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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sBsIETCS. OJTHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro o0Iie-
ro o0pazoBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTb U3yUEHUs AUCLUILIINH €cTe-
CTBEHHO-HAYYHOI HANpaBIEHHOCTH M MPEIMETOB T'yMaHuUTapHoro mukia. Ilo-
CKOJIbKY JIOTMUECKOE MBIIUIEHUE, (popMHupyeMoe Mpu U3y4eHUU O0y4aroUTMMHUCS
HOHSTUWHBIX OCHOB I'€OMETPHUH, IIPHU JOKA3aTEIbCTBE TEOPEM M MOCTPOCHUU Iie-
HOYKH JIOTUYECKUX YTBEP)KJIECHUI NPU PELICHUH N'€OMETPUYECKUX 3a/lad, YMEHUE
BBIJIBUTaTh U ONPOBEPraTh TUIOTE3bl HEMTOCPEACTBEHHO UCIIONIBb3YIOTCS MPHU pelie-
HUU 33]1a4 €CTECTBEHHO-HAYYHOI'0 LIMKJIa, B YACTHOCTH (PU3HUYECKHX 3a/1ay.

[lenas ocBoeHUs1 mporpaMmMbl yueOHoOro kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEN OOy4aroUMxcs MpU U3yde-
HUM TEOMETPUH, KaK COCTaBJISIOLIEH mpeaMeTHO obsactu «MartemaThka U HUH-
dbopmaTrkay 4yepe3 00ecleueHre BO3MOKHOCTH MPUOOPETEHUS U MCIOJIb30BAHUS
0oJee rIIyOOKUX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX TEOMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMUpOBaHKE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O Bax-
HEHIIMX MAaTeMaTUYECKUX MOJENAX, NO3BOJISIIOIIMX ONUCHIBATh U U3y4YaTh pa3HbIC
SBJICHHSI OKPY>KAIOUIEro MUpa, 3HaHWE MOHATUHHOTO anmnapara no pasaeny «Cre-
pEeoMeTpuUs» y4eOHOT0 Kypca Fr€OMETPHH;

(dbopMUpOBaHNE YMEHMSI BIAJE€Th OCHOBHBIMU MOHATHSIMH O MPOCTPAHCTBEH-
HBIX (PUTypax U UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeOpeM, GopMysn U yMeHUE
UX MPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCO-
OBl perieHus 3aa4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MHUpPE MHOTOIPAHHUKHU M TEJIa BPAILECHHS, KOHCTPYUPOBATh F€OMETPUYECKHE MOJIE-
m;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU J10KA3aTE€IbCTB M aJITOPUTMOB
pELICHMs], YMEHUS UX IPUMEHSATH, IPOBOAUTH JOKA3aTEJIbHbBIE PACCYKACHUS B XO-
JIe€ PELICHUs] CTEPEOMETPUUYECKUX 3aJad M 3a7ad ¢ MPAKTUYECKUM COJAEpKAHUEM,
(opMUpOBaHKE NPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIbCTB PU 0OOCHOBA-



HUU MaTEeMaTHUYECKUX YTBEPKACHUU U POJU aKCUOMATHKU B MPOBEACHUU JEAYK-
THUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEICKTYAIbHBIX U TBOPUYECKUX CIOCOO-
HOCTE 00y4aromuxcsi, MO3HaBAaTEIbHOM AKTUBHOCTH, HUCCIEAOBATEIIbCKUX YMe-
HUMN, KpUTUYHOCTU MBIILICHUS, UHTEpeca K U3YUEHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI paclio3HaBaTh MPOSBICHUS T€OMETPHUUECKUX MOHITHI, 0OBEKTOB U 3aKO-
HOMEPHOCTEN B peabHBIX )KM3HEHHBIX CUTYalMSIX U MPU U3YUCHUH JPYTUX yueo-
HBIX MIPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOICTTUPOBAHUS
peaIbHbIX CUTYallUl, UCCIEIOBaHMsI MOCTPOECHHBIX MOJENEN, HHTEPIIpETaIH 10~
JTy4YEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 xnaccax sBiswoTcs: «lIpsMble U TUIOCKOCTH B MPOCTpaHCTBEY, «MHOro-
rpaHHUKN», «Temna BpameHus», «BeKTopbl W KOOpAUHATHI B IPOCTPAHCTBEY,
«/IBMKEeHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH MO-
HATUSAMWY, PEJIEBAHTHBIMUA F€OMETPUHU Ha yrayOaéHHOM ypoBHE oOyuenus B 10-11
KJIaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUAM Y4eOHOTo Kypca, a ¢op-
MUPOBaHUE JIOTHYECKUX YMEHUH pacipeensieTcss He TOJIbKO M0 COep KaTeIbHbIM
JUHUSAM, HO U 10 roaam oOydenus. Conepkanue oOpa3oBaHus, COOTBETCTBYIOLIEE
IpeIMETHBIM pe3ysbTataM ocBoeHus dDenepanbHON padodeil mporpaMmel, pac-
peneNéHHbIM TI0 ToJIaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPUHIMIIMAIBLHBIM BOIIpocaM oOydaroriuecs: oOpalaiiuch Heo-
HOKpPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJA/IEHUE T€OMETPUYECKUMU TOHATHUSI-
MU Y HaBBIKAMH TOCIEJOBATENbHO U MOCTYNATEIbHO, C COOIIOJEHUEM MPUHIMIIA
MIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUATh B OOIIYI0 CHCTEMY F€OMETPUIECKIX
MIPEACTABICHUM OO0YYaIOIMUXCs, pacmupsis U yrayomnss e€, oOpasys NpOYHbBIE
MHO>KECTBEHHBIE CBA3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3garh ycnoBus ais auddepeHumanivi oOy4eHus, HTOCTPOSHUS WHIUBUY-
aJbHBIX 00pa30BaTENIbHBIX MpOrpamMMm, 00eCNeuuTh YriIyOlIEHHOE M3Y4YEHHE TeO-
METPUHU KaK COCTaBJISIONIeH yueOHOTro npenMera «MaremaTukay;

HOJIFOTOBUTH O0YYaIOUIMXCS K MPOJOJDKEHUIO U3yUYEHUsI MAaTeMaTHKHU C y4é-
TOM BBIOOpa Oyayiel nmpodeccun, o0ecrneunBasi MPeeMCTBEHHOCTh MEXAY O0ITUM
U ipo(eccuoHaIbHBIM 00pa30BaHUEM.

Ha u3yuenue yyeOHoro xypca «I'eomerpusn» Ha yriayOiaEHHOM YpOBHE OTBO-
nutcs 204 gaca: B 10 knacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 ga-
ca (3 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTprr. Touka, mpsiMasi, INOCKOCTh, TPOCTPAHCT-
BO. [loHsATHE 00 aKCHMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPUH U CIEICTBUSA U3 HUX.

B3anMmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIUEC, I1a-
pajuIeNIbHBIE U CKpeInBaromuecs npsamMsle. [I[pu3Haku CKpemmBarOmMUXCsl MPSMBIX.
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: IapajlICIIbHbIC IIPSMbIC
B IPOCTPAHCTBE, NaPAJUIEIBHOCTD TPEX MPSAMBIX, [1apaUICIIbBHOCTD IIPAMOU U IUIOC-
koctu. [lapamienbHoe W IIEHTpadbHOE MPOEKTUPOBAHUE, N300pakeHue Quryp.
OcCHOBHBIE CBOMCTBA MapajUIeIbHOIO MpOEeKTHpoBaHusA. M3o0paxxkenue Quryp B
MapajuIeIbHOW IPOEKIHMH. YTJIBI C COHAIPABICHHBIMA CTOPOHAMH, YTOJ MEXKIY
IPSAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh INIOCKOCTEN: MapajljIebHbIe INIOCKO-
CTH, CBOMCTBa NapaJuleJbHBIX IUIocKocTel. [Ipocreiimme npocTpaHcTBeHHbIE (U-
TypbI Ha IJIOCKOCTH: TETPASIP, HaPAILIEIIEIIUIIE, IOCTPOCHUE CEYEHNN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NMPAMBIE NAapaJUICIbHbIC U NEPIEHAUKYISIPHBIE K IIJIOCKOCTH, NPHU-
3HAK MEPIEHAUKYISIPHOCTH IIPSIMOM U IUIOCKOCTH, TEOpEMA O MPSIMOM NEPIEHIU-
KYJISIPHOU IIIOCKOCTH. OpTOroHanpHOE NpoeKTHpoBaHue. Ilepnenaukynsap v Ha-
KJIOHHBIE: PACCTOSIHUE OT TOYKH JO INUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10 IUIOC-
KOCTH, TPOEKIHUs (PUTyphl HA MJIOCKOCTb. [leprneHIuKyasspHOCTh MIIOCKOCTEN: MPH-
3HaK MEPIECHANKYJSIPHOCTH IBYX IJIOCKOCTEN. TeopeMa o0 TpEX MepIeHANKYIsIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBOICTBA IIOCKUX YTJIOB MHOTOTPAaHHOro yria. CBOWCTBA IUIOCKMX W JIBYTpaH-
HBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHO-
ro yrJia.

MHororpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienunienr, NpsIMOYTOJIBHBIN TMapaJuIeNIeNuIle] U ero cBoucTBa. Kparuaii-
1IMe MyTH Ha MMOBEPXHOCTU MHOrorpanHuka. Teopema Ditnepa. [IpocTpancTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, MpaBUIbHAS U yCEUEHHAsS
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHeW MpaBwibHOM mupamuubl. [Ipa-
BWIbHbIC MHOTOI'DAHHUKU: IMPABUJIbHAS IPU3MaA U IPABUJIbHAS NUpaMuzAa, Ipa-
BUJIbHAS TPEYTOJIbHAS MUpaMuUJa U MPaBWIbHBIN TeTpasap, Kyo. [lpencrasienue o
IIPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTAdP, NOAEKA3AP U UKOCAIP.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
a1 OOKOBOW MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TIOIIATh
OCHOBaHMI, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Msl. [lnomans 0oko-
BOM MOBEPXHOCTH M MOBEPXHOCTH IPABUJIBHOM NMHUpPAMUJIBI, TEOPEMA O IUIOLIAIU
YCEUEHHOU TTUPAMU/IBI.

CumMmeTprs B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM MPABUIBHBIX MHOTO-
IrpaHHUKOB. CUMMETpHs B NPABUIBHOM MHOTOIPaHHUKE: CHMMETpUS Hapajuielie-
NUIea, CAMMETPHSI IPABWIBHBIX IIPU3M, CHMMETPHS NIPABUIIBHON TUPAMUJIBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEK-
TOpa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U IPOTUBOIIOIOKHO HaIIPaBJICH-
HbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIEMCTBHSI ¢ BEKTOPAMU: CIOKEHHE U BBIYH-
TaHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha YUCIIO.
CBolicTBa ci0keHUs BEKTOpoB. CBOICTBA YMHOKEHHsI BEKTOpa Ha 4yucio. [loHs-
THE KOMIUIAaHApHbIE BEKTOPHI. [Ipu3HaKk KOMIIIIaHApHOCTH TPEX BEKTOPOB. IIpaBu-
J0 mapajuienenuiena. TeopemMa O pasiioKEHUH BEKTOpa IO TPEM HEKOMIUIAHAp-
HbIM BekTopaM. [IpsismoyronsHas cucrema koopauHat B mpocrtpanctse. Koopauna-
Tbl BEKTOpa. CBA3b MEXAy KOOpJIAWHATaMH BEKTOpPA U KOOPAMHATAMM TOYEK. YTOJI
Mexay BekTopaMu. CKansipHOE IPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsaTus: HMIMHAPUYECKAsE TOBEPXHOCTh, KOHUUECKasl TOBEPXHOCTh, chepu-
yecKasi MOBEPXHOCTh, 00pa3yrolire moBepxHocTel. Tena BpalleHus: MUIMHAP, KO-
HYyC, yCeUE€HHBIN KOHYC, cdepa, map. Bzaumuoe pacmnosnoxxkenue chepsl U TIIOCKO-
CTH, KacaTeIbHas TUIOCKOCTh K cdepe. 3o0pakeHue Ten BpalieHus Ha TIOCKOCTH.
Pa3BépTka nununapa u konyca. Cummerpus chepsl 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MpAMO-
YTOJILHOTO Tapajuienenuneaa u ciaeactsus u3 He€. OO0bEM MPsSMON M HAKIOHHOU
MIPU3MBI, [IWJIMHIPA, MUPaMUJIbl 1 KoHyca. OO0bEM 11apa v mapoBOro CETMEHTA.

KoMOuHaruy Ten BpameHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnvicaHHas B 1H-
JUHAP, ONMCAaHHAg OKO0JIO HMIMHApa. [lepeceuenue cdepsl U mapa ¢ mIOCKOCThIO.
Kacanune mapa u cdepsl 1miockocTelo. IloHsSTHE MHOrOrpaHHHMKa, OMUCAHHOTO
0K0J10 cepsl, chephl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIIICHHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTel.
[Tomo6ue B mpoctpanctBe. OTHOIIEHHE 00BEMOB, TJIOMANEH TTOBEPXHOCTEH TO-
nooHbIX uryp. [Ipeodpazopanue nmogodus, romoTeTus. Pemenne 3amay Ha 1I0C-
KOCTH C HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U T€J1 BPALIEHUS: CEYEHUs LIMJINHIpA
(mapasiesbHO U MEPIEHIUKYJSPHO OCH), CEYEHHsI KOHyca (IapajuleibHbleé OCHO-
BaHHIO U MPOXOJAIIME YEPE3 BEPUIMHY), CEUEHHS IIapa, METO/Abl TOCTPOEHUs Ce-
YEHUI: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/I TIEPEHOCA CE-
KYLIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopel B npocTtpanctBe. Onepamuu HajJ BEKTOpaMu. BekTopHOE yMHOXe-
HUE BEKTOpOB. CBOMCTBAa BEKTOPHOIO yMHOXeHUs. lIpsiMoyronbpHas cucrema Ko-
opauHaT B nmpocTtpancte. Koopaunatel BekTopa. Paznoskenue BekTopa mo 6asucy.
KoopirHaTHO-BEKTOPHBIA METO PU PELLIEHUH T'€OMETPUUYECKUX 3a/1a4.

J{BUKeHUSsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (puryp.
OOmue cBoiicTBa ABMXEHWH. BuIbl NBIKEHMIA: MapajuleNbHbIA TEpPEeHoc, IEH-
TpaJibHasi CAMMETpPHS, 3epKaJibHas CUMMETPUS, MIOBOPOT BOKPYT mpsamou. [Ipeo6-
paszoBanus nogodus. [Ipsimas u cdepa Didnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPE]JI-
HEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCHICKOr0 OOIIECTBA, MPEICTABICHUE O MaTeMaTH4e-
CKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYP
Ipa)X/IaHCKOro 001ecTBa (BBIOOPHI, ONPOCHl U APYroe), yMEHUE B3aUMOJECHCTBO-
BaTh C COIIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (YHKIUAMH U Ha3HAue-
HUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCITOJIb30BAHUE 3THUX JOCTHXKEHHI B APYrMX HayKaxX, TEXHOJOTHSX, cepax 3Ko-
HOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U JAESITEIbHOCThIO YYEHOI0, OCO3HAHUE JTUYHO-
ro BKJIa/Ia B MIOCTPOECHHUE YCTOMUMBOTO Oy1yIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MUpPY, BKIIIOYAs ICTETUKY MAaT€MaTHYECKHUX 3a-
KOHOMEPHOCTEW, 00BEKTOB, 3a/]1a4, pELICHUH, PacCy IAECHUN, BOCOPUUMUYHUBOCTh K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OpMUPOBAHHOCTH YMEHUS MPUMEHSATh MaTeMaTUYECKHUEe 3HaHUSI B UHTEpe-
cax 3JI0pOBOro M 0e30macHOTo 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K CBO-
€My 37I0POBBIO (3710pOBOE MUTaHKE, COAIAHCUPOBAHHBIN PEKUM 3aHITHUH U OTIbI-
xa, peryisipHas (pusnveckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU
3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESATENBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOII00Us, HHTEpEC K pa3iny-
HBbIM c(epaM npodeccuoHanbHON NesATeIbHOCTH, CBA3aHHBIM C MaTeMaTUKON U €€
NPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oyayuied mpodeccuu u
peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIEC IJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYeCKOMY 00Opa30BaHHUIO U CaMO0OpPa30BaHUIO HA MPOTSKEHUU BCEH KU3-



HU, TOTOBHOCTh K AKTUBHOMY yYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a]a4 MaTeMa-
TAYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh KOJIOTMUECKOW KYJIbTYphl, TOHUMAHUE BIUSHUS COIIU-
IIbHO-9KOHOMHUYECKUX TPOLIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIBHON Cpe-
JIbI, OCO3HAHKE TJIOOAIBHOTO XapaKTepa IKOJIOTHIECKUX MPoOJIeM, OpUCHTAIHS Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH JJIA pelIeHUs 3a/1ad B 00JacTH OKpYyXKaro-
el cpenbl, MIAaHUPOBAHUE TMOCTYNKOB U OIEHKA UX BO3MOXHBIX IMOCIEICTBUIM
JUTSL OKpY>Karole cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MpPAKTUKH, TOHUMaHHE MaTeMaTh4e-
CKOM HayKu Kak cdepbl YeIIOBEUECKOMN JESITEIIbHOCTH, ITAlOB €€ pa3BUTHS U 3HA-
YUMOCTH JJIs1 pa3BUTHS LIMBUJIN3ALNH, OBJIAJCHUE SI3bIKOM MaTeMaTUKH U MaTeMa-
TUYECKON KyJIbTYypOW KaK CPEJICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIIECTBISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, MOHATUNA, OTHOIIEHUA MEXIY MOHATUSAMHU, POPMYIUPOBATH ONpEaee-
HUS MOHATHUN, YCTAHABIMBATH CYIECTBEHHBIA MPU3HAK KJIACCHU(PUKALIMH, OCHOBA-
HUS 17151 0000LIECHHS U CpaBHEHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpMyIHpOBaTh U MPEOOPa3OBBIBATH CYXKACHUS: YTBEpPAU-
TeJbHBIE U OTPULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYK-
TUBHBIX YMO3AKJIFOYEHNUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh coco0 pemieHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJBKO BapH-
aHTOB pEILIEHUs, BBIOMpaTh Haubosiee NOAXOAIIMNA € YYETOM CaMOCTOSITENIBHO
BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh BOMNPOCH], PUKCUPYIOILINE TPOTUBOPEUHE, TPOOIEMY, yCTaHABIIU-
BaTh MCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3H-
1[110, MHEHHE,

MPOBOJIUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINM 3KCIIEPUMEHT, UCCIIECOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOMIOACHUS, UCCIIEIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOJyUECH-
HBIX Pe3yJbTAaTOB, BBIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIABUTATh MPEI-
MOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBIIATH J€(UIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHMBAaTh HaJAEKHOCTh MH(OPMAIMU IO CAMOCTOSITENIBHO C(hOPMYITUPOBaH-
HBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJSIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOYKY 3pPEHHS B yCT-
HBIX U MMCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHMS MO XOJly PELICHHUs 3aJaud, KOM-
MEHTUPOBATh MOJYUYEHHbBIN pPe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npo0JieMbl, pelraeMoil 3aauu, BbICKa3bIBaTh HJIEH, HalleJIEHHbIE HA TIOUCK pellle-
HUS, COMOCTABIIATh CBOM CYXIEHHS C CYKICHUSMH JPYTUX YYACTHUKOB JIMAJIOra,
oOHapy>KuBaTh pa3iu4Kle U CXOJCTBO MO3UIMH, B KOPpEeKTHOU dopme (hopmyiu-
pOBAaTh Pa3HOTJIACHS], CBOM BO3PAXKEHUS;

IPEACTABIIATh PE3YJbTAaThl PEMICHHS 3a/1a4M, SKCIIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CAaMOCTOSITENIbHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C y4ETOM 3a/Jay mpe-
3€HTALMH U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIOCO0 PELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJICTh HAaBBIKAMU IMO3HABATEIBHOU PE(IIEKCUU KaK OCO3HAHUSI COBepIlae-
MBIX ACHCTBUIA U MBICTUTEIBHBIX IIPOIECCOB, X PE3YJIbTATOB, BIAJETh CIIOCO0AMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCA U pe3ysbTaTa PEIICHUS] MaTEMAaTUYECKON
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI MpU PelIeHUH Y4eOHBIX 3a7a4, IPUHUMATh 1I€JIb COBMECTHOM AESTENbHO-
CTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThI, pacipeneisTh BUIbl padoT,
JIOTOBApPUBATHCA, 00CYXKIaTh MPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHUS HE-
CKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE LITYPMbD» U HHBIE), BBIIOJHITH CBOK 4YacTh PabOTHl U KOOPAMHUPO-
BaTh CBOM JIEUCTBUS C APYTMMH WICHAMH KOMaH/bI, OLIEHUBATh Ka4€CTBO CBOETO
BKJIaZla B OOLIMH MPOJYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUH TIPU pe-
IICHUU 3a/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYKIACHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHPOBATH MOHATHUSIMH, CBSI3aHHBIMHU C YTJIAMH B MPOCTPAH-
CTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKITY IPSAMOU U MIIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (TIpU3Ma, TH-
pamuia, IPSMOYTOJIBHBIN IMapaiiesienumes, Kyo);



e KJAcCU(UIIMPOBATH MHOTOIPAaHHUKH, BHIOMpAsi OCHOBaHMS i Kiaccu(u-
Kalluu;

e CBOOOAHO OMEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEYECHHEM MHOTO-
I'PaHHUKOB IIOCKOCTHIO;

e BBINOJHATH MAapaIENbHOE, LIEHTPAIIbHOE U OPTOTOHAIIBHOE MPOEKTHPOBA-
HUE QUTYp Ha TIOCKOCTb, BBITIOIHATH M300pakeHus (PUTYp HA MIIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3INYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NMUpaMu-
71a), TEOMETPUUYECKUX TEJ C MPUMEHEHHEM (popmyT;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CUMMETPHUH, IEHTP, OCh U IUNIOCKOCTh CUMMETPUU (UTy-
PBL;

e CBOOOIHO OMEPHPOBATH MOHITHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM M KO-
OpAMHATaM B IPOCTPAHCTBE;

e BBHINIOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pelaTh 33/1a4d Ha J0Ka3aTeJbCTBO MaTeMaTHUYECKUX OTHOILIEHUH U Haxo-
KJICHUE T€OMETPUYECKUX BEJIMYHMH, MPUMEHSSI W3BECTHBIE METOAbl IpHU
pEeIIeHNd MaTeMaTHYeCKHX 3a7ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMPUMEHATH MPOCTEHIIME NpPOrpaMMHBIE CpPEICTBA U  DIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e U3BJIEKATb, IPEOOPA30BHIBATH U MHTEPIPETUPOBATH UHPOPMALUIO O MPO-
CTPAaHCTBEHHBIX T'€OMETPHUECKHUX (PUTypax, MpPEJCTaBICHHYIO Ha uepTe-
XKaxX U PUCYHKax;

e TMPUMEHSTH MOJIyYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIU3UPO-
BaTh pealibHble CUTYyallMH, NMPUMEHSATh U3yUEHHbIE MOHATUS B IpoIecce
MIOKCKA PEIICHHs] MaTeMaTUYeCKu C(HOPMYIMPOBAHHON MPOOIEMBI, MOJIE-
JUPOBATh pealbHbIE CHUTyaIlMM Ha S3bIKE T€OMETPHH, MCCIEAOBAaTh IO-
CTPOCHHBIE MOJICIH C HMCIIOJIb30BAHUEM T€OMETPHUYECKUX MOHITHH U TEO-
pem, amnmnapara anredpsl, pemaTs NpakTUYeCKue 3a7auu, CBsI3aHHbIE C Ha-
XOXKICHUEM F€OMETPUUECKUX BEIMYUH;

e UWMETh MPEACTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHSI TEOMETPUH KaK CO-
CTaBHOMW 4acTu (pyHIaMEHTa Pa3BUTHUS TEXHOJOTHUH.

K konmy 11 kiacca oOyyaronuiicss HAyquTCs:

e CBOOOAHO OMNEPUPOBATH MOHATUSMH, CBSI3AHHBIMHU C IHJIMHAPUYECKOM,
KOHUYECKOU U CPEepUUYECKON MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TOMY-
YEeHMUS,;



OIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: LIUIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacro3HaBaTh Teja BpalleHus (MHIUHAP, KOHYC, cdepa u map) u o0bsic-
HSATB CHOCOOBI MOTY4YEHHsI TEJ BPaLCHHUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
O0BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBSA3aHHBIMM C KOMOMHAIMSAMH TeEl
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEX/y IUIOIIAIIMU TTIOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEI;

U300pakaTh u3ydaemble (DUTYphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE 4Yep-
TEXU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTH CEUEHHUS TEJl BPALLICHUS;

U3BJIEKAaTh, HHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh MHPOPMAIMIO O MPO-
CTPAaHCTBEHHBIX I'€OMETPUUECKUX (PUrypax, MpeJCTaBICHHYIO Ha uepTe-
XKax U PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpalMU HaJl BEKTOPaAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
penaTb reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMBIMU
U TUIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUNA OT TOYKU JI0 MJIOCKOCTH, B 11€-
JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPHU PELICHUH;
CcBOOOHO ONEpUPOBATH MOHSATHIMH, CBSI3aHHBIMHU C JIBUJKEHHEM B IPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHATh M300pa)K€HNsT MHOTOTPAHHUKOB M TEJI BPAILlEHUs TpU Hapai-
JIEJIBHOM IIEPEHOCE, LICHTPAJIbHOW CHUMMETPHUM, 3EPKAIBHON CUMMETPUHU,
IIPU MOBOPOTE BOKPYT MPSMOM, IPeoOpa3zoBaHus MOA00US;

CTPOUTbH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEUEHUS LIWIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCITIOJIB30BaTh METO/IbI IIOCTPOEHUSI CEYEHMI: METOJ CIE0B, METOJ BHYT-
PEHHETO MPOEKTUPOBAHMSI, METO] IEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKIACHHUS;



OPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, NPEANoaralnX HECKOJIBKO I1aroB PEIIeHUs, €CJIA YCIOBHS NPHU-
MEHEHUS 3a/I1aHbI B SBHOU U HESIBHOU (popme;

pelaTh 3a7a4y Ha JI0Ka3aTeJIbCTBO MaTEMAaTHYECKUX OTHOLICHUM U Haxo-
XKICHUE T€OMETPUYECKUX BEJINYMH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/aY;

IIPUMEHATD IOJYYCHHBIE 3HAHUS Ha INPAKTHKE: CPaBHUBATH, aHAINU3HUPO-
BaTh U OLICHUBATh PEAJILHBIC CUTYAllUH, IPUMEHATh U3yYEHHBIC ITOHATHS,
TEOpEMBbI, CBOWCTBA B MPOLIECCE MOUCKA PEUICHHUs] MaTeMaTHU4ecKu cop-
MYJIMPOBAHHON MPOOJIEMbI, MOJIETUPOBATh pEaJbHbIE CUTYallud Ha SI3bIKE
r€OMETPUH, UCCIEAOBATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TEO-
METPUYECKUX TOHATUN U TeopeM, ammapaTa ajreOpsl, pelarh MpakTuye-
CKME 3aJ1a4¥, CBSI3aHHBIC C HAXO0KJICHUEM I€OMETPUYECKUX BEJINYNH;
UMETh NPEJICTaBIEHNs 00 OCHOBHBIX ATanax pa3BUTHsS F€OMETPUH KaK CO-
CTaBHOU 4acTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB M TeM IPoO- (undgposbie)
Konrpoasubie | IlpakTuueckue
n/n rpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 23 1 0
5 Bsaumnoe pacronoxenue npsMbIx B Ipo- 5 0 0
CTpaHCTBE
3 [TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B 3 1 0
MIPOCTPAHCTBE
4 HepuneHz[HKyns{pHOCTb MPSIMBIX U TIOCKO- o5 1 0
CTEH B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS 5 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM MpPo- uu¢poBbIe
Ne /i P P Konrtpoannbie | IIpakruuyeckue (1udpp )
rpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 AHanmuTHYECKass TEOMETPHS 15 1 0
) HOBTopeHI/ie, 00001IeHNE U CUCTEMAaTH3a- 15 1 0
1S 3HAHUT
OO6bEM MHOrOrpaHHHUKA 17
Tena BpameHus 24 1
5 [Inomaay noBepxHOCTU U OOBEMBI KPYT- 9 1 0
JIBIX TEJ
6 JIBYOKeHUS 5 0 0
7 HOBTopeHI/ie, 0000111eHIe U CUCTEMaTH3a- 17 1 1
1S 3HAHUT
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 1
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