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INOACHUTEJIBHASA 3AIINCKA

I'eoMerpus sBIsETCS OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHus,
TaK Kak o0ecreunBaeT BOZMOXKHOCTh U3yUEHHS TU CIIUTUIMH €CTECTBEHHO -HAyYHOM HAMIPaBIEHHOCTH
U IPEIMETOB T'yMaHUTAapHOro Iukia. [IOoCKONbKYy JIOrMYecKoe MbIIUIeHUE, (opMuUpyeMoe Npu
U3yYEHUU OOydYalolMMUCA MOHATUWHBIX OCHOB T'€OMETpPHUM, IpH JI0Ka3aTeIbCTBE TEOpPEM H
MOCTPOCHUH ILIEMOYKH JIOTUUECKUX YTBEP)KJIECHHUM NPU PEIICHUH I€OMETPUYECKUX 3a]ad, YMEHHE
BBIJIBUTAaTh W OIPOBEPraTh TUIIOTE3bl HEIMOCPEACTBEHHO HCIONB3YIOTCS IPU PEIICHUM 3a]1a4
€CTECTBEHHO-HAYYHOI'0 IIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/]ad.

Llens ocBoeHHMs TporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE —
pa3BUTHE WHAUBUAYAIbHBIX CIIOCOOHOCTEH OOydYaloMMXCS NpU H3YYEHUH TEOMETpUH, Kak
cocTaBisIolIel mpenMeTHoM oOnactn «MaTtematuka W HHpOpMaTHKa» Yepe3 obecreyeHne
BO3MOXKHOCTH TPUOOPETEHUS W HCIIOJIb30BaHUA OoJiee TIyOOKUX TeOMETPUYECKMX 3HAHUW U
JNeHcTBUM, clenu(UYHBIX TE€OMETPUH, U HEOOXOJUMBIX I YCHEIIHOro Ipo(hecCHOHAIBLHOTO
00pa3oBaHMsl, CBA3AHHOI'O C UCIOJIb30BAaHUEM MAaTEMATHKHU.

[IpuopureTHpIMH 3alayaMu Kypca F€OMETpPUM Ha YIIIyOIEHHOM ypOBHE, pacIIMpSIOIUMU U
YCUITMBAIOIIUMH Kypc 6a30BOT0 ypOBHSI, SBIISIOTCS:

pacimpeHre IpeiCcTaBiICHHsI O TEOMETPUU KaK YacTH MHPOBOU KyJIbTYphl U (hOpMHUpOBaHHE
OCO3HAHMS B3aMMOCBSI3H FT€OMETPUU C OKPYKAIOLIUM MUPOM;

(¢opMupOBaHUE TMpEICTAaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEeMaTUYECKAX MOJEIAX, NO3BOISAIOIUX ONUCHIBATE U M3Yy4aTh PA3HBIC SIBJICHUS OKPYKAIOIIETO
MUpa, 3HAHUE MOHATUITHOIO ammnapara 1o paszaeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuu;

(dbopMupoBaHUE YMEHUS BJIaI€Th OCHOBHBIMU MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTYpPaX U UX
OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (OpMYyIl U YMEHUE UX MPUMEHSATh, YMEHUS JOKa3bIBaTh
TEOpPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 33124,

¢dbopMupoBaHUE YMEHHUS paclo3HaBaTh Ha YepTekKaX, MOJENSIX U B peajbHOM MHpE
MHOTOI'PaHHUKH U TeJla BpalleHU s, KOHCTPYUPOBATh FEOMETPUUYECKHAE MO EIIHN;

(opMupoOBaHUE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOT0 MOCTPOCHUS MaTeMaTHUECKUX
Teopuil, popMHUpOBaHUE TOHUMAHMS POJIM AKCUOMATUKH IIPU MPOBEJIEHUHN PACCYKIEHUM;

(bopMHpOBaHUE YMEHUS BIAZECTh METOJAMH JOKa3aTEIbCTB M aJITOPUTM OB PEIICHUS, YMEHHUS
UX NPUMEHSATh, IPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHUS B XOJE PELICHUS CTEPEOMETPHUYECKUX
3a]a4 U 3a7a4 C MPAKTUYECKUM CoJepKaHUuEM, (OPMHPOBAHUE MPEACTABICHUS O HEOOXOTUMOCTH
JIOKa3aTeNbCTB MpPU OOOCHOBAHMHM MAaTEMAaTUYECKHUX YTBEPKACHMH M POJM AKCUOMAaTHKH B
MIPOBEJIEHUH JEAYKTUBHBIX pacCyKIECHUM;

pa3BUTUE U COBEPLUICHCTBOBAHME WHTEUIEKTyaJIbHBIX W TBOPUYECKHUX CIOCOOHOCTEH
oOyyaronxcs, I103HABAaTEIbHOM aKTUBHOCTH, MCCIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIIJIEHUS, THTEPECA K U3YYECHHIO T€OMETPUH;

¢dbopmupoBaHne (QyHKUMOHATBHONH TPAaMOTHOCTH, pEJIEBAaHTHOW T'E€OMETPUM: YMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX
YKU3HEHHBIX CHUTYalUsAX U MPH U3YUCHHUH APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEM, MOAEIMPOBAHUS PEATbHBIX CUTYaALIMI, UCCIEIOBAHMS MIOCTPOECHHBIX MOJENIEH,
WHTEPIPETALUH ITOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJI€p)KAaTEIbHBIMU JIMHUSAMU yueOHOro kypca «I'eomerpusi» B 10—11 kimaccax
apistoTcs: «IIpsMble M TMJIOCKOCTHM B MPOCTpaHCTBE», «MHororpaHHuku», «Tema BpallleHUs,
«BeKTOopbI U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH TOHSTHSIMI,
peneBaHTHBIMH I'€OMETPUH Ha yTiIyOJIEHHOM ypoBHE 00yuenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
cofiepKaTeNIbHbIM JIMHUAM y4eOHOro Kypca, a popMHUpOBaHUE JTOTHYECKUX YMEHUHN pacipeensercs
HE TOJIbKO IO COAepX aTelbHbIM JUHUAM, HO M 1O rogaMm oOydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE IPEAMETHBIM pe3ysbTaTaM ocBoeHUs DenepanbHON pabodell Iporpamel,
pacupenenéHHBIM 10 ToxaM OOydeHHs, CTPYKTYPUPOBAHO TakUM 0Opa3oM, YTOObI KO BCEM



OCHOBHBIM, HPHHLIMIMAIBHBIM BOIpocaM oOydarolyecss o0palaluch HEOIAHOKPATHO. ITO
M03BOJIIET OPraHN30BaTh OBJIAJIEHUE N'€OMETPUUECKUMHU ITOHATHIMHU U HABBIKAMHU [1OCIIE0BATEIBHO
U TOCTYNATeIbHO, C COONIOJEHHEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYATh B
OOIIYI0 CHCTEMY TE€OMETPUYECKUX MPEICTaBICHUN OOYy4alOUIMXCs, paclupsis U yrayomss e€,
00pa3ys MPOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexon K U3y4eHHIO FT€OMETPHUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISET:

co3nate ycnoBus g auddepeHIHanu  00ydeHHs, IOCTPOSHMS] HMHJIUBHIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECIeUUTh YIIIyOJEHHOE U3yUYeHHE T€OMETPUH KaK COCTABIISIFOIIEH
yuebHoro npenmera «MaTemaTuka;

MOJITOTOBUTHh OOYYAIOIIUXCS K TPOAODKCHHUIO U3YUEHHS MAaTeMaTUKH C y4&€ToM BbhIOOpa
Oynymiet mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXIYy OOMMM U TpOoQeCCHOHATBHBIM
o0pa3oBaHHEM.

Ha usydenue yue6HOro Kypca «I'eomerpusi» Ha yriayOiaéHHOM ypoBHE oTBoauTca 204 yaca: B
10 kmacce — 102 yaca (3 waca B Henenmo), B 11 kimacce — 102 gaca (3 gaca B Hezeo).



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA «I'EOMETPHUSI»
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kiancKoe BOCIIUTAHHE:

cpopMHUPOBAHHOCTH I'PaXKJaHCKOM MO3UIIMH 00YJarOIIErocsi Kak akTHBHOT'O M OTBETCTBEHHOT'O
YJIeHa POCCHUIICKOro 00IecTBa, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS
Pa3NIUYHBIX CTPYKTYD, SIBJCHUN, MPOLIEAYpP I'Pa)kJIaHCKOro 00111ecTBa (BHIOOPHI, OPOCHL U APYroe),
YMEHHME B3aMMOJICHCTBOBATh C COIMAJIBbHBIMH WHCTUTYTaMU B COOTBETCTBHH C MX (YHKIHUSIMHU U
Ha3HaYCHHEM;

2) maTpuOTHYECKOE BOCITUTAHHE:

C(OpPMUPOBAHHOCTb POCCHUICKON TIpa’kAaHCKOW HAEHTUYHOCTH, YBAXXEHUS K IPOLUIOMY U
HACTOSILLIEMY POCCHHCKOW MaTeMaTHUKM, LIEHHOCTHOE OTHOLIEHHE K JOCTHIXKEHUSM POCCUICKUX
MAaTEMaTUKOB M POCCUICKON MaTEMAaTUYECKON IIKOJIbI, UCIIOIb30BAHUE ITUX JOCTHXKEHUHN B JPYTUX
HayKax, TEXHOJIOTUAX, c(hepax SKOHOMUKHY;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HaHHUE IYXOBHBIX I[EHHOCTEH POCCUICKOro Hapojaa, ChOPMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, STUUECKOI0 MTOBEACHUS, CBA3AHHOIO C IPAKTUUECKUM IIPUMEHEHUEM JOCTUKEHUN HayKu
U 1€ TENbHOCThIO YUYEHOI'0, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUYMBOIO OyAYyIIETo;

4) acTeTHYECKOe BOCIIUTAHHE:

ICTETUYECKOE OTHOLIEHUE K MUY, BKJIOYas ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7ay, pPELICHUH, PaCCyXACHUH, BOCIPUUMYHMBOCTH K MAaTEMaTHYECKHM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocIUTaAHHE:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTEeMAaTUYECKHE 3HAHUS B MHTEpecax 30pOBOrO U
6e3ormacHoro obpasa XKM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBbIO (310pOBOE MUTAHHE,
cOaaHCUPOBaHHBIN PEXUM 3aHATHH U OTJBIXA, pErysipHas (U3NUecKas aKTUBHOCTS), (huzndeckoe
COBEPIIEHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOM J1€STENBHOCTHIO;

6) TpynoBO€ BocnMTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHWE LIEHHOCTH TPYIOJIOOMS, MHTEpeC K pPa3M4HbIM cdepam
npo(ecCHOHANBbHOM 1€ TeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOM M €€ NPUIOKEHUSMH, YMEHHE
COBEpLIaTh OCO3HAHHBII BbIOOp Oynyliei mpodeccun U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUIaHbI, TOTOBHOCTh U CIHOCOOHOCTh K MaTeMaTHYE€CKOMY OOpa3OBaHUIO U CaMOOOpPa30BAHUIO Ha
HOPOTSDKEHUH BCEW JKM3HHM, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B PEIIEHUM IPAKTHUYECKUX 3a]ad
MaTeMaTUYECKOM HaIllpaBIEHHOCTH;

7) 3K0JIOTHY€eCKOe BOCITUTAHME:

cOpMHUPOBAHHOCTh ~ JKOJIOTMYECKOM  KyJbTyphl, IOHMMAHHE BIUSHUSA  COLMAJIBHO-
SKOHOMUYECKUX IIPOLECCOB HAa COCTOSHHUE IPUPOAHOM U COLUAJIBHON Cpeibl, OCO3HAHHE
r7100aJIpHOr0 XapakTepa HKOJIOTMYECKUX MPoOsieM, OpUEHTALMs Ha IPUMEHEHHE MaTeMaTH4eCKUX
3HAHMM JJIS pelieHus 3a7a4d B 00J1aCTH OKpYXKAIoLeH cpelibl, IIIaHUPOBaHUE MOCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX ITOCIIE€ACTBUM /ISl OKPY>KaIOLIEe cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

cpopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIECTBEHHOW MPAaKTUKH, TOHUMAaHUE MaTeMaTHUEeCKON HAayKu Kak c(epbl YeloBeUeCKOn
JeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHS LIMBHIIM3AIIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpeIACTBOM II03HAHHUS MHpa, TOTOBHOCTbH
OCYIIECTBIIATH MPOEKTHYIO U UCCIE0BATENbCKYIO ASSITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



METAINPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

ba3oBble Jloruueckue AeicTBUS:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU MATEMAaTUUECKUX OO BEKTOB, TOHATHUH,
OTHOIIEHUH MEXAYy TOHATHUAMU, (DOPMYIUpPOBATH OMNPENCICHUS TOHSATHUH, YCTaHABJIUBATh
CYIIECTBCHHBIA MpU3HAK KIAacCU(PHUKAIIMUA, OCHOBAHHS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUHU
MIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTH U MPEOOPa3OBBIBATH CYXKACHHUS: YTBEPAUTEIHHBIE U
OTpULIATEIbHbIE, €IUHUYHBIC, YACTHBIC U 0OIINE, YCIOBHbIE;

BBISIBIIITh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpEYHsS B (aKTax,
JIAHHBIX, HAOTIOACHUSX U YTBEPKICHUAX, TIPEIaraTh KPUTEPHH JJIs BBISIBJICHHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYUHIA;

JeNaTh BBIBOJABI C HCIHOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX W HMHAYKTHUBHBIX
YMO3AKJIIOYEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JI0KAa3aTEIbCTBA MATEMATHUYECKUX YTBEPXKIAECHUM (MPSAMBIE U OT
MIPOTUBHOI0), BRICTPAUBATh apryMEHTAIIHIO, IIPUBOAUTH IPUMEPHI K KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIC CY)KJICHHS U BBIBO/IBI,

BBIOMPATh CIIOCOO perieHus yueOHOHM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATH HAaNOO0JIee MOAXOSIINN C YIETOM CAaMOCTOSITENBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKUE AeCTBHS:

WCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEICKUNA WHCTPYMEHT IO3HAaHHS, (OPMYIHPOBATH
BOIIPOCHI, (UKCHPYIOIIHME MPOTHBOPEYHE, NPOOJIEMYy, YyCTaHABIMBAaTh MCKOMOE H JIaHHOE,
(bopMHPOBATH TUIIOTE3Y, APT'YMEHTUPOBAThH CBOIO MO3UIIMIO, MHCHHE;

MPOBOAUTh  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM ~ JKCIIEPUMEHT,  HMCCJIEIOBaHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJCHHS, MPOIlecca, BBISIBICHHUIO
3aBUCUMOCTEH MEXKYy 00BEKTaMU, SIBICHUSIMH, IIPOI[ECCaMU;

CaMOCTOATENLHO (HOPMYIHPOBATh OO0OOIIEHUS M BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOIIOACHMS], UCCIEIOBaHUS, OLEHUBATH JOCTOBEPHOCTh MOJNYYEHHBIX PE3YyJIbTaTOB, BHIBOJAOB U
0000IIIEHHNI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE MPOLIECCA, a TAKKE BBIIABUTATh MPEANOI0KEHUS O €r0
Pa3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nungopmanueii:

BBISIBIISITH NeUIUTHl MH(OpMAIMU, TaHHBIX, HEOOXOMUMBIX JIS OTBETa Ha BOIPOC W JUIS
pelIeHus 3a1a4H;

BBIOMpaTh  MHGOPMALIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  TUIOB,  aHAJIM3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMALIHIO PA3TUIHBIX BUIOB U ()OPM MIPEICTABIICHUS;

CTPYKTYPHPOBaTh MH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3IMYHbIX (HOpMax, WUILTIOCTPUPOBATH
rpaduyuecku;

OILICHUBATh HAJAEKHOCTh MH(QOPMAIIUU IO CAMOCTOSTEIBHO CPOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBHS

OoO01enne:

BOCIIPUHUMATL H q)OpMyJII/IpOBaTL Cy)K,Z[eHI/IH B COOTBCTCTBHUU C yCJIOBI/IHMI/I n neisiMu
06IlIeHI/I}I, sICHO, TOYHO, I'PAaMOTHO BbIpaKaTb CBOIO TOUKY 3PCHH: B yCTHBIX U MMCBMCHHBIX TCKCTAX,
aBaTh MMOACHCHHUA 110 XOI[y peHIeHI/ISI 3a1a4u, KOMMGHTI/IPOBaTI) HOJ'Iy‘-I@HHI:IfI pe3ynLTaT;

B XOJ¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOH TEeMbI, MPOOJIEMBI,
pemaeMoﬁ 3a/lavur, BBICKA3bIBaTb HJICH, HALCIICHHBLIC Ha IMOUCK PCEHICHUS, COIOCTABJIATH CBOU
CYXJEHUS C CYXACHMSIMM IPYIMX YYacTHUKOB Juajiora, oOHapyXMBaTb pPa3jIM4Ue€ U CXOJICTBO
MO3HIIH, B KOPPEKTHOH Gopme POopMYITHPOBATH PA3HOTIIACH S, CBOU BO3PAKCHUS;



MPEJCTaBIATh pe3yJibTaThl PpEHICHUs 3a/layd, SKCIIEPUMEHTA, WCCIEe0BaHuUs, IPOEKTa,
CaMOCTOSITENILHO BBIOUpPATh (hOpPMAT BBICTYIJICHUS C YYETOM 3a]ay MPE3eHTAlMu U 0COOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIEe YHUBeEpcalbHbIE yYeOHBbIE TeiiCTBHSA

Camoopranu3amnusi:

COCTaBJISITh IUJIAH, QJITOPUTM pEIICHUs 3a7a4d, BBIOMPATh CIOCO0 pEIICHHsS ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHAHTHI PEHICHU C YI4ETOM HOBOW MHGOpMAITIH.

CaMOKOHTPOJIb, SMOIIHOHANbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMH MO3HABATEIBHON pPedIIeKCHH KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUN U
MBICJIMTEIILHBIX MPOIIECCOB, UX PE3yJIbTATOB, BJIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporiecca U pe3yJibTaTa PeIIeHUs MaTeMaTHYSCKOM 3a/1a4H;

MPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBHI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HAWJCHHBIX OINHUOOK,
BBISIBJICHHBIX TPYAHOCTEIH;

OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa IIENU M YCIOBUSM, OOBSCHATH MPUUYHHBI JOCTHKCHHUS
WIA HEAOCTH)XEHHsSI pPE3yJbTaTOB  JEATENbHOCTH, HaXOAUTh OIIMOKY, [aBaTh OIICHKY
npUOOPETEHHOMY OMBITY .

CoBMecTHasl 1eSITeJIHOCTh:

MMOHMMATh W HCIOJIb30BaTh IMPEHMYNIECTBA KOMAHJIHON W WHIMBUAYAIbHOH PaOOTHI TpH
peleHny y4eOHBIX 3a/1a4, IPUHUMATH I1eJIb COBMECTHOM JCATEIIEHOCTH, INIAHHUPOBATH OPTaHHU3AIHIO
COBMECTHOM pabOoThI, pacpenensTh BUIAbl padoT, TOrOBApUBATHCS, 00CYKAATh IPOIECC U PE3YIbTAT
paboThI, 0000IaTh MHEHHUST HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYKIeHHs, OOMEH MHEHHWH, «MO3TOBBIE
HITYPMBI» U WHBIEC), BBITOJHATH CBOIO YaCTh Pa0OTHl U KOOPUHUPOBATH CBOU JCHCTBUS C APYTUMU
YJleHaMH KOMAaHJIbI, OIICHMBATh KAa4YeCTBO CBOETO BKJIaJa B OOMUH TPOAYKT MO KPHUTEPHSM,
c(OpMYJIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiaacca o0y4aromuicst HAy4uTCs:
CBOOOJIHO OIIEPHPOBATH OCHOBHBIMHU MOHSATHSIME CTEPEOMETPHH IIPU PEIICHUH 33/1a4 ¥ IPOBEICHUN
MaTEeMaTHYECKUX PACCYKIACHUN;
NPUMEHSATH aKCHOMBI CTEPEOMETPUH U CIECTBUS U3 HUX IIPU PELIICHUN T'€OMETPUIECKUX 3a]1a4;
KJIacCU(HUIMPOBATh B3aMMHOE pACHOJOXKEHHE TMPSIMBIX B IMPOCTPAHCTBE, NJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE;
CBOOOJIHO ONEpPUPOBATH MOHSITHUSMHU, CBSI3AHHBIMU C YIJIaMHU B MPOCTPAHCTBE: MEXIY MPIMBIMHU B
IPOCTPAHCTBE, MEXY MPSIMOH U TIIIOCKOCTBIO;
CBOOOIHO OIIEPUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOT' OTPaHHUKAMH;
CBOOOJIHO Pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpU3Ma, MUPAMUIA, TPSIMOYT OJIBHBIH
napajiesienumnen, Kyo);
KJIaCCU(PUIIMPOBATH MHOTOT'PaHHUKH, BBIOMPasi OCHOBAHHUS JJIs KiTaccu(uKaIuy;
CBOOOJIHO ONEPHPOBATH MOHSATUSIMH, CBSI3aHHBIMU C CEYEHUEM MHOT'OTPAaHHUKOB TIOCKOCTHIO;
BBINOJTHATh MTapaJlJIeIbHOE, IIEHTPAIbHOE W OPTOTOHAJIBHOE TTPOSKTHPOBaHUE (UTYpP HA TIOCKOCTH,
BBITOJHATh N300 pakeHus PUTyp Ha MIIOCKOCTH;
CTPOWTh CEYEHUS MHOTOIPAHHUKOB Pa3JMYHBIMH METOJAMH, BBITOJHATH (BBIHOCHBIC) ILJIOCKHE
YepPTEeKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y;



BBIYHCIISITH IJIOIIAIA TOBEPXHOCTENH MHOTOIPAaHHUKOB (TIpH3Ma, MUpamMua), FeOMETPUIECKHUX TEJ C
npuMeHeHueM GopMy;

CBOOOJIHO OMEpUPOBATh TMOHATHUSMU: CHMMETPUS B MPOCTPAHCTBE, ILEHTP, OCh U TIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (PUTYPHI,

CBOOOJIHO OMEpUPOBATH TOHSATUSMHU, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HAJl BEKTOPAMU;

pemarh 3a7a4i Ha JI0Ka3aTelIbCTBO MATEMAaTUUECKUX OTHOIIECHUH M HAXOXKICHHE I'eOMETPUYECKIX
BEJIMYMH, IPUMEHSIS M3BECTHBIE METOJbI MPU PEIICHUH MAaTeMaTUYECKUX 3aJad IMOBBIIIEHHOIO U
BBICOKOT'O YPOBHSI CJIOXKHOCTH;

MPUMEHSTh MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U AIEKTPOHHO -KOMM YHUKAIIMOHHBIE CUCTEMBI ITPU
PEIICHUH CTEPEOMETPHUECKUX 3a/1aY;

W3BJICKaTh, MPeoOpa3oBBIBATH W HMHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKHUX (PUTYypax, MPEACTAaBICHHYIO Ha YepTEXaX U PUCYHKAX;

MPUMEHSTH MOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH PealibHbIE CUTYyallUH,
MPUMEHSTh U3YUCHHBIC TTOHSTUS B MIPOLIECCE IMOMCKA PEIISHUSI MAaTEMAaTUYECKH CPOPMYIIMPOBAHHOM
po0JIeMBbl, MOACIMPOBATh peajibHbIe CHUTYAallUH Ha SI3bIKE T'€OMETPHUH, UCCIIEA0BATh TOCTPOCHHBIE
MOJIEN C HCIOJIb30BAaHUEM T€OMETPUYECKHX IMOHATHH M TeopeM, ammaparta aiaredpsl, peliatb
MPAKTUYECKU € 3a/1a4U, CBA3AHHBIE C HAXOXKEHUEM I'€OMETPUYECKUX BEJIMYUH;

UMETb MPEACTABICHUS 00 OCHOBHBIX Tanax pa3BUTHS T€OMETPHH KaK COCTABHOM 4acTu yHJaMEeHTa
pa3BUTHUA TEXHOJIOTHIA.

K konmy 11 kiacca o0y4aromuicst HAy4uTCs:
CBOOOJIHO OIEPUPOBATH MOHATHIMM, CBI3aHHBIMH C MIMHIAPUYECKOH, KOHMUECKON U ChepruecKoit
MOBEPXHOCTSAMHU, OOBSCHATH CIIOCOOBI TTOTYUCHHUS;
ONepUpOBaTh MOHATHSIMM, CBA3aHHBIMH C TeJlaMU BpALICHMS: LUIMHIPOM, KOHYCOM, cepoil u
1apoM;
pacrno3HaBaTh Tejla BpamieHus (MUIMHADP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI TIOJTydCHHS
TEJ BpAIlleHUs;
KJIacCH (PUIIMPOBATH B3AUMHOE PacrojiokeHue chepbl U IIOCKOCTH;
BBIUUCIIATh BEIMYMHBI 3JEMEHTOB MHOIOI'DAaHHUKOB M TE€J BpalleHus, OO0BEMBI M ILIIOLAIU
MOBEPXHOCTEH MHOTOIpaHHUKOB M TEJ BpAIlEHHs], T€OMETPHUECKUX Tell C IPUMEHEHHEM () OpMYIT;
CBOOOJHO ONEpPUPOBaTh IOHATHSMHU, CBSI3aHHBIMM C KOMOMHAIMSIMM TeJl BpalleHUs U
MHOT'OTPaHHUKOB: MHOTOTPAHHUK, BIMCaHHBIM B cdepy M ONHMCAHHBIA oOkono cdepsl, chepa,
BIIMCAaHHAs B MHOI'OI'PaHHUK WJIM TEJIO0 BPAILEHUS;
BBIUUCIIATH COOTHOILIEHUS MEXKY IIJIOAASIMUA MIOBEPXHOCTEW U 00bEMaMHU OIOOHBIX TEI;
n300pakaTh U3ydyaeMble UIypbl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPALCHUS;
U3BJEKAaTh, WHTEPIPETHUPOBATh U IPeoOpa3oBbIBATh HHPOPMALMI0 O IPOCTPAHCTBEHHBIX
reoMeTpudeckux Gpurypax, NpeicTaBiIeHHYIO Ha YepTeXax U PUCYHKaX;
cBOOO/IHO OIIEPUPOBATH MTOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATD ONEpPAMU HaJl BEKTOPAMU;
3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B J1€KapTOBOW CHCTEME KOOP/IMHAT;
pelaTh eOMETPUUYECKHE 3aJaud Ha BBIUMCIEHHME YIJIOB MEXAY MNPSAMBIMU M IJIOCKOCTSIMHU,
BBIUHCIIEHUE PpACCTOSHUNH OT TOYKM JA0 IUIOCKOCTH, B I€J0M, Ha IPUMEHEHHE BEKTOPHO-
KOOPIMHATHOI'O METO/1a MIPH PELICHUN;
CBOOO/IHO ONEpUpPOBATh MOHATUSMH, CBA3AHHBIMH C JBHKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBYOKEHHH;
BBIMOJHATh HM300pa)K€HWs MHOTOTPAHHMKOB M TeJ BpallleHUus MpH MapajjieIbkHOM IepeHoce,
[IEHTPAJIBHON CHMMETPHH, 3€PKAIbHON CUMMETPHH, ITPU TIOBOPOTE BOKPYT MPSIMOIi, Tpeodpa3oBaHUs
o100,



CTPOUTh CEUEHHUSI MHOTOTPAHHUKOB M TEJ BpAIICHHS: CEUYCHHS UWIMHApa (MapauieTbHO |
MEPICHAUKYJIIPHO OCH), CEYEHHUs KOHyca (MapajulelibHble OCHOBAaHUIO W MPOXOISAIINE dYepe3
BEpIIMHY), CEYCHUS 11apa;

UCIOJIH30BaTh METOABI IOCTPOCHUSI CEUCHUIA: METO] CIIEIOB, METOJI BHYTPEHHET'O ITPOSKTUPOBAHHUS,
METOJ TepeHOoca CEKYyIIel TNIOCKOCTH;

JIOKa3bIBATh T€OMETPUUECKHUE YTBEPIKICHUS;

MPUMEHSITh TeOMETpHYEeCKrue (aKThl I PEIICHHUS CTEPEOMETPUUECKHUX 3a/1ad, MPEeAroiaralomux
HECKOJIbKO IIaroB PEIICHHUsI, €CITU yCIOBUS MTPUMEHEHUS 3a/1aHbl B SBHOW U HESIBHOU (opMe;
pelaTh 3a/1a4uu Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIIEHUM U HAXOXJIEHUE T'€OMETPHUECKUX
BEJINYUH;

MPUMEHSTh MPOrPpaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH PEIIEHUU
CTepEeOMETPHUECKHX 3a]1aY;

MIPUMEHSThH TTOJTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OI[CHUBATh pPeabHbBIC
CUTYaIlM¥, NMPUMEHATh W3Y4YCHHBIC TMOHSATHS, TEOPEMbI, CBOMCTBA B MPOIIECCE TMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pPEATbHBIE CUTYallUd Ha SI3BIKE
T€OMETpPHUH, HCCIE0BATh MOCTPOEHHBIE MOJEIN C HUCIOIb30BAHUEM T€OMETPUUECKHX MOHATUN U
TeopeM, arrmapata ajreOpbl, pemaTh MNPAaKTHYECKUE 3aJlayd, CBS3aHHBIE C HAXOXKICHHEM
reOMEeTPUUECKUX BEITUUHH;

UMETb MPEACTABICHUS 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHH KaK COCTABHOM 4acTu yHJaMEeHTa
Pa3BUTHUS TEXHOJIOTUH.



COJAEPKXAHHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpur. Touka, mpsMas, MIOCKOCTb, IpocTpaHcTBO. [ToHsTHE 00
AKCMOMAaTUYECKOM MOCTPOECHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOUIMEC, NapajulesIbHbIE U
CKpelumBaromumecs npsmeie. [Ipu3Haku ckpemmBarOmMXxcs NpsAMbIX. [lapainenbHOCTh MPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: NapajuleibHbIE IMpPsIMbIE B IPOCTPAHCTBE, IMAPATUIETBHOCTh TPEX
NPSIMBIX, MAPATIIEIBHOCTh IPAMOM M MIocKoCcTH. [lapaniensHoe U LEeHTpaabHOE POEKTUPOBAHUE,
u3zobpakenue puryp. OcCHOBHBIE CBOICTBa MapajuIeTbHOrO MpoeKTHpoBaHus. M3o0paxenue uryp
B MapaJUICIbHOM NPOEKUHUH. YTJbI C COHAIPABJICHHBIMH CTOPOHAMH, YIOJI MEXKAY MPSAMBIMH B
npocTpancTBe. [lapannenbHOCTh MIOCKOCTEN: NapaljiebHbIE INIOCKOCTH, CBOMCTBA MAPaJIIEIbHbBIX
riockocte. [IpocTeiimume npocTpancTBEeHHBIE GUTYPBI HA MIJIOCKOCTH : TETPadap, Napauleenune,
MOCTPOEHHUE CEUEHUM.

[lepneHAUKYISIPHOCTh NPSMON U IUIOCKOCTHU: MEpPHEHAUKYJSIPHbIE MPSAMbIE B IPOCTPAHCTBE,
IpsiMble NapaJuieIbHble U IEPIEHAUKYIISIPHbIE K IIJIOCKOCTHU, IPU3HAK MTEPIEHAUKYISAPHOCTH IPSIMOI
Y IUIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHIUKYIIIPHON INIOCKOCTH. OpTOroHaIbHOE IPOEKTUPOBAHHUE.
[lepnieHIMKYJISIp ¥ HAKJIOHHBIE: pACCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE OT IPSIMOU A0
IUIOCKOCTH, MPOEKUMsT (GUrypbl Ha IJIOCKOCTh. lleprneHauKkynspHOCTh IJIOCKOCTEH: HpH3HAK
MEPIEHUKYISIPHOCTH ABYX IJIocKocTel. Teopema o TpEX nmeprneHauKyisipax.

VYrabel B IPOCTPAHCTBE: YroJl MEXAY MPSIMON U MIIOCKOCThIO, JIBYTPAHHBIA YTOJl, JIMHEUHBIN
yrojl AByrpaHHoro yria. TpéxrpaHHbldi M MHOrorpaHHbie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpaHHoro yrija. CBOHCTBa IIJIOCKMX W JBYTPaHHBIX YIVIOB TPEXIpaHHOro yria. Teopembl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yrJa.

MHOrorpaHHUKH

Buael MHOrorpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. [Iprusma: n-yrojeHas npusma, npsmas u
HAKJIOHHAs MPU3MbI, OOKOBAs U MOJHAS MOBEPXHOCTH NMpU3MbIL. [lapannenenunen, npsiMOyTroabHBIM
napajulesenunen u ero cpovcrsa. Kparuaiimme myTd Ha IOBEPXHOCTH MHoOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas Teopema [Tudaropa. [lupamuaa: n-yronbpHas nupamuaa, mpaBuibHas U
yceu€HHas nupamuibl. CBoiicTBa pédep m OOKOBBIX T'paHel MpaBWILHOW mupamuabl. [IpaBuibHbBIC
MHOTOTpPAaHHUKHU: TIpaBUJIbHAs IMpuU3Ma M MpaBUIbHAs MUPAaMHA, IPABWIbHAS TPEYroibHAs
nupamMua u NpaBuiIbHBINA TETpasap, Kyo. [IpencraBnenue o mpaBUILHBIX MHOTOTPAaHHUKAX: OKTAdIP,
JOJIEKadIp U UKOCAP.

Bbruncnenue 31eMEHTOB MHOIOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. Ilnomans GoxoBoit
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSIMOW MPU3MBI, MIJIOLIAAb OCHOBAHUMN, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MpAMOi mpu3Mbl. [lnomans GOKOBON MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOU
NUpamMubl, TEOpEMa O IUIONIAIN YCEUEHHOU UPaMU/IbI.

CumMeTpuss B MPOCTPAHCTBE. ODJIEMEHThl CHUMMETPUM IPABUIBHBIX MHOIOI'PAHHUKOB.
CumMeTpus B TOPABWIBHOM MHOTOIPaHHHUKE: CHMMETpUS Mapaulelenuiiea, CUMMETpUs
MPaBHJIbHBIX TPU3M, CAMMETPHUS TPABUJILHOW MUPAMUIBI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B NMPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAapHbIE, COHAINPABJIEHHbIE W IPOTHUBONOJOKHO HAIPaBICHHBIE BEKTOPbL. PaBeHCTBO
BEKTOpPOB. J[€ICTBUSA C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB,
YMHOKE€HHE BeKTopa Ha ynciio. CBOWMCTBA CIOKEHHUSI BEKTOpOoB. CBOMCTBAa YMHOKEHHSI BEKTOpa HA
yucno. ITonstne koMmmuanapHsie BeKkTOpbl. [Ipu3Hak komniaHapHocTH TpEX BeKTOpoB. [IpaBmio
napajienenunena. Teopema O pa3noKeHUHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsimoyronbHast cucreMa KoopAuHAT B mpoctpaHcTtBe. KoopaumHatel BekTopa. CBsi3b MEXIY



KOOp/IMHATaMU BEKTOpa M KOOpAMHAaTaMH TOuYeK. YTros MexAy BekTtopamu. CkanspHoe
IIPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TonsTHs: UMIAMHIpPUYECKAas TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, O0pa3yroiiue noBepxuocreid. Tena BpallleHus: HMUIMHIP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. B3aumHoe pacrnonoxeHue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxkeHre Ten BpalleHus Ha miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpus cepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJIBLHOTO
napasuienenunena u ciaenctsus u3 He€. O0bEM npsIMON U HaKJIOHHON MPU3MBbI, HMIIMHPA, TUPAMU/IBI
u koHyca. O0BEM 11apa U IapoBOro CErMeHTa.

KomOunauuu Ten BpamieHus 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHasi B HMJIMHAP, ONMCAHHAs
okoso umHapa. [lepeceuenue cdepsl u mapa c miockoctso. Kacanue mapa u chepbl mI10CKOCTHIO.
[ToHsITHE MHOTOrpaHHUKA, OITMCAHHOT' 0 OKOJIO cepbl, chepbl, BIMCAHHOW B MHOI'OTPAHHUK UJITH TEJI0
BpalLlCHUS.

[Inomans MOBEPXHOCTH UMJIMHIpA, KOHyca, miomans chepel u e€ uvacredd. [lomobue B
npoctpancTBe. OTHOIIEHNE 00BbEMOB, TUIOMIA/IeH MOBEPXHOCTEHN MOH00HBIX Guryp. [Ipeobpa3zoBanue
nonobusi, romoretus. PemeHue 3anad Ha IUIOCKOCTH C MCIIOJIb30BAHMEM CTEPEOMETPHUECKHX
METOZ0B.

ITocTpoeHue ceueHnii MHOTOIPaHHUKOB U TEJI BPAILEHUs: CEUEHUs] HMIMH]pa (T1apaJljIelIbHO U
NEPIEHANKYJIIPHO OCH), CEYEHHMs KOHyca (MapajuleIbHble OCHOBAHUIO M IPOXOASAILUE 4Yepe3
BEPILMHY), CEUEHHUS MIapa, METO/Abl MOCTPOEHUS CEUEHHUU: METOJ CIEJ0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ ITEpEHOCca CeKyIel MIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpaHcTBe. Onepanuu Haj BEKTOpaMU. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOXeHHUs. IIpsmoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxenue BekTopa mo 0asucy. KoopAaumHaTHO-BEKTOPHBI METOA INpHU
pEIlIeHNU TeOMETPUYECKHIX 3a1ay.

J{BUKeHHSI B IPOCTPAHCTBE

JBmxeHust npocrpancTBa. Orobpaxenus. J[BrkeHus u paBeHCTBO guryp. Ob6mme cBoiicTBa
JBWKECHUNA. BHIBI NBM)KEHMI: IAapajuIeNbHBIA IEPEHOC, LEHTPAJIbHAsT CUMMETpPUs, 3€pKaJbHAS
CUMMeETpHUS, IOBOPOT BOKPYT npsimoit. IIpeobpa3zoBanus nonodus. Ilpsmas u cdepa Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne  HaummeHoBaHue pa3zienoB U TEM KommuectBo yacoB DnexTpoHHbIE (LU(PPOBBIE) 00pa3oBaTEIbHbIE PECYPChI
n/m HpOrpaMMBbl Bcero Konrponbsnbie Ilpaktnueckue
paboThI paboTHI
1 BBeneHue B CTEPCOMETPHUIO 23 1 https://resh.edu.ru/subject/lesson/4756/conspect/
2  BzauMHOe pacnosioxeHue 6 1 https://resh.edu.ru/subject/lesson/6133/conspect/272667/
MPSIMBIX B IIPOCTPAHCTBE
3 TlapamienbHOCTh MPSMBIX U 8 https://resh.edu.ru/subject/lesson/6065/conspect/
MJIOCKOCTEU B IIPOCTPAHCTBE
4 TlepnieHAUKYISAPHOCTD NPAMBIX U 25 https://resh.edu.ru/subject/lesson/4724/conspect/
IIJIOCKOCTEU B IIPOCTPAHCTBE
5  VYruel u paccTosiHUs 16 1 https://infourok.ru/rasstoyaniya i _ugly v_prostranstve-443158.htm
6  MHororpaHHUKH 7 1 https://resh.edu.ru/subject/lesson/6018/start/
7  BekTopsbl B IPOCTPAHCTBE 12 https://infourok.ru/prezentaciya na temu vektory v prostranstve 10 klass-
543341.htm
8 IloBTopenue, ob6o0IIEHUE U 5 2 https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-
CHCTEMAaTH3AIAs 3HAHUI povtorenie-4456253.html
OBIIEE KOJIMYECTBO YACOB 102 6 0
I1O TTPOTPAMME
11 KIIACC
No  HaunmeHoBaHME pa3ienoB U TEM MPOTrPaMMBI KonnuectBo yacos OnextpoHHbIe (1M poBHIe) 00pa3oBaTEIbHBIC PECYPCHI
/1 Bcero  Kontpomphbie  Ilpaktuueckue
paboThI paboThI
1 AHaNIMTHYECKas T€OMETPHUs 15 1 https://infourok.ru/elektronno-obrazovatelnyj-kurs-s-
testami-po-analiticheskoj-geometrii-5252995.html
2 [ToBTOpeHue, 0000IIeHHE U cCUCTeMaTu3aus 15 1 https://infourok.ru/otkritiy-urok-po-geometrii-v-klasse-na-
3HAHMI temu-obobschenie-i-sistematizaciya-znaniy-i-umeniy-po-

teme-mnogogranniki-638428.html



https://resh.edu.ru/subject/lesson/4756/conspect/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6065/conspect/
https://resh.edu.ru/subject/lesson/4724/conspect/
https://infourok.ru/rasstoyaniya_i_ugly_v_prostranstve-443158.htm
https://resh.edu.ru/subject/lesson/6018/start/
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-povtorenie-4456253.html
https://infourok.ru/prezentaciya-po-geometrii-10-klass-obobshayushee-povtorenie-4456253.html
https://infourok.ru/elektronno-obrazovatelnyj-kurs-s-testami-po-analiticheskoj-geometrii-5252995.html
https://infourok.ru/elektronno-obrazovatelnyj-kurs-s-testami-po-analiticheskoj-geometrii-5252995.html
https://infourok.ru/otkritiy-urok-po-geometrii-v-klasse-na-temu-obobschenie-i-sistematizaciya-znaniy-i-umeniy-po-teme-mnogogranniki-638428.html
https://infourok.ru/otkritiy-urok-po-geometrii-v-klasse-na-temu-obobschenie-i-sistematizaciya-znaniy-i-umeniy-po-teme-mnogogranniki-638428.html
https://infourok.ru/otkritiy-urok-po-geometrii-v-klasse-na-temu-obobschenie-i-sistematizaciya-znaniy-i-umeniy-po-teme-mnogogranniki-638428.html

Ne  HaummenoBaHue pa3ienoB U TEM MPOrPaMMBI KonmuectBo yacoB OnextpoHHbIe (1TU(ppoBbIe) 00pa30oBaTEIBbHBIC PECYPCHI

/i Bcero  Kontponmbnblie — [Ipakrtnueckue
paboThl paboThI
3 O0bEM MHOTOT'paHHHKA 17 1 https://infourok.ru/eor-prezentaciya-po-teme-

mnogogranniki-i-ih-obyomi-k-uroku-geometrii-v-klasse-
uchebnik-pod-red-atanasyana-1s-2164613.html

4 Tena BpameHus 24 1 https://infourok.ru/plan-konspekt-k-uroku-tela-
vrascheniya-s-ispolzovaniem-eor-2072542.html
5 [To111a11 MTOBEPXHOCTH U 00BEMBI KPYTJIBIX 9 1 https://resh.edu.ru/subject/lesson/6300/conspect/22489/
TCJI
6 JIBrKeHHS 5 1 https://resh.edu.ru/subject/lesson/6297/start/
7 [ToBTOpenue, 06o0meHne U cuctemaru3zamus 17 2 https://infourok.ru/otkritiy-urok-po-geometrii-v-klasse-na-
3HaHUU temu-obobschenie-i-sistematizaciya-znaniy-i-umeniy-po-

teme-mnogogranniki-638428.html
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