HEOOXOIUMO B
MTOBCETHEBHOM JKU3HU JIJISI H3yYCHUSI CMEKHBIX JUCIUILTAH U IIPOIOJDKEHUS 00pa30BaHHUS.

[IpakTrdeckas 3HAUUMOCTD IIKOJIBHOTO Kypca T€OMETpHH 00yCIOBIIEHA T€M, YTO €€ 00BEKTOM
SIBJSIIOTCS  TIPOCTPAHCTBEHHBIC (DOPMBI M KOJMYECTBEHHBIC OTHOIICHHS JICWCTBUTEIIBHOIO MHpA.
['eomeTpuueckast moAroToBKa HEOOXoAMMa U TOHUMAHUS TPUHITAIIOB YCTPOHWCTBA M MCIIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHPHUATHS HAYYHBIX M TEXHUYECKMX IMOHATHH W wuaed. MaremaTuka
SIBJISIETCSL SI3bIKOM Hayku U TeXHUKA. C e€ MOMOUIbI0 MOJAEIUPYIOTCS M H3Y4aloTCs SIBIICHUS U
MPOLECCHI, TPOUCXOISIINE B IPUPOJE.

['eomeTpus SBISETCS OJHUM W3 OTMOPHBIX MPEAMETOB OCHOBHOMW IITKOJIBI: OHa OOECIeunBacT
M3yYCHHE APYrUX AUCUUILUIMH. B mepByro odepear 3TO OTHOCHTCS K MPEAMETAM €CTECTBEHHOHAYYHOTO
[MKJIa, B YaCTHOCTU K (u3uke. Pa3BuUTHE JOTMYECKOr0 MBIIUICHHUS YYallUXcs NP OOY4YeHHUU
TE€OMETPHH CHOCOOCTBYET TaK)K€ YCBOSHHUIO MPEAMETOB T'yMaHUTapHOro mukia. [Ipaktudeckue yme-
HUSL M HaBBIKM TE€OMETPUYECKOr0 XapakTepa HEOOXOIUMBbI MJis TPYIOBOM JEATEIBHOCTH U
po¢eCCHOHATBHON MOATOTOBKH MTKOJIHLHUKOB.

PazButne y ywamumxcsa NpaBWIbHBIX NPEACTABICHUHA O CYIIHOCTH M MPOUCXOXKICHUU
TeOMETPUUECKHX aOCTpaKIUi, COOTHOIICHHH PEATBHOTO W WJICATBHOr0, XapaKTepe OTPaKeHUs
MAaTEMaTHYECKOM HAYKOU SIBJIEHUI U IIPOLECCOB PEAJIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJIM MATEMaTUYECKOTO0 MOJCIMPOBAHUS B HAYYHOM IIO3HAHHMM W B MPAKTHKE CIOCOOCTBYET
(hOpPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS yUaIuXcs, a Takke (GOPMHUPOBAHUIO KAYECTB MBIITUICHHUS,
HEOOXOIUMBIX JIJISl QIaNTallid B COBPEMEHHOM WH(GOPMAIITMOHHOM OOIIECTBE.

TpeOys OT yyanuxcsi yMCTBEHHBIX M BOJIEBBIX YCHIIUH, KOHIICHTPAIIMH BHUMAHMSI, aKTHBHOCTHU
Pa3BUTOTO BOOOpaXKEHHsI, TEOMETPUS PA3BUBAET HPABCTBEHHBIC YEPThI JIMYHOCTU (HACTONYMBOCTD,
1eJeyCTPEMIEHHOCTh, TBOPUYECKYIO aKTUBHOCTD, CAMOCTOSITEIHbHOCTh, OTBETCTBEHHOCTD, TPYI0JII0O0HE,
JTUCIUTIINHY ¥ KPUTUYHOCTH MBIIIUICHHS) 1 YMEHHE apryMEHTHPOBAHO OTCTAWBAaTh CBOW B3TJISIABI U
yOEKICHMSI, a TAK)KE CTIOCOOHOCTH MPUHUMATh CAMOCTOSTEIBHBIC PEIICHUS.

['eoMeTpust CylIECTBEHHO pacIIUpPAET KPYro3op ydalluxcs, 3HAKOMS HX C MHAYKUUMEH U
neayKkuued, oO0oOleHneM U KOHKpEeTH3allMed, aHalIu30M M CHHTE30M, Kiaccupukanuen u
cucTeMaTtu3aiei, abcTparupoBaHieM, aHAJIOTUEH. AKTHBHOE HMCIIOJIB30BAaHKME 33/1ad Ha BCEX JTarax
y4eOHOTr0 MpoIiecca pa3BUBAECT TBOPUYECKUE CIIOCOOHOCTH IIKOJIBHHUKOB.

I[Ipu oOyueHum reoMeTpun (GOPMUPYIOTCS YMEHHS W HABBIKM YMCTBEHHOTO Tpylda —
TUTAHUPOBAHKUE CBOEU pabOThI, TIOUCK PAIMOHATBHBIX MyTeH €€ BBHIMOTHEHHS, KPUTHYECKasl OIIEHKA
pesynbraToB. B mpouecce 00ydeHHs T€OMETPUH IIKOJBbHUKU JOJDKHBI HAYUYHUTHCA H3J1araTh CBOU
MBICJTH SICHO W WCYEPIIBIBAIOIIE, JJAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO
rPaMOTHOTO BBINOJHEHUSI MATEMAaTUYECKUX 3aMKUCEN.

Baxueiimel 3amadeldl IIKOJBHOIO Kypca TIE€OMETPUM SBIIIETCS PA3BUTHE JIOTHYECKOTO
MbIIUIeHHUs ydamuxcsi. CaMmu 0OBEKThl TEOMETPUUECKHX YMO3AKIIOUCHUN U MPUHSATHIE B T€OMETPUU
MpaBUJia X KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUN OOOCHOBBIBAThH U JI0KA3bIBATH
CYXXIIEHUs1, MPUBOJAUTH YETKUE OINPENICIICHHS, PA3BUBAIOT JIOTUYECKYIO UHTYHUIMIO, KPAaTKO U HAIJISITHO
BCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUM M y4aT MX NMPUMEHEHHIO. TemM caMbIM TreoMeTpHs
3aHMMAeT BEAyIIee MECTO B JOPMUPOBAHUU HAYTHO-TCOPETHUSCKOTO MBIIUICHHS ITKOJIEHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHMIO MaTeMaTUKd, (opMHpys TOHHMaHHWE KpacoThl U
M3SIIECTBA MAaTEeMAaTHYECKUX PACCYXKIACHHUH, CIMOCOOCTBYS BOCTIPUATHIO TE€OMETPHYECKUX (HopM,
YCBOCHHUIO TOHSTHUA CUMMETPUH, TE€OMETPUS BHOCUT 3HAYUTEIbHBIA BKJIAI B ACTETHYECKOE
BOCIUTAHHE YydJamuxcs. E€ wm3ydeHWe pa3BUBaeT BOOOPaKEHUE NIKOJHLHUKOB, CYIICCTBEHHO
oboraiaer 1 pa3BUBaeT UX MPOCTPAHCTBEHHBIC MTPEICTABICHUSI.



Pabouas nporpamma yaeOHoro npeameta «l'eometpust 7-9 Kiacc» cocTaBiieHa HA OCHOBaHUH
CJICAYIOIINX HOPMATHBHO-TIPABOBHIX JOKYMEHTOB:

1. @enepanbHOTO TOCYJApPCTBEHHOIO 0O0pa30BaTENBbHOIO CTAaHAApTa OCHOBHOTO OOIIEro
obpa3zoBanus / MunucrepctBo oopazoBanus u Hayku PD. — M.: Ilpocsemenue, 2011 (CrangapTsl
BTOpOTO mokojieHus). [pukas MunuctepctBa o6pazoBanus 1 Hayku PD ot 17.12.2010 Ne 1897.

2. dyngaMeHTaIBHOTO si/ipa conepxkanus odmero oopaszosanus /Ilox pea. B.B. Kosznosa, A.M.
Konnakoa. M.: [Ipocsemienue, 2011.

3. ®enepanbHoro 3akoHa PO "O6 obpazoBanuu B Poccuiickoit ®enepammu" Ne 273-D3.

4. CanlluHa 2.4.2.2821-10.

5. OcHoBHOW 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO oOmero obpazoBanus HHOY
«Tpounkas [IpaBocnaBHas mIkosay.

6. Paboueii mporpammer k yueOHuky JI.C. Aranacsna, B.®. Byry3oBa. u ap. 7-9 kiacchl:
yueOHoe rmocobue A ob1eodpazoBaTenbHbIX oprannzanuii/B.d.byry3os. M.: [Ipocsemienue, 2016.

Ilesin 00y4yeHusi reoMmeTpuu:

® OBJAJICHUE CHCTEMON reOMETPUYECKHUX 3HAHUI U yMEHUN, HEOOXOAUMBIX JUIsl TPUMEHEHUS B

MPAKTUYECKON JAESITETbHOCTH, U3YUYEHUSI CMEXXHBIX JUCIHILTNH, IPOIOJKEHUS 00pa30BaHMUS;

® UHTEJUIEKTyallbHOE pa3BUTHE, GOPMUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY ISt

MOJIHOIICHHOM KU3HU B COBPEMEHHOM OOILECTBE: CHOCTh U TOYHOCTH MBICIH, KPUTUYHOCTh

MBIIUICHUS] U MHTYWIUH, JIOTHYECKOE MBIIUICHUE, JJIEMEHTHl aITOPUTMUYECKON KYIBTYPHI,

MIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CHOCOOHOCTH K MPEOJI0JICHUIO TPYIHOCTEIH;

e (opMHUpOBaHME MPEICTABICHUH 00 MIEAX U METOJIaX MaTEMAaTHKH KaK YHUBEPCAJIBHOTO SI3bIKa

HAyKU ¥ TEXHUKU; CPEICTBA MOJICIMPOBAHUS SIBICHUH U IPOILIECCOB;

® BOCNHUTaHME KYJbTYpPbI JUYHOCTH, OTHOIICHUSI K MATEMAaTHUKE KaK K 4aCTH OOIIECYeTIOBEYECKON

KYJIbTYpPbI, TIOHUMaHUs 3HAYMMOCTH MaTEMaTHUKH JUIsI HAYYHO-TEXHUYECKOTO Mporpecca;

[lpennonaraercs  peanu3oBaTb  KOMIETEHTHOCTHBIH,  JINYHOCTHO-OPHUEHTUPOBAHHBIN,
NEeSITEIIbHOCTHBIN MOAXO0AbI, KOTOPBIE ONMPENEISIOT 3a4a4H 00yUECHHUS :

e npuoOpeTeHHe 3HAHWH W YMEHHH [UIsl WCIOJB30BAHUS B TPAKTHYECKOW NEATEIILHOCTH W

IIOBCEIHEBHOMN JKU3HU;

® OBIQJCHHWE  CIIOCOOAMH  TIO3HABATENbHOW,  HMH()OPMAIMOHHO-KOMMYHHKATHBHOH W
pedICKCUBHOM e TEIBHOCTH

® OCBOCHHME II03HAaBATEIbHOM, HMHPOPMAIMOHHON, KOMMYHHKAaTUBHOM, peQeKCUBHON
KOMIIETEHIUSIMHU;

® OCBOCHHE OOIIEKYIbTYpHOW, MPAKTHYECKOW MATEMaTHUYECKOH, COIUAIBHO-IMYHOCTHOM

KOMIIETEHIIUSIMH, YTO MIPEIoIaraeT:

- obwexytomypuyio xomnemeumuocms (HOPMHUPOBAHHE TPEACTABICHHH 00 HIEAX U
METOJIaX MAaTeMaTUK{, O MaTeMaTHKe KaK YHHBEPCAJbHOM fA3bIKE HAyKH, CpEICTBE
MOJICIIMPOBAHUS SBJICHUH U MPOLIECCOB; GOPMUPOBAHUE TTOHUMAHHUS, YTO T€OMETPHUECCKHIE
(bopMBI ABIAIOTCA UACATU3UPOBAHHBIMU 00pa3aMu pealbHbIX 0ObEKTOB);

—  NPAKmMuyecKkyr) Mamemamuiecxyio KomnemeHmuocms (OBIAJIEHUE SI3BIKOM T€OMETPUU B
YCTHOM W TNHCbMEHHOM (¢dopMe, TeOMETPUYECKUMH 3HAHUAMU M  YMEHUSIMH,
HEOOXOIUMBIMHU TSI U3yYECHHUS IKOJIBHBIX €CTECTBEHHO-HAYYHBIX TUCIMIUIMH; OBJIAICHUS
NPAaKTUYECKIMU HAaBBIKAMH  HCIOJB30BAHUS TE€OMETPHUECKUX HHCTPYMEHTOB IS
n300pakeHust pUryp, HaXOXKACHUS UX Pa3MEPOB);

- COYUANBbHO-TUYHOCMHYIO — KOMnemeHmHocms  (pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,
ANITOPUTMHUYECKONW KYJIBTYpbl, IMPOCTPAHCTBEHHOTO BOOOpaXKEHHs, MHTYUIMH, KOTOpbIE
HEOOXOAUMBI /ISl TIPOJOJDKEHUST 00pa3oBaHUS M JJISI CAMOCTOSITEIBHON JEsITeTbHOCTH;
(dopMHpOBaHHE yMEHHs MPOBOAMTH apTyMEHTALMIO CBOETO BHIOOpA WJIM XO/a PEUICHHUs
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3aJaui; BOCIIUTAHHE CPEJCTBAMH MATEMAaTHKH KYJIbTYPHI JMYHOCTH Yepe3 3HAKOMCTBO C
UCTOpUEHN Nr€OMETPHUH, IBOITIOLUEH T€OMETPUUECKUX UAEH).

Komnemenmnocmmuolit nooxo0 OTpeNeNseT CIeIylle OCOOCHHOCTH TpPEeAbsABICHUS
coJlep>KaHusl 00pa30BaHUs: OHO TPEJCTABICHO B BUE TPEX TEMAaTHUECKUX OJIOKOB, 00eCTIeYHBAIOIINX
dbopmupoBanue KommeTeHIMH. B mnepBoMm Oioke mpencTaBiICHbl AUJAKTUYECKUE E€IMHMIIBI,
o0ecreynBaroie COBEPIICHCTBOBAHME T'€OMETPUYECKHUX HABBIKOB. Bo BTOpoM - AumakTHyeckue
€IMHUIIBI, KOTOPBIE COAEPIKAT CBEICHUS U3 HCTOPUH F€OMETPUH. DTO COIepPIKaHUE 00YUCHUS SIBIISCTCS
0a30i /U1 pa3BUTUSI KOMMYHHKATHBHOW KOMIIETCHIIMU ydYaluxcs. B Tperbem Oioke mpencTaBieHbI
IUIAKTUYECKUEe EIUHMIBI, OTpa)karolue WHEPOPMALMOHHYI0 KOMIETEHILUI0 MU OOecreyuBaroIne
pa3BUTHE yueOHO-TIO3HABATEIHLHOU U PE(ICKCUBHON KOMIIETEHITUN.

[MpuHtMner oTOOpa CconepKaHWsl CBA3aHBI C TPEEMCTBEHHOCTHIO Ieield oOpa3oBaHUS Ha
pPa3IMYHBIX CTYNEHSAX M YPOBHSAX OOYy4YeHHs, JIOTUKOW BHYTPUIPEAMETHBIX CBsi3eH, a TaKxke C
BO3PACTHBIMU OCOOCHHOCTAMHU PA3BUTHUS YHALHXCS.

Juunocmnan  opuenmayusa  o0pa3oBATENBLHOTO  MpOIECCA  BBISBISET  MPUOPUTET
BOCIIUTATEIFHBIX W PAa3BUBAIOIMINX IIeJieil o0ydeHus. CiocoOHOCTh yJamuxcs MOHUMATh MPUYUHBI U
JIOTHKY PAa3BUTHA MAaTEMaTHYECKHX MPOIECCOB OTKPBIBAET BO3MOXKHOCTH [UISI OCMBICIIEHHOTO
BOCTIPHSITHS BCETO pa3HO00pa3usi MUPOBO33PEHUYECKHX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIUX B
coBpeMeHHOM Mupe. Cuctema yueOHbBIX 3aHATHI NMpPU3BaHA CIOCOOCTBOBATH Pa3BUTHIO JIMYHOCTHOM
CaMOUJICHTHU(UKAIIUU, TYMaHUTAPHOH KYyJIbTYphl HIKOJBHUKOB, UX MPHOOIIEHHI0O K E€CTECTBEHHO-
MaTeMaTHYeCKOH KyJabType, MOTHBAIMM K COIMAJIHOMY IO3HAHHUIO W TBOPYECTBY, BOCHUTAHHIO
JUYHOCTHO ¥ OOIIECTBEHHO BOCTPEOOBAaHHBIX KauyeCTB, B TOM 4YHCIE TIPaKIaHCTBEHHOCTH,
TOJICPAHTHOCTH.

JeamenvHocmualii OOX00 OTPAXKAECT CTPATETUIO COBPEMEHHOM 00pa30BaTEIbHON MOIUTUKH
HEO0OXOIMMOCTh BOCIIMTAaHUS YEJIOBEKa M TpakIaHWHA, HUHTETPUPOBAHHOTO B COBPEMEHHOE €My
oOIIecCTBO,  HAIEJIGHHOTO  Ha COBEpUIEHCTBOBaHHME  3Toro  odbmectBa. Cucrema ypokoB
COPHEHTHUPOBAaHA HE CTOJIBKO Ha Tepeavy «OTOBBIX 3HAHHIT», CKOJIBKO Ha (DOPMUPOBAHHE aKTHBHOM
JIMYHOCTH, MOTHUBHPOBAHHOM K caMOOOpa3oBaHMIO, O0JIQJAIONIEH J0CTaTOYHBIMH HaBBIKAMU U
MICUXOJOTHYECKUMH yCcmaHOBKaMH K CAMOCTOATEILHOMY MOHMCKY, OTOOPY, aHAIH3y U UCIOIB30BaHUIO
uH(popMalui. DTO TOMOXKET BBIITYCKHUKY aJallTUPOBATHCS B MUpE, Tlie 00beM HHPOpMAIK pacTeT B
reOMETPUYECKOI MPOTPECCHH, TIE COITUATIbHAS U POPECCHOHANIFHAS YCTIEUTHOCTh HAIPSIMYEO 3aBUCST
OT TIO3UTUBHOTO OTHOIIEHHSI K HOBAIMSIM, CAMOCTOSITEIbHOCTH MBIIUICHUS ¥ MHUIIMATUBHOCTH, OT
TOTOBHOCTU TPOSIBISATH TBOPUECKUH MOAXOA K JeNy, UCKAaTh HECTaHJApTHBIE CHOCOOBI pEIIeHUs
mpo0sieM, OT KOHCTPYKTUBHOTO B3aUMOJICUCTBUS C JIIOIbMH.

Junaktuueckas Mojenb OOy4deHHs] M MEeAarornyeckue CpeicTBa OTPa)karoT MOJEPHU3AIIMIO
OCHOB y4eOHOTO TIpoIiecca, WX TMEePEOPUCHTAIMIO Ha JAOCTIDKEHHUE KOHKPETHBIX PE3y/IbTaTOB B BHIE
C(OPMHPOBAHHBIX YMEHHH M HaBBIKOB Yy4aIIMXcs, OOOOIIEHHBIX CIIOCOOOB JI€ATEIBHOCTH.
®opMupOBaHHE IETOCTHBIX MPEACTABICHUN O T€OMETPHH OyJIET OCYILECTBISATHCS B X0JI€ TBOPUECKOM
JESITeTbHOCTH yJalMXCsl HA OCHOBE JMYHOCTHOT'O OCMBICIICHHUS T€OMETPUUECKUX (DAKTOB U SIBICHUI.
0coboe BHUMAaHHME YJENsIeTcs MO3HaBaTEeNbHOM AKTUBHOCTH YYalllUXCS, UX MOTHBHUPOBAHHOCTU K
CaMOCTOSITEIbHOW ydeOHOM pabore. DTO mpeamnojaraeT Bce 0Ooliee IMMUPOKOE MCIOJIb30BaHUE
HETPAJULIMOHHBIX ()OPM YpPOKOB, B TOM UHCIIE€ METOJUKHU JEJIOBBIX M POJIEBBIX WIP, MPOOJIEMHBIX
JUCKYCCHM, MEKIPEMETHBIX MHTETPUPOBAHHBIX YPOKOB UT.J.

[Tnanupyercs UCIOIB30BAaHUE CIIEAYIONIUX TEXHOJIOTUH B MPENoIaBaHuU peIMeTa:

®  TEXHOJOTUU MOJIHOTO YCBOCHHUS;
®  TEXHOJOTMHM OOYyYEHHs Ha OCHOBE PELICHHS 3a/aY;
®  TEXHOJOrMH OOy4eHHs Ha OCHOBE CXEMAaTHUECKUX U HOBBIX 3HAKOBBIX MO/IEIIEH.



Jlisg ecTeCTBEHHO-MaTEMaTHYECKOr0 0Opa30BaHUs MPUOPUTETHBIM MOXHO CUMTATh Pa3BUTHE
YMEHHUM CaMOCTOATEIbHO U MOTUBHPOBAHHO OPraHU30BBIBATh CBOIO IO3HABATEIbHYIO, UCIOJIB30BAThH
AJIEMEHTHl NPUYUHHO-CIEJACTBEHHOTO M CTPYKTYPHO-(YHKIMOHAJIBHOTO AaHaju3a, ONpEACIsTh
CYIIECTBEHHbIE XapaKTEPUCTUKU H3Yy4aeMOro OOBEKTa, CaMOCTOATENbHO BBIOMpATh KPUTEPUHU IS
CpaBHEHHMsI, COIOCTABJICHUS, OLEHKU U KiIacCHU(UKALUU OOBEKTOB - B IMPOrpamMMe 3TO SBISETCS
OCHOBOM [UIs LI€JIENOJIaraHusl.

N3y4yenne reomerpun B 7-9 Kjaccax HanpaBJeHO HA I0CTHKeHH e CJIeAYIOUINX LeJIe:

Hanpasienue
Komnerennun
pa3BUTHS

® Pa3BUTHE JOTHYCCKOTO U KPUTHUYCCKOTO MBIIUICHUS, KYIBTYpPBl PEUH;
e BOCHHTaHHUE Ka4eCTB JIMIHOCTH, OOCCTICIMBAIONINX, YBAKCHUE K UCTHHE M KPUTUIECKOTO
OTHOIIICHUS K COOCTBCHHBIM U YyXXHM CYKICHUSM;
e (QopmupoBaHWEe Yy yYamUXCAd WHTEIDICKTYallbHOW YECTHOCTH U OOBEKTHBHOCTH,

JImgyHOCTHOE CIOCOOHOCTH K MPEOIOJICHUIO MBICIUTEIBHBIX CTEPCOTHUIIOB, BBITEKAOIIHNX M3 OOBIACHHOTO

OIIBITA;
e (QopmHpoBaHHE KauyecTB MBINUICHHS, HEOOXOIMMBIX I amaNTaldd B COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIECTBE;

® pa3BHTHE MHTEpeca K MaTeMaTHIECKOMY TBOPYECTBY M MaTEMaTHUECKUX CIIOCOOHOCTEH

e dopmupoBaHHe TMpEJCTaBICHUH 00 WuIesIX M O MeroJax MaTeMaTuku Kak o0
YHUBEPCAIILHOM SI3BIKE HAYKH U TEXHUKH, YACTH OOLICYEITOBEYECKOI KyIbTYpHI;

e VYMeHHMe BHIECTh MaTEMAaTHYECKylO 3aJady B OKPYXAlONIeM MHpE, HCII0JIb30BaTh
MaTeMaTHYeCKHE CPEACTBA HATIISAHOCTH (PUCYHKH, YEPTEKH, CXEMBbl) IS MIUIIOCTPALUH,
MeramnpenmMeTHoe MHTEPIIPETalH, apryMEHTaIUH;

e OsnasieHne YMEHHEM JIOTHYECKH OOOCHOBBIBAaTH TO, YTO MHOTHE 3aBUCHMOCTH,
oOHapy)XEHHBIE ITyTeM PaCCMOTPEHHS OTIEIBHBIX YaCTHBIX CIIy4aeB, HMEIOT 00lIee 3HaUCHUE
W PacrpoCTPaHsIOTCS Ha BCe (DUTYphl ONMPEAENIEHHOTO BHJa, U, KPOME TOrO, BBIPaOATHIBATH
MOTPeOHOCTH B JIOTHYECKOM 000CHOBAHUH 3aBHCHMOCTEH

e BrisiBieHHE NPakTUYECKOH 3HAYMMOCTH HAayKH, €€ MHOTO0O0Opa3HbIX NPHIOKEHUH B
CMEXHBIX JUCIUTUIMHAX U TTIOBCCIHEBHOM JICATCIHFHOCTH JIFOJICH;

e Co3pnanue (yHmaMeHTa Al MAaTeMaTHYECKOTO DPa3BUTHSA, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIIUICHUS, XapaKTEPHBIX VI MATEMaTHUECKOH IS TEIbHOCTH.

IIpenmerHoe

Cpoku peanu3anuu NporpaMMmel:
[IporpamMma paccuutana Ha 3 rona, Bcero 202 yaca u3 pacueTra 2 4yacoB B HEJIENIO: B 7 Kilacce
68 yacos, B 8 knacce — 68 yacos, B 9 knacce — 66 Jacos.

.JII/I‘-IHOCTH]:IG, MeETalpeaAMETHBIC U IIPCAMETHLIC PE3YJIbTAThI 0CBOCHUA
coJiep:KaHusl Kypca

[lporpamma  obecneunBaeT  JOCTIKEHHE  CIEAYIOIIMX  pe3ylIbTaTOB  OCBOCHUS
00pa3oBaTeIbHON TPOTrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHUs:

JIUYHOCMHbLE:

1)  ¢dopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHUS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyarommxcss K CaMOpPa3BUTHIO M CaMOOOpAa30BaHMIO HAa OCHOBE MOTHBAIlMM K OOYyYeHHIO U
MO3HAHUIO, BHIOOPY JanbHeiliero oOpa3oBaHHs Ha 0a3e OPUEHTHUPOBKU B Mupe mpodeccuii u
MpoeCCHOHANBHBIX MPEANOUYTEHUNH, OCO3HAHHOMY TTOCTPOEHUI0 WHIAUBUIYAIbHONW 00pa3oBaTeIbHOM
TPAEKTOPHUH C YIETOM YCTOMUMUBBIX TO3HABATEIBHBIX HHTEPECOB;

2)  ¢opmupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON NMPAKTHUKH;

3)  ¢dopmupoBaHHEe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYJAHUYECTBE CO
CBEPCTHHKAMH, CTapIIUMH M MIAJIIUMH B 00pa30BaTEIIbHOHN, OOIIECTBEHHO TMOJE3HOH, ydeOHO-
UCCIIEI0BATEIILCKOM, TBOPYECKOM M JIPYIMX BUAAX AEATEIBHOCTH,



4)  yMeHHe SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M MUCBMEHHOW peyH,
MIOHMMATh CMBICJI IIOCTABJICHHOM 3aJaud, BBICTpauBaTh apryMEHTAlUI0, HNPHUBOJIUTH HPUMEPHI U
KOHTPIIPUMEDBI;

5)  KPUTHYHOCTH MBIIDICHUS, YMCHHE pPAclO3HAaBaTh JIOTHYECKH  HEKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIIMYATh TUIIOTE3Y OT (haKTa;

6) KpeaTHMBHOCTb MBIILICHHUS, MHUIMATHBA, HAXOIYUBOCTh, AKTUBHOCTh MPH pEIICHHH
reOMETPUUYECKUX 3a]a4;

7) yMeHHME KOHTPOJHMPOBATH TNPOLECC MW  pe3ylbTaT y4eOHOH MaTeMaTH4YEeCKOM
NESITENILHOCTY;

8)  CcmocoOHOCTH K SMOIMOHAIBLHOMY BOCHPHATHIO MaT€MaTHYECKHX OOBEKTOB, 3ajad,
pELLIEeHHH, paCCyKICHHI;

Memanpeomemmule:

1) ymeHHe CaMOCTOSITENIBHO IUIAHUPOBAaTh aJbTEPHATHUBHBIE IIYTH JOCTH)KEHHS IEJeH,
OCO3HAaHHO BBIOMpaTh Hanbosee 3 (HeKTHUBHBIE CTIOCOOBI pelieH s YUeOHBIX U M03HABATEIbHBIX 3aa4;

2)  yMEHHE OCYIIECTBJISATH KOHTPOJb IO Pe3yibTaTy U MO CIOCOOY JCUCTBHS Ha YPOBHE
IIPOM3BOJIBLHOIO BHUMAaHHUS U BHOCUTh HEOOXO0IMMbIE KOPPEKTHUBBI;

3)  yMeHmHe aJeKBaTHO OLICHMBATH MPABHIBHOCTh WU OMIMOOYHOCTh BBITIOJIHEHHS Y4eOHON
3aauu, €€ O0BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

4)  0CO3HAHHOE BJIAJICHUE JIOTHYECCKUMHU JICHCTBUSIMH OTPECTICHHUS MOHATHIA, 0000IIeHH S,
YCTAaHOBJIEHHsI aHAJIOTHM, KiIaccu(UKAlMd Ha OCHOBE CAaMOCTOSITENILHOTO BbIOOpAa OCHOBAHMHA H
KpUTEPUEB, YCTAHOBIICHNS POJIOBUIOBBIX CBA3EH;

5) yMeHHe yCTaHaBIMBATh IPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYCCKHE
pacCyXIeHuUs, yMO3aKJIIOUEHUs (MHIYKTUBHOE, JEAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI;

6) yMmeHuHe cO37aBaTh, IPUMEHSAThH U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIENTU U CXEMBI JUJIS pelIeHHs yueOHBIX U MM03HAaBATEIbHBIX 33/1a4;

7)  yMeHHE OpraHM30BbIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JICATCIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU: OINPENENATh LU, PAcIpeaesaTh GYHKIUU U POJIM YYACTHUKOB, OOIINe
crocoObl paboTHI; yMeHUE paboTaTh B IPYIE: HAXOAUTh 00IIee pelleHrne U pa3peiaTh KOHPIUKTHI
HAa OCHOBE COIJIACOBAaHMS MO3UIMI M ydé€Ta HHTEPECOB; CIyllaTh MapTHEpa; GOPMYyIHUPOBATH,
apryMEeHTUpPOBAaTh M OTCTaUBAThb CBOE MHEHMUE;

8)  <¢dopmupoBaHHe M pa3BUTHE Y4EOHOW W OOIICMOIH30BATEIHCKONH KOMIIETCHTHOCTH B
obnactu HCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTH);

9) nmepBOHAuYajJbHBIE TPEACTABICHHA 00 HIACAX M O METOAaX MAaTEMaTHKH Kak 00
YHUBEPCAIBHOM S3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJIETTUPOBAHUS SIBJICHUN U TIPOIIECCOB;

10) yMeHue BHAETh MaTEMAaTHUYECKYIO 33/1a9y B KOHTEKCTE MPOOIEMHON CUTYallUU B PYTUX
JUCLUILIMHAX, B OKPY)KAIOIEH KU3HU;

11) yMeHHe HAXOOUTh B pPa3UYHBIX MCTOYHHKAX HH(POPMALMIO, HEOOXOAUMYIO st
pelIeHns MaTeMaTHYeCKUX MpoOsieM, U MPeICTaBisATh €€ B MOHATHOM (opMe; NPUHUMAThH pElIeHHE B
YCIIOBUSIX HETIOJIIHOM U N30bITOYHON, TOYHOW U BEPOATHOCTHON MH(OpMAINH;

12) yMeHue NOHMMaTh M MCIOJIb30BaTh MAaTEMATUUECKUE CPECTBA HATJISTHOCTH (PUCYHKH,
YepTEKU, CXEMbI U Ap.) Ui WUTIOCTPALMY, UHTEPIIPETALH, apryMEeHTaIIH;

13) yMeHHe BBABUTATh THUIOTE3bl MPH PEHICHHH YYeOHBIX 3ama4 W [OHUMATh
HE0OXOJIMMOCTh UX MPOBEPKH;

14) yMeHME TPUMEHITh WHIYKTUBHBIC M JCAYKTHBHBIC CHOCOOBI PACcCYXKICHHA, BHICTH
pa3IuyYHbIE CTPATErMM PEIIEHUS 3a/ay; IOHUMaHUE CYIIHOCTH aJITOPUTMUYECKUX IPEANUCAHUN U
yYMEHHUE JEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM;



15) yMeHHe CaMOCTOSTENbHO CTaBHThH IICJH, BBHIOMPATh M CO37aBaTh AJITOPUTMBI IS
perieHust y4eOHBIX MaTeMaTHYECKUX MpoOieMm;

16) yMeHME IUIAaHUPOBATh U OCYLIECTBIATH JICATCIBHOCTh, HANPABICHHYIO Ha pEIlICHHE
3a/lad UCCIENOBATENBLCKOTO XapaKTepa;

npeomemmubole:

1)  oBmajgeHue 0a30BBIM TOHITUHHBIM amMapaToM IO OCHOBHBIM pasjesiaM COJCpIKaHHS;
NpeJCTaBIeHHEe 00 OCHOBHBIX HW3YYaeMBbIX TOHATHAX (YHCIO, TeoMeTpuueckas (Qurypa) Kak
BaKHEHMIINX MaTeMaTUUYECKUX MOJENSX, TO3BOJISIONIMX ONUCHIBATh U U3y4aTh pEalIbHBIE NIPOLIECCHI U
SIBIICHUS;

2) yMmeHume paboTaTh C T'COMETPUYECKMM TEKCTOM (aHaJIM3HpOBaTh, H3BIIEKATH
Heo0X0IMMyI0 MH(pOpPMalIKIO), TOYHO U IPAMOTHO BbIpa)kaTb CBOM MBICIU B YCTHOW M NMUCHMEHHOU
peud C NPUMEHEHHEM MAaTEeMaTH4YE€CKOW TEPMHHOJIOIMM M CHUMBOJIMKH, HCIOJIb30BaTh PAa3IMUYHBIC
A3BIKM MaTEMaTHKH, IPOBOJAUTH KJIacCU(PUKALMK, JIOTHYECKHE OOOCHOBAaHUS, [0Ka3aTeIbCTBa
MaTEeMaTHYECKHUX YTBEP)KICHUM;

3)  oBnajaeHKE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIYHUCIICHH;

4)  OBIAJICHUEC TCOMETPUYCCKUM SI3BIKOM, YMEHHE HCIOJIb30BaTh €ro Ui OIUCAHUS
IIPEIMETOB OKPY)KAIOIIEr0 MHUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTaBICHUN U M300Pa3UTENBHBIX
yMeHUi, npruoOpeTeHne HaBbIKOB I€OMETPUUECKUX ITOCTPOCHUI;

5)  ycBOEHHE CHCTEMATHYECKHX 3HAHUHU O MJIOCKHX (UIypax U MX CBOWCTBAxX, a TaKXKe Ha
HarJiiTHOM ypOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TellaXx, YyMEHHE MPUMEHATH
CUCTEMAaTUUYECKHE 3HAHUS O HUX JUISl pELIEHUs] TEOMETPUUECKUX U MPAKTUUYECKUX 3a/1ay;

6) yMeHHE W3MEpATHh JUIMHBI OTPE3KOB, BEJMYMHBI YIITIOB, WCIOJNB30BaTh (HOPMYIBI JUIS
HaXOXKJICHUS EPUMETPOB, IUIONaAeH 1 00BEMOB TeOMETPUUYECKUX DUTYP;

7)  yMeHHE NPUMEHSATh M3YYCHHbBIC TOHITHSA, PE3yJbTaThl, METOIBI I PELICHUS 3a/1ad
MIPAKTHYECKOIr0 XapakTepa U 3aJa4 U3 CMEXHBIX JTUCHUIUIMH C UCIOJIb30BaHUEM MPU HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPHAIIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.

Ilnanupyemble pe3y/ibTaThl H3Y4YeHHS Kypca reomeTpuu B 7-9 Kiaccax.

Harnsauas reomerpus
BbINyCKHHMK Hay4uTCs:

1) pacmo3HaBaTh Ha YePTEXKaxX, PUCYHKAX, MOJACISIX U B OKPYXKAIOIIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTYDBI;

2)  pacno3HaBaTh pa3BEPTKH Kyba, MPSIMOYrOJBHOIO Iapajuieienuesaa, PaBUIbHOI
MIMPAMHUJIBI, HWIMHIPA U KOHYCA;

3)  ompenensaTh MO JMHEWHBIM pa3MepaM pa3BEPTKH (DUTYPHI JIMHEHHBIC pa3Mephl camoil
¢burypsl u H2060poT;

4)  BBIYUCIATH 00BEM MPSIMOYTOJILHOTO MapajlieIICIHUIIe/a.

Buinyckuux nonyuum 603modcHocmy:

5)  swiuucisame 00vbEMBI NPOCMPAHCMBEHHBIX 2COMEMPUUECKUX PUSYP, COCMABTICHHBIX
U3 NPAMOY20JbHLIX NAPaANlelenunedos;

6) yemybums u pazeums npeocmasieHus O NPOCMPAHCMBEEHHBIX 2eOMEeMPUUECKUX
Quzypax;

NpUMeHAMb NOHAMUEe PA38EPMKU 0I5l BbINOIHEHUS NPAKMUYECKUX PACUEMOS.

I'eomerpuueckue Gpurypbi
BrbIITyCKHHUK HAyINATCS .




1)  mOJIB30BATHCS S3BIKOM T'COMETPHH ISl OTMIMCAHUS MIPEAMETOB OKPYKAIOLIET0 MUPa U UX
B3aMMHOTO PACIIOJIOKEHHUS;

2)  pacrmo3HaBaTh M U300paXkaTh HA YEPTEIKAX M PUCYHKAX FEOMETPHUUCCKHE (PUTYPhI U HX
KOH(UTypaIuu;

3)  HAXOOUTh 3HAYCHHS JJTUH JMHEHHBIX 3JEMEHTOB (QUIYp U MX OTHOIICHHUS, TPATYCHYIO
Mepy yriaoB oT 0 mo 180°, mpumeHsiss onpeneneHus, CBOMCTBA U MPU3HAKA (PUTYP W UX AJIEMEHTOB,
oTHOIIIEeHUs (pUryp (paBEHCTBO, OI00¥E, CHMMETPUH, TIOBOPOT, MAPAJLICITBHBIN MIEPEHOC);

4)  omepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMU I'€OMETPHUUECKHUX (PUTYp;

5) omepupoBaTh ¢ HayvaJIbHBIMU MOHATHSIMH ~ TPUTOHOMETPUU U BBINIOJIHSTH
JJIEMEHTApHBIE OIEpanuu Haj (pYHKIHSIMH yIIIOB;

6) pemiath 3aJaud Ha JOKa3aTeNLCTBO, OMHPAsCh HA H3y4YCHHBbIC CBOicTBA (uryp u
OTHOILICHUN MEXAY HUMHU U IPUMEHSA N3yYeHHbIE METO/IbI JOKA3aTEIbCTB;

7)  pemiaTh HECJIOKHBIC 3aJayd Ha IOCTPOCHHE, NPUMEHSS OCHOBHBIC alTOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJISl U JIMHEHKHY;

8) pemare IUIAHUMETPUYSCKUE 3a/a4d HA HAXOXICHHE TCOMETPHUYCCKHX BEJIUYHH TI0
o0pa3iaM WM aNropuTMaMm, peraTb IpoCcTEeHIINe TNIAHUMETPHYECKUE 3a]Ja4l B TIPOCTPAHCTBE.

9)  wu3BiIeKaTh HHPOPMAIMIO O TEOMETPHUYECCKUX (DUTYpax, MPEICTABICHHYIO Ha YepPTEXkKax B
SIBHOM BHJIE;

10) mnpuMeHSATh IS pEIICHHS 3a7ad TeoMeTpuyeckue (GakThl, €CIIH YCIOBHUSA WX
NIPUMEHEHHS 33J]aHbl B IBHOH (popme;

BuinyckHuK noayuum 603mMo4CHOCMYb

11) osrademv memooamu pewieHusi 3a40a4 HA GbIYUCTEHUS U OOKA3AMENTbCMBA: MEMOOOM
om NPOMuUBHO20, MemoooM NOO0OUS, MeMOOOM nepedopa 8apUAHMO8 U MemoOOM 2e0MempPUecKux
Mecm mouex,

12) npuobpecmu onvim npumeneHus: aneebpAUYecKo20 U mpueOHOMEMpUIecKo20 annapama
U uoell 08UINHCEHUsL NPU PEULEHUU 2eOMEeMPULECKUX 3a0ay;

13) osrademv mpaouyuoHHoU cxeMoll peuteHus 3a0ay Ha NOCMPOEHUE C NOMOWBIO YUPKYJISL
U IUHEUKU: AHAIU3, NOCMPOeHUe, OOKA3AMETbCMBO U UCCIe008AHUE,

14)  nayuumvcs pewiamv 3a0auu HA NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MeCmda
Moyex u Memooom noooous;

15) npuobpecmu onvim uccie0o8aHus CEOUCME NAAHUMEMPUUECKUX GUyp C HOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

16) npuobpecmu onwvim  evinoaHeHus npoekmos no memam: «leomempuueckue
npeobpaszosanus na niockocmuy, «Ilocmpoenue ompeskos no popmyney,;

17) Hay4YWTBCS WCIOJIB30BaTh CBOWCTBA T'COMETPUUECKHUX (UTYp ISl PEHICHHS THITOBBIX
3aj1a4, BOSHUKAOIIUX B CUTYAIUsIX TOBCETHEBHOM JKU3HU, 3a]1a4 MPAKTUYECKOTO COICPIKAHUSI.

OTHowmeHus
BrinyckHUK HayuuTCs:
1) omepupoBath Ha 0a30BOM YypOBHE TOHSTHUSMH: PAaBEHCTBO (GUrYp, paBHBIC (QUTYpBHI,

PaBEHCTBO TPEYrOJBHUKOB, IApPaUICIBHOCTh MPAMBIX, NEPHECHIUKYISIPHOCTD IPSIMBIX,
YTIIbI MEXKY TIPSIMBIMU, IIEPIIEHIUKYIIAP, HAKIOHHAS, IPOCKLIUS.
Buinyckuux nonyuum 603mMoiucHoCHb !

2) UCTOJIb30BaTh OTHOUICHUSI JIUISl PEIICHUS MPOCTEHINNX 3aj1a4, BO3HUKAIONIMX B PeabHON
JKH3HU.

I'eomeTpryeckue NoCTpoeHus

BbINyCKHUK HAYYUTCS:




1) u3o0paxath TUIOBBIC TUIOCKKHE QUTYPHI B PUIYPBI B IPOCTPAHCTBE OT PYKU U C TIOMOIIBIO
UHCTPYMEHTOB.
Buinycknux nonyuum 603mM04cHOCHb

2) BBINIOJIHATDH HpOCTGﬁH.IHG MMOCTPOCHUS HA MCCTHOCTH, HCO6XO,Z[I/IMBIC B peanLHoﬁ JKHU3HU.

I'eomeTprueckue npeodpazoBaHus
BrLIITyCKHHUK HAy4IHATCS .

1) ctpouth GUTrypy, CHMMETPHUHYIO JaHHOH (PUType OTHOCHTEIBHO OCH U TOUKH.
Buinycknux nonyyum 603mMoxicHOCHb .

2) pacrio3HaBaTh JBIKCHHE OOBEKTOB B OKPYKAIOIIEM MHpPE; CHMMETPUYHBIE (DHUTYpHI B
OKpY’KaloIIeM MUpe.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH
BhInycKHUK HAyYUTCS:

1) ucnonp30BaTh CBOMCTBA M3MEPCHHUS JJIMH, IUIOMIAZCH W YIJIOB MPU pEIICHHH 337ad Ha
HaXO0XJI€HHUE JJIMHBI OTpe3Ka, JIMHBI OKPYXHOCTH, IJIUHBI AYTH OKPYXHOCTHU, TPajyCHOM
MeEpBHI yIia;

2) BBIYHCIIATD JUIMHBI JTMHEHHBIX 3JI€MEHTOB (DUTYp U MX YIJIbL, HCIOJIB3YS (YOPMYIIBI JUTMHBI
OKPY>KHOCTH U JAJIUHBI IyTH OKPYXHOCTH, (hOpMYJIbl IIIoanen Guryp;

3) BBIYHCIIATH IUIOIIAIU TPEYTOJIBHUKOB, IPSMOYTOJBHUKOB, MapajlieIorpaMMOB, TPaICIHi,
KpPYTOB U CEKTOPOB;

4) BBIYUCIIATH JUIMHY OKPY)KHOCTH, JITHHY AYTU OKPY)KHOCTH;

5) pemarp 3a7auM Ha JOKA3aTEIbCTBO C HWCIIOJIB30BaHUEM (HOPMYIN UIMHBI OKPY)KHOCTH H
JUIMHBI IYTU OKPY’KHOCTH, (hopMy1 mutomaaeu ¢puryp;

6) pemiath MpaKTUYECKUE 3a]aud, CBSI3aHHBIE C HAXOXKICHHUEM T'€OMETPUYCCKUX BEIHYHH
(ucnonb3ys Npu HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA);

7) BBHIOTHATH M3MEPEHUE UIMH, PACCTOSIHUM, BEIMYUH YIIJIOB, C MOMOILIbIO WHCTPYMEHTOB
JUTsl U3MEPEHNH AJIUH U YTJIOB;

8) mpumeHsTh GopMyIIBI IEPUMETPA, TUIOLIAAHN H 00beMa, IUIONA 1 HOBEPXHOCTH OTACIbHBIX
MHOTOTPaHHUKOB MPU BBIYUCICHUSAX, KOTJ]a BCE JaHHBIE HUMEIOTCS B YCIIOBUHY;

9) mpumensats Teopemy Iludaropa, 0a30BbIE TPUTOHOMETPHYECCKHE COOTHOIICHUS JUIS
BBIYMCIICHHS JJIMH, PACCTOSIHUMN, IUIOMIAAEH B IPOCTEUILINX CIydasiX.

Buinycknux noayuum 603mM04CHOCHb .

10)sviuuciames naowaou @ueyp, COCMAaBNeHHbIX U3 08YX UNU Oonee NPAMOY20TbHUKOS,
napannenocpamMmos, mpey2oibHUKos, Kpyed U CeKkmopad,

11)sbiuucasams  naowaou MHO20Y20TbHUKOG, UCNONb3YA OMHOWEHUS PABHOBEIUKOCU U
PABHOCOCMABIEHHOCMUL

12)npuobpecmu onvim npumeHneHus aneeopPauULecKo2o u mpuUeoHOMEmpuUiecKko20 annapama u
uoetl 08UNCEHUsL NPU PeUeHUU 3A0ay HA 8bIYUCIeHUe NI0WA0ell MHO20Y20IbHUKOG.

13)gviuucasims  paccmosiHusi Ha4 MeCMHOCMU 6 CMAHOAPMHBIX CUMYAyusx, Niowaou 8
NPOCMEtWUX CLYHAsX, NPUMEHAMb YOPMYIbL 8 NPOCIEIUUUX CUMYAYUSX 8 NOBCEOHEBHOU ICUSHU.

Koopaunarsi
BreInycKHUK Hay4YuTCS:

1) BbBIUUCJIATE JIMHY OTPE3Ka IO KOOpAMHATAM €ro KOHIOB; BBIYHUCIATH KOOPAHWHATHI
CCPpCANHEBI OTPC3KaA,



2)  WCIOJB30BATh KOOPAWHATHBIA METO ISl H3YUEHHUS CBOMCTB MPSIMBIX U OKPYKHOCTEHH;

3)  ompenenaTh MPHOIMKEHHO KOOPAUHATH TOUKHU 10 €€ M300paKCHUIO Ha KOOPIUHATHON
TJIOCKOCTH

Boinycknuk nosiyuum 603mMo0MCHOCHY:

4)  osrademv  KOOPOUHAMHLIM — MEMOOOM  peuwleHus 3a0a4y HA — 6bIYUCICHUEe U
00KA3amMenbCmeo;

5)  mpuobpecmu onvim UCNONB308AHUSI KOMNBLIOMEPHBIX NPOSPAMM OISl AHAAU3A
YACHBIX CTYYAE8 83AUMHO20 PACNOJIONCEHUSL OKPYIHCHOCEU U NPAMBIX,

6) npuobpecmu onvim evinoaHenusi npoexkmos Ha memy «lIlpumenenue KOOPOUHAMHO2O
Memooa npu peueHuu 3a0ay Ha 8bIYUCTEHUe U OOKA3AMETbCIBOY.

BexkTopsl
BbINyCKHUK Hay4YuTCS:
1)  omepupoBaTh C BEKTOpPAMH: HAXOJUTh CyMMY H Pa3HOCTb JIByX BEKTOPOB, 3aJaHHBIX

r€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN NMPOU3BEAECHUIO 3aJaHHOTO BEKTOPA HA YHUCIIO;

2)  HaxXOJWTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMH: JUIMHY BEKTOpa, KOOPAWHATHI
CYMMBI U Pa3HOCTH JIBYX U 00Jie€ BEKTOPOB, KOOPIMHATHI IPOU3BEACHUS BEKTOpA HA YUCIIO, IPUMEHSSA
IIpU HEOOXOAUMOCTH COYETATEIbHbIH, IEPEMECTUTENbHBIN U pacipe/euTeIbHbIN 3aKOHBI;

3)  BBIUHCIATH CKAISIPHOE MPOHM3BEICHUE BEKTOPOB, HAXOIHMTh YrOJI MEXIY BEKTOPaMH,
YCTAaHABJIMBATh NEPIECHIUKYIIPHOCTD IPSIMBIX.

Buinycknuk nonyuum 603MoHuCHOCHIb !

4)  ogrademv  BEKMOPHbIM ~ MemMOOOM ONil  peulenus 3a0a4 Ha  GbIYUCIeHUe U
00KA3amenbemeo;

5)  npuobpecmu onvim evinonnenus npoekmog Ha memy «llpumenenue 8ekmopHoO20
Memooa npu peuwleHuu 3a0a4 Ha 8blYUcCieHue U 00KA3amenbCmeo.
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Conep:xanmne Kypca reoMeTpuu B 7-9 kiaaccax

B Kkypce ycinoBHO MOXHO BBIACIHTH CICAYIOILIME COAEpKaTenbHble NUHUM: «Harmsannas
reomeTpus», «I'eomerpudeckue purypel», «lsmepenne reomerpudeckux Beauuun», «KoopauHaTe,
«BexTope», «JIoruka u MHOXKeCTBa», «I'€OMETpHs B HCTOPUYECKOM Pa3BUTHH.

Marepuan, otHocsmmiicas K JuHuUM «HarmsaHas reomeTpus» (3JI€MEHTBHI HATJISIAHON
CTEPEOMETPHUH), CIIOCOOCTBYET Pa3BUTHIO NMPOCTPAHCTBEHHBIX MPEICTABICHUN ydyallUXcs B paMKax
U3y4YECHUS IIJIaHUMETPUHU.

Conepxxanne pasnenoB «l'eomerpuueckue ¢Gurype» U «M3mepeHne reomMeTpuuecKux
BEJIMYMH» HalEJICHO HA MOJyYeHUE KOHKPETHBIX 3HAHUI O reOMEeTpHUUecKOl (pUrype Kak BakHeien
MaTeMaTUYECKONH MOJEIH /ISl OMMCAaHUs OKpYyXarouiero mupa. CucreMaTu4eckoe U3y4eHHe CBOWCTB
IeOMETPUYECKUX (UTYp TO3BOJIUT PA3BUTh JIOTHYECKOE MBIILICHHE U IOKa3aTh MPUMEHEHHE ITHUX
CBOMCTB IIpM PEUICHUM 3aJad BBIUMCIMTEIBHOIO W KOHCTPYKTMBHOIO XapakTepa, a Takke Ipu
PEIICHNN IPAKTUYECKUX 3a]ad.

Marepuan, OTHOCAIIMKCA K coaepKaTenbHbIM JUHUAM «KoopaunaTey u «BekTopb», B
3HAYUTEIBHOM CTETIEHN HECET B ce0e MEXITpeIMETHbIE 3HAHUS, KOTOPbIe HAXOIAT MPUMEHEHHE KaK B
Pa3JIMYHBIX MAaTEMAaTUUECKUX JUCLUIIINHAX, TAK U B CMEXHBIX IIPEIMETAX.

Oco0eHHOCThIO TUHUM «JIorMKa M MHOXeCTBa» SBISETCS TO, YTO INPEJCTABIECHHBIN 37€Ch
MaTepHall IPEUMYILECTBEHHO U3y4aeTCsl IPU PAaCCMOTPEHUH Pa3IMYHbIX BOIIPOCOB Kypca. CooTBETCT-
BYIOIIMM MaTepuai HaleJIeH Ha MaTeMAaTUYEeCKOE pa3BUTHE ydaluxcs, (OpMUPOBAHUE Y HUX YMEHUS
TOYHO, CXKAaTO U SCHO U3JIaraTh MBICJIM B YCTHOU U IUCbMEHHOU peyH.

Jluaus «l'eoMeTpuss B MCTOPUYECKOM PpA3BUTUM» MpeJHa3HaueHa s (HOpMHPOBAHUSA
IPEJCTABICHUA O TIeOMETPUM KaK 4YacTH YeJIOBEYECKOM KyJIbTyphl, [UId OOIIEro pa3BUTHUS
IIKOJIbHUKOB, JIJIS1 CO3/1aHUS KYJIBTYPHO-UCTOPUYECKON Cpeibl 00yUeHusI.

BekTopsbl M KOOPAMHATHI HA MJIOCKOCTH

BexTopbi

[lonatue BekTOpa, NEHUCTBUS HAJ BEKTOpPaMH, HCIOJIb30BaHUE BEKTOPOB B (u3uke,
PA3N0ACeHUEe 8EKMOPA HA COCMABTIAIOWUe, CKANAPHOE NPOoU3eedeHuUe.

Koopaunatsl

OCHOBHBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, PACCMOosAHUe Medxcdy moukamu. Koopounamol
cepeouHvl ompesKa. Ypasrnenus guzyp.

IIpumenenue 6exkmopog u KoopouHam 0Jisi peuleHus: RPOCMeNUUX 2eOMeMpPUUecKUX 3a0ad.

Hcropus marematuku. I'eomerpuuyeckue Gurypsl

@urypsl B reoMeTpHH U B OKPY Kal0IIeM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHHE NPEACTABICHUH O METANpPEeIMETHOM IOHITHU
«purypay.

Touka, nUHUA, OTPE30K, MpsAMasd, JIyd, JIOMaHas, IJIOCKOCTb, Yroji, OMCCeKTpuca yria u ee
CBOMCTBA, BU/IBI YTJIIOB, MHOTOYT'OJIbHUKHU, KPYT.

OceBast cummeTpusi reomeTpuueckux ¢uryp. LleHTpanbHas CHMMETpUS TE€OMETPHYECKUX
dburyp.

MHOroyrojibHuKH

MHOroyroipbHuUK, €ro 92JIEMEHTbl M €ro CBOWCTBAa. Pacrmo3HaBaHUE  HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Bolnykivle u Hegblnykivle MHo20y2oaoHuky. IlpaBuibHbIe MHOTOYTOJIbHUKH.

TpeyronbHuku. Bpicota, Menmana, OuccekTpuca, CpeaHssl JHMHUS  TPEYrOJbHUKA.
PaBHOOEeIpEHHBI TPEyroJbHUK, €ro CBOWHCTBA W MNpHU3HAKU. PaBHOCTOPOHHUH TPEYroJIbHUK.
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[IpssMOYTONIBHBINA, OCTPOYTOJIBHBIN, TYIOYTOJIbHBIA TPEYTOJIbHUKH. BHENIHWE yIilbl TPEYroJIbHHKA.
HepaBeHcTBO TpeyroybHUKA.

YetsipexyronpHuku. [lapamienorpamm, pomO, MpsSIMOYrOJBHUK, KBaJapar, Tparenus,
paBHOOenpeHHas Tparenus. CBOICTBa W MPU3HAKU Mapaijienorpamma, pomoOa, MPsIMOYTOJIbHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpy’KHOCTb, KpYyI, HX DJJIEMEHTbl U CBOICTBAa; LEHTPAJbHbIE M BIHCAHHBIE YIJIBI.
KacarenpHast u cexkywas K OKpYKHOCTH, ux ceoticméd. BnycaHHbIE U ONMCAHHBIE OKPYKHOCTH IJIs
TPEYTOJIbHUKOB, Yemulpexy20ibHUKO8, NPABUIbHBIX MHO20Y20IbHUKOE.

I'eomeTpuueckne purypsl B npocTpancTBe (00beMHbIE TeJia)

Mmnococpannuk u ezo snemenmol. Hazeanus MHO202pAHHUKOS C pPA3HLIM NOJONCEHUEM U
Konuyecmeom epawel. IlepBUYHbIe TpeACTaBICHUs O MUpaMuje, Nnapajuienenunene, npusme, chepe,
nape, QWIMHAPE, KOHYCE, UX 3JIEMEHTaX U NPOCTEUIINX CBONCTBAX.

OTHOmEHust

PagsencrBo puryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKK paBeHCTBA TPEYrOJbHUKOB.

MapanneJbHOCTH NPAMBIX

[lpu3Haku W CcBOMCTBa NapaieNbHBIX MNPSAMBIX. Akcuoma napanrervhocmu Eexuuoa.
Teopema Paneca.

IlepnenauKyasipHble NpsIMble

[Ipsimoii  yron. Ilepnenaukymsip Kk mnpsamoid. Haknonnas, mnpoexkuus. CepeauHHbBIN
NEPNEHIUKYIAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHouKyIApHOCHU.

Ilooobue

Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. Ilooobnvie mpeyeonvruku. Ilpuznaxu
nooobus.

B3anmMHoe pacnoJioskeHue psIMON U OKPY>KHOCTH, 08YX OKPYHCHOCHEU.

HN3mepeHus n BIYMCICHUS

Benuunbl

[lonsitue Benmuuubl. [nuna. M3mepenue nnuHbl. EnuHunbel u3mepeHus anuHbel. BennunHa
yria. 'pagycHas mepa yria.

[MonsiTvie 0 TIOMIAAM TUTOCKON (QUTYpHI U ee cBoicTBaxX. M3Mepenue riomaaeid. EauHuIb!
M3MEpEHUs TUIOIIAIH.

[IpencraBnenne 06 oOvemMe u ero cmoiicTBax. M3mepenue oObema. EnuHuiiel usmepenus
00BEMOB.

HN3mepenus u BoIYMCICHUS

WHCcTpyMEHTBI A7I1 U3MEpPEHMM W TOCTPOEHHWH; M3MEPEHHUE M BBIYMCIEHHUE YIJIOB, JJIUH
(paccrostHmif), momaneil. TpuroHomerpudyeckue (QYHKIUKA OCTPOrO yriaa B MPSMOYTOJIHHOM
TpeyrojabHuKe Tpuconomempuueckue @yukyuu mynozo yaia. Belaucienue 31eMeHTOB TPEeYTrOJIbHUKOB
C HCIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOHmEHUH. @Dopmyibl IUOmaAu TPEyroiabHUKA,
napajuiesiorpaMmMa M €ro 4YacTHBIX BHJOB, (OpPMYJbl JJIMHBI OKPYKHOCTH W IUIOIIAJM Kpyra.
Cpasuenue u BerancieHue miomanaeii. Teopema [udaropa. Teopema cunycos. Teopema xocunycos.

Paccrossnus

Paccrosinne mexay Toukamu. PaccrosiHMe OT TOYKH 10 TpsAMOil. Paccmosinue medcoy
dueypamu.

I'eomeTpnueckue nocTpoeHus

I'eomeTprueckre MOCTPOSHUS TSl WIUTIOCTPAIIMH CBOMCTB T€OMETPHUYECKUX (DUTYP.
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WHcTpyMEeHTH! A1 IOCTPOEHUMN: LUPKYJb, JUHEHKA, YIOJIbHUK. [Ipocmetiuiue nocmpoenus
YUPKYIeM U JTUHEUKOU: NOCMpoeHue OUCCEKMPUCsl yead, NepneHOUuKyIsapa K npsamoll, yeid, pasHo2o
OaHHOM).

Ilocmpoenue mpey2onbHUKO8 NO Mpem CHMOPOHAM, 08YM CHOPOHAM U Y2y Medcoy HUMU,
CMOpOHe U 08YM NPUNEHCAUUM K Hell YeTaM.

Jlenenue ompesxa 6 0aHHOM OMHOUIEHUU.

I'eomeTpnueckue npeodpazoBaHusi

IIpeodpa3oBanus

[ousitne npeodpazoBanus. [IpeacraBieHne o MeTarpeIMETHOM MOHIATHHN «IIPe0Opa3oBaHUE).
Ilooobue.

JABukenust

OceBast M ILEHTpaJbHAs CUMMETPHS, HOBOpOmM U napaiieivHvli neperoc. Kombunayuu
08UICEHUI HA NIOCKOCTU U UX C8OUCMBA.

TemaTu4yeckoe MIIAHUPOBAHME

OCOOCHHOCTBIO TEMaTHYECKOTO IUIAHUPOBAHUS SIBISIETCS TO, YTO B HEM COIAEPIKHUTCA
OIMMMCAHUC BO3MOXHLBIX BHUAOB ACATCIBHOCTH YYaIIUXCSA B IPOLCCCC YCBOCHHA COOTBCTCTBYIOLICTO
COACPIKaHUs, HAIIPABJICHHLBIX Ha JOCTHMIKCHHC IMOCTABJICHHBLIX ueneﬁ 06yquI/151. 3T10 OPUCHTHUPYCET
YUHUTENISI Ha YCHUJIEHHWE NEATeILHOCTHOTO TOJX0/a B OOYUYEHHMH, Ha OPTaHHM3alldi0 pa3zHOOOpa3HON
yqe6H0171 JACATCIIBHOCTH, OTBe‘IaIOIIIGfI COBPEMCHHBIM ICHXOJIOTO-TICAArOrM4€CKUM BO33pPCHUAM, HaA
HCIIOJIb30BAHHUC COBPCMCHHBIX TCXHOJIOT HuH.

B ocHoBHOE IIporpaMMHOC  COACPIKAaHUC  BKIOYAKOTCA  JOINOJHUTCIIBHBIC  BOIIPOCHI,
CHOCO6CTBYIOH_II/IG Pa3sBUTUIO MATEMATHYECKOI'0 Kpyrosopa, OCBOCHHIO Ooiee IMPOJABUHYTOI'O
MaTeMaTHYeCKOro  amnmapara, MaTeMaTHMYecKUx CcrocoOHocTeil. Pacmmupenue — conmepikaHus
r€OMETPUUECKOro 00pa3oBaHUsA B 3TOM ciiyyae Ja&T BO3MOXKHOCTb CYIIECTBEHHO OOOTaTUTh KpPYT
peuracMbIX 3a1a4.

7 Kkiacc
Homep | Conepaxanue matepuaJja Koa- | XapakTrepucTHka 0CHOBHBIX BUIOB /IeSITeJIbHOCTH YUeHHKA
napa- BO (Ha ypoBHe y4eOHBIX JeiicTBHIT)
rpada 4acoB
I'naga |. HauanbHble reoMeTpuyecKue 10 OOBSICHATB, YTO TAKOE OTPE30K, JTyd, YTOJl, KaKue (PUTyphI
cBe/leHus Ha3bIBAIOTCSl PAaBHBIMHU, KaK CPAaBHUBAIOTCS M U3MEPSIFOTCS
1,2 [Ipsamas n otpesok. JIyd u yrou. 2 OTPE3KH U YIUIbl, 4TO TAKOE IPAJlyC 1 TPajlyCHast Mepa yria,
KaKOH yroJ1 Ha3bIBAaeTCsl IPSIMBIM, TYIIBIM, OCTPBIM, pas3-
3 CpaBHeHHE OTPE3KOB U YIJIOB 1 BEPHYTHIM, YTO TaKOE CepeinHa OTpe3Ka M OUCCeKTpuca yria,
KaKHe YIIIbl Ha3bIBAIOTCSl CMEKHBIMU M KaKHe BEPTHKAIBHBIMU;
4,5 gix:pzmde OTPE3KOB. 3 (opMyaHpOoBaTH U 000CHOBBIBATH YTBEPIKJICHHUS O CBOMCTBAX
PCHHUC YO8 CMEXHBIX M BEPTUKAJIBHBIX YIJIOB; OOBSCHATH, KaKHe IIPsSMbIE
CMeNRHBIE H BEPTUKATHELE YITIH 1 Ha3bIBAIOTCS MEPICHANKYSIPHBIMU; (JOPMYITUPOBATD U
6 TleprCH MKy TAPHBIE IPAMBIC 1 000CHOBBIBATh YTBEPKJEHHE O CBOHCTBE JBYX HPSIMBIX,

MePHEHANKYISIPHBIX K TPEThEH; M300paskaTh U pacro3HaBaTh
Permenme 3amaq 1 yKazaHHbIe IPOCTeiINe GUTYpBl Ha YepTexkax; peliaTh 3aa4H,
CBSI3aHHBIE C TUMH IPOCTEHIINMU (QUTYypaMu

KonTpomsHas padota Ne 1 1

OOBsICHATD, KaKast (PUTypa Ha3bIBACTCS TPEYTOJIEHUKOM, YTO
TaKO€ BEPILUHBI, CTOPOHBI, YIIIbl U TIEPUMETP TPEYTOJILHUKA,

1 Tpeyronbauk 2 KaKOH TPEYTObHUK Ha3bIBACTCS PABHOOCIPEHHBIM U KaKO
PaBHOCTOPOHHHM, KaKue TPEYTOJIbHUKU HA3bIBAKOTCS PABHBIMU;

I'nasa Il. Tpeyroabuuku 17

IIepBblit NpH3HAaK paBEHCTBA 1
evro o n300paxkaTh U paclo3HaBaTh HA YEPTEKaxX TPEYrOIbHUKU U UX
T JIbHUKOB
PeyT = 3NIEMEHTHI; (POPMYITUPOBATH U JOKAa3bIBaTh TEOPEMBI O
2 [epneHaUKyYISIp K MPSIMOit 1 )

MPU3HAKaX PABEHCTBA TPEYrOJIbHUKOB; OOBSCHSTH, YTO
Ha3bIBACTCS MEPIEHINKYISIPOM, TPOBEAEHHBIM U3 JaHHON

Menmnanpl, OUCCEKTPHCH H 1

TOYKH K JJAHHOH NpsiIMOii; pOpMYJIUpOBATh U JOKa3bIBaTh

BBICOTBI TPEYTOJIbHUKA
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CBoiicTBa paBHOOCAPEHHOTO 1 TeopeMy O TIEPIICHANKYIAPE K TMPAMOiL; 0OBICHATH, KaKHe
TPEyroJbHUKA OTPE3KH Ha3bIBAIOTCS MEANAHOM, OMCCEKTPUCOI U BEICOTOM
3 Bropoii u Tpetuii npusHaku pa- 4 TPeYrOIbHHKa,; (hopMyIHpOBaTh M JOKa3bIBATH TEOPEMBI O
BEHCTBA TPEYrOJIbHUKOB CBOWCTBAX PaBHOOEIPEHHOTO TPEYTOJIbHUKA; pellaTh 3a/1auy,
4 OKpY>XHOCTB 1 CBSI3aHHBIC C IPU3HAKAMU PABEHCTBA TPEYT'OJIbHUKOB U
CBOWCTBaMH PaBHOOEIPEHHOTO TPEYTOJIBHIKA; (hopMymHpoBaTh
3aja4n Ha MOCTPOCHHE 3 OTIpeJIeNICeHNne OKPY)KHOCTH; OOBSICHATD, YTO TAaKOE LIEHTP,
panuyc, XopAa ¥ JUaMeTp OKPYKHOCTH; PEIaTh MpoCTeHIIme
Pemenne sanad 2 33124y Ha NOCTpOeHHe (IOCTPOEHHE YIJIa, PABHOTO JaHHOMY,
KonTpossras pabora Ne 2 1 MOCTPOEHUE OUCCEKTPHUCHI yIJIa, TIOCTPOECHHUE
MIePIEHANKYISIPHBIX TIPSIMBIX, TOCTPOCHHE CEPEUHBI OTPE3Ka)
u 6oJee CIOXKHBIE 3a/1a9H, UCIIOJIB3YIOIINE YKa3aHHbIC
IIPOCTEHIINe; CONOCTABIISATh MOTYYCHHBIA PE3yNbTaT ¢
YCIOBHMEM 3aa4yl; aHAJIM3UPOBATh BO3MOJKHBIE CIIydau
Tnasa |11, TlapasienbHbie npsvbie 13 DopMynHupoBaTh OIpeeneHle NapaiiebHbIX MPSIMBIX;
OOBSICHSTD C TIOMOIIBIO PHCYHKA, KaKUe YTIIbl, 00pa30BaHHEIC
1 [Mapannenbpie npsambie 1 TIPH MIEPECCUYCHHUH IBYX MPSIMBIX CEKYIIECH, Ha3bIBAIOTCS
HaKpECTIEKAIINMH, KaKHE OJHOCTOPOHHUMH U KaKne
[IpusHaKy mapaiIeaTbHOCTH 3 )
COOTBETCTBEHHBIMH; (DOPMYJIHPOBATH U TOKa3bIBATh TEOPEMBI,
ABYX PAMBIX BBIPaXKAIOIUE IPU3HAKHU MTAPAJUIEIBLHOCTH ABYX IPSAMBIX;
2 AKCHOMA NIapaJUICTLHBIX PAMBIX 5 0OBSICHATD, YTO TAKOE aKCHOMBI TEOMETPHH M KaKHe aKCHOMBI
Pemenue 3agad 3 YK€ UCIOJIB30BAIMCh paHee; (POpMyIHpOBaTh aKCHOMY
MapauIeNbHBIX IPSAMBIX ¥ BEIBOJUTD CIIEACTBHSA U3 HEE;
KonTponeHast pabota Ne 3 1 (popmynuposats
U JI0Ka3bIBATh TEOPEMBI O CBOICTBAX MapaJlIeIbHBIX MPAMBIX,
oOpaTHbIE TeOpeMaM O MPHU3HAKaX MMapaJlIeIbHOCTH, CBSI3aHHBIX
C HaKpECT JIC)KAIUMU, COOTBETCTBECHHBIMU U OJTHOCTOPOHHUMUA
yIJIaMH, B CBSI3U C 3THM OOBSICHATD, YTO TAKOE YCIOBHE H
3aKJIFOYEHUE TEOPEMBI, KaKkasi TeOpeMa Ha3bIBaeTCsi 00paTHOM
IO OTHOIIEHHIO K TAHHOH Teopeme; 0OBICHATH, B YEM
3aKJII0YAeTCs] METOJI J0KA3aTeNIbCTBA OT IPOTUBHOTO:
(hopMyTHPOBATE U JOKA3BIBATh TEOPEMBI 00 yIilaX ¢ COOTBET-
CTBEHHO NapaJuIeIIbHBIMA ¥ NEPIIEHANKYIIPHBIMA CTOPOHAMU;
MIPUBOJAUTE MPUMEPHI UCIIOJIB30BaAHUA 3TOTO METO/JIa, p€UIaTh
3a71a4M Ha BBIYKCIICHHE, I0Ka3aTeIbCTBO M IOCTPOCHHUE, CBS-
3aHHBIC C TapaJJICJIbHBIMU NIPSIMBIMU
I'naBa IV. CooTHomIEeHNsI MeKTY CTOPO- 18 ®DopMynupoBaTh U JOKa3bIBaTh TEOPEMY O CyMME YIJIOB Tpe-
HAMU M YIJIAMH TPEYroJibHUKA YTOJIbHUKA U €€ CIIEAICTBHE O BHEIIHEM YTJIe TPEYT OJIbHUKA;
1 CymMa yriIoB TpeyronbHUKa 2 MIPOBOANTDH KIIACCH(DUKAIMIO TPEYTOJIHLHUKOB 0 yriaaMm; Gop-
MYJIIUPOBATH U JOKA3bIBATH TCOPEMY O COOTHOIICHUAX MEKIY
2 CoOoTHOIIEHHS MEX Ty CTOPOHA- 3 CTOpPOHAMM U YIJIaMH TPEYroJIbHUKa (TIpsiMoe 1 oOpaTHOE
MH H yrllaMHu TPEYTONbHHUKA YTBEP)KJICHUS) U CIEACTBUS U3 HEE, TEOpeMy O HEPaBEHCTBE
KontpounbHas paGora Ne 4 1 TpeyrojbHUKa; (OPMYIHPOBATh M JAOKa3bIBATH TEOPEMBI O
CBOWCTBAX NPSMOYTOJIEHBIX TPEYTOJIBHUKOB (TIPSIMOYTOJILHBII
3 IlpamvoyronLHEIe TpeyToMbLHAKA 4 TPEYTONBHUK ¢ yriioM 30°, Ipu3HaKH paBeHCTBA MPs-
TTOCTPOCHHE TPEYTObHAKA 110 ) MOYTOJIbHBIX TPEYrOJIbHUKOB); (?opMynnpOBaT}, orpeeeHus
4 DM SEeMEHTAM pacCTOSHUA OT TOUKH [0 TPSIMOM, PACCTOSHUSI MEXKAY Ma-
Pemennie samad 3 paJuIeNIbHBIMU IPSIMBIMHY; PEIIATh 331241 Ha BBIYHCIICHHUE,
JIOKa3aTeIbCTBO M TOCTPOCHHE, CBSI3aHHBIE C COOTHOIICHUSIMU
KonrponbHas paGora Ne 5 1 MEXIY CTOPOHAMH 1 YIJIaMH TPEYrOIbHUKA U PACCTOSTHHEM
MEXY MapauIeTbHBIMU MPSIMBIMH, TIPH HEOOX0AUMOCTH TIPO-
BOJUTH IO XOJYy PELICHUS JOMOIHUTEIbHBIE IIOCTPOCHUS, CO-
MOCTABJISITh TOJIy4EHHBII Pe3ylbTaT ¢ YCIIOBUEM 3a1a4H, B
3a7a4ax Ha MOCTPOCHHE HUCCIEA0BATh BOZMOXKHBIC CIydan
I[HoBTOpenue. Pemenue 3axau 12
8 knacc
Homep K X
napa- Contepxanie matepuaia 0J1-BO APAKTEPHCTHKA OCHOBHBIX BH/I0B A€SATeILHOCTH
4acoB YYeHHMKA (Ha ypOBHe y4eOHBbIX AelicTBHIA)
rpada
Faasa V. YeThIpexyrosHuKH 14 OOBSICHATD, YTO TAKOE JIOMaHasi, MHOTOYT'OJIBHUK, €T0 BEp-
IIMHBI, CMEKHBIE CTOPOHBI, IMArOHAIN, H300pakaTh U pac-
1 Muoroyrosnbrukn 2 M03HABaTh MHOTOYTOJIbHIKH Ha YepPTEeKax; OKa3bIBATh dJIe-
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[MapannemorpaMm u Tpamenus 6 MEHTHl MHOTOYTOJIFHUKA, €ro BHYTPEHHIOIO U BHEIIHIOKO
obnactu; GopMyIHpPOBaTh ONpEIEICHHE BBITYKIOT0 MHOTO-
IpsimoyrosbHEK, pOMO, KBazpaT 4 YTOJIBHUKA; H300pakaTh M Paclio3HABATh BHITYKIIBIC U HEBHI-
Permenme sanat 1 ITyKJIble MHOTOYTOJIbHUKY; GOPMYIIUPOBATh U JOKa3bIBaTh
YTBEP)KJICHHUS O CYMME YIJIOB BBIITYKJIOTO MHOTOYT'OJIHHUKA U
KontposbHas pabota Ne 1 1 CYMME €ro BHEIIHHX YTII0B; 0OBSCHSTDH, KAKUE CTOPOHHI (BEp-
IIMHBI) YeTHIPEXYTOJIbHUKA HAa3bIBAIOTCS
MIPOTHBOIIOJIOXKHBIME; (POPMYITHPOBATH OTIPEICIICHIS
napaJjuieniorpaMmma, Tparelnu, paBHOOSAPEHHON 1
MPSIMOYT'OJIBHOM TparteIyii, IPsMOYroJbHHIKa, poMOa,
KBajipara; n300paxxaTh M pacrio3HaBaTh 3TH
4eThIPEXYrOJbHUKH; (DOPMYITUPOBATH U J0Ka3bIBATh YTBEPK-
JIeHHUs 00 MX CBOMCTBAX W MPH3HAKAX; PEeIIaTh 3a/1a4d Ha
BBIYKCIICHUE, I0KAa3aTeILCTBO U IOCTPOCHHE, CBSA3aHHBIE C
STHMH BUAAMHU YETHIPEXYTOIBHUKOB; OOBSACHATH, KAaKUE JIBE
TOYKH HA3BIBAIOTCSI CHMMETPUYHBIMI OTHOCHUTEJIEHO TPSIMOM
(TOUKwM), B KAKOM cITydae (pUrypa Ha3bIBACTCSI CHMMETPUIHON
TI'nasa VI. IL1omaan 14 OOBACHATH, KaK IPOU3BOIUTCS M3MEPEHHUE THIOIaAe MHO-
TOYTOJIHUKOB, KAKAE MHOTOYTOJIEHUKU HA3BIBAIOTCS PABHO-
lInomaas MHOTOyro/ibHIKa 2 BEJIMKUMH U KaK/e PaBHOCOCTaBIICHHBIMU; (hOPMYJINPOBATH
OCHOBHBIC CBOHCTBA IUTOMIAACH M BEIBOJUTH C HX IIOMOIIBIO
[Inomanu napannenorpamma, 6 .
TpeyToNbHHKa H TpaTeIH (bopmyIbl momanei npm.woyroanHKa, napajuieJiorpamMmma,
TPEYTOJNbHUKA, TPaIreui; (GopMyIHpOBaTh U TOKA3bIBATh TE-
Teopema IMudaropa 3 opeMy 00 OTHOIIICHNH IUIOIIA/IEH TPEYTOJLHUKOB, MMEIOIINX
Pemenue 3anad 2 10 PaBHOMY YTIIy; GOPMYIHPOBATH U TOKAa3BIBATh TEOPEMY
IMudaropa u odpatHyto eif; BBIBOIUTE hopmyiry ['epoHa st
KonTtponsHas pabota Ne 2 1 TUTOLIA/TM TPEYTrOJIbHUKA; PEIlaTh 3a7a4l Ha BBIYMCICHUE U
JTOKa3aTeIhCTBO, CBSA3aHHBIC C (POPMYyIaMH IDIOMIAACH U Te-
opemoii [Tudaropa
I'nasa VII. Ilogo6HbIe TPEYTroOabHUKH 19 OOBSACHATH MOHSITUE MPOMOPIMOHATEHOCTH OTPE3KOB; POp-
OnpeeNeHue N00OHBIX 2 MYJIHPOBATh OTIPEIEICHUS TOAOOHBIX TPEYTOJIEHUKOB U KO-
TPEYroNbHIKOB s dunprenta nogodus; GopMynIupoBarTh U JOKa3bIBaTh TEO-
TIpusHakn MOA06HA 5 pPEMBI: 00 OTHOIICHUH IIIOMIAZe! IOJ0OHBIX TPEYTOILHUKOB,
TPeyroNLHHKOB 0 MpU3HAaKax 000U TPEYTOJILHUKOB, O CpeTHEN JIMHUU
KoHTposbras pabota Ne 3 1 TpeyrojbHUKA, O IepeceueHNH MEMaH TPEYroJIbHHUKA, O TIPOo-
MOPIMOHABHBIX OTPE3KaxX B IPSIMOYTOJIEHOM TPEYTOJIBHHKE;
[IpumeneHwe MOIOOMS K TOKa3a- 7 00BACHATD, YTO TAKOE METOJI OJI00MS B 33/]a4ax Ha MOCTPO-
TEJILCTBY TEOPEM H PEILICHHIO €HHeE, ¥ TIPUBOAUTH IPUMEPHI IPUMEHEHHS 3TOTO METO/1a;
3aa4 0OBSICHATD, KAK MOXXHO HCII0JIb30BAaTh CBOWCTBA 10I00HBIX
COOTHOIIEHHS MEXK LY CTOPOHA- 3 TPEYTOJBHUKOB B H3MEPUTENBHBIX paboTax Ha MECTHOCTH;
MU H YIJIaMH [PSMOYTOJIBHOTO 0OBSICHATD, KaK BBECTH TOHATHE TIOJ00US JUIsl IPOM3BOJIBHBIX
TpeyronbHUKa ¢buryp; GopMyaHpOBaTh ONPENEICHUS U UIUTIOCTPUPOBAThH
KouTposbhas paGota Ne 4 1 MOHSTHUS CHHYCAa, KOCHHYCA W TAHTCHCA OCTPOTO yria MpsIMO-
YTOJIBHOTO TPEYTOJIbHUKA; BHIBOJUTH OCHOBHOE TPHIOHOME-
TPHUYECKOE TOXKAECTBO U 3HAYCHUS CHHYCA, KOCHHYCA U TaH-
redca Juist yraoB 30°, 45°, 60°; pewaTts 3agauu, CBI3aHHBIE C
mo100MeM TPEYroJIEHUKOB, JJIS1 BEIYACICHUS 3HAUYCHHUHA
TPUTOHOMETPHUYESCKIX (PYHKITUI HCIOIB30BaTh KOMITBIOTEP-
HBIE ITPOrPaMMBbI
Taasa VIII. OkpykuocTs 17 HccnenoBaTh B3aMMHOE PACIIOJIOKESHUE IPSMOM U OKPYIKHO-
cTH; GOpPMYIHPOBATE OTIpPENIEIeHUE KacaTeIbHON K OKpPYXK-
KacarenbHasi K OKpy)XHOCTH 3 HOCTH; (POPMYJIMPOBATh U JIOKA3bIBATh TEOPEMBI: O CBOWCTBE
KacaTeIbHOH, O IPU3HAKE KacaTelbHOU, 00 OTpe3kax Kaca-
TeHTpatbHEIC H BIMCAHHEIE YT Tb! 4 TEJIbHBIX, IPOBEAEHHBIX U3 OJJHOM TOUKH; (OPMYITHUPOBATH
YeThIpe 3aMedaTebHbIC TOUKH 3 MOHSTHS IEHTPATBHOTO YIIa ¥ TPayCHONW MEepBI IyTH
TpeyrobHHKA OKPYXHOCTH; (POpMYJIMPOBATh U JOKa3bIBaTh TEOPEMBI: O
BIiHcaHHas H OMHCAHHAS OKPYK- 4 BIIMCAHHOM YTJI€, O IPOU3BEACHUH OTPE3KOB
HOCTH TIEPECEeKAIOIINXCS XOP; POPMYITHPOBATh U JOKA3HIBATH
Pemenue 3amaq 2 TCOPEMBI, CBA3AHHBIC C 3aMEYATCIIbHBIMU TOYKaAMU
TPEYTOJNBHUKA: O OMCCEKTPHUCE YIiIa U, KaK CIEACTBHUE, O
KonTpomsHas pabora Ne 5 1 nepeceyeHH OUCCEKTPUC TPEYrOJIbHUKA; O CEPEIUHHOM

MIEePIICHANKYISIPE K OTPE3KY U, KaK CIEACTBHUE, O
MepeceueHNH CEPEAUHHBIX MEePIEeHAUKYIIPOB K CTOPOHAM
TPEYTOJNBbHUKA; O IEPECCUCHUH BBICOT TPEYrOJIbHIKA;
(hopMYITHPOBATH OMPECIICHHUS OKPY>KHOCTEH, BITMCAHHOH B
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MHOTOYTOJIFHHK U OTIMCAHHON OKOJIO MHOTOYTOJIHHKA;
(opMyIHPOBaTH U JI0Ka3bIBATh TEOPEMBI: 00 OKPY)KHOCTH,
BIIMCAaHHOH B TPEYrOJIBHUK; 00 OKPYKHOCTH, OTIMCAHHOM OKO-
JIO TPEYroJIbHUKA; O CBOIICTBE CTOPOH OMHCAHHOIO YEThI-
pEXYroibHUKA; O CBOMCTBE YIJIOB BIUCAHHOTO
YeTBIPEXYTOJIBHNKA; PEIIATh 3a/Ia9H Ha BEIYUCIICHHE,
JIOKa3aTeIbCTBO M MOCTPOCHUE, CBSI3AHHBIE C OKPY)KHOCTBIO,
BITMCAHHBIMH M OTIMCAHHBIMH TPEYTOJbHUKAMH U
4eThIpEXYroJbHIUKAMU; UCCIEN0BATh CBOICTBA
KOH(UTYpaLuii, CBA3aHHBIX C OKPYKHOCTBIO, C TIOMOLIBIO
KOMIBIOTEPHBIX IPOrpaMM

IToBTOpenue. Pemenne 3agau 4
9 kJ1acc
Homep
napa- Conepaanme MATEPHALA Koa-Bo XapakTepucTHKA OCHOBHBIX BH/I0B ):leuﬂTe.]ij-lOCTPl
4acoB Y4YeHHKA (Ha YPOBHe Y4eOHBIX ieiicTBHIi)
rpada
IloBTOpeHue Kypca reomerpum 8 Kiacca 2
aasa IX. BekTopt 12 DopMynHpoBaTh ONMPEAEIECHHUS U WILTIOCTPUPOBATh IIOHATHS
BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB;
1 ITonste BekTOpa 2 MOTHBHUPOBAThH BBEIICHUE TIOHATUH U JEHCTBUH, CBI3aHHBIX C
> oS —————. 1 BEKTOPAaMH, COOTBETCTBYIOIIMMH IPUMEPAMH, OTHOCSIIH-
MUCS K (PU3UYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTh
BCKTOPOB BEKTOPBI 1 ICHCTBUSI HaJl HUMH NIPY PEIICHUH T€OMETpHUe-

3 YMHOXEHHEe BEKTOpa Ha YHCJIO. 5 CKIX 33124
IIpumeHeHue BEKTOPOB K
pELIeHHIO 3a/1ad
Konrpossnas pabora Ne 1 1

Taasa X. Meros KoopauHat 10 OOBSICHATD U WUTIOCTPUPOBATH MOHSTHUS IPSIMOYTOJIbHON CH-
CTEMBI KOOPAWHAT, KOOPANHAT TOYKH U KOOPIMHAT BEKTOPA;
1 Koopnunatsl Bextopa 2 BEIBOJIUTPH U MCIIONTF30BATh NIPU PEIICHUH 3a/1a9 (hOPMYITBI
" KOOPJIMHAT CepeIMHbI OTPE3Ka, JJIMHBI BEKTOPA, PACCTOSHUSI

2 [pocreitmme 3anauu B KOOPAN- 3 .
aTax MEXIY JBYMsI TOUKaMH, YPaBHEHHsI OKPY>KHOCTH U TIPSIMOH

3 YpaBHEHUS OKPY>KHOCTH U 3
psIMOI
Pemenue 3anau 1
KonrpounbHas padora Ne 2 1

I'nasa Xl. CooTHomeHns1 MekIy CTOPO- DopMynupoBaTh U WILTIOCTPUPOBATE ONPENIEIEHUS CUHYCA,
HAMHU U yIJiaMM Tpeyroasuuka. Cka- 14 KOCHHYCa, TAHT€HCa 1 KoTaHreHca yriioB ot 0 1o 180°; BbI-
JISIpPHOE MPON3BeieHNe BEKTOPOB BOJIUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO U hop-

1 Cunyc, KOCUHYC, TAHT€HC, KOTaH- 3 MYJIbI IPUBEACHUS; (JOPMYIUPOBATH U JOKA3bIBATH TEOPEMBI
TeHC yrJia CHHYCOB M KOCHHYCOB, IPUMEHSTD UX IIPH PEILICHUH Tpe-

2 COOTHOILIEHHS MEXKY CTOPOHA- 6 YTOJILHUKOB; OOBSCHSTh, KAK UCIIOJIB3YIOTCS TPUTOHOMETPH-
MM H YIJIAMH TPEYrOJbHHUKA yeckue (hOpMyIIbl B I3MEPHUTEIBHBIX paboTax Ha MECTHOCTH;
CkaysipHOE IPOU3BEACHHE BEKTO- 3 (hopMyIHPOBaTh ONPEETICHUs yrila MEX,ly BEKTOpaMH U
poB CKaJIIPHOTO TIPON3BE/ICHNSI BEKTOPOB; BBIBOJIUTH (POPMYITY
Pemmenve 3anayu 1 CKaJISIPHOTO TPOM3BENICHNUS Yepe3 KOOPANHATHI BEKTOPOB;

(bopMyIHpOBaTh 1 000CHOBBIBATE YTBEP)KACHUE O CBOICTBAX
KontponwsHas pabota Ne 3 1 CKaJISIPHOTO [IPOU3BEACHUS; UCIIOJIb30BATh CKAJSIPHOE PO~
M3BEICHHE BEKTOPOB IPH PEUICHUH 33/1a4
I'nasa XIl. JyiimHa oKpPY:KHOCTH M 1JI0- 12 DopMynupoBaTh OMpeeIeHUE IPAaBIIIBHOTO MHOTOYT0J1b-
aab Kpyra HUKa; (OPMYIHPOBATH 1 IOKA3BIBATH TEOPEMBI 00 OKPYK-
1 [TpaBmiIbHBIC MHOTOYTOJIBHAKA 4 HOCTSIX, OTIMCAHHOM OKOJIO MPAaBWILHOTO MHOTOYTOJIbHUKA
BITMCAaHHO B HETO; BBIBOANUTH U HCIOIB30BAaTh (POPMYIIBI ISt

2 JlnviHa OKPY)KHOCTH W IUIOIIA/Ib 4 BBIUMCIICHUS IJIOIIA/IN TPABUIIBHOTO MHOTOYT OJIbHUKA, €T0
Kpyra CTOpPOHBI U pajuyca BIMCAaHHOW OKPY>KHOCTH; pelIaTh 3a1auu
Penienne 3anau 3 Ha IOCTPOEHHE TIPaBUIIBHBIX MHOTOYTOJIbHUKOB; OOBSICHSTH

MOHSATHS JJIMHBI - OKPY)KHOCTH U TIJIOIIA/IN KPYra; BBIBOJIUTh
KontponsHas pabora Ne 4 1

(hopMyIIBI TSl BEIYUCIICHHS TMHBI OKPY>KHOCTH M JJTHHEI
JIYTH, MJIOINAAU KPYyra U IUIOIAAU KPYTOBOTO CEKTOPa;
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MIPUMEHATH 3TH (HOPMYIBI IIPH PEIICHNH 3a1a4

Tmasa XIII. IBuxenus

OOBACHATD, UTO TAKOE OTOOpaKEHHUE IIIOCKOCTH HA Ce0s U B
KaKOM CITy4ae OHO Ha3bIBACTCS JABMIKCHUEM IIOCKOCTH;

1 HonsTre NBrOKEHHS 0OBSICHSATD, YTO TAKOE OCEBAsi CHMMETPHSI, LICHTPaJIbHAS
" CUMMETpHsI, TapaJuIeNIbHbIA IEPEHOC ¥ TOBOPOT;
2 [MapanensHbIA nepeHoc 1
000CHOBBIBATH, YTO 3TH OTOOPAKEHHUS TNIOCKOCTH Ha cebs
TOBOPOT SIBIISIFOTCS] IBVDKEHHUSAMHE;, OOBSICHATB, KaKOBa CBS3b MEXIY
Pewenne sajaq JABWKCHUAMU U HAJTOKCHUAMU ; UIIJIIOCTPUPOBATH OCHOBHBIC
BUJIBI IBIDKCHUM, B TOM YHCIIE C IIOMOIIBI0 KOMIBIOTEPHBIX
porpamm
I'maBa XIV. HauanbHble cBeeHUsI U3 OOBACHSTH, YTO TAKOE MHOTOIPAaHHHUK, €ro rpaHu, péopa,
cTepeoMeTpHH BEPIUUHBI, JHATOHAIM, KAKOH MHOTOTPaHHHUK Ha3bIBACTCS
1 MHoOrorpaHHUKH BBINYKJIBIM, YTO Takoe N-yrojbHas Ipu3Ma, e€ OCHOBaHMS,
OoKOBBIC TpaHH U OOKOBEIE PEOpa, Kakas Mpru3Ma Ha3bIBACTCS
2 Tera 1 TOBEPXHOCTH BpaILCHHS

IIPSMOH M Kakasi HAaKJIOHHOH, YTO TaKoe BBICOTA ITPU3MBI,
Kakasi Ipu3Ma Ha3bIBaeTCsl MapajlielienuIIe oM U KaKkoil na-
paJutesienuIie ] Ha3bIBaeTCs IPSMOYTOJIbHBIM; (POPMYIHPO-
BaTh U 00OCHOBBIBATH YTBEPIK/ICHHSI O CBOHCTBE IMaroHajen
TapaJuIeNienuIe/ia 1 0 KBafpare JUaroHaid IpsSMOYTOJIbHOTO
NapaJuleNenuIe/1a; 0ObSICHATh, YTO TAKOE 00BEM MHO-
TOrPaHHUKA; OOBSACHATH, KAKOW MHOTOT'PAaHHUK HA3bIBAETCS
MTUPaMUIOH, 4TO TaKOE OCHOBAaHHE, BEPIINHA, OOKOBBIE
rpanu, 60KoBbIe pEOpa U BHICOTA ITUPAMU/IbI, KaKasi
IMpaMK/a Ha3bIBaeTCs MPABUILHOM, Y4TO Takoe arnodema
MIPaBWIILHOM MUPAMHUIBI, OOBSCHSTH, KAKOE TEJIO Ha3bIBACTCS
LITHH/IPOM, YTO TAKOE €T0 OCh, BBICOTA, OCHOBAHUS, PAANYC,
0OKOBast IOBEPXHOCTh, 00pasyromue, pa3BEpTka O0KOBOI
MTOBEPXHOCTHU, KAaKUMH (POPMYITaMU BBIPAXKAIOTCS 00BEM U
Ioma b OOKOBOI MOBEPXHOCTH LWJIMHJIPA; OOBICHATD,
KaKo€ TeJIO Ha3bIBaETCs KOHYCOM, YTO TAKOE €ro OCh, BHICOTA,
OCHOBaHHE, 00KOBast HOBEPXHOCTh, 00pa3yromue, pa3BépTka
0OKOBOI1 MOBEPXHOCTH, KAKUMH (POPMYJIaMH BBIPAYKAIOTCS
00BEM KOHYCA U TUIOMAIh OOKOBOW OBEPXHOCTH;
00BSICHATD, KaKkasi HOBEPXHOCTh Ha3bIBaeTCs chepoii 1 Kakoe
TEJIO Ha3BIBACTCS LIAPOM, YTO TAKOE PATANYC U JHAMETP
cdepsl (1apa), pacro3HaBaTh Ha PUCYHKaX IPU3MY,
napaJuleNenuIes1, MMpaMuy, HWIMHIP, KOHYC, ap

IloBTOpenue. Pemenne 3agau.
O0 akcuomax INIAHUMETPHHU

HUToroBasi KOHTPOJIbHAS
padora Ne 5
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Onucanne MaTepuaJIbLHO-TEXHHYECKOro odecreyeHusi 00pa3oBaTeIbHOI0 Npouecca.

Jnist peanu3anyy nenel u 3a1a4d 00y4eHns MaTeMaTHKE TI0 JAaHHOM MpOorpaMMe HCIIOb3YeTCs
YMK:

1. T'eomerpus. COopHHK paboumx mporpamMM. 7 — 9 Kaccel: mocoOue i yduTenei
0011e00pa3oBaTeNIbHBIX OpraHu3anuii / aBTop-coctaButenb T.A. bypmuctposa. — M.: IlpocBemenue,
2013

2. Yueonuk. ['eomerpusi: 7 — 9 kit / JI. C. Aranacsn, B. ®@. byry3os, C. b. Kagomies u ap. —
M.: IlpocBemienue, 2014.

3. Pabouas tetpans mo reomerpun: 7 knacc: k yaeOnuky JI.C. AtanacsiHa u np. «['eomerpus
7 — 9 knaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3snatenscTBO «OK3aMeny, 2014,

4. KontponbHble paboThl Mo reoMeTpuu: 7 kinacc: Kk yueOnmky JI.C. ArtaHacsHa u 1p.
«eomerpust 7 — 9 kmacee» / H.b. MensHuKOBa. — M.: M3narenscTBO «OK3amen», 2014.

5. Tectsl o reomerpun: 7 kiacc: k yueOHuky JI.C. Artanacsna u np. «['eomerpust 7 — 9
kiacce / A.B. ®apkoB. — M.: U3natenscTBo «DK3amen», 2014,

6. lupakTudeckre mMatepuasibl o reoMeTpuu: 7 kiacc: k yaeonuky JI.C. AraHacsHa u Jp.
«T'eometpust 7 — 9 xnacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3natenbctBO «IK3aMeH»,
2014.

7. Pabouas TeTpanb 1o reomeTpun:8 kiace: Kk yueonuky JI.C. Aranacsna u ap. «l'eomerpust 7
— 9 knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: M3gatennsctBo «OK3amMen», 2015.

8. KontponbHbie paboThl mo reomerpuu: 8 kmacc: k yueOHuky JI.C. AraHacsHa u 1p.
«"eomerpust 7 — 9 knacee» / H.b. MenpaukoBa. — M.: U3narensctBo «Ok3ameny, 2015.

9. Tectsl o reomerpun: 8 kinacc: k yueonuky JI.C. Artanacsna u ap. «'eomerpus 7 — 9
kiacce» / A.B. ®apkos. — M.: M3natenscTBO «DK3amMen», 2015.

10. JInmakTudyeckue Marepuanbl o reomeTpun: 8§ kiacc: k yueOnuky JI.C. ATanacsHa u Jp.
«T'eometpust 7 — 9 xnacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: 3patenbcTBO «IK3aMeH»,
2015.

11. PaGouas teTpanp mo reometrpun: 9 knacc: k yueOnuky JI.C. AtanacsHa u np. «'eomeTpus
7 — 9 xmaccel» / FO.A. I'maszkos, I1.M. Kamaes. — M.: M3gatenbcTBo «OKk3amen», 2016.

12. KontponsHbie paboTel 1Mo reomerpun: 9 kiacc: k yueOHuky JI.C. AtanacsHa u gp.
«I'eometpust 7 — 9 ximaces» / H.b. MenbankoBa. — M.: U3mpatenbctBo «9k3ameny, 2016.

13. Tectsr o reometpun: 9 knacc: k yaeOnuky JI.C. Aranacsna u np. «['eomerpust 7 — 9
knacced»y / A.B. ®@apkos. — M.: UznatenbcTBo «Ok3ameny, 2016.

14. lupakTudeckue MaTtepHualsl Mo reomerpun: 9 kiace: k yueOHuky JI.C. Aranacsna u np.
«I'eometpust 7 — 9 xnaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3natenbcTBO «IK3aMeHy,
2016.

15. PabGouas nporpamma k yueOHuky JI.C. Aranacsna, B.®. byry3oBa. u ap. 7-9 kmaccsr:
yuebHoe nocobue i o61meodpazoBaTenbHbIX oprannzanuit/B.d.byry3os. M.: [Ipocsemienue, 2016.

16. Pa6unoBuu E. M. I'eomerpus Ha roroBbix ueprexax. 7-11 kmaccel/ Ilpocemienue,
2013.

17. 3uB B.I'. 'eomerpus dunaxktuueckue matepuainsl. 7 kiace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013

18. Mumenko T.M.. I'eomerpus. Tematuueckue Tectol. 7 kmace/ T.M. Mumenko, A.Jl.
bimnakos. M.: IIpocsenienue, 2013.

19. 3uB B.I'. 'eomerpus Junakrndeckue mMatepuansl. 8 kiacc / b.I'. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013

20. Mumenko T.M.. I'eometpus. Tematnueckue Tectol. 8 kmacce/ T.M. Mumenko, A./l.
biunakos. M.: IIpocsemienue, 2013.
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21. 3uB B.I'. 'eomeTpus Aunakrrueckue Matepuaisl. 9 kiracc / b.I'. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013

22. Mumenko T.M.. I'eometpusi. Tematnueckue tectol. 9 kmace/ T.M. Mumenko, A.Jl.
bnunkos. M.: IIpocsemienue, 2013.

Jlns peanuzanuy nenei u 3a1a4 o0y4eHus: MaTeMaTUKe 10 JaHHOH MporpaMMe Takke MOTYT
IPUMEHATBCS MeIuapecypchl IO OCHOBHBIM TeMaM Iporpammsl. [lpu peanmsanuu mporpammbl
NPUMEHSIOTCS  CIEIYIOIIUe TEeJaroruueckue TEXHOJOTMU: TEeXHOJOrHi JudQepeHInaIbrHOro
00y4eHus1, INYHOCTHO-OpUeHTUpoBanHas Texnonorus, MKT.

K TtexHuyeckuMm cpenctBamM OOydeHHs, KOTOpbIe MOTYT 3(QQEKTHBHO HCIIOJIb30BaThCS Ha
ypOKax MaTeMaTHKH, OTHOCSTCSA KOMIIbIOTEp, HU(PPOBOH (oToannapar, MHTEpaKTUBHAs J1I0CKa U Jp.

[Ipy wucnonp30BaHUM KOMIBIOTEpPA YyyallMecs NPUMEHSAIOT TMOJy4YeHHblE Ha YpOKax
MHPOPMATUKA HMHCTPYMEHTAJNbHBIE 3HaHHWA (HampUMep, YMEHHs paboTaTb C TEKCTOBBIMH,
rpa¢pu4ecKUMU peAakTOpaMu U T.JA.), TEM CaMbIM Y HHUX (OPMHUPYETCSl TOTOBHOCTh M IPHUBBIYKA K
IPAKTUYECKOMY MPUMEHEHHIO HOBBIX MH(POPMALMOHHBIX TEXHOJOIMH. TeXHuueckue cpeiacTBa Ha
YpOKax reOMETPUH IIHUPOKO MPUBJIEKAIOTCS TAK)KE MPU MOATOTOBKE MTPOEKTOB (KOMIBIOTED).

Ilepeuenr HHTepHeT pecypcoB, HH(ppPOBbIe 00pa3oBaTelbHBIX PeCypcoB M APYTrHUX
3J1eKTPOHHBIX HH(POPMAIHOHHBIX UCTOYHUKOB

1.Ilndposeie ob6pazoBarensHbie pecypebl (LIOP) x yueOHukam m3narensctBa "MHemMo3uHA"
npeacTaBicHbI Ha caire http://school-collection.edu.ru/
2. www.math.ru. MiHTepHeT - moajepKka y4uTelell MaTeMaTHKU, MaTepHalbl ISl YPOKOB,

o(unmanbHpIe JOKYMEHTH MUHUCTEPCTBA 00pa30BaHUs M HAYKH, HEOOXOIUMBIE B paboTe.

3. www.it-n.ru. CeTb TBOPYECKHX YUUTEICH.

4. www.etudes.ru. MaremaTrdeckue 3To/ibl. Ha caiite mpeicTaBieHbl 3TIOIbI, BBITOJHEHHBIC
C HCMOJb30BAaHUEM COBPEMEHHON KOMIbIOTepHOU 3D-rpaduku, yBIEKaTeIbHO U HHTEPECHO

paccKasbIBAIOIINE O MATEMATHKE U €€ TIPHIOKEHHUSIX.
5. www.problems.ru. ba3sa gaHHBIX 3a7a4 110 BCEM T€MaM IIKOJBHOM MAaTEMAaTUKH. 3aJadu
pa3OuTHI 10 pyOpUKaM U CTENCHH CII0KHOCTH. Ko BceM 3a1auaM MpHBEICHbI PEIICHHUS.
6. www.golovolomka.hobby.ru. TomoBosoMku mjst yMHBIX Jrozei. Ha caiite MOKHO HaiTh

MHOT0 33/]1a4 (JJOTHYECKUX, Ha B3BELIMBAHUS U Jp.), BapUallui Ha TeMy KyOuka PyOuka, 31eKTpoHHbIE
Bepcun kHUr P. Cmamimana, M. T'apnuepa, JI. Koppoinna, BeneHus 3aHsTuid, npuemax paboOThl Ha
yYpOKax.

7. www.college.ru/mathematics. Matematuka Ha moprtaie «OTKPBITBINH KOJUICIHK». MOKHO
HailTy y4eOHBIN MaTepHal 1o pa3IMyHbIM pa3jieslaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTHTYT HOBBIX TexHojormid. Ha caiiTe MOXHO O3HAKOMHTBCS C

nmpoaykuueu, mnpemraraemod HWMHeruryrom, Hampumep, IporpaMMmamu <«OKuBas —craTtucTuka,
«ABtol pad», pa3BuBaromie-00y4aroueil HaCTOIBHON Urpoit «{omu u Apodu» u 1p.

9. school-collection.edu. Eaunast kosekius nuppoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3gatenscta «IIpocBerenue» (pyopuka «MatemaTuka)

11. http:/www.drofa.ru. CaiiT uzgarensctsa Jpoda (pydpuka «Marematuka)

12. http://www.center.fio.ru/som. MeTtoauueckue pPEKOMECHIAIMHA YUUTEIIO- MPEIMETHUKY

(mpeacTaBiIeHBl BCE IIKOJNbHBIC MPEAMETH). Marepuanbl [Uisl CaMOCTOSTENBHOW —pa3paboTKu
IpOGHIBHBIX TPOO M aKTUBHU3AINH TPOIIECCca OOYUCHHUSI B CTApIICH MIKOJIE.
13. http://www.edu.ru. IleHTpanbHbIii 00pa30BaTENbHBIA MOPTAT, COACPKHUT HOPMATHBHBIC

JOKYMEHThI MUHHUCTEPCTBA, CTAaHAAPTHI, HHPOPMAIUIO O TMPOBEACHHUE OKCIICPHUMEHTA, CEpBEP
nH(GOPMAIIMOHHON TOAACPKKH EAMHOTO TOCYIapCTBEHHOTO dK3aMeHa.
14. http://www.legion.ru. Caiit usgarenscrsa «JIernom.
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http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/

15. http://www.intellectcentre.ru. Caiir um3marensctBa «MHTemekT-LleHTp», T/IE MOXHO

HalTH y4eOHO-TPEHUPOBOYHBIE MaTepuaibl, JEMOHCTPALMOHHbIE BEpPCUHU, OaHK TPEHHUPOBOYHBIX
3aJJaHU C OTBETaMH, METOIMYECKUE PEKOMEH AU U 00pa3Ibl PELICHUH.

IlepeueHb neyaTHbIX NOCOOUI(TAOMIT):

o OCHOBHBIE CBOICTBA U3MEPEHHUS YTIIOB.

. OcCHOBHBIE CBOMCTBA OTKJIA/IBIBAHUS OTPE3KOB U YTJIOB.
. Beprukanbnbie yribl. CMEXHBIE YIIIBL.

. [lepnenaukynsipHble U ApaJUICIbHBIEC IPSIMBbIE.

. PaBeHCTBO TpEyroabHUKOB.

. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.

. Bricora, MmenaHa, OuccekTpuca TpeyrojbHUKA.

. OKpY>KHOCTb.

o OcHOBHOE CBOMCTBO NapajuIeIbHbIX MPSMBIX.

. VYTIabl py IEpECEYEHUHN JIBYX MPSAMBIX TPEThEHU.

. VYTu1bl, BIUCAHHBIE B OKPY’KHOCTb.

° Buasr yrios.

. OcCHOBHBIE CBOICTBA MPUHAMJICKHOCTH TOUYEK U MPSAMBIX.
. PaBHOOEIpEHHBIN TPEYTrONBHUK.

. [IpssMOYTOBHBIN TPEYTOIBHUK.

. Teopema cuHycOB.

. Teopema KOcHHYCOB.

o Teopema Iludaropa.
o [TonoGHBIE TPEYTONBHUKH.

IIpuioxenue k nporpamMmme

HopMmbl oueHKH 3HAHUIT, YMEHHIT 1 HABBIKOB y4allUXCsl 10 MaTeMaTHKe.
1. Ouenka nucomeHHBIX KOHMPONLHBIX PAOOM 00YUAIOWUXCA HO MaAmMeMaAmUKe.
OTBeT OIICHUBAETCS OTMETKOM «5», eciu:
e paboTa BBIMOJHEHA MTOJIHOCTHIO;
® B JIOTUYECKUX PACCYXKJICHUAX U 0OOCHOBAHHUH PEIICHUS HET MPOOETIOB U OIUOOK;
® B pEIICHHH HET MaTeMAaTHMYECKUX OMIMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMMCKA, KOTOpas He
SIBJISICTCS CJICICTBHEM HE3HAHUWS WM HETTOHMMAaHUs yueOHOTO MaTepHuaa).
OTMeTKa «4» CTaBUTCS B CIICAYIONIUX CIydasX:
e paboTa BBHINIOJIHEHA TIOJHOCTHIO, HO OOOCHOBaHMS IIIarOB pEHICHUS HEIOCTATOYHBI (eCciu
yYMEHHE 000CHOBBIBATH PACCYKICHUS HE SBISUIOCH CIICIIHAIEHBIM 00bEKTOM TIPOBEPKH);
e JIOMYIICHBI OJHA OIIMOKA WJIM €CTh JBa — TPU HEIOYETA B BBHIKJIAJIKAX, PUCYHKAX, YePTEKAX
i rpadukax (€Ciiv 3TH BHIIBI paOOT HE SIBISLTUCH CTICIIHATEHBIM 00EKTOM TPOBEPKH).
OtMeTKa «3» CTaBHUTCS, €CIIH:
e JomyIieHo Ooyee OMHOM omMOKM UM OoJiee BYX — TPeX HEAOYETOB B BBIKJIAJKAX, YEPTEKAX
M rpadukax, Ho oOydJaromuiicss o0aagaeT 00A3aTeIbHBIMA YMEHUSMH T10 TIPOBEPSIEMON TEME.
OTMmeTKAa «2» CTaBHUTCS, SCIIH:
e JIOMYIICHBl CYIICCTBEHHBIC OIIMOKH, IMOKa3aBlIMe, 4YTO oOydaromuiics He oOnamaer o0s-
3aTebHBIMH YMECHHSIMH I10 TAHHOM TeMe B TIOJTHOW Mepe.
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YunuTeir MOXKET ITOBBICHUTH OTMCTKY 3a OpI/IFI/IHaJ'IBHI)II\/'I OTBCT HAa BOIPOC UIU OPUTMHAIBLHOC

peICHUC 3aaa4u, KOTOPLIC CBUACTCIILCTBYIOT O BBICOKOM MAaTEMATHYCCKOM Pa3sBUTHU O6y‘~IaIOH1€FOC$I;

3a pelieHue Oojiee CIOKHOW 3aaud WIM OTBET Ha OoJiee CIOXKHBIM BONPOC, NPEII0KEHHbIE

o6yqafomeMyc;1 JOITIOJIHHUTCIIbHO ITOCJIC BBIIIOJITHCHUA UM KaKuX-JI100 APYyrux 3aJaHuM.

2. OueHnKka ycmHbIX 0MEemos 00yHawuxcsa no Mamemamuxe.
OTBeT OLICHUBAETCS OTMETKOM «5», €CJIN YYEHUK:

MOJIHO PACKPBUI COJCpP)KAHHWE MaTepuaia B 00beMe, MPEIYCMOTPEHHOM MPOTPaMMON H
YIeOHUKOM;

U3JI0KHUJI MaTepHaj TPAMOTHBIM S3BIKOM, TOYHO HCITOJIB3YSI MATEMATHUYCCKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY, B OIPE/ICIICHHOMN JIOTMYECKO MOCIIeJ0BATeIbHOCTH;

NPaBUJIBHO BBITIOJTHUI PUCYHKH, YEPTEKHU, TPAPHUKH, COMyTCTBYIONIUE OTBETY;

1oKa3aJl yMEHHE WILIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MIPUMEPAMH, IIPUMEHSTH €€ B HOBOM
CUTYAIIUH TIPU BBITOJHCHUU MPAKTUUECKOTO 3a/1aHus;

NPOJEMOHCTPUPOBAJ  3HAHWE TEOPUHM  paHee  HM3YYCHHBIX  COMYTCTBYIOIIMX  TEM,
c(hOPMHUPOBAHHOCTh U YCTOHYMBOCTh MCIOJIb3YEMBIX MPH OTBETE YMEHUH U HABBIKOB; OTBEYAI
CaMOCTOSTENIbHO, 0€3 HABOJSIIMX BOIIPOCOB YUUTEIIS;

BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPH OCBEIICHHE BTOPOCTEIICHHBIX BOIPOCOB WA B
BBIKJIa/IKaX, KOTOPBIC YUCHHUK JIETKO HCITPABUII TIOCIIC 3aMEYaHUS YUUTEIS.

OTBeT OLICHUBAECTCS OTMETKOM «4», eCIIH:

YIIOBJETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha OLEHKY «5», HO MpPH 3TOM HMMEET OJMH W3
HEJOCTAaTKOB: B  M3JIOKEHUHM  JIOMYIICHBI HEOOJbIIME TPOOENbl, HE HCKAa3UBIICE
MaTEeMaTHUYECKOE COJEpKaHUe OTBETa; JOMYIIEHbl OJUH — JBa HEIO0YeTa IPH OCBEIICHUHU
OCHOBHOT'O COJIepKaHUsI OTBETA, UCTIPABIICHHBIE MOCIIE 3aMEUYaHUs] YUUTEI;

JIOTIYIIIEHBI OIMMOKA UK OoJiee ABYX HEAOYETOB MPHU OCBEIICHHH BTOPOCTEIEHHBIX BO- MIPOCOB
VI B BBIKJIQ/IKAX, JIETKO UCIIPABJIEHHBIE MIOCJE 3aMEUaHUsl YUUTES.

OT1MmeTKa «3» CTaBUTCS B CICAYIOLINX CIy4dasiX:

HEMOJIHO PACKPBITO COZAEpKaHue MaTepuana (ColepKaHUEe H3JIO0XKEHO (parMeHTapHO, He
BCEr/la MOCJIeI0BaTEeNbHO), HO TTOKa3aHO O0Iiee MOHUMAHKUE BOIIPOCa U MPOJEMOHCTPUPOBAHBI
YMEHMsI, JOCTAaTOYHBlE JJII  YCBOEHMsSI  IIPOrPaMMHOIO  Marepuajna  (OIpezelieHBbI
«TpeboBaHMAMU K MaTeMaTHYeCKOH IMOATOTOBKE YYAIIMXCS» B HACTOAILICH IMporpamme Io
MaTEeMaTHKE);

UMENUCh 3aTPy[HEHWs WIM JOMyIIEHbl OMMOKM B OINpeNeJIeHUH MaTeMaTHYeCKOi
TEPMHUHOJIOTHM, YEPTEKaxX, BBIKJIAJKAX, HCIPABICHHBIE TII0CIAE€ HECKOJBKMX HABOASIINAX
BOIIPOCOB Y4H TEJIS;

YYEHUK HE CIpaBWICA C IPUMEHEHHEM TEOPUM B HOBOM CHUTyalluM IIPU BBINOJIHCHHUH
IPAKTUYECKOI0 33JJaHUsl, HO BBIIIOJIHUII 33JaHUsI 00s13aTEIbHOTO YPOBHS CJIOKHOCTH IO JTAaHHOU
TEME;

IpY  JOCTaTOYHOM 3HAHUM TEOPETUYECKOI0 MaTepHalla  BBbIABICHA  HEJAOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.

OTMeTKAa «2» CTaBUTCS B cJIeayromux Ciy4dasax:

HE PacKpBITO OCHOBHOE COJIepKaHue ydeOHOro MaTepuana;

OoOHapyXeHO HE3HaHHE YYEHHKOM Ooublliell WM Haubolee BaXHOW 4YACTH Yy4yeOHOTO
MaTepuana,

JOMYIIEHbl OIIMOKA B ONpPENEJICHUM TOHATUN, MPH HUCHOIb30BAHUU MaTeMaTUYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexkax WK rpadukax, B BbIKJIaKaX, KOTOPbIE HE UCIPABIICHBI
MOCJIE HECKOJIBKUX HABOJSIIUX BOIIPOCOB YUUTEJIS.
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3. Obwasn knaccugurkauus ouwiuoox.

[lpyn omneHke 3HAHWH, YMEHHWH W HABBIKOB YYAIIMXCS CJIEQyeT YYUTHIBATH BCE OUIMOKH
(rpyOble 1 HerpyObIe) U HEJJOUYETHI.

3.1. I'pyObIMU cuMTaloTCs OUIMOKU: HE3HAHHME OIpPENEICHUSI OCHOBHBIX MOHSATHHA, 3aKOHOB,
IIPaBUJI, OCHOBHBIX IOJOXEHUH TEOpUH, He3HaHUe (PopMyJ1, OOLIETIPUHITHIX CUMBOJIOB 0003HAUEHHH
BEJIMYMH, €IUHUIl UX U3MEPEHNUs; HE3HAHUE HAUMEHOBAHUMN €MHULl U3MEPEHUS; HEYMEHUE BBIJICINUTh
B OTBETE IIABHOE; HEYMECHUE MPUMEHSTH 3HAHMS, aJlTOPUTMBI JJIsl peIICHHs 3a7ad; HEyMEHHUE JeNaTh
BBIBOABI M O0OOIIEHUS; HEYMEHHE YMTaTh M CTPOUTHh TIpaduku; HEyMEHHE MOJb30BaThCA
NEPBOMCTOUYHUKAMH, YYEOHUKOM U CIIPaBOYHHKAMM; MOTEPS KOPHS WM COXPAHEHUE MOCTOPOHHETO
KOpHSI; 0TOpachiBaHKue 0€3 00BICHEHHUI OJHOTO U3 HUX; pABHO3HAYHBIE UM OIIMOKH; BEIYMCIUTEIbHBIC
OMMOKH, €CITH OHHU HE SBJISFOTCS ONMCKOM; JTOTHYECKUE OIINOKH.

3.2. K HerpyObpIM ommbOKaM cjenyeT OTHECTH: HETOYHOCTb (DOPMYIUPOBOK, OMpEICIICHHIA,
MOHATHUI, TEOpHil, BbI3BaHHAsI HEMOJIHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OIPEIENIIEMOr0 MOHITHUS
WIA 3aMEHOM OJHOrO - JBYX M3 3THUX IPU3HAKOB BTOPOCTENEHHBIMH; HETOYHOCTb Ipaduka;
HEPalMOHANBHBI METOJ[ peIIeHUs 3aJa4d WIA HEIOCTaTOYHO TPOJyMaHHBIA TIUIaH OTBETa
(HapylieHWe ~ JIOTHMKH, TOJAMEHAa  OTHENBHBIX  OCHOBHBIX  BOIPOCOB  BTOPOCTEIIEHHBIMH),
HEepalMOHAIbHBIE METO/IbI pA0OTHI CO CIIPABOYHOW U JIPYrod JIUTEPATypOil; HEyMEHHUE pellaTh 3a/1auH,
BBINOJIHATH 3a/1aHUS B 0OLLEM BU/E.

3.3. Henoueramu sBIAIOTCS: HepalMOHAIbHbIE NPUEMBbl BBIYMCICHUHA M IMpeoOpa3oBaHMA;
HeOpE)KHOE BBITIOJIHEHHE 3aITUCE, YePTexKEH, cXeM, TpauKOB.
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