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HOACHUTEJBHASA 3AIINCKA

['eomeTtpus siBasieTCs OAHUM U3 0A30BBIX KYPCOB HA YPOBHE CpPeIHETO 001Iero oopa3o-
BaHUS, TaK KaK OOECIeYMBAET BO3MOKHOCTh M3YyUEHHS JTUCUUILIMH €CTECTBEHHO-HAYyYHOU
HAIIPABJICHHOCTH U MPEAMETOB T'YMaHUTAPHOTO LUKIIA. [I0CKOJIBKY JTOTMYECKOE MBIILUICHHE,
dbopMupyeMoe pH U3yuyeHUU 00YyUaIOIUMUCS TTOHATUIHBIX OCHOB T€OMETPHH, TPU JT0Ka3a-
TEJIBCTBE TEOPEM M MOCTPOEHUU LIETIOYKH JIOTUUECKUX YTBEPKICHUIN MTPU PEILIEHUH T€OMET-
PUYECKUX 3a/1a4, YMEHHE BBIIBUTAaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO HCIOJIb-
3YIOTCSI IPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOT'O 1IMKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.

Llens ocBoeHUs mporpaMMbl yueOHOTo Kypca «['eoMeTpusi» Ha yriyOJEHHOM YpPOBHE —
pa3BUTHE MHIWBUAYAJIbHBIX CIOCOOHOCTEN OOYyYarOIIMXCS MPU MU3yYEHUH T€OMETPUH, KAK
COCTaBIISIONIEH TpeaMeTHON obnactu «Marematuka U nH(GOpPMaTUKa» depe3 oOecreueHne
BO3MOKHOCTH IIPUOOPETEHHS U UCIOJIb30BaHUs 00Jiee MIyOOKUX F€OMETPUUECKUX 3HAHUN U
JAeUCTBUM, CHEU(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJISl YCIEUTHOrO MPpO(heCcCHOHATIBHO-
ro o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BaHUEM MAaTEeMATUKH.

[IpuopuTeTHBIMU 3a7jauaMu Kypca F€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE, PACIIMPSIIO-
IIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SABJISFOTCS:

paciiMpeHue IpeCTaBIeHNs O T€OMETPUH KaK YaCcTH MUPOBOU KyJIbTYpbl U (POpMHUPO-
BAaHHME OCO3HAHUS B3aUMOCBS3U T€OMETPUM C OKPYKAOIIUM MUPOM;

(opMHpOBaHKE NPEJICTABIECHUS O MTPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUIIHUX Ma-
TEMAaTHUYECKUX MOJEINSIX, MO3BOJISIOIINX ONUCHIBATh U U3y4yaTh Pa3HbIC SBJICHUS OKpYXkKaro-
IIEro MUpa, 3HaHWE MOHATUHHOro anmnapara no pasaeny «CrepeoMmeTpus» ydeOHOTO Kypca
r€OMETPUH;

(opMupoBaHrE YMEHUS BIa/eTh OCHOBHBIMU MOHSTUSIMU O MPOCTPAHCTBEHHBIX (UTY-
pax U UX OCHOBHBIMHU CBOWMCTBaMH, 3HAHUE TEOPEM, GOPMYJIT U YMEHHUE UX MPUMEHSATh, YMe-
HUS JJOKa3bIBATh TEOPEMBI U HAXOUTh HECTAHAAPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

(opMupOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTEkax, MOJCISIX U B pEalbHOM MHpE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupOBaHrE TOHUMaHUSI BO3MOKHOCTH aKCHOMAaTHYECKOI0 TIOCTPOCHUSI MaTeMaTH-
YECKUX TeOopuid, (GOPMUPOBAHNE MOHUMAHMS POJIM aKCUOMATUKH MPU MPOBEACHUU PACCY K-
JICHUI;

(dopMupOBaHHE YMEHHMs BIIAJETh METOAAMM JIOKA3aTEJIbCTB M aJTOPUTMOB pEIICHUS,
YMEHUS UX NPUMEHSTh, IPOBOJNUTH JOKA3aTEJbHbBIE PACCYKACHUS B XOAE PELIEHUSI CTEPEO-
METPUYECKUX 3a/lay U 3aJay C MPAKTUUYECKUM CcOJep:kaHueM, (OpMHUpPOBAHUE MPECTaBIIE-
HUSA 0 HEOOXOJUMOCTH JI0Ka3aTeNIbCTB MPU 0OOCHOBAHUU MAaTEMAaTUYECKUX YTBEPKICHUUN U
POJIM aKCHOMATHUKHU B IPOBEJICHUU JE€AYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUICKTyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HaBaTEIbHOM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUW, KPUTUIHOCTHU
MBIIUICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUM: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pe-
QJIbHBIX JKU3HEHHBIX CUTYaIUsIX U IPU U3yYEHUH APYTUX y4eOHBIX MPEIMETOB, MPOSBICHHUS



3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS PEATbHBIX CUTyalUi, WCCIEAOBAHUS
MOCTPOEHHBIX MOJIEJIEN, UHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIep)KaTeNbHBIMU JIMHUAMU yueOHoro kypca «['eomerpusi» B 10-11
kjaccax sBJsitoTcs: «lIpsMble W MIIOCKOCTH B MPOCTpaHCTBE», «MHOTOrpaHHUKNY, «Tena
BpalleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBH)KEHUS B POCTPAHCTBE.

ChopmymupoBannoe Bo @I'OC COO tpeboBaHNE «yMETh OMEPUPOBATH MOHATHIMI,
peieBaHTHBIMHU T€OMETPHUU Ha yriyosaéHHOM ypoBHe oOyuenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COIEp>KaTeIbHBIM JMHUSAM Y4EeOHOTO Kypca, a GOpMHUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO MO COJAEpKAaTeNbHBIM JIMHUSM, HO U 10 rojgaM oo0ydeHusi. Co-
AepxaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiapTaTaM ocBoeHust deje-
payibHOIM paboueil MpOrpaMMBbl, pachpeeEHHBIM M0 TrojaM O0Y4YeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCAM OOYYarOIIHeCs
oOpalaiiuch HEOAHOKPATHO. DTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T'€OMETPUUYECKUMU
MOHATUSMUA U HaBbIKAMHU TOCJIEIOBATENIBHO M MOCTYNATENbHO, C COOMIOAECHUEM MPUHIIMIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIOYATh B OOLIYI0 CHCTEMY I'€OMETPUYECKUX MpE]-
CTaBJIEHUN OOYYAIOIIMXCS, PAaCHIMpss U yriiyoussist e€, oOpa3ys IpOYHbIE MHOYKECTBEHHBIE
CBA3U.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YTIIyOIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycioBus il AuddepeHunanun o0ydyeHust, TOCTPOSHUS HHIMBUIYaIbHBIX 00-
pa3oBaTeNbHBIX NPOrpaMM, OOECIEUUTh YIIIyOJIEHHOE M3yYeHHE T'€OMETPUU KaK COCTaBIIs-
rolell yueOHoro npeamera «MartemaTtukay;

HOJATOTOBUTH O0YYAIOIINXCS K MPOJOJKEHUIO U3yUEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymieit nmpodeccuu, odbecrieunBas MPEEMCTBEHHOCTh MEXKIYy OOIIMM U MpodeccHoHaIb-
HBbIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAauTCs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 vaca (3 yaca B HeJeIno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TNOHATUS CTEpeOMeTpuu. Touka, mpsmMas, IJIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 00 aKCHOMATHUYECKOM IOCTPOEHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU U
CJIEACTBHUSI U3 HUX.

B3anMmHOE pacrionokeHue MNpsSMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECS, Mapa-
JebHBIE U CKpeluBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsamsix. Ilapai-
JICIBHOCTh MPSAMBIX U IIOCKOCTEH B IIPOCTPAHCTBE: INAPAIICIbHBIC IPSMBIE B IIPO-
CTPAHCTBE, MAPAIUIENBHOCTD TPEX MPAMBIX, MAPAIIIETBHOCTD IPSIMOM U TUIOCKOCTH. [1a-
pallJielbHOe U IIEHTPAJIbHOE MPOEKTHpOBaHHEe, n300paxkenue ¢uryp. OCHOBHBIE CBOMA-
CTBa NapajuielbHOro npoekTupoBaHus. M3o00paxkenue ¢uryp B mapamieabHON IpoOeK-
LUNA. YTIBl C COHAIIPABICHHBIMU CTOPOHAMH, YIOJl MEXAY IPSMBIMU B IPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEN: MapajljIeibHbIE IUIOCKOCTH, CBOWCTBA IapaJlIEIbHBIX
miockocter. IIpocTeiiire npocTpaHCTBEHHBbIE (UTYpPBhl Ha IUIOCKOCTH: TETpajAap, Ma-
pajuienenunes], HIOCTpPOCHUE CEYCHHM.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: IIEPIICHIUKYJIAPHBIE NIPSMBbIE B IPO-
CTPAHCTBE, IPsMBIE MMAPAIJICIIbHBIE U MEPIEHAUKYISAPHBIE K IJIOCKOCTH, IPU3HAK IIEp-
IIEHIUKYJIAPHOCTH IIPSAMOU U INIOCKOCTH, TEOpEMA O MPSMOM MEPIIEHAUKYIISIPHON 110 C-
KOCTH. OpPTOrOHAIBHOE MPOEKTUPOBAHUE. [IepIEeHINKYIIAp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM /10 TUIOCKOCTH, MPOEKIUsl (PUrypbl Ha
IJIOCKOCTD. [IepreHauKyISIpPHOCTh IIOCKOCTEN: INPU3HAK INEPHEHAUKYISIPHOCTH IBYX
IockocTer. TeopeMa o TpEX NMEepIEHIUKYIIApax.

VYrnbl B MPOCTPAHCTBE: YIOJI MEXAY MPSMOW MU INIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JIMHEWHBIA YTOJl ABYI'PAHHOrO yria. TpE€XrpaHHbIl M MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YTJI0OB MHOTIOTpaHHOro yria. CBOMCTBA IUIOCKUX M ABYTPaHHBIX YIJIOB TPEX-
IrPaHHOrO yria. Teopembl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHuKH

Buasl MHOTOIrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronapHas npusma,
npsiMasi U HaKJIOHHAs NpU3Mbl, OOKOBasl M TIOJIHAS IOBEPXHOCTH Npu3Mel. [lapannenenu-
IeJ1, MPSMOYTOJIBHBIN MapaJUIeNIeNUne U €ro cBoicrea. Kparyaiiimme nyTyu Ha IOBEpX-
HOCTH MHOTOrpaHHuKka. Teopema Diinepa. [Ipoctpancrsennas teopema Iludaropa. [1u-
paMua: n-yrojabHas MUpaMuaa, IpaBuiIbHAs U yceu€HHas nupaMubl. CBoiicTBa pédep
1 OOKOBBIX IrpaHeil mpaBUiIbHOM MUpaMuabl. [IpaBuiIbHBIE MHOTOTPAHHUKY: TTpaBUIIbHAS
Ipu3Ma W MpaBWIbHAS NMUpPAMUAA, IPABUJIbHAS TPEYTrOidbHAsg NUPaMUIA U MPABUIbHBIN
TeTpasap, Kyo. [IpeacraBnenue o npaBUiIbHBIX MHOTOTPAHHUKAX: OKTAdIp, N0AEKadIp U
MKOCAdIP.

Bbluncienre 371eMEeHTOB MHOIOTpaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans
OOKOBOW MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIONIAAb OCHOBAHUI,



TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiIMON Mpu3Msbl. Ilnomans 60k0BON MOBEPXHOCTH U
IIOBEPXHOCTH NPABWIBHON NTUPaMUbI, TEOPEMA O IUIOIIAAA YCEUEHHON TUPaMU/IBI.

CuMMeTprs B IPOCTPAHCTBE. DJIEMEHTBl CHMMETPUU MPABUIIBHBIX MHOTOTPAaHHHU-
KoB. CUMMETpUsl B IPaBUIBHOM MHOTOIPAHHHMKE: CHMMETPHUS NapajliesIeNue1a, CUM-
METpPUS IPABWIBHBIX IIPU3M, CAMMETPHS PABWIBHON ITUPaMUIBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIECHHBIE U IPOTUBOINOJIOKHO HAIPABJIECHHBIE BEKTO-
pbl. PaBeHCTBO BEKTOpOB. J[eWCTBUSA C BEKTOpPAaMU: CIOKEHHE W BBIYMTAHUE BEKTOPOB,
CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BEKTOpa HA 4nci0. CBOMCTBA CIOKEHUS BEK-
TOpoB. CBOMCTBA YMHOXKEHHs BEKTOpa Ha 4ucio. [IoHATHE KOMIUIAHAPHBIE BEKTOPBI.
[Ipu3Hak koMIUTaHAPHOCTH TPEX BEKTOpOB. [IpaBmwiio mapamnenenunena. Teopema o
Pa3JIOKEHNH BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM BeKTOpam. IIpsMoyronpHas cucrema
KoopauHaT B npoctpancTBe. KoopauHatel BekTopa. CBsA3b MEXIYy KOOPAUHATAMH BEK-
TOpa U KOOpAMHATAMHU TOYEK. YTOJ MEXAy BeKTopaMu. CKaJsIpHOE NMPOU3BEICHNUE BEK-
TOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: TUTUHAPUYECKAS] TOBEPXHOCTh, KOHMUECKasi TOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, 00pa3ytolue noBepxHocTeil. Tena BpallleHus: MUIUHIP, KOHYC, YCeUEH-
HBIM KOHYC, cepa, map. Bzaumuoe pacmosoxkenne chepsl U MIOCKOCTH, KacaTelbHas
IJIOCKOCTh K cepe. M3o0pakeHne Ten BpamieHus Ha TIockocTh. Pa3BépTka munmHapa
u kKoHnyca. Cummetpus cdepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIHLHOTO
napasuienenunena u cieactsus u3 He€. O0bEM NpAMON U HAKJIOHHOW MPU3MBbI, ITUITHH-
npa, mupaMuasl 1 kKoHyca. OO0bEM mapa v mapoBOro CETMEHTA.

KomMOuHanuu Ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcanHasi B IUIHHIP,
omnucaHHasi okoJio nuinHApa. [lepeceyenue cdepsl u mapa c miockoctbio. Kacanue mia-
pa u cepsl IocKoCThIO. [loHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepbl, chepsl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[1nomaas MOBEPXHOCTH LUIUHIpPA, KOHYCa, Momaab chepsl u e€ yacteil. [lomo-
oue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, MIIONIA/IE TTOBEPXHOCTEH MOMAOOHBIX (Pu-
ryp. [IpeoOpazoBanue nomodusi, romoTeTHs. Pemenue 3a1a4 Ha TWIOCKOCTH ¢ UCTIOJIB30-
BaHHEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenne cedeHnii MHOTOTPAaHHUKOB M TEJ BPAIICHUS: CEUCHHS MUIUHApA (T1a-
pajUIeTbHO W TIEPICHAMKYJISIPHO OCH), CEUEHHUs KOHyca (IapajuiejbHbIe OCHOBAHHUIO U
MPOXOISIINE Yepe3 BEPIINHY), CEUCHHUs IIapa, METOMbI MOCTPOSHUS CEUECHUN: METOJ]
CJI€IOB, METO/I BHYTPEHHETO MTPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIECH MTOCKOCTH.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepaunu HajJ BEKTOpaMH. BeKTOopHOE yMHOXKEHUE
BEKTOpOB. CBOICTBAa BEKTOPHOIO yMHOKEHHMs. [IpsAMoyrosibHas cucreMa KOOpJIWHAT B
npocTtpancTBe. Koopaunatel BekTopa. Paznoxkenue Bexkropa no 6azucy. KoopaunatHo-
BEKTOPHBIA METOJI IIPU PEHIEHUN TEOMETPUUECKHX 3a/1ad.

JIBUKEeHMSI B IPOCTPAHCTBE

JIBrkenus npocrpaHcTBa. OtoOpakenus. JIBuxenus: u paBeHcTBo ¢uryp. Ooiue
CBOWCTBA JBW)KCHUM. BUIbI IBMKEHNI: NTapajuIeIbHBIA IEPEHOC, IEHTPaIbHasl CUMMET-
pusi, 3epKaibHas CHUMMETPHS, MOBOPOT BOKpYr mpsimoid. [IpeoGpazoBanus momoOwusi.
[Ipsimas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHUS» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpakaanckoe BOCIUTAHHE:

Cc(OPMUPOBAHHOCTb I'PAXKJAHCKON MO3ULMHU 00YYaroIerocsi Kak akTUBHOTO M OT-
BETCTBEHHOTO YJIeHa POCCUIICKOro 0OLIeCTBa, MPEACTABIEHUE O MAaTEMAaTUUECKUX OCHO-
Bax ()YHKUIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP I'PAXKIAHCKOTO 00-
niecTBa (BbIOOPHI, OMPOCHI U IPYro€), YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU WH-
CTUTYTaMH B COOTBETCTBHUHM C UX (PYHKLIHAMHU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW HIACHTUYHOCTH, YBAXKEHUS K MPO-
[JIOMY W HACTOSILEMY POCCHMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIICHHE K JOCTHXKe-
HUSIM POCCHUMCKHX MAaT€MaTUKOB M POCCUMCKOW MAaTEMATUYECKOM IIKOJIBI, UCIIOIb30Ba-
HUE 3TUX JOCTHKEHUH B IPYTrUX HAayKaX, TEXHOJIOTHSX, Cepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoaa, CPOpMUPOBAHHOCTh HPAB-
CTBEHHOI'O CO3HAHUS, 3TUYECKOr0 MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHeE-
HUEM JOCTH>KEHHM HAYKH U JeATEIbHOCThIO YUEHOI0, OCO3HAHKE JIMYHOTO BKJIaJa B TO-
CTpOEHHE YCTOWYMBOTO OYyIyILIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTUYECKHX 3aKOHO-
MEpHOCTEH, 00BEKTOB, 3a/1a4, pEUICHUH, PacCyKIEHUN, BOCIPUUMUYUBOCTh K MaTeMaTH-
YECKHUM aCIIEKTaM PA3JIMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BocIUTAHHE:

c(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HHTepecax
3I0pOBOr0 U 0€30MacHOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 310pO-
BbIO (3/10pOBO€ MUTaHUE, COANAHCUPOBAHHBIA PEXHUM 3aHSATUN M OTIbIXA, pEryJspHas
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dusnyeckass akTUBHOCTb), PU3NIECKOE COBEPIICHCTBOBAHNUE TIPU 3aHATHUSAX CIIOPTHUBHO-
037I0POBUTEIHLHON JAESITETHLHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TPYAY, OCO3HaHHE LEHHOCTU TPYIOIIOOUs, MHTEPEC K Pa3IUYHBIM
chepam podhecCHOHATEHOW ACSITETFHOCTH, CBSI3aHHBIM C MaTEMaTUKON 1 €€ TIPHUIIOKe-
HUSIMHU, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oymyieit mpodeccnn u pearn30BbIBaTh
COOCTBEHHBIC KM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY 00-
pa30BaHMUIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUH BCEW JKM3HH, TOTOBHOCTh K aKTHBHO-
MY YYacCTHIO B PEIICHUH MPAKTUYECKUX 337a4 MaTeMaTUYECKOI HallpaBICHHOCTH,

7) 3KojI0rN4YecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTH IKOJOTUICCKON KYIbTYphI, TOHUMAHUE BIUSHHUS COIUATHHO-
KOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM CPE/Ibl, OCO3HAHUE
rII00aTFHOTO XapaKTepa 3KOJOTUYECKUX MPoOJieM, OpUEHTAINs HAa MPUMEHEHUE MaTe-
MaTHUYECKHUX 3HAHWUU JJIA PEIICHUs 33]a4 B 00JaCTH OKPY)KAIOIICH Cpenbl, MIIaHUpOBa-
HUE MOCTYIKOB U OLIEHKH UX BO3MO’KHBIX MOCJIEICTBUN AJI OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIECTBEHHOW MPAKTUKH, MOHUMAHUE MATEMaTHYECKOW HAayKh Kak
cdepbl YETOBEUECKOHN 1eATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTH Ul Pa3BUTHUS
IUBWIM3AIMM, OBJIQJCHUE SI3bIKOM MaTEeMAaTHMKHM M MaTeMaTHYeCKOW KyJIbTYpOH Kak
CPEJICTBOM IO3HAHUsI MHUpPA, TOTOBHOCTbh OCYIIECTBISATH MPOECKTHYIO M UCCIIEI0BATENb-
CKYIO ICSITeTbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCaIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHUYECKUX OOBEK-
TOB, MIOHSATUH, OTHOILIEHUH MEXIY NOHATUAMHU, (POPMYIHPOBATH ONPEAETICHUS TOHATUH,
yCTaHaBIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(UKALIMU, OCHOBAHUS Ui 0000IEeHUs U
CpPaBHEHMS, KDUTEPUHU IPOBOAMMOIO AHAJIN3A;

BOCIIPUHUMATh, (POPMYIMpPOBaTh U MPEOOPa30BLIBATH CYKACHUS: YTBEPAUTEIbHbBIE
U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIC;

BBIBJISIT MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOpPEYUs B
(dakTax, JaHHBIX, HAOMIOAEHUSAX U YTBEPXKICHUAX, MpEeAJiaraTh KpUTEPUU ISl BbISIBIIE-
HUS 3aKOHOMEPHOCTEN U POTUBOPEYU;

JIeTIaTh BBIBOABI C MCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U WHIYKTHB-
HBIX YMO3aKJIIOUYEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTL CAMOCTOSITEJIBHO JIOKA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKIACHUU
(mpsiMble ¥ OT TPOTUBHOIO), BBICTpAUBATh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYJACHUS U BHIBOJIbI;
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BBIOMpATh CHOCO0 perieHus yueOHoM 3afaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BpIOUpaTh HauboJee MOAXOIAUUMN C YUYETOM CaMOCTOSITENIbHO BbIJCIICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBarTelbCKHe 1eiCTBUS:

MCITI0JIb30BaTh BOIMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUSA, (GOpMY-
JMPOBATH BOMPOCHI, (GUKCUPYIOIINE POTUBOPEUUE, TPOOIEMY, YCTaHABINBATH HCKOMOE
U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHHE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oObeKTa, SIBICHUS, IPOIecca, BhISBIIEC-
HUIO 3aBUCUMOCTEHN MeX 1y 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOATENBHO (HOPMYIUPOBATH 0OOOIIEHHUS U BBIBOJIBI IO pe3yJbTaTaM IMPOBeE-
JNEHHOTO HAOIIOJEHUS, UCCIEOBAaHUS, OLIEHUBATH JJOCTOBEPHOCTD MOJYUYEHHBIX PE3YIIb-
TaTOB, BHIBOJIOB 1 00OOIICHHIA;

IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE IPOIIECCA, a TAKXKE BBIIBUIATH MPEINOJIO-
YKEHHUSI O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBIABJIATH JePUIIUTH HHPOpPMAILINK, JaHHBIX, HEOOXOUMBIX JJISI OTBETA Ha BOIIPOC
U JJIA pELICHMS 3a]a4H;

BBIOMpPATh MH(OPMAIUIO U3 MCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIM3UPOBATH, CHU-
CTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (GOpM Mpe-
CTaBJICHUS;

CTPYKTYPUPOBATh MH(OPMAIMIO, NPEICTABIATh €€ B pa3IMyHbIX (opmax, HILIIO-
CTPUPOBAThH IpaPUUECKH;

OIICHMBATh HAJIEKHOCTh MH(OPMAIMU MO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUM C YCJIOBUSAMHU U II€-
JSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
IACbMEHHBIX TEKCTAX, aBaTh MOSCHEHUS 0 XOAY PELICHHUs 3a]1a4yd, KOMMEHTHPOBATH
MIOJTYYEHHBIN PE3YJIbTAT;

B X0/ OOCYXKJEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXkIaeMON TEMbI, IpoO-
OneMbl, perraeMoi 3a/1auu, BbICKA3bIBaTh UJIEH, HAIIEJICHHbIE HA MOUCK PELIeHMs, COIO-
CTaBJISITh CBOM CYXKJIEHUS C CY)KICHHUSIMHU JPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh
pasziMyue M CXOACTBO IMO3MIMM, B KOPPEKTHOM (opMme (opMynHpoBaTh pazHOIIIACHUSA,
CBOU BO3PAXKECHUS;

NIPENCTABIIATh PE3YJbTAThl PEIICHUS 33Ja4M, SKCIIEPUMEHTA, UCCIEA0BAHMS, TIPO-
€KTa, CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHUS C YUETOM 3aj1au NMPE3EHTAILUH U
0COOEHHOCTEN ayJUTOpHUHU.



Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiicCTBHS

Camoopranusanus:

COCTaBJISITh IUIAH, JITOPUTM PEIICHUS 3aJa4H, BHIOUPATH CIIOCO0 PEIIeHUs ¢ yué-
TOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOP-
PEKTUPOBATh BAPUAHTHI PEIICHUA ¢ y4ETOM HOBOM WH(MOPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEILHOW PEIICKCUM KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUN W MBICTUTENBHBIX MPOIIECCOB, UX PE3YJITATOB, BIIAJETh CIIOCOOAMH CaMOIIPO-
BEPKH, CAMOKOHTPOJISI TIPOIIeCcca U Pe3yJIbTaTa PEIICHUS] MaTEMaTHIECKON 3a/1auH;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh TPU PEIICHUHU 33aa4H, BHO-
CUTh KOPPEKTHUBBI B JCATCIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAICH-
HBIX OMMMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yiIbTaTa MEJId U yCIOBUAM, OOBSICHATh MPUUMHEI J10-
CTHKCHUSI WM HEJOCTIDKCHHS PE3YIbTaTOB JACATEIBHOCTH, HAXOMUTh OIIUOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MMOHMUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUAYaTbHON pabo-
ThI TIPH PEIICHUH y4eOHBIX 3a7a4, IPUHUMATH 11€]h COBMECTHOH JIEATECILHOCTH, TUTAHU-
pOBaTh OPraHU3AIMIO COBMECTHOM palbOThI, pachpeesiTh BUbI padOT, IOrOBApUBATh-
cs1, 00CYK/IaTh MPOIIECC U pe3yiabTaT padoThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX PopMmax paboTsl (00CykaeHUs,, OOMEH MHEHHM, «MO3-
TOBBIC IITYPMBD) M HWHBIC), BBIMOJIHATH CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOU
JEUCTBUS C IPYTUMHU WICHAMHA KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA
MPOJYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

®CBOOO/THO ONEPUPOBATh OCHOBHBIMU MOHATUSAMHU CTEPEOMETPUU MIPHU PELICHUH 3a-
Jla4 ¥ IPOBEJCHUHM MaTEMaTHUYECKUX PAcCyKICHUH;

®[IPUMEHSTh AKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELICHUU T'€OMET-
pUUYECKHX 3a7ay;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, MIIOCKO-
CTEN B MPOCTPAHCTBE, NMPAMBIX U INIOCKOCTENW B IPOCTPAHCTBE;

®CBOOO/IHO OMNEPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C YIJIaMH B TPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOM U IMIIOCKOCTHIO;

®CBOOOTHO OMEPUPOBATH MOHITUSIMHU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

®CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHbI MHOTOTPAaHHHUKOB (TMpU3Ma, MUpaMHa,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

e KJTACCH(PUITUPOBATH MHOTOTPAHHUKH, BHIOMPAst OCHOBAHUS JUTS KIIaCcCU(UKAIIHH;



¢CBOOO/IHO OINEPUPOBATH MOHSATUSMHU, CBA3aHHBIMU C CEUEHUEM MHOTOIPAaHHUKOB
MJI0CKOCTBIO;

® BBLINIOJIHATH MapajuiesibHOE, LIEHTPAJIbHOE U OPTOrOHAJIBLHOE MPOSKTUPOBAHUE (-
I'yp Ha MJIOCKOCTh, BBIMOJIHATH N300pakeHHsI PUTYpP HA IIIOCKOCTH;

®CTPOUTH CEUEHUSI MHOTOIPAHHUKOB Pa3JIMUHBIMH METOJIaMH, BBIMOJIHATH (BHIHOC-
HBIC) TJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI CBEPXY,
cOOKY, CHU3Y;

®BLIYUCIIATH MIIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, MUPaMKA), T€0-
METPUYECKHUX TeJl C IpUMEHEHUEM (HOPMYIT;

®CBOOO/IHO OINEPUPOBATH MOHSATUSMU: CHUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CUMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (UTYPHI;

¢ CBOOOJTHO OTEPUPOBATH MOHATUSIMHU, COOTBETCTBYIONTUMHU BEKTOpPaM U KOOPIUHA-
TaM B IPOCTPAHCTRBE;

® BBLITIOJIHSTH JICHCTBUS HaJl BEKTOPAMU;

epelaTh 3a7a4l Ha JOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUN U HAXOXKICHUE
TEOMETPUYECKUX BEIMYMH, IPUMEHSSI U3BECTHBIE METO/bI MPU PEIICHUN MaTe-
MAaTHYECKHUX 33]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOXKHOCTH;

®IIPUMEHATh  MPOCTEHIIME  MNPOTPaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;

®113BJICKATh, MPEOOPa30BbIBATh U WMHTEPIPETUPOBATH MH(MOPMAILIMIO O MPOCTpPaH-
CTBEHHBIX T€OMETPUUECKUX (PUTypaX, MPEIACTABICHHYIO Ha YepTEKaxX U PUCYH-
Kax;

®[IPUMEHSATH MOJTYYCHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATh pe-
albHbIE CUTYyalluu, IPUMEHSITh U3YUYEHHBIE TTOHATHS B MPOIIECCE MOUCKA pellie-
HUS MaTeMaTU4YecKu CHOPMYIUPOBAHHOM MPOOIEMBI, MOACIUPOBATH pPealbHbIC
CUTyalliy Ha S3bIKE€ T€OMETPHUH, UCCIIEI0BATh OCTPOCHHBIC MOJIEIHN C UCIOJIb-
30BaHUEM TE€OMETPUUYECKUX TOHSATUHA M TEopeM, ammaparta aiareOpbl, pemaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXKICHHUEM T€OMETPUUYECKUX BEJIMUUH;

®IMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHs F€OMETPUU KaK COCTaBHOM
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiacca o0yyaromuics HayquTCst:

®CBOOOJITHO ONEPUPOBATH MOHATHUSAMU, CBSI3AHHBIMU C HWJIMHAPUYECKON, KOHUYE-
CKOU U cpepruiecKoi MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI TTOJTYyYEHUS;

®OIIEpUPOBATh MOHITUSIMU, CBSA3aHHBIMU C TE€JIAMU BpAILCHUS: IUIUHIPOM, KOHY-
coMm, cdepoit u mapom;

epacno3HaBaTh TeJa BpalleHus (MIIWIMHIP, KOHYC, cdepa U 1map) U 0OBICHATH CII0-
COOBI MOJTyYEHHUS TEJ BPAIICHHUS,

e KJTACCHU(PUITMPOBATH B3aUMHOE PACTIONIOKEHHE CPEephI U TIOCKOCTH;
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®BLIYUCIIATh BETUYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEJ BpalleHusi, 00bEMBI U
IJIOIIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB W TEJ BpalICHUS, T€OMETPUUYECKUX
TEJ C MPUMEHEeHUEeM (PopMyIr;

®CBOOOIHO OTEPUPOBATH MOHITHSAMH, CBSI3aHHBIMU C KOMOWHAIMSMHU TEJ BpaIe-
HUS W MHOTOTPAHHUKOB: MHOTOTPAHHHK, BIIMCAHHBIA B c(epy U ONMUCAHHBIN
okoJ10 cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHHK WJIH TEJIO BPAICHHUS,

®BBLIYUCIIATH COOTHOUICHUS MEX]Y IUIOIIAIsIMUA MOBEPXHOCTEH M 00BEMaMU MO-
JIOOHBIX TEIN;

e1300pakaTh U3y4aeMble (DUTYpHI, BBIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH Ce-
YEHUS TEJ BPAICHUS;

®13BJIEKATh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MHPOPMAIMIO O MPOCTPAH-
CTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YEPTEKax M PUCYH-
Kax;

¢ CBOOOJIHO OTMIEPUPOBATH OHITHEM BEKTOP B IIPOCTPAHCTBE;

® BBLITIOJTHATH OTIEpaIliy HaJl BEKTOPaMUu;

®33/1aBaTh TUIOCKOCTh YPaBHEHUEM B JEKaPTOBOM CUCTEME KOOPIMHAT;

epeniaTh TeOMETPUUECKUE 3a/1a4U Ha BHIYUCIICHHUE YTJIOB MEX]TY TIPSIMBIMH U TUIOC-
KOCTSIMH, BBIYMCIICHHE PACCTOSIHUI OT TOYKH JIO TJIOCKOCTHU, B 1IE€JIOM, Ha MPHU-
MEHEHHE BEKTOPHO-KOOPANHATHOTO METOIa TIPH PEIICHUH;

¢ CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C JIBFDKCHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA ABMKCHUII;

® BBLITIOJTHATh M300pa)KEHUsI MHOTOIPAHHUKOB U TEJl BPAIICHUS] TIPU MapajuieIbHOM
nepeHoce, MEeHTPATbHOW CUMMETPUH, 3EPKATBHOW CUMMETPHUHU, TIPH TTOBOPOTE
BOKPYT MPSIMOH, MpeoOpa3oBaHus 0100MS;

®CTPOWTH CEUCHUS MHOTOTPAHHUKOB W TEJ BpAIICHUS: CCUCHHS MUIUHApA (TIapa-
JICTBHO W TIEPIICHAUKYJISIPHO OCH), CEUEHUS KOHYyca (TapajuiebHbIe OCHOBAHUIO
Y TIPOXOJIAIINE Yepe3 BEPIIUHY), CCUSHHUS 11apa;

®1ICTIOJIH30BAaTh METOJIBI IIOCTPOCHUS CEUCHHI: METOJ CIEA0B, METO/I BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METOJ] IIEPEHOCA CEKYIICH MIOCKOCTH;

® JOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

®IIPUMEHATHh TreoMeTpuueckue (GakThl JUIsl PElIeHUs CTEPEOMETPUUYECKHX 3ajad,
MIPEATNOJIaraloMX HECKOJIbKO IIaroB PEIICHHs, €CIIM YCIIOBUS MPUMEHEHHUS 3a-
JIaHbI B SBHOM M HESBHOM (hopMme;

epemniaTh 3a7a4M Ha JIOKA3aTeIbCTBO MaTEMAaTHYECKHX OTHOIIECHUH W HaXOXICHHUC
TCOMETPUUCCKUX BEJINYHH,

®IIPUMCHSATH MPOTPAMMHBIE CPEJICTBA M JJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTE-
MBI TIPY PEIICHAH CTEPEOMETPHUCCKUX 3a/1a4;

®IIPUMEHATH TOJTYYCHHBIC 3HAHUS HA TPAKTHUKE: CPaBHUBATH, aHAIU3UPOBATH U
OIICHMBATh pPEAJbHBIC CHUTYallUHd, MPUMEHSITh WU3YYCHHBIC TMOHSTHS, TECOPEMBI,

11



CBOMCTBa B MpPOIECCE MOUCKA PEIICHHUs] MaTeMaTU4ecKu CHOopMyIMpOBaHHOM
po0IeMbl, MOJIETUPOBATH PEAJIbHBIE CUTYAIIMU Ha SI3bIKE T€OMETPHUH, UCCIIEI0-
BaThb MOCTPOCHHBIE MOJEIU C HMCIOJIb30BAHUEM T'€OMETPUUECKUX MOHSATUN U
TEOpeM, aIlmapaTta ajreOpbl, pemaTh NPAKTUYECKHUE 3a/add, CBS3aHHBIC C
HAXOXKJIEHUEM T€OMETPUUECKUX BEIUYHH;

®IMETh MIPE/ICTABICHNUSI 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUU KaK COCTaBHOM
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBO 4acoB DuiekTpoHHbIE (UG-
Ne HaumeHnoBaHue pa3ae/ioB U TeM IPo-
Konrpoabubie  IIpakruueckue POBbIe) 00pa3oBa-
n/n rpamMMbl Bcero
padoThI padoThI TeJIbHbIE pecypchl
1 [ToBTOpenue nnanumerpuu 7-9 knacc. Bee- 23 1
JICHHE B CTEPEOMETPHIO
) B3aumMHoe pacronoxkeHue npsMbIX B Ipo- 6 1
CTpaHCTBE
3 [TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD NPSMBIX U IIOCKO- 75
CTEN B IIPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCcTBE 12
3 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS 5 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 5 0

13




TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KoanuecTBO 4acoB DuiekTpoHHbIE (UG-
Ne HanmeHnoBaHue pa3/ie/ioB U TeM MPoO-
Konrpoabubie  IIpakruueckue POBbIe) 00pa3oBa-
n/n rpamMMbl Bcero
padoThI padoThI TeJIbHbIE pecypchl
1 AHanuTHyeckas FeOMETpHs 15 1
) [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 15 1
3HAHUU
OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Inouiaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 1
Tem
6 JBmxeHus 5 1
7 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 17 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KoanuecTBo yacoB
Ne Tema VooKa K I DJleKTPOHHbIE HU(PPOBBIE 00pa-
/i yp Beero OHTPOJIbHBIE pPaKkTH4ecKue 30BaTEbHbIE PECYPCHI
padoThI padoThI

Tpeyroapuuk. OCHOBHBIE BU/IbI U
CBOMCTBA TPEYroJIbHUKOB.OCHOBHBIE
1 MpaBuIia U300paKeHHs Ha PUCYHKE 1
MJIOCKOCTH, MapalIebHBIX MPSAMBIX
(OTpE3KOB), cepeANHBI OTPE3Ka

DopmyJibl HAXOXKACHUS TLIOLIAAN
TpeyroibHuka. Pemenue 3anau. Ilo-
HATHUS CTEPEOMETPUH: TOUKA, IIPs-
Masl, INIOCKOCTh, TPOCTpaHCTBO. Oc-
HOBHBIE MPaBUJIa U300pKECHHS Ha
PUCYHKE TIJIOCKOCTH, MapalIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OT-
pe3ka

OcHOBHbIE BUBI U CBOWCTBA YETHI-
péxyrosbHUKOB. [TonsATHSA: Iepece-
3 KAIoLIUECs IUIOCKOCTH, NEPECEKAL0- 1
1Iyecs npsmMasi U II0CKOCTh; MOJTy-
IIPOCTPAHCTBO

DopMyIIbl HAXO0XKIECHUS ILIOIIAIEH
YEeTBIPEXYTOJIBHUKOB. Pemenue 3a-
nay. [Torarus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIIMEC Mpsi-
Masl U IIJIOCKOCTB; IOJIYIIPOCTPaH-
CTBO

OKpy»XHOCTb U NPAaBUJIBHBIE MHOTO-
YrOJMbHUKU. MHOTOTpaHHHUKH, H300-
pakeHue NPOCTEUIINX MPOCTPAH-
CTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX




00BEKTOB

MHoOrorpaHHuKH, H300paXxeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECyIECTBYIOMUX 00bEKTOB

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
craenctBus U3 HuX. CrocoObl 3aj1a-
HUS MPSMBIX U IJIOCKOCTEH B TIPO-
crpancTBe. O003HAUCHHUSI TPSIMBIX U
IUIOCKOCTEH

10

11

12

N300pakeHre ceueHH MUpaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOSAT
yepes ux péopa. Mzobpaxenue re-
pecedYeHHs MOTyYSHHBIX TUIOCKO-
cTell. PackparirBanue nocTpoeHHbIX
CEYEHUH pPa3HbIMU LIBETaMU

N300pakeHne ceueHni mupaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJISAT
yepes ux péopa. Mzobpaxenue re-
pecedeHust OTYICHHBIX TUIOCKO-
cTeil. PackparmBanue mocTpoeHHbIX
CEYEHUH pa3HbIMM IIBETaMU

N3o6paxeHne cedeHni mupamMuibl,
KyOa ¥ MPU3Mbl, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue me-
pecedeHus: NOTYYEHHBIX III0CKO-
cTell. PackpammBaHue MOCTPOECHHBIX
CEUCHHI pa3HBIMU IIBETAMHU

13

N300paxkeHue ceueHnil mupamMupl,

16




14

15

16

17

Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue me-
peceueHus IOJyYEHHBIX IOCKO-
creid. PackpaivBanue mocTpOEHHbBIX
CEYCHUH Pa3HBIMU LIBETaMU

Merton ciaenoB sl TOCTPOCHUS ce-
YeHUU

MerTon ciie10B JUIsl IOCTPOEHUS Cce-
yeHuii. CBOMCTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEMN

MerTon ciie10B JUIsl IOCTPOEHUS Cce-
yeHuii. CBoOCTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEN

IToctpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
CozntaHue BBIHOCHBIX YepTexeil U
3aMuch M1aroB MOCTPOCHUS

18

19

20

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaMm Ha pédpax.
Co3aHne BBIHOCHBIX YepTexel u
3aIMCh MIArOB MIOCTPOCHUS

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM Toukam Ha pédpax.
Co3aHne BBIHOCHBIX YepTexel u
3aITUCh MIAroB MOCTPOCHUS

[TocTpoeHune ceueHnii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aIMCh IIArOB MOCTPOCHUS

21

IToBTrOpenue manumerpun: Teope-
Ma O IPOITOPLUHUOHAIBHBIX OTPE3KAX.
[TooOue TpeyroIbHUKOB

17




22

23

24

25

26

IToBTOpenue nnanumerpuu: Teope-
Ma Menenas. PacdyeTsl B ceueHHAX
Ha BBIHOCHBIX 4eprexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U CTEPEO-
METpUHU

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnosiokeHue NpsIMbIX B
npocrtpancTse. CkpemyBarommecs
npsmele. [Ipu3naku ckpemuBaro-
mmxcs npsaMbix. [lapannensHele
IpsIMbI€ B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U €JIUH-
CTBEHHOCTH NMPAMON NapajieIbHOU
JTAHHOM IIPSIMOM, NIPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaLEel
Ha JaHHOW npsiMou. Jlemma o nepe-
CEYEHUH NapaJIeIbHBIX IPSIMBIX
IJIOCKOCTBIO

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema o Tpéx mapauenbHbIX
npsMbIX. Teopema 0 CKpenBaro-
HIMXCS TPSIMBIX

27

28

[TapannenbHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoekTHpoBaHus. M3o0paxenue
pa3HbIX GUTYp B MapajjieIbHON
MPOEKLIUU

[{enTpanbHas IpoeKus. Yo ¢ co-
HaIpaBJIEHHBIMH CTOPOHAMHU. YTOI
MEXIY IPSIMBbIMU

29

3amayu Ha JOKA3aTeILCTBO U UCCIe-

18




AO0BaHUC, CBA3AaHHBIC C PACIIOJIOXKEC-
HHUEM IIPSAMBIX B IIPOCTPAHCTBEC

30

31

[ToHATHS: mapaIeIbHOCTD NPSMOMN
Y IUIOCKOCTH B npocTpanctse. [Ipu-
3HAK [apaJUICIbHOCTH NPAMOU U
mockocth. CBOMCTBA NapajlieabHO-
CTHU MPSAMOM U TIIOCKOCTH

FGOMeTpI/IHGCKI/Ie 3aJa44 Ha BBIYMC-
JICHUC N JO0Ka3aTCIbCTBO, CBA3aHHBIC
C MMapauICIbHOCTBIO MIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC

32

33

[TocTpoeHue cedueHus, mpOXOIsIIEeTo
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe
Y NapaJyIebHOTO APYTOi MPSMOIA.
Pacuér oTHOIIEHUI

[TapamienpHas npoeKLus, MpUMEHE-
HUE JUI IOCTPOCHUS CeUeHU KyOa
u napamenenunena. Coiicraa na-
paJulesienumneaa u Npu3Mbl

34

ITapaytenpHble miockoctu. [IpusHa-
KM MapaJuleIbHOCTH JABYX IIJIOCKO-
CTeH

35

36

Teopema 0 mapaieIbHOCTH U €IUH-
CTBEHHOCTH IIJIOCKOCTH, MTPOXOAS-
el uepes TOUKy, He IPUHAIexKa-
Y0 TaHHOU TIJIOCKOCTH U CIe-
CTBUS U3 HEE

CBoiicTBa mapaIeNIbHBIX INIOCKO-
CTEH: 0 MapauIeIbHOCTH IPSIMBIX
nepecedeHus! pu MepecevyeHnn ABYX
NapaJlIeIbHBIX IIJIOCKOCTEH TpeTher

37

CBolicTBa napaieabHbIX MIOCKO-

19




38

39

cTeii: 00 oTpe3Kax mapaienbHbIX
HPSIMBIX, 3aKITIOYEHHBIX MKy Ha-
PpaJluICIIbHBIMUA INIOCKOCTSAMMU, O IIC-
peceYeHUH IPSIMOIA C IBYMs TTapai-
JICJIBHBIMMU ITJIOCKOCTAMMU

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEeHUE: TPUTOHOMETPHUSI TIPSI-
MOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuesenunena

Berurcnenue 1MH OTPE3KOB B KyoOe
Y IIPSIMOYTOJIBHOM IapaJlIeNIeIInIIe-
ae

[lepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipu3Hak nepnenauky-
JSIPHOCTH NMPSMOU U IIJIOCKOCTH
IlepneH AUKYIAPHOCTD MPAMON U
miockocty. [Ipu3Hak nepnesauKy-
JSIPHOCTH NPSMOU U IJIOCKOCTH

44

45

TeopeMa 0 CylLIeCTBOBAHUU U €IUH-
CTBEHHOCTH IPSAMOM, MPOXOISAIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U Iep-
MEHUKYJISIPHON K TNIOCKOCTH

[1nockoCTH M EPIIEHINKYIISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

46

47

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IIPSAMBIC B MHOTOI'paHHUKaxX

Ilepnenaukynsp u HakinoHHas. [1o-
CTPOEHHUE NEPIEHIUKYIISIPA U3 TOUKU
Ha MPAMYIO

20




48

49

50

[epnienaukynsp u HakiaoHHas. [To-
CTPOEHHE TEPIECHANKYIISIPA U3 TOUYKU
Ha MPSIMYIO

Teopema o Tpéx nmepneHaAnKyIsIpax
(mpsiMast 1 oOpatHas)

TeopeMa 0 TpEX nepHEeHAUKYIIAPAX
(mpsimast 1 oOpaTHas)

51

52

53

Yron MCIKAY CKPCIINBAOIIUMUCA
IMPAMBIMHA

[Tonck neprneHIuKyIspHBIX PSAMBIX
C IOMOILBIO NEPIEHIUKYIISIPHBIX
IJIOCKOCTEHN

OpTtoroHanbHOE TPOEKTUPOBAHKE

54

[ToctpoeHue ceuenuit Kkyoa, mpus-
MBI, IPABUJIBHOM MUPAMUJIBI C I10-
MOIIBIO OPTOTOHAJIIBHOM NMPOEKIIUU

55

56

57

58

59

[TocTpoenue ceuenuii ky0a, mpu3-
MBI, IPABWJIBHOM MUPaMUIBI C I10-
MOIIIbI0 OPTOIOHAJILHON MPOEKIIUU

CumMMeTpHs B IPOCTPAHCTBE OTHO-
CUTEINIBHO II0cKocTH. ITnockoctn
CUMMETpPUN B MHOTOTpaHHHKaX

[Ipu3Hak nepneHuKyIIpHOCTH
IIPSIMOM U INIOCKOCTH KaK CIIEICTBHE
CUMMETpUU

IIpaBunpHBIE MHOTOTpaHHUKH. Pac-
YET PaCCTOSTHUM OT TOYKH JI0 TIJI0C-
KOCTH

IIpaBunpHBIE MHOTOTpAaHHUKH. Pac-
YET PACCTOSIHUM OT TOYKH JI0 TUIOC-
KOCTH

21




60

61

62

63

Crioco0Obl ONyCTHTD NEPIICHANKYIIS-
PBL: CUMMETPHS, CABUT TOUYKH 10 I1a-
paJUIEIbHOMN IPSIMOU

Casur 1o HenapasuieJIbHON IPsSMOH,
U3MEHEHUE PACCTOSHUM

KonTtponpHas padora "B3aumnoe
pacIoyIoKeHHe MPSIMbIX U IJIOCKO-
cTeil B mpocTpaHcTBe”

[ToBTOpEeHME: Yyroy Mexay NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEO-
peMa KOCUHYCOB

64

IToBTOpEHME: YrOI MEXAY CKpELIU-
BAIOIIMMHUCS IPSIMBIMU B IIPOCTPaH-
CTBE

65

FGOMeTpI/ILIeCKI/Ie METOJAbI BBIYUCIIC-
HUs yriia MCXKAYy NpsAMbIMU B MHOT'O-
T'paHHHKAX

66

JIByrpansslii yroa. CBoMCTBO JH-
HENHBIX YIJIOB IBYTPaHHOTO YIJla

67

[TepnieniuKyNsIpHBIE MIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHANKY-
JSIPHBIX TJIOCKOCTEH

68

69

70

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEW; TeOpeMa O MpsMOH ITe-
pecedeHus ABYX IMIIOCKOCTEH nep-
MEHUKYISIPHBIX TPEThEH IIIOCKOCTH
[IpsamMoyronbHBIN apauieIenune];
KyO; U3MepeHus1, CBOMCTBA MPSMO-
YrOJIbHOTO Napasuieienumneia
Teopema 0 AMAroHanIu NPsIMOYTOJIb-
HOT'0 nnapaurejcnuicia u CJICACTBUC

22




71

72

73

U3 Hee

CrepeoMeTpuuecKkre U MpUKIIaIHbIe
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEeHUEM MPSAMBIX U IMIIOCKO-
CTH

[ToBTOpEeHUE: CKpenuBarOIKECs
IIpsIMBbIE, TApaJIENIbHbBIE TNIOCKOCTH
B CTaHAAPTHBIX MHOI'OI'paHHUKAX

ITapa mapayenbHbIX MJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTO-
STHUE MEXK]1y CKPEIIBAIOIIMMUCS
MPSIMBIMH B IIPOCTBIX CUTYalUsX

74

PaccrosHue ot ToukH 10 IIJIOCKOCTH,
PaCCTOSAHUEC OT HpﬂMOﬁ J0 IIIIOCKO-
CTH

75

76

77

78

Brrurciienne pacCToOSHUN MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH C
MTOMOUIBIO TIEPIIEHAUKYIISIPHOU
IUIOCKOCTH

Tpé€xrpaHHslii yroji, HEpaBeHCTBA
JUISl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIS TPEXTPAHHOIO yIila
DneMeHTHI ChepruIeCcKOil TeoMeT-
pHH: T€0/1€3UUECKHUE JIMHUN HA 3€M-
e

KonTponbhas pabota "Yrisl u pac-
CTOSIHMS"

79

80

Cucremarusanus 3HaHu# "MHoOro-
TPaHHUK U €r0 JIEMEHTHI"
[Tupamuaa. Bunsl nupamug. [Ipa-
BUJIbHASI TUPAMHU/JIA
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[Ipusma. IIpsamas u HakIOHHAs

81 1
npu3Msl. [IpaBuiibHas mpusma

32 [Ipssmoit napajuienenunen, npsmo- 1
YrOJIbHBIN Mapaienenumnen, Kyo

33 Beinykibie MHOTOrpaHHUKHU. Teope- 1
Ma Ditniepa
Brinykiibie MHOTOrpanHuku. Teope-

84 Ma Ditniepa. [IpaBunbHbIe U ONy- 1
MIpaBUIIbHBIE MHOTOTPAHHUKHU

25 KonTtponpsHas padora "MHuororpas- 1
HUKH"

36 [TonsiTrie BEeKTOpa Ha IIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 IIpaBuno napannenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCII0 1
Paznoxxenue Bektopa o 6azucy

91 TPEX BEKTOPOB, HE JIEKAIUX B O1- 1
HOU IIJIOCKOCTH

92 CkansipHo€ MpOU3BEICHHE 1

93 Brruncienue yria Mexay BEKTOpa- 1
MU B IPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

95 [Ipocreiimue 3axauu ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

98 O060011eHre U cUCTeMaTU3alus 3Ha- 1

HUH

24




99

O0001IeHUE U CUCTEMATU3ALIUS 3HA-
HUH

100

[IpomexxyTouHast aTTecTanus B BUJIE
HUTOTOBOM KOHTPOJBHOM pabOThI

101

102

[IpomexxyTouHast aTTeCTalus B BUE
UTOTOBOM KOHTPOJIBHOH paboThI

O0001eHUE U CUCTEMATU3ALIUS 3HA-
HUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

HOYPOYHOE IINTAHUPOBAHHUE

11 KVIACC

102

Ne
n/n

Tema ypoka

[ToBTopenue tems! "KoopauHatsl
BEKTOPA Ha INIOCKOCTH U B IIPO-
cTpaHcTe"”

[ToBTOpenue tems! "CxkanspHoe
IIPOU3BENICHUE BEKTOPOB"

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JJIeKTPOHHbIe HU(PPOBBIE 00pa-
30BaTeJIbHbIE pecypchl

[loBTOpEeHue TeMsl "Brruncinenue
yria MeXIy BEKTOpamMH B POCTPaH-
crBe"

[ToBTOpEeHue TeMbI "YpaBHEHHE
MPSAMOM, MPOXOASAIIEN Yepe3 1B
TOYKH"

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IJIIOCKOCTH B OTpE3Kax

YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

25




BekropHoe npousBeneHue

JIvHeitHbIe HepaBEHCTBA, TUHEUHOE

8 IPOrpaMMHUPOBAHUE

9 JIuHeitHbIe HepaBEHCTBA, JTUHEMHOE
IPOrpaMMHUPOBAHUE
AHaIMTUYECKHE METO/IbI pacyéTa

10 yIiia MEXAY NPSIMbIMU B MHOTO-
IrpaHHUKaxX
AHaMTUYECKHE METOIbI pacyéTa

11 yriia MeXAy MJI0CKOCTSIMUA B MHOTO-
IrpaHHUKaX

12 dopmya pacCTOSHUS OT TOYKH J10
IIJIOCKOCTH B KOOPJMHATAX

13 Haxoxnenue paccTossHui OT TOUKU
JIO TUIOCKOCTH B KyOe
Haxoxaenue paccTostHui OT TOUKU

14 JI0 TUIOCKOCTH B IIPABUIIbHOM IUpa-
MUJE

15 KonTponbHas pe}'60Ta "AHanutuue-
CKasi TeOMETpPHUsI

16 CeueHust MHOTOTPAaHHUKOB: CTaH-
JApPTHBIE MHOTOI'PaHHUKHU

17 CeueHnss MHOTOTPAaHHUKOB: METOJT
CJIE/I0B
CeueHust MHOTOTPAaHHUKOB: CTaH-

18 JAPTHBIE MIJIOCKOCTH, MIEPECEUEHUS
MPSIMBIX U IIJIOCKOCTEN

19 [TapanienpHble MPsIMbIE U TIOCKO-
CTH: MapaJICIbHbIE CEUCHUS

20 [TapannenbHblie NpsMbIE U TIIIOCKO-

CTU: pacu€T OTHOLIEHUM

26




21

22

[TapannenbHble psIMbIE U IIOCKO-
CTH: YIJIbI MEXKY CKpEIINBAIOIIH-
MUCS TIPSIMBIMU
[leprienquKyNngpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJAPTHBIE Maphbl
NEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOI'PaHHU-
KOB

23

[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: TeOpeMa O TpeX MepIeH-
TUKYIIspax

24

[leprieHquKyNnApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOTpaHHHKaX

25

[ToBTOpEHHE: TIONIAIH MHOTO-
YTOJLHUKOB, (POPMYJIBI IS TLTOMIA-
neit, cooOpaskeHus mooous

26

[ToBTOpEHME: MO MHOTO-
YrOJLHUKOB, (DOPMYJIBI IS TUTOMIA-
neit, cooOpaskeHus mooous

27

28

[ToBTOpEHUE: MIIOIIAIN MHOTO-
YTOJILHUKOB, (DOPMYIIBI TS TIIIOIIA-
Jie, COOOpakeHUsI TTOT00MsT

[Tmomaan ceyeHnii MHOTOrpaHHU-
KOB: IJIOIIa/IM TIOBEPXHOCTEM, pa3-
pe3aHus Ha YacTH, COOOpakeHus
moa00us

29

[lnomany ceyeHnii MHOrOrpaHHHU-
KOB: TIJIOIIAJN MOBEPXHOCTEM, pa3-
pe3aHus Ha YacTH, COOOpasKeHUs
monoous

30

KonTtponsnas padora "[loBTopenue:
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MHOTOIPaHHUKHU, CEYCHUSI MHOTO-
rpaHHUKOB"

31

O61éM Tena. OOBeM MPSIMOYTOIBHO-
ro napajuielienure/a

32

33

34

35

3amaun 00 yaABOCHUH Ky0Oa, O KBajI-
paTtype Ky0a; 0 TPHCEKIIH yTiia
CrepeomeTpuuecKkue 3a1auu, CBsi-
3aHHBIEC C 00BEMOM IPSIMOYTOJIBHOTO
napajuresienune/a

HpI/IKJIa)]HBIe 3aga4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMA npsAMOYIroJib-
HOI'0 napauiejcnuIiicaa

O0BEM MIPSAMOIA TPU3MBI

36

CrepeoMeTpuueckue 3a1a4u, CBs-
3aHHbIE C BHIYHCIEHUEM 00BbEMOB
IPSAMOM TIPU3MBI

37

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
00BEMOM MIPSIMOI TTPU3MBI

38

Brruucnenue 066EMOB Tell ¢ TOMo-
LIBIO ONPENEIEHHOI0 UHTErpaa.
OO6BEM HaKIIOHHOM MTPHU3MBbI

39

Brrunciaenue 006EMOB TE ¢ TOMO-
MIBIO OMPENECIEHHOTO UHTETPAIIA.
O0BEM TUpaMHUTBI

40

®opmyna o6béMa nupamubl. OT-
HOIIICHHE 00HEMOB TUPAMHJT C 00-
MM YTJIOM

41

®opmyna o6béMa nupamubl. OT-
HOIIICHHE 00BEMOB TUPAMHUJT C 00-
MM YTJIOM

42

CrepeoMeTpHUeCKHE 3a]a9H, CBSI-

28




3aHHBIE ¢ 00bEMAMU HAKJIOHHOU
IPHU3MBI

43

CrepeomeTpuueckue 3a1auu, CBsi-
3aHHBIC C 00BEMAMU TTHPAMHUIBI

44

[Tpuknagaeie 3agaun 1mo Teme "O0b-
éMbI Ten", CBI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Tpuknagaeie 3agaun 1mo Teme "O0b-
éMbI Ten", CBI3aHHBIE C 00BEEMOM
MTAPaMUIbI

46

47

[Ipumenenue 00bEMOB. Brruncienue

PACCTOSAHUA N0 IMIOCKOCTU

KonTtponsHas padora "O6bEéM MHO-
rorpaHHuka"

48

49

50

51

HunuHapudeckas MIOBEPXHOCTb, 00-
pa3yroine HUINHIPUIECKOH T10-
BEPXHOCTH

Humuanp. [psmoit kpyroBou nu-
muuap. [1nomane moBepxXHOCTH K-
JUHApA

Konnueckas moBepXHOCTh, 00pa3y-
IOL1E KOHUYECKOM MTOBEPXHOCTH.
Konyc

CedeHue KOHyca MIOCKOCTHIO, Na-
paJIIENIbHON TNIOCKOCTH OCHOBAHUS

52

53

54

VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YC€YEHHBIX KOHYCOB
[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCA
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55

CrepeomeTpuuecKkue 3aa4u Ha J10-
Ka3aTebCTBO U BRIYMCIICHUE, I10-
CTPOEHUEM CEUECHUM LUJIMH]IPA, KO-
Hyca

56

CrepeomeTpHuuecKkue 3aa4u Ha J10-
Ka3aTeJIbCTBO U BRIYMCIICHUE, I10-
CTPOEHUEM CEUECHUM LUJIMH]IPA, KO-
Hyca

57

58

[Tpuknagabie 3a1a4u, CBSI3aHHBIE C
TATUHAPOM
[Ipukiagueie 3a7a4n, CBsI3aHHbBIE C
HATUHAPOM

59

60

Cdepa u map

[Tepeceuenue cepsnl u mapa c
miockocThio. Kacanue mapa u cde-
PpBI IIIOCKOCTHIO. By u n3o0paxe-
HUE 1apa

61

62
63

[Tepeceuenue cdepsl u mapa ¢
rtockocThio. Kacanue mapa u ce-
pBI IIIOCKOCTBI0. Bu 1 n3o6pasxe-
HUE mapa

VYpasuenue chepsl. [Inomans cheps
U e€ yacteu

Cummetpus cdepsl 1 mapa

64

65

CrepeomeTpuueckue 3aJa4u Ha J10-
Ka3aTeJIbCTBO U BBIYUCIIEHUE, CBSI-
3aHHBIE cO chepoi U mapoM, TMo-
CTPOEHUEM MX CEUEHUH MIIOCKOCTHIO

CrepeoMeTpUyecKUe 3a1auu Ha J10-
Ka3aTCJIbCTBO U BbIYUCICHUC, CBA-
3aHHBIE CO Cepoii U mapOM, T0-
CTPOCHUEM HX CEYCHHU TUIOCKOCTHIO
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66

[IpuknanHbie 3a1a4u, CBsI3aHHBIC CO
chepoit u mapom

67

68

[ToBTOpEHUE: OKPYKHOCTH HA IIOC-
KOCTH, BBIYHCIICHHUS B OKPY)KHOCTH,
CTaHapTHBIC TTOI00US

Paznuunbie KOMOMHAIIMY TEN Bpa-
LIEHHS] U MHOT'OTPAHHUKOB

69

70

3agauu no Teme "Tena u moBepxHO-
CTH BpamieHus"
3anauu o teme "Tena u moBepxHo-
CTHU BpaieHus"

71

72

73

74

KoHnTtposbHas padora "Temna u mo-
BEPXHOCTH BpalieHus"

O6bém nununapa. Teopema 06 00b-
éMe TIPSAMOTO IMIMHAPA
Boruncnenue 00bEMOB TeN ¢ TOMO-
IIbI0 ONPENENEHHOTO UHTErpasa.
O06BEM KOHYCa

ITimomamu OOKOBOI U IIOJIHOM II0-
BEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aauu, CBs-
3aHHBIC C BBIYUCIICHHEM 00BEMOB
[WIMH]IpA, KOHyCca

76

77

[Ipuknanueie 3aaaun o Teme "O0b-
€MBbI U TTONIaAu TOBEpXHOCTEN Ten"

O0BEM mapa 1 IapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
1apa, I1apoBOro CETMEHTa U Iapo-
BOTO CEKTOpa
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78

[Ipuknanueie 3apaun mo Teme "O0b-
éMbl Ten", CBI3aHHBIE C 00BEMOM
nrapa u miomazasio chepsl. CooT-
HOILICHUSI MEX]Ty IJIOIIAASIMHU T10-
BEPXHOCTEH U 00BEMaMK MOAOOHBIX
Ten

79

80

81

82

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeomeTpuuecKue 3a1a4u, CBsi-
3aHHBIC C BBIYUCICHUEM 00bEMOB
TeJN | TUIOMIAIeH TOBEPXHOCTEH

KonTponsnas padora "[1nomanu
HIOBEPXHOCTH U 00BEMBI KPYTIIBIX
Ten"

JIBuxkenust npoctpancra. OtoOpa-
KeHUs. [[BHKeHUS 1 paBeHCTBO (hu-
ryp. O061mue cBoiicTBa IBMXCHU I

Buae! n1BukeHnil: napamiebHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPsIMOU

83

84

85

[TpeoOpa3zoBanus nogobdus. [psmas
u cepa Diinepa

I'eomeTpuueckne 3aaun Ha IpUMe-
HEHUE JIBUKEHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

Ob6o6maromee noropenue 11 mo-
HSATUH ¥ METOJIOB Kypca T€OMETpUN
10-11 knaccoB, cucTeMaTH3alMs
3HaHui: "[lapannenbHOCTh NPSIMBIX
U TJIOCKOCTEH B mpocTpaHcTBe"
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87

Ob6o6maromee noropenue 11 mo-
HSATUH U METOJIOB Kypca reOMeTpuu
10-11 xnaccoB, cucTeMaTHU3aIys
3HaHui: "BekTopel B npocTpancTee"

88

Ob6o6maromee moropenue 11 mo-
HSATUH U METO/IOB Kypca reOMeTpUu
10-11 xnaccoB, cucreMaTH3aIns
3HaHuil: "BekTopsl B mpocTpaHcTee"

89

90

O6o6matomee mosropenue 11 mo-
HATUN U METOJIOB Kypca F€OMETPUU
10-11 knaccoB, cucTeMaTH3aIHs
3HaHui: "OO0beM MHOTOrpaHHUKA"

Ob6o6maromee mosroperne 11 mo-
HATHH U METOJIOB Kypca FeOMEeTpUH
10-11 knaccoB, cucTeMaTH3alH
3HaHui: "OO6beM MHOrorpaHHuka"

91

Ob6o6maromee noropenue 11 mo-
HSATUN U METOJIOB Kypca FeoMeTpUun
10-11 knaccoB, cucTeMaTH3aIH
3HaHuii: "[lnomanu NoBepXHOCTH U
00BEMBI KpyTJIbIX Ten"

92

Ob6o6maromee noropenue 11 mo-
HATUNA U METOJIOB Kypca T€OMETPUH
10-11 kmaccoB, cucTeMaTH3alMs
3HaHui: "[lnonmaay moBepXHOCTH U
00BEMBI KpyTJIbIX Ten"

93

IIpomexxyTouHast arTecTanus B BUJIE
UTOTOBOM KOHTPOJIBHOH paboThI

94

95

[IpomexyTouHas aTTecTanys B BUJE
UTOTOBOW KOHTPOJILHOM paboThI

[ToBTOpEeHME, 0000IIEHUE U CUCTE-
MaTH3alus 3HaHUHU
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96

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKu U e€ pojib B pa3BUTHH CO-
BPEMCHHBIX HH)KEHEPHBIX U KOMITb-
IOTEPHBIX TEXHOJIOTUI

97

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKu U €€ pojib B pa3BUTHH CO-
BPEMCHHBIX HH)KEHEPHBIX U KOMITb-
IOTEPHBIX TEXHOJOTUI

98

99

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayKH U €€ pOJib B Pa3BUTUU CO-
BPEMEHHBIX MH)KEHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU CO-
BPEMEHHBIX HHKCHEPHBIX U KOMITh-
IOTEPHBIX TEXHOJOTUI

100

101

Hcropus pa3BUTHSA CTEPEOMETPUH
KAaK HayKH U €€ poJib B PA3BUTHH CO-
BPEMEHHBIX WH)KECHEPHBIX U KOMIIb-
FOTEPHBIX TEXHOJIOTHU

Wcropus pa3BuTus crepeoMeTpun
KaK HayKU U €€ poJib B pa3BUTHH CO-
BPEMEHHBIX HHKCHEPHBIX U KOMITh-
IOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKU U €€ poJib B pa3BUTHH CO-
BPEMEHHBIX HHKCHEPHBIX U KOMITh-
IOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Atanacsa JI.C., byty30B B.®. u ap. ['eometpus. 10—11 knacc. — M.: IIpocBernie-
Hue, 2020

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. A.B.IlleBkun. IllkonpHass maTeMaTWyecKash OJMMMHUAJA. 3aJadyd U PEIICHUS.
NIIEKCA. Mocksa 2018.

2. E.Il. Henun I'eomertpus 7-11 knaccet MJIEKCA Mocksa 2017.
3.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU UH-

TEPHET

http://school-russia.prosv.ru/info.aspx?ob_no=27431
http://festival.1september.ru/articles/620615/
http://www.scienceforum.ru/2015/976/7274

http://www.wiki.vladimir.i-

edu.ru/index.php?title=Mcnonb3zoBanue IIOP_B_00pa3oBareibHOM_MpoIecce



https://infourok.ru/go.html?href=http%3A%2F%2Fschool-russia.prosv.ru%2Finfo.aspx%3Fob_no%3D27431
https://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Farticles%2F620615%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.scienceforum.ru%2F2015%2F976%2F7274
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5

Y4eOHas quteparypa

1.Atanacsan JI.C., Byty3oB B.®. u np. 'eomerpust. 10—11 kmacc. — M.: [Ipocsere-
Hue, 2020

Y4eOHO-MeTOAMYECKAS JIUTEepaTypa
1.LEI'D 3000 3amau ¢ orBetamu. Maremaruka. Ilon penakuueit A.JI.CemeHoOBa,

N.B.Amenko. «9x3amen», 2022 r..

2. A.B.leBkun. IllkonpHas MaremMaTHyecKas OJMMIUANA. 3aJaud U PELICHUS.
NITEKCA. Mocksa 2018.

3. E.Il. Henun I'eometpus 7-11 knaccet MJIEKCA Mocksa 2017.

JlutepaTtypa, McnoJIb30BaHHAS MPU COCTABJIEHUM MPOTPAMMBbI

HopmaTuBHO-nipaBoBasi JuTeparypa
1. ®enepanpubiii  3akoH «0O0 oOpaszoBanmu B Poccuiickoit ~ Deneparum»
(26.12.2012r.).
2. Ilnan mepompusituit («JopoxkHas kaprtan) «/3MeHeHUs B OTpacisix COLMAIBbHON
cepsl, HallpaBJIEHHBIE HA MOBBIIICHUE 3PPEKTUBHOCTH 00pa30BaHUS U HAYKNY;
3. ®enepanbHblid 0a3UCHBIN YYEOHBIN TUIAH U TPUMEPHBIEC YUEOHbIE IUIaHbI U1l 00pa-
30BaTENIbHBIX yupexkaeHun Poccuiickoin denepanuu, peann3yomnx TporpaMMbl Cpea-
Hero (MoJHOT0) 00111er0 00pa3oBaHus.
4.  VYyeOnsiii iian MAOY KanuHUHTpaaCKOro MOPCKOTO JIULIES.
5.IIpumepHas mporpaMmma OCHOBHOI'O oOIIero oopa3oBaHus Mo aiareOpe U Hayajiam Ma-
TEMaTUYECKOTO aHAJIM3a U OTKOPPEKTUPOBAHA C YUETOM MporpaMMmsbl «Anredopa 10-11»,
pekoMeHIoBaHHOM MuHmCcTepcTBOM 0o0pa3zoBanus Poccuiickoit @enepannu (M., «Ilpo-
ceemenuey, 2020 r.).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU UH-
TEPHET

http://school-russia.prosv.ru/info.aspx?ob_no=27431
http://festival.1september.ru/articles/620615/
http://www.scienceforum.ru/2015/976/7274

http://www.wiki.vladimir.i-
edu.ru/index.php?title=Mcnonb3zoBanre _IIOP B _00pa3oBareirHOM ITpoliecce

MaTepuajibHO-TEXHHYECKOE 00ecneueHne 00pa3oBaTeILHOIO Mpolecca.

OcHoBHOe 000py10BaHHE:
1. KoMIIeKT MKOJIbHON MeOen! :
CTOJBI-15mIT.,
cTysbs-30 wr.,
YUUTENBCKUH CTOJ-1 MT.,
CTYJI yYUTEIbCKUIA- 1 IIIT.,
mkadel- 4 mrT.;


https://infourok.ru/go.html?href=http%3A%2F%2Fschool-russia.prosv.ru%2Finfo.aspx%3Fob_no%3D27431
https://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Farticles%2F620615%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.scienceforum.ru%2F2015%2F976%2F7274
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5

2.xomrbrotep «SAMSUNG» (1mirt.);

3.nmpoekimonHas cucrema: mpoektop « EPSONy (1mT.)
MPOEKIIMOHHBIN SKpaH HACTEHHBIH (1 mIT);

4 wnrepaktuBHas nocka «Elite Pan aboard» » (1mt.);

5.MHOTO(YHKIIMOHAJILHOE YCTPOUCTRO;

6.KOMIbIOTEPHBIN cToJ (1 miT.);

7.KoMnbroTEepHBIN cTya (1 mrT.);

8.Tym0a muist Tabnui (1 mT.)

O06opynoBaHne B METOIUICCKOM KaOUHETE:
Komnbrorep « PHILIPS»;

MHorodyHkImoHaipHOe yerpoiictBo HP Laser Jet 3052

OcHOBHOE OCHaAIlIEeHHE:

1. JleMOHCTpalMOHHBI MaTepuadl B COOTBETCTBUM C OCHOBHBIMM TEMaMU
porpaMmbl 00yUeHHUs, TaOIHIIBI 110 anredpe u reomerpuu i 10-11 kmaccos;

2. KapTOYKH C 3aJaHUSIMH 10 MaTeMaTUKe (TeMaTUYECKUN KOMILIEKT);

3. MOpPTPETHI BBIAAIOIIUXCA JIeITeIe MaTeMaTUKu. (411T. );

4. KOMIUJIEKT YEepPTEKHBIX UHCTPYMEHTOB KJIACCHBIX: JTMHEHKA, TPAHCTIOPTUP, YTOIb-
HUK.(lmT.);

5. (30°, 60°), yrompruk (45°, 45°), mupkyns;
6. HaOop MIaHUMETpUYEeCKUX QUryp.(Smr.);
7. Habop crepeoMmeTpruyeckux ¢uryp.(5 mr.);
8. KaHIIEJISIPCKUE MPUHAIICKHOCTH

9.Habop crepeomeTpudeckux puryp.(5 mr.)
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