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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBIsETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHus,
TaK Kak 00ecreuynBaeT BO3MOXKHOCTh U3YUEHUs AUCLUILINH €CTECTBEHHO-HAYYHON
HAIPaBJIEHHOCTH U MPEIMETOB 'yMaHUTApHOTO IUKJa. [10CKOJIBKY JTOIrMUECKOE MBIIIEHUE,
bopmupyeMoe IpU U3y4eHHH 00yUYarOIIMMUCS MOHATUHHBIX OCHOB T€OMETPUH, IIPU
JI0Ka3aTeJIbCTBE TEOPEM U MIOCTPOEHUH LIETIOUYKH JIOTUYECKUX YTBEPKIACHUM NIPU pEeLIEHUH
TF€OMETPUYECKHX 3aa4, YMEHUE BBIIBUTaTh M OIIPOBEPraTh TMIIOTE3bI HEIIOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O LIUKJIA, B YACTHOCTH (PU3HUYECKIX
3a1ad.

Llens ocBOGHMS IPOTPaMMBbI y4eOHOTO Kypca «I eoMeTpus» Ha yriyOinEHHOM ypOBHE —
pa3sBUTHE MHANBUIYAJIBHBIX CIIOCOOHOCTEH 00yUaromuXxcs IPU U3y4YEeHUH F€OMETPHH, KaK
COCTaBJISIONICH MpeaMeTHOH obnacTu «MaTemaTuka 1 nHpOopMaTHKa» yepe3 odecreueHue
BO3MOYKHOCTH ITPUOOPETEHUS M UCIIOIb30BAHUS O0JIee NTyOOKHUX FeOMETPUYECKUX 3HAHUHN U
JecTBUH, crieU(PUIHBIX TEOMETPUH, U HEOOXOJUMBIX JJISl YCHEIITHOTO TPO(eCCHOHATBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHRIMHU 3a7]a4aMH Kypca T€OMETPHUHU Ha YTIyOJIEHHOM YPOBHE, PAaCIIUPSIONIMH U
YCUJIMBAIOIIUMU Kypc 0a30BOIr0 YpPOBHS, SIBJISIOTCS:

paciupeHue NpeACTaBIeHUsI O FEOMETPUM KaK YaCTH MUPOBOM KyJIbTYphl U (POPMUPOBAHKE
OCO3HAHHU B3aMMOCBSA3U I'€OMETPUH C OKPYKAIOLIUM MHPOM,;

(opMHpOBaHKE MIPEICTABICHUS O POCTPAHCTBEHHBIX (PUTYPaX KaK O BaKHEHIIINX
MaTEMaTHYECKUX MOJEIIAX, I03BOJISIOIMX ONMCHIBATh U U3y4YaTh PA3HbIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HaHWE NOHATUHHOTO amnmnapara 1o pasjeiny «CtepeoMeTpus» ydeOHOTo Kypca reOMETpUu;

dbopMHpoBaHUEe YMEHMsI BJIaleTh OCHOBHBIMU MOHATHAMM O IPOCTPAHCTBEHHBIX (PUrypax U
UX OCHOBHBIMHU CBOMCTBAaMHU, 3HaHUE TEOPEM, (POPMYJI U YMEHHUE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dbopMUpOBaHNE YMEHHUSI pacllO3HABaTh HAa YEPTEKAX, MOJEIISAX U B pEaJIbHOM MHpE
MHOTOTPaHHMKY U TeJla BPALICHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

(dbopMUpOBaHKE TOHUMAaHUS BO3MOKHOCTH aKCMOMaTUYECKOIO TOCTPOCHUSI MaTEMaTHUECKHUX
TeopHii, GoOpMUPOBaHNE TOHUMAHHUS POJIM AKCMOMATHUKH MTPU IPOBEAECHUH PaCcCy KICHUA;

(dbopMUpOBaHNE YMEHHUS BIIaIETh METOJIaMH J10Ka3aTEIbCTB U aJlTOPUTMOB PEILIEHUs, YMEHUS
UX NIPUMEHSATH, IPOBOJUTH JTOKA3aTEIbHBIE PACCYKIEHUS B XO€ PEIICHUS CTEPEOMETPUIECKUX
3a/1a4 U 3a/1a4 ¢ MPaKTHYECKUM cojiepKaHueM, (POpMHUPOBAHHE MPEICTABICHUS O HEOOXOJUMOCTH
JI0Ka3aTeIbCTB MPU 00OCHOBAHUN MaTeMaTHYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B
IIPOBEJCHUH JIEYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE U COBEPLICHCTBOBAHNE MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4aromuxcs, M03HaBaTeJIbHON aKTUBHOCTH, UCCIIE0OBATEIbCKUX YMEHUHN, KPUTUUHOCTH
MBIILLUIEHHS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

¢dopMupoBanue GyHKIMOHATILHON IPaMOTHOCTH, PEIEBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKHUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaslbHbIX
’KU3HEHHBIX CUTYalUsIX U PU U3YYEHUHU APYTUX YUEOHBIX IPEIMETOB, IPOSBIECHUS 3aBUCHMOCTEN
Y 3aKOHOMEPHOCTEN, MOJEIIMPOBAHMSI PEAJIBHBIX CUTYallUi, UCCIEA0BAaHUS TIOCTPOEHHBIX MOJIETIEH,
MHTEPIIPETALIMU MTOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEpP)KaTEIbHBIMU JIMHUSAMH yueOHOro Kypca «I'eomerpusi» B 10—11 kmaccax
apistoTes: «[IpsiMble U IIIOCKOCTH B IPOCTpaHCTBE», « MHOrOrpaHHUKN», « Tena BpalieHus,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHne «yMETh ONEPUPOBATH MOHATUAMNY,
peNeBaHTHBIMU T€OMETPHH Ha YriyOnéHHoM ypoBHe o0y4yenus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEpKaTeNIbHBIM JINHUAM y4eOHOTro Kypca, a pOpMUPOBAHUE JIOTHUECKUX YMEHUIN
pacripeniesisieTcsi He TOJIBKO MO CoJepKaTeIbHbIM JMHUSAM, HO U 110 rofaM oOyuenus. CojaepkaHue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MTPEAMETHBIM pe3ybTaTaM OCBOeHUsT DenepanbHOoil padoueit
IPOTPaMMBl, PacIpeeIEHHBIM 110 T0/1aM 00YYEHHUs, CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IPUHIMITHAIBHBIM BOIIPOCaM 00ydaromuecs: 00pamainch HEOAHOKPATHO. JTO
II03BOJIIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUECKUMU MTOHATUSAMHU M HaBBIKAMHU 1OCIIEA0BATEIBHO
U MOCTYyHaTEIbHO, C COOJIIO/IEHMEM IPUHIUIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYATh B
OO0IIYIO CHCTEMY T€OMETPHUECKUX MPECTAaBICHUN 00yYaroIuXCcs, paciiupsist U yriryossis e,
00pa3ysl IPOYHbIE MHOXKECTBEHHBIE CBSI3H.



[Tepexon k N3y4eHUIO T€OMETPUN Ha YIIIyOJIEHHOM YPOBHE I103BOJISET:

CO3J1aTh YCJIOBUS [T TU(GepeHIIatuy 00ydeHus, TOCTPOSHUS MHUBHY aJIbHBIX
00pa30BaTeNbHBIX IPOrpaMM, 00ECIEUUTh YIIyOJIEHHOE U3yUEHHE T€OMETPUN KaK COCTaBIISIOILEH
yueOHoro npeamera «MareMaTukay;

HOJArOTOBUTH 00YYaOLIMXCS K MPOJIOJDKEHUIO U3yUEHHs MaTEMaTHKU C y4€TOM BbIOOpa
Oyaymieit mpodeccuu, odecreunBasi MPEeMCTBEHHOCTh MEX/1y OOIIUM U PO eCcCHOHATHHBIM
o0paszoBaHHEM.

Ha u3yuenue yueOHoro kypca «['eomerpusi» Ha yriyOonéHHOM ypoBHE oTBoauTcs B 11 ximacce
102 gaca (3 gaca B HeZEIIIO).

COJAEPKAHUE OBYYEHUSA
11 KUIIACC

Tesa BpanieHus

[TonsTHS: TMAMHIPUYECKAs TOBEPXHOCTh, KOHUYECKasi TOBEPXHOCTH, cheprueckas
MOBEPXHOCTh, 00pa3yrolre nopepxHocteil. Tena BparieHus: HUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacrnonoxenne cepsl U MIO0CKOCTH, KacaTelbHask INIOCKOCTh K cdepe.
W300paxenue e BpalleHus Ha II0cKocTH. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl U
niapa.

O6béM. OcHoBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOILHOTO
napajuiesenunena u cieAcTsus u3 He€. O0bEM MPsAMON U HAKJIOHHOM MPU3MBbI, LUIMH/IPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

Kom0Ounanuu ten BpaiieHus 1 MHOrorpaHHukoB. [Ipu3ma, BrycaHHas B LWIMHJP, ONMCAHHAS
oxono uunuHapa. [lepecedenue cdepsl u mapa ¢ IwiockocThio. Kacanue mapa u cdepbl
IUTOCKOCTBIO. [IOHSATHE MHOTOTpaHHHKA, OTMCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHOH B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEpPXHOCTU LWIMHPA, KOHYCA, III0Iaas cgepbl u €€ yactei. [logodue B
npoctpancTBe. OTHOLIEHHE 00BbEMOB, IIIOIIAICH TOBEPXHOCTEH MOJA00HBIX pUryp.
[TpeoOpa3zoBanue noo0us, romoteTus. Perenne 3a1a4 Ha IIIOCKOCTH € UCIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB U TE€J BPAILEHMsI: CEUSHUS LIMIMHAPA (MapalieibHO U
HEePIEHIUKYJIIPHO OCH), CeUEHHsI KOHYca (TapajuieibHble OCHOBAaHHUIO U IPOXOIALINE Yepe3
BEpILMHY ), CEYEHHUS 1apa, METOAbl IOCTPOEHUSI CEUEHUI: METO/ CJIEZIOB, METOJI BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTBe. Onepanuy Hajl BEKTOpaMH. BEKTOpHOE yMHOXEHNE BEKTOPOB.
CaoiicTBa BeKTOpHOTro yMHOKeHHUs. [IpsimoyrosibpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue Bektopa no 6asucy. KoopanHaTHO-BEKTOPHBINA METO U
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBmwxenus nmpoctpanctBa. Otobpakenus. J[Bmkenus u paBeHCTBO Guryp. OOmue cBoicTBa
JBYDKEHUH. BUbl ABMKEHMIA: TapasieNbHbIA IEPeHOC, LIEHTPaIbHAs CHMMETPUS, 3epKajibHas
CUMMETpHUS, TOBOPOT BOKPYT npsamMoii. [IpeoOpazoBanus nmogobus. Ilpsmas u cepa Ditnepa.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaxknaHckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTH TPAXKTIAHCKON MO3UITUH O0YJAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA, MPEACTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIEAYP TPaXXIaHCKOTO 001IecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMOICHCTBOBATh C COITMAIbHBIMI MHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIaHCKON UACHTUYHOCTH, YBAKECHUS K MTPOIILJIOMY U
HACTOALLEMY POCCUMCKON MAaTEMATUKH, HIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUSM POCCUMCKUX



MaTeMaTUKOB U POCCUHCKON MAaTEMAaTUYECKON IIKOJIbI, UCIIOJIb30BAHUE ATHX JOCTUKECHHUI B IPYTUX
HayKaX, TEXHOJIOTHSX, chepax SKOHOMHKHY;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUICKOTO Hapo1a, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MMOBEJICHHUS, CBI3aHHOTO C IPAKTUYECKUM MMPUMEHEHHEM JTIOCTHKEHUN HAYKH
U JICATEITbHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHHUH, PACCyKICHUH, BOCIIPUUMYUBOCTh K MATEMAaTHUYECKUM acTICKTaM
pa3.HI/I‘-IHBIX BHUIOB I/ICKyCCTBa;

5) ¢pu3nyeckoe BocIUTaAHHE:

C(bOpMI/IpOBaHHOCTb YMCHI/HI HpI/IMeHHTB MAaTEMaTUYCCKUEC 3HAHUS B I/IHTepecax BHOpOBOFO 158
Oe3omacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (3JI0POBOE IMUTAHKE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJsipHas GU3NUecKas akTHBHOCTD), PU3UIECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIBHOMN JCATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTB K TPYy, OCO3HAHUE IICHHOCTH TPYIOIIO0MS, HHTEPEC K Pa3INIHBIM chepam
pohecCuOoHANBHOM e TENIbHOCTH, CBA3aHHBIM C MATEMAaTUKOMN U €€ IPUJIOKEHUSIMHU, YMEHNE
COBEPIIIATh OCO3HAHHBIN BBHIOOP OyayIel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI, TOTOBHOCTH U CIOCOOHOCTH K MaTeMAaTHYECKOMY 00pa30BaHUIO M CaMOOOPA30BAHHIO HA
MPOTSDKCHHUH BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHUH MPAKTUYCCKUX 3a7a4
MaTCMaTHqGCKOfI HaHpaBHCHHOCTI/I;

7) 3KOJIOrH4€eCKO€e BOCIIUTAHUE:

C(bOpMPIpOBaHHOCTI) 3KOJIOI‘PI‘~I€CKOI>1 KyJII)TypI)I, IIOHUMAaHUEC BIUSHUA COIIUAIIBHO-
SKOHOMHYECKHX ITPOIIECCOB Ha COCTOSIHUE TPUPOAHON U COITUATBHOM CPeIbl, OCO3HAHUE
MI00ATLHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM, OpUEHTAIUS Ha IPUMEHEHHE MaTEMaTHUYECKUX
3HAHWH IS PEIICHMS 3374 B 00JIaCTH OKpYKaroel cpe/ibl, INIAHUPOBAHUE TTOCTYIKOB U OLICHKU
WX BO3MOKHBIX MMOCIIEICTBUH JJIsl OKPYKAIOIIEH CpEeJIbl;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTeMaTHYECKON HAYKH Kak c(hephl YeToBeUYeCKOn
JACATCIIbHOCTH, OTAaIlOB eé paSBI/ITI/ISI 1 3HAYUMOCTH IJIs1 pa3BI/ITI/I${ IOUBUWIN3allUHU, OBJIAACHUEC A3BIKOM
MaTE€MaTUKH U MaTEMaTHYECKOM KyJIbTYpPOU Kak CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTb
OCYHICCTBJ'IHTI) HpOGKTHYIO u PICCJ'ICI[OBaTeJ'II)CKy}O NCATCIIBHOCTD I/IHJII/IBI/II[yaJ'II)HO U B rpynr[e.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

BBISBIISATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKA MaTeMaTHUECKUX OOBEKTOB,
MOHSATHH, OTHOIIEHUIH MEXTy TOHATUSIMHE, (HOPMYITHPOBATH ONPEIEICHNUS TIOHSITHIA, YCTAaHABITUBATh
CYLIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS JJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (HOPMYITUPOBATh U MPE0OPa30BBIBATH CYXIECHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBIISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (haKTax,
JTAHHBIX, HAOIOJICHHUSIX M YTBEPXKICHHSIX, ITPeIaraTh KPUTSPUH TS BBISIBICHHS 3aKOHOMEPHOCTEH
U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHHEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JTOKA3aTeIhCTBA MATEMAaTHUECKUX YTBEPIKICHH (TIPSIMBIE M OT
IPOTHBHOTO), BBICTPAauBaTh apTyMEHTAIUIO, IPUBOJAUTE PUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXK/ICHHS U BHIBOIB;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee MOIXOAIMINI ¢ YIETOM CaMOCTOSATENLHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKUe 1eHCTBHA:



MCIIOJIb30BaTh BOMPOCHI KaK UCCIIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUS, (HOPMYIUPOBATh
BOIIPOCHI, (PUKCUPYIOIINE POTUBOPEUHE, TPOOIIEMyY, YCTaHABIMBATh HCKOMOE U JaHHOE,
dbopMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHIO, MHEHHE;

IPOBOAMTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE 110
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SIBJICHUS, TPOLIECCa, BBISIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHNUS U BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHU S, UCCIIEI0BAaHNUs, OLIEHUBATh JOCTOBEPHOCTD IOTYYEHHBIX PE3YJIbTaTOB, BHIBOIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BbIIBUTaTh IPEIIIOJI0KEHUS O €r0
pPa3BUTUU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:

BBISBJIATH J1e(DUUUTHI MH(OPMALIUHY, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JIJIS
pelleHus 3a1auH;

BbIOHMpaTh UHPOPMALINIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMIHBIX BUAOB U (hopM
MpEeJICTaBICHHUS,

CTPYKTYPHPOBATh HH(POPMAIHIO, IPEIICTABIIATE €€ B Pa3IMUHBIX (POPMaX, HILTIOCTPUPOBATH
rpaduyecKu;

OLICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUSA

Oo0wmenne:

BOCIPUHUMATH U OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
0OLIeHMs], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX Y MMCbMEHHBIX
TEKCTax, JaBaTh MOSACHEHUS M0 X0y PEIICHUS 3aJaul, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3yIbTar;

B X0JIe 00CYX/I€HUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMbI, IPOOJIEMBIL,
peliaeMoii 3a1a4m, BbICKAa3bIBaTh UJICH, HAIICTICHHBIE Ha TOUCK PEIICHHUS], COTIOCTABISTh CBOU
CYXKICHHS C CY>KJIEHUSIMU JIPYTUX YYaCTHUKOB JHaiora, 0OHapy>kKMBaTh pa3anune U CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyITUpOBaTh pa3HOITIACHsL, CBOU BO3PAKEHHUS;

MPEJICTaBIISITh PE3yJbTAThl PEIICHUS 33Ja4l, IKCIIEPUMEHTA, UCCIIEI0BaHus, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIUICHHS ¢ YUETOM 3a]a4 IPE3eHTAIlMM U OCOOCHHOCTEH
ayJIuTOPUH.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJjauH, BBIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHThI pelIeHuH ¢ yu€TOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HaBbIKaMU MTO3HABATEIbHOM pe(IeKCUN KaK OCO3HAHUS COBEpLIAEMBbIX ASHCTBUH 1
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJbTATOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1a4H;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIIEHUH 3aja4ul, BHOCUTh
KOPPEKTHBBI B JIeTEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX, HAWICHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUIM, OOBSICHATh IPUYUHBI JOCTHXKEHUS
WM HEJOCTUIKEHHSI pe3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW ¥ UHIMBHLyaJIbHON paboThI IpH
pelieHny yuyeOHbIX 3a/1a4, IPUHUMATD 11€JIb COBMECTHOM e TEIIbHOCTH, IIJIAHUPOBATh
OpraHu3aII0 COBMECTHOM padoThI, paclpeaesisTh BUAbI padoT, J0roBapuBaThCs, 00CYkKAaTh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHCHHS HECKOIBKUX JIFOCH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboTsl (00CykaeHHs, 0OMEH MHEHHIA, «MO3TOBBIE
HITYPMBD» U UHBIE), BBIIOJHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEUCTBUSA C APYTUMU
YJIeHAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIAAa B OOIINI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.



IMPEAMETHBIE PE3YJIBTATbBI
K xoniy 11 kjacca o0ydaromuiicss HAYYUTCS:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C IIHJIMHAPHYECKON, KOHUYECKOH U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOIY4EHUS;

OTIepPUPOBATH MOHATHIMH, CBSI3aHHBIMH C TeJIAMH BPAILICHH: LIUIMHIPOM, KOHYCOM, cepoit
U I1apOM;

pacrio3HaBarh Tella BpalleHus (LUIMHAP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI
IIOJTy4€HUS TEJl BPaILCHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJI0KEHNUE CPEephl U TIIOCKOCTH;

BBIYHUCIIATH BEJIMUYMHBI 2JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpalleHHsl, 00BbEMBI U TUIOIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUYECKHX TeJl C IPUMEHEHHEM (OPMYIT;

CBOOOJIHO ONEPUPOBATH OHATHAMM, CBI3aHHBIMU ¢ KOMOMHALMSAMU TeJl BPAIIEHUS U
MHOT'OI'PaHHHKOB: MHOTOT'PAaHHHK, BIIMCAHHBIHN B cepy U OMHUCAaHHBIN 0K0JIO chepbl, chepa,
BIIMNCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS;

BBIUNCIISTH COOTHOIIEHUS MEX/1y IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMuU OIOOHBIX TeET;

n300pakaTh U3y4aeMble GUTYPBbI, BBITOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHMSI TEJ BPALLCHMUS;

U3BJICKaTh, MHTEPIPETUPOBATH U NTPE0OPa30BBIBATH HH(OPMALIMIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOpaMH;

3a[aBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelaTh reOMeTpUYECKUE 3aJa4l Ha BBIYMCIIEHHUE YIII0B MEX/1Y NPSIMbIMH U IJIOCKOCTSAMU,
BBIUMCJICHUE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/Ia MPU PELICHUH;

CBOOO/IHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBINOJIHATH U300paKEHNsI MHOTOI'PaHHUKOB U TeJI BPAlLlleHUs [TPU NapajjieIbHOM MEpEeHocCe,
LEHTPAIbHOW CHUMMETPHUH, 36pKAIIbBHOW CHUMMETPHUH, ITPU IIOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOA00NUS;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TeJl BpallleHUsI: CeUEeHUs HMWIMHIpa (IapajuleIbHo U
HEePIEHIUKYIJIIPHO OCH), CeUeHHsI KOHYca (TapauiebHble OCHOBAaHHUIO M IPOXOIAIINE Yepe3
BEpILMHY ), CEYECHHUS 11apa;

MCII0JIb30BaTh METO/bI TIOCTPOECHHUS CEYEHHUI: METO/I CIIEI0B, METO/l BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYILEH TIIIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS;

NPUMEHSTh reoMeTpruecKkre (HakThl JIsl pELICHHs CTEPEOMETPUUECKUX 3a/1a4,
IIPEIOJIaratoIuX HECKOJBKO I1aroB PEIICHNUs, €CJIN yCIOBHS IPUMEHEHHS 3a1aHbI B SIBHOW 1
HEesIBHOU (opMme;

pelaTh 3aJa4y Ha 10Ka3aTeIbCTBO MaTEMAaTHUYECKUX OTHOIIEHNUN U HAXOKIEHHUE
FeOMETPUUYECKUX BEJINYHH;

IIPUMEHSTH IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU
PELIEHUHN CTEPEOMETPUUECKUX 3a7aY;

IIPUMEHSTH [TOJIyYEHHBIE 3HAaHWSI HAa IPAKTHKE: CPAaBHUBATh, AaHAIIM3UPOBATh U OLIEHUBATh
peasibHble CUTYyalluH, IPUMEHATh U3YUYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOIECCE MTOUCKA
pelIeHnss MaTeMaTH4ecKu COPMYITHMPOBAHHON POOIEMbI, MOJICIMPOBATh pealibHbIe CUTYalluy Ha
A3bIKE TEOMETPHUH, UCCIIEI0BATH IOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM N€OMETPUUYECKHUX
NOHATHUH U TeopeM, armnapara ajareopsl, perars NPakTHYeCKUe 3a1a4H, CBI3aHHbIE C HAX0XKICHHEM
FeOMETPUUYECKUX BEJINYHH;

UMETb MPEJCTaBICHNUS 00 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUU KaK COCTAaBHON YacTH
byH1aMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIIACC
Ne  |[HaumeHOBaHUWE pa3ieioB U TEM IPOTPaMMEI IKOJ'II/I‘IGCTBO 4acoB ‘ OnextpoHHbIe (1(pOBBIE) 00pa3oBaTEIBHBIC
n/m Bcero|KonTponbHbIE [IpakTHyecKue PECYPCBI
paboThHI paboThHI
‘1 HAHanHTquCKaﬂ reoMeTpust H15 Hl H H
2 [ToBTOpeHue, 0600IIeHNe U cucTemMaTu3anus (|15 1
3HAHUU
‘3 HO6’béM MHOTOTpaHHHKA Hl? Hl H H
‘4 HTena BpALICHUS H24 Hl H H
5 [Tnomaau moBepxXHOCTU U 00BEMBI KPYTIIbIX |19 1
Te
6 |Mswierms 51 | |
7 [ToBTOpeHue, 0600IIeHNe U cucTemMaTu3anus (|17 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 |18 0
[MTPOI'PAMME




