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HOACHUTEJIBHASA 3AIIMCKA

BaxxHOCTB yueOHOr0 Kypca T€OMETpUH Ha YPOBHE CpeHEro o01ero oopazoBaHus
00ycCII0BIIeHAa TPAKTUYECKOH 3HAUMMOCTBIO METAIPEAMETHBIX U IPEMETHBIX PE3yIbTaTOB
00y4eHHs: TEOMETPUH B HAPABJICHUH JIMYHOCTHOTO PA3BUTHUS 00YJarOIUXCsl, POPMHUPOBAHUS
(GyHKIMOHATFHON MaTeMaTHYECKOW TPAaMOTHOCTH, U3yYCHHUS APYTUX yUEOHBIX TUCIUILIIH.
Pa3ButHe y 00y4aromuxcsi NpaBUIbHBIX IPEICTABICHUN O CYILIHOCTH U IPOUCXOXKACHUN
r€OMETPUUECKUX a0CTPaKIMi, COOTHOILIEHNH PEaIbHOIO U UAEAIbHOI0, XapaKTepe OTPaXKEHUs
MaTEeMaTUYE€CKOW HAYKOM SBJICHUM U ITPOLIECCOB PEaIbHOIO0 MUPA, MECTE T€OMETPUU B CUCTEME HAyK
U POJIM MaTeMaTU4YECKOI0 MOJIEIMPOBAHUS B HAYYHOM MO3HAHUM U B IPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAHHIO HAYYHOTO MUPOBO33pEHUS 00yJarOMINXCS, a TAK)KE KaUYeCTB MbIIIUICHUS,
HEOOXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcs 0THUM U3 6a30BBIX PEAMETOB Ha YPOBHE CPETHETO OOIIETOo
o0pa3oBaHus, TaK Kak 00eCreuyrnBaeT BO3MOKHOCTh U3yUEHUSI KaK JUCLUIIIINH €CTECTBEHHO-
Hay4HOU HAIPABJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe MbIuieHne, GOpMUPyEMOe TIPH U3yIEHUN 00YJIArOIITUMHUCS MMOHATHITHBIX OCHOB
T€OMETPUH U TTOCTPOCHUHU IETIOYKHU JIOTHYECKUX YTBEPIKICHUHN B X0JI€ PEIICHUSI T€OMETPHIECCKUX
3a/1a4y, yMEHHE BBIIBUTATh U OMIPOBEPraTh TUIIOTE3bl HETTOCPEICTBEHHO MCIIOIB3YIOTCS TIPH
peleHny 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (DPU3UKH.

YMeHrne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIh BO BCEX 00IaCTsIX
NesITeNbHOCTH YesioBeka. OpHeHTalus 4YeJI0BeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXO0MMOEe
YCIIOBHE €r0 COLUAIBHOIO OBITHUS, OpMa OTPaKEHUS OKPYKAIOLIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS ¥ aKTUBHOTO NMpeoOpa3oBaHus JeicTBUTENbHOCTH. OniepupoBaHKe MPOCTPAHCTBEHHBIMU
oOpa3amu 00beIMHSET pa3Hble BUbI y4eOHOM U TPYIOBOM NESTENIbHOCTH, SBISETCS OJHUM U3
npodeccroHaIbHO BaXKHBIX KaYeCTB, IOATOMY aKTyallbHa 3a/1a4a (OPMUPOBaHUS y 00ydaIOIIUXCS
MIPOCTPAHCTBEHHOTO MBILUICHUS KaK Pa3HOBUIHOCTU OOPa3HOTO MBIIIICHUS — CYILECTBEHHOTO
KOMITIOHEHTA B MOJATOTOBKE K MPAKTUUYECKON JESITEIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Lenb ocBoeHMsI TpoTrpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 0a30BOM ypOBHE OOy4YCHUS —
0011e00pa3oBaTeIbHOE U OOIIECKYIHTYPHOE PA3BUTHE 00yUaIOIIUXCS Yepe3 oOecreueHne
BO3MO>KHOCTH IPHOOPETCHUS M HCIIOJIb30BAHUS CUCTEMATHYECKHX T€OMETPHUYECKIX 3HAHUHA U
JEUCTBUH, ClICIIU(PUIHBIX TCOMETPUH, BO3MOXKHOCTH YCIIEIITHOTO MPOI0JDKEHUST 00pa30oBaHUs 110
CICIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHH.

[TpuopuTeTHBIMH 33]JauaMK OCBOCHUS yueOHOTO Kypca «I'eoMmeTpumn» Ha 6a30BOM YpOBHE B
10-11 xitaccax SABISAOTCH:

(1)OpMI/IpOBaHI/IC MMpCACTAaBJICHHA O TCOMCTPHUHN KaK 4aCTH MPIpOBOfI KYJIBTYPbI U OCO3HAHHNC eé
B3aMMOCBA3H C OKPYKAOIHUM MUPOM;

(opMupoBaHHE MPEJCTABICHNS O MHOTOI'PaHHHUKAX M TeJIaX BPAIlleHUs KaK O BaXKHEHIINX
MaTEMaTHYECKUX MOJIENSIX, TIO3BOJISIONIUX OMMCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOILIETO
MUDA;

(I)OpMI/IpOBaHI/Ie YMCHHA pacCliO3HABATh HA UCPTCIKAX, MOACIIAX U B p€aJIbHOM MUPC
MHOT'OT'paHHUKH U TCJIa BpalllCHUAA,



OBJIAICHUC METOJaMHU peH_IeHI/ISI 3a1a4 Ha HOCTpOGHI/ISI Ha I/I306pa)KeHI/I$IX HpOCTpaHCTBeHHHX
¢uryp;

q)OpMI/IpOBaHI/Ie YMCHHA ONICPpHUPOBATH OCHOBHBIMU IMOHATHUAMU O MHOI'OI'paHHUKAX MU TCJIaX
BpaliCHUA U UX OCHOBHBIMU CBOP’ICTBaMI/I;

OBJIAICHUC aJITOPUTMAaMH PCHICHUS OCHOBHBIX THUIIOB 3aJia4, q)OpMI/IpOBaHI/Ie YMCHUA
IMPOBOAWTE HECIIOXKHBIC JOKA3aTCIbHBIC PACCYXKACHHUA B XO04€ PCIHICHUA CTCPCOMETPUICCKUX 3ada1
" 3a/1a4 C MPAKTHYCCKUM COJACPIKAHUCM

Pa3BUTHE UHTEIUICKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00yJarOIUXCs, MO3HABATEIHHON
AKTUBHOCTH, UCCIIEIOBATEICKUX YMEHUM, KPUTUUYHOCTH MBIIICHNUS,

(dhopmupoBaHue (PyHKIIMOHATBHOM IPaMOTHOCTH, PEIEBAaHTHON T€OMETPUN: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B peabHbIX
KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUHU JPYTUX Y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM
1 3aKOHOMEPHOCTEH, (POpMyIUpPOBaTh UX Ha A3bIKE TEOMETPHUU U CO3/1aBaTh FEOMETPUUECKUE
MO/IENH, IPUMEHATh OCBOECHHBIN F'€OMETPUYECKUI annapar JUisl PEIICHHs IPAKTUKO -
OPHMEHTHPOBAHHBIX 33/1a4, UHTEPIPETUPOBATh U OLICHUBATh NOJYYECHHBIE PE3YIbTATHI.

OTnm4uTenbHONM 0COOEHHOCTHIO MMPOTPAMMBI TIO TEOMETPUH SIBJISIETCS] BKIIFOUEHHE B KyPC
CTEPEOMETPUH B HaUaje ero U3yU4eHHUs 3ajad, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO TIO3HAHUS, U
onpeaenéHHBIM 00pa30M OpraHrn30BaHHask paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIUPYET IPOTEKaHUE HHTYUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipennourenne oTaaETCs HAMIAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHUs, TO €CTh
TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTD MTPEIMETHO-TIPAKTUYECKOM
nesTenbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEICTABICHUH Y 00yJaromuxcs B Kypce
CTepEeOMETPUHU IIPOBOAUTCS 3a CUET pellIeHus 3aau Ha CO3/IaHue IPOCTPAHCTBEHHBIX 00pa3oB U
3aJla4 Ha OTlepUpPOBaHKE IPOCTPaHCTBEHHBIMU 0Opa3amu. Co3aanue oOpa3a IPOBOAUTCS C OMOPOit
Ha HarJsJHOCTh, a OIIepUpOBaHe 00pa30M — B YCIOBHSIX OTBJICUEHHS OT HAIJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIePIKAHUS.

OCHOBHBIMH COJIEpXKATEIBHBIMH JUHUSIMH yaeOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
ABIAIOTCS: « MHOTOrpaHHUKNY, «[IpsiMble U TIIOCKOCTH B MIPOCTpaHCTBE», «Tena BpalieHus,
«BekTopbl 1 KOOpaAUHATHI B IpoCcTpaHCcTBe» DopMupoBaHe TOTHYECKHX YMEHUN pacrpeaensieTcs
HE TOJIBKO MO COJIEP>KATENbHBIM JIMHUSAM, HO U 10 ToJaM 00y4eHHUs: Ha YPOBHE CPEIHEro 00IIero
o0OpazoBaHwUsI.

Copneprxanue 00pa3oBaHus, COOTBETCTBYIOLIEE NTPEIMETHBIM Pe3ybTaTaM OCBOCHHS
IIPOrpaMMBbl 110 FT€OMETPUH, paclpeieEHHBIM 10 T01aM 00y4eHUs1, CTPYKTYPHUPOBAHO TaKHM
00pa3oM, yTOOBI OBJIa/IEHHE F€OMETPUUECKUMU MOHATUSAMHU U HaBBIKAMHU OCYIIECTBISIOCH
MOCJIeI0BAaTEIbHO U MOCTYNATEIbHO, C COOMIOAEHUEM NIPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHUS BKJIIOYAINCH B OOIIYIO CUCTEMY F€OMETPUYECKUX MPEICTaBICHUH 00yUyaromuxcsl, pacuupsis
u yray6uss e€, o0pa3ys IpOUHble MHOKECTBEHHBIE CBSI3H.

OO0r1ee YKciI0 4YacoB, pEKOMEHIOBAHHBIX JIJIS M3y4YeHHUs yueOHOTro Kypca «I'eomeTpus» B 11 kimacce
— 34 gaca (1 gac B HezemIO).



IHIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOT'PAMMBbI

JIMUHOCTHBIE PE3YJIbTATbBI

B pesynbraTe n3yueHus MaTeMaTHKN Ha YPOBHE CPEIHEr0 0011ero oopa3oBaHust y
oOyyaromerocst OyyT cOpMHUPOBAHbI CIEIYIONINE TUIHOCTHBIC PE3YAbTATHI:

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00yJarOIIerocs Kak akTHBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 0OLIECTBA, IPEICTABICHUE O MAaTEMATUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH, MPOLEAYP TPAKIAHCKOTO 001IecTBa (BIOOPHI,
OTIPOCHI U JIPYro€), yMEHUE B3aUMOICHCTBOBAThH C COIIMAIbHBIMUA WHCTUTYTaMH B COOTBETCTBHUH C
ux QYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON I'pakIaHCKON MIEHTUYHOCTH, YBOXKEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCHICKON MAaTEMATHKH, IEHHOCTHOE OTHOIICHHUE K JIOCTHKEHUSIM POCCUMCKUX
MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJIbI, UCIIOJIb30BAHUE 3THX JOCTUKEHHUIN B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApo1a, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBSI3aHHOTO C MPAKTHYECKUM MTPUMEHEHHUEM JIOCTH)KCHUN HAYKH
U JESITEeIbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYyIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, PELICHUN, PaCCYKICHHM, BOCIPUUMUYUBOCTh K MATEMAaTUYECKIM acTeKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTeMaTUYECKUE 3HAHUSI B UHTEpecax 3J0pOBOTO U
6e30macHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3/I0pOBOE MMUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PEryasipHas (puandeckasi akTUBHOCTD), (U3UYECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH TPY0JII00us, MHTEPEC K Pa3IuyHbIM chepam
npodeccroHabHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPHUIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIei Mpodeccuu U peann30BbIBaTh COOCTBEHHBIE dKU3HEH HbIE
IJIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHUYECKOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7a4
MaTeMaTHYe€CKOW HAMpPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(hOpPMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, IOHUMAHUE BIUSHUS COIIMATBHO-
9KOHOMMUECKHUX IIPOLIECCOB HA COCTOSIHUE MTPUPOIHOMN U COLIMAIIBHOM CPENIbl, OCO3HAHME
rJ100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM, OpUEHTAIIHSI Ha IPUMEHEHHUE MaTeMaTUIeCKIX
3HAHW JJIs pelIeHus 3aa4 B 00J1acTH OKPYXKArOIIel cpebl, TNIAaHUPOBAHUE TIOCTYIKOB M OIICHKU



MX BO3MOYHBIX IOCJIEICTBUI JIJIs1 OKPYKAIOLIEH CPEJIbL;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W 00IIECTBEHHOW MPAKTUKH, TOHUMAaHUE MAaTEMaTUIECKON HAyKH Kak c(hephl 4eIOBEUECKOM
JEATEIIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJI Pa3BUTHUS LUBUIN3ALMH, OBIAJECHUE SI3bIKOM
MaTEMaTUKNA U MAaTEMATUYECKON KYIbTYpOU KaK CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh

OCYIICCTBJIATD MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B I'PYyIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

B pe3synbpTaTe ocBOeHUs TPOrpaMMbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIIETO
o0OpazoBaHus y o0yydaromierocst 0ynyt chopMrUpOBaHbl METANPEAMETHBIC PE3YIIbTATHI,
XapaKTEPU3YIOUIUECs OBIAJICHIUEM YHUBEPCATbHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMU,
YVHUBEPCATHLHBIMA KOMMYHUKATHBHBIMH JICHCTBUSIMHA H YHUBEPCATBHBIMU PETYISITHBHBIMH
JEUCTBUSAMU.

IMo3naBaTebHBbIE YHHBeEpPCAJIbHbIE YueOHbIe el CTBHS

ba3oBble joruyeckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX 0OBEKTOB,
MTOHATHH, OTHOIIICHHIA MEXTy IIOHATHUAMH, (POPMYITUPOBATH ONPEICTICHUS TIOHATHH, YCTAHABIINBATh
CYIIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHHUS JJIs1 000OIICHUS M CPAaBHEHUS, KPUTEPUH
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOpeUns B (pakTax,
TAHHBIX, HAOIOJICHUSAX U YTBEPKACHUAX, MpeJiaraTb KPUTEPHUH IS BBISBICHUS! 3aKOHOMEPHOCTEN
Y MPOTHUBOPEUHIA;

JieNiaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOATEIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHU (IIPsIMbIE U OT
MIPOTUBHOTO), BEICTPAUBATh apT'yMEHTAIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOIBL;

BBIOHMpATh cIOCO0 pelieHust yueOHo 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHMUS,
BBIOMpATh HanboJIee MOIXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckne 1eiCTBUS:

WCII0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpPOBaATh
BOMPOCHI, (PUKCUPYIOIIE TPOTUBOpEUHE, TPOOIIeMy, YCTaHaBIUBATh HCKOMOE U JJaHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOATEIHHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0OBAaHUE TI0
YCTaHOBJICHUIO 0COOEHHOCTEH MaTEMaTHUEeCKOTO O0BEKTA, SIBJICHUS, TPOIIECCa, BEIIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMU, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOOIIIECHNS U BEIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO



HaAOJIOIEHUS, UCCIIEJOBAHNUS, OLIEHUBATH JTIOCTOBEPHOCTH MOIYUYEHHBIX PE3Y/IbTaTOB, BEIBOJOB U
0000IIIEeHHI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJIBUTAThH MIPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATH IeDUIUTHI HH(DOPMAIUH, JTAHHBIX, HEOOXOJMMBIX JUUISl OTBETA HAa BOIIPOC U JIJIS
pelIeHus 3a/1a4H;

BBIOMPATH HHPOPMAITUIO U3 UCTOYHUKOB Pa3IUIHBIX TUIIOB, aHATHM3UPOBATH,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IINIHBIX BHIOB U POPM
MIpe/ICTaBJICHMUS;

CTPYKTYpPHUPOBaTh UH(HOPMAITHIO, TPEICTABIIATH €€ B pa3IMUHBIX (pOpMax, HILTIOCTPUPOBATH
rpaduuecku;

OIIEHUBATH HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOATEIHEHO CHOPMYITMPOBAHHBIM KPUTEPHUSIM,
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCTIPUHUMATD U (POPMYIUPOBATE CYXKJEHUS B COOTBETCTBUHU C YCIOBUSIMU U TESIMU
001IeHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUSI 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh TIOJIYUeHHBIN PE3yIbTaT;

B X0/ 0OCYXI€HHUS 3a/1aBaTh BOIIPOCHI O CYILIECTBY 00CYk/1aeMOM TeMbl, TPOOIEMBI,
penraemMoil 3ajaur, BbICKa3bIBaTh UJEH, HALICJICHHBIE HA TIOMCK PELICHUS], COIOCTABIISTh CBOU
CYXJCHHUSA C CY)KICHUSIMH IPYTUX YYaCTHUKOB AMAora, OOHApY>KHUBATh pa3jnine U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MPEACTABIIATH PE3YJAbTAThI PEIICHUS 3aa4l, SKCIIEPUMEHTA, NCCIIEA0BaHus, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (GOpMAaT BBICTYIICHUS C YUETOM 3a]a4 MPe3eHTAIMU U 0COOCHHOCTEH
ayJIUTOPHUHU.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM pEIICHUS 3a/1a4H, BBIOMPATh CIOCO0 pelieHus ¢ yauéTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh HaBBIKAMU MO3HABATENbHOM peIeKCHH KaK OCO3HAHUS COBEPILIaeMbIX ACHCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3Y/IbTATOB, BIAJETh CIIOCOOAMU CaMONIPOBEPKU, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHrus MaTeMaTH4eCKOM 3a1auu;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIIEHUH 33]]a4H, BHOCUTD
KOPPEKTUBBI B JAESITENFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAll/ICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNbTATa IENU U YCIOBUAM, OOBSICHITH MPUYUHBI TIOCTHKEHUS
WM HEJIOCTHIKEHHS Pe3ylbTaTOB ACITEIbHOCTH, HAXOIUTh OLITUOKY, 1aBaTh OIICHKY
MPHOOPETEHHOMY OTIBITY.



CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON pabOTHI IPU
perneHnn yuyeOHBIX 3a/1a4, TPUHUMATh LIEJIb COBMECTHOM JIEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3aLUI0
COBMECTHOU pabOTHI, pacpeeisaTh BUII paboT, JOrOBapuBaTLCS, 00CYKIaTh MPOIIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH

y4acTBOBAThH B IPYMIIOBBIX popmax paboThl (00Cyx)aeHusl, 0OMEH MHEHUH, «KMO3TOBEIE
IITYPMBI» U UHBIE), BBITIOJHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTUMHU
YJIeHAMH KOMaH/]Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIA1a B OOMIMI TPOIYKT MO KPUTEPHSIM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

MHNPEIMETHBIE PE3YJIbTATbBI
K xonny o6ydyenus B 11 kiacce oOyuaronuiicss Hay4uTCs:

OTIepUPOBATh NOHATUAMHU: HUIHHPUUECKAsi TOBEPXHOCTh, 00pa3yrolue IIHHIPUIECKON
MOBEPXHOCTH, IIMIIMHIP, KOHUYECKask MOBEPXHOCTh, 00pa3yrolne KOHNYeCKOH TOBEPXHOCTH,
KOHYC, cepuueckas MoBEpXHOCTb;

pacrno3HaBaTh Teja BpauleHus! (HUIMHIP, KOHYC, cdepa U 1map);
00BSACHATH CIIOCOOBI MOTYYEHHUS TeJ BpalleHHUS,
KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;

OTIepUpPOBATh MOHATUSIMU: IAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA, IIapOBOil
CJIOM, OCHOBaHME IAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CJI0S, IIIAPOBOM CEKTOP;

BBIYHCIISATH O0BEMBI U TUIOIIAIN TTOBEPXHOCTEH TN BpallleHHsI, FEOMETPUUECKUX T C
pUMeHEeHHeM (HOpMYIT;

OTIepUPOBATh MOHATUSIMU: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBIN 0K0JI0 cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpallCHHS;

BBIYUCIIATE COOTHOIICHUA MCXKAY IIJIOIaaAsIMKU HOBerHOCTeﬁ 1 00bEMaMH HOI[O6HBIX TECII,
I/I306pa)KaTb HU3y4acMbIC (1)1/11" YPBI OT PYKH U C IPUMCHCHUECM ITPOCTBIX ‘lepTé)KHBIX HHCTPYMCHTOB;

BBITIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY,
cOOKYy, CHU3Y, CTPOUTH CEUCHHUS TEI BPAILCHHS;

U3BJIEKATh, MHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH MH(POPMAIUIO O MTPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX QPUrypax, MpeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

ONICpUPOBATH NOHATUEM BCKTOP B IIPOCTPAHCTBE;

BBINIOJIHATD JICMCTBUS CIIOKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOKCHUA BEKTOPA Ha YHCJIO,
O6’L$ICH$ITB, KaKHMH CBOMCTBaMH OHHU O6J'Ia,Z[aIOT;

MPUMCHATH IPABUJIO MMApaAJIIICIICTIUIICIA,



OIIEPUPOBATH MTOHATUAMHU: IEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXY BEKTOPAMHU, CKAISIPHOE IIPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxOJUuTbh CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpPA HA YHUCJIO, YTOJI MCKAY BCKTOpaMU, CKAJIIPHOC
IMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BECKTOPaAM,

3a4aBaThb MJIOCKOCTb YPAaBHCHUCM B I[CKapTOBOf/'I CUCTCME KOOpANHAT,

MPUMEHSTh T€OMETPUUECKUE (DAKThI JJIsl PELIEHUS CTEPEOMETPUUECKUX 3aa4, IPEIO0JIaraonux
HECKOJIbKO LIaroB PELIeHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM QopMe;

peuiaTb HpOCTeI\/’IIHI/Ie reoOMETPUICCKUEC 3a1a4i Ha MPUMCHCHUE BEKTOPHO -KOOPAUHATHOIO METOJAA,

peliaTh 3aJa4r Ha 10Ka3aTCIbCTBO MATEMATUICCKUX OTHOIICHUN U HaXO0XKXIACHUC TCOMCTPHUICCKUX
BCJIMYHWH I10 06pa3uaM HJIN aJITOpUTMaM, IMMPUMCEHSAA U3BCCTHBIC MCTOABI TP PCHICHUN CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4,

MIPUMEHATH IIPOCTEMIINE MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU
pEeLIeHNN CTEPEOMETPUIECKUX 3aa4;

IMPHUBOJUTH IMPUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOAC U )KNU3HHU, paCliIO3HABATh
IMPOSABJICHUC 3aKOHOB '€COMETPHH B UCKYCCTBE;

MIPUMEHSATH MMOJTyICHHBIC 3HAHUS Ha MPAKTUKE: aHATM3UPOBATh PeAbHBIE CUTYAIlMH ¥ IPUMEHSTh
M3YYEHHBIE MIOHATHUS B IPOLIECCE MOUCKA PELICHHUS MaTeMaTHYeCKH CPOPMYITHUPOBAHHOM MTPOOIEMBI,
MOJENUPOBATH PeabHbIe CUTYAIIMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh MOCTPOSHHBIE MOJIENH C
MCI0JIb30BAHNEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa aareOpbl, penaTh IPakTUYECKUe
3a/1aud, CBSI3aHHbIE C HAXOXKICHHUEM IeOMETPUUYECKUX BEIIUYHH.

COJEPKXAHUE OBYUYEHUA
11 KIJACC

Tena ppamenust

L[I/IJ'II/IH,Z[pI/ILIeCKaﬂ IMOBCPXHOCTD, 06pa3yfoume HHJ’IHHI{pH‘ICCKOﬁ IMOBCPXHOCTH, OCb
HHHHHHqueCKOﬁ IMOBEPXHOCTH. HI/IJ'II/IH,Z[pZ OCHOBaHMS K OOKOBas IOBEPXHOCTD, 06pa3y}oma>1 u
OCb, IIOIIAaab OOKOBOH1 U MOJIHOK IOBCPXHOCTH.

Konunueckas IMOBCPXHOCTD, 06pa3y}oume KOHHYECKOM IIOBECPXHOCTHU, OCh U BEpHIMHA
KOHHUYECKOH IIOBCPXHOCTH. KOHYCZ OCHOBAaHHUC U BECPIIMHA, o6pa3yf0ma;1 H OCh, IIOIIIaab 0OKOBOI1
U TIOJTHOM IIOBCPXHOCTH. VY ceuéHHBIN KOHYC: 06pasy10nme K BBICOTA, OCHOBAHUA U OoKOBas
ITOBCPXHOCTD.

Cdepa u map: meHtp, paanyc, IMameTp, IIIOIIaas MOBEPXHOCTH cdepbl. BzanMHoe
pacmofiokeHue cdepbl U MI0CKOCTH, KacaTeabHas MIIOCKOCTh K cepe, miomanb chepsl.

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIIIOCKOCTH. PEBBépTKa MUJIIMHApA U KOHYCA.

KOM6I/IHaI_II/II/I TCJI BpallICHUS 1 MHOTOTPAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN OKOJIO
C(I)epLI, C(bepa, BIIMCaAHHAsA B MHOTOT'PAHHUK, UJIN TCJIO BpalllCHUA.



[Monsitre 06 00béMe. OcHOBHEIE cBOlicTBa 00BEMOB Tel. TeopeMa 06 00béme
NPSIMOYTOJIBHOTO Mapauiesienuiieaa u cieacTsus u3 He€. O0bEM mumHapa, Konyca. O0béM 1mapa u
wIomaab chepsl.

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXY IIOMIAAIMHU TIOBEPXHOCTEH,
00BbEMaMHU 1TOJOOHBIX TE.

Ceuenus nuinMHIpa (MapauiebHO U NEPICHAUKYIISPHO OCH), CEUCHHS KOHYyCa
(mapanyenbHOE OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPIINHY), CEUEHHUs LIapa.

BeKTopr U KOOPAUHATHI B IIPOCTPAHCTBE

BGKTOp Ha IJIOCKOCTHU U B ITPOCTPAHCTBC. CrnoskeHre 1 BEIYUTAaHHUE BCKTOPOB.
YMHOkEHNE BEKTOpa Ha 4KUCII0. Pa3nokeHne BEKTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuio napamienenunena. Pemenune 3a1ad, CBA3aHHBIX C IPUMEHEHUEM IIPaBUI IEHCTBUM C
BekTopamu. [IpssMoyronpHas cucreMa KOOpAUHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocreiimue 3anaun B KOopAuHaTaX. YToJs Mexay Bekropamu. CkanasipHOE IPOU3BEICHHE
BCKTOPOB. Brranciienne YIJI0B MEXKAY NPAMBIMHA U IJIIOCKOCTSAMMA. KOOp}IHH&THO-BCKTOpHLIfI METOJ
IIPU PELICHUH F€OMETPUYECKUX 3a/1a4.



TemaTu4yeckoe NVIAHUPOBAHUE

11 knace
HaumenoBaHue KonuuectBo | OcHOBHOE coiepikaHue OcHOBHbBIE BH/IbI
pa3zaena (Tembl) 4acoB AeATeJILHOCTH
Kypca o0yJammxcst
Tena Bpaienus 12 Cdepa u map: meHrp, AkTtyanu3upoBath (HakThl U

panuyc, AuameTp;
IUTOIAb TOBEPXHOCTH
cdepsl. Bzanmuoe
pacrionoxenue cepsl u
TUTOCKOCTH; KacaTelbHast
MJIOCKOCTH K cepe;
TJI01Ab ChHEpHI.
N3o00paxkenue chepsl,
1rapa Ha TUIOCKOCTH.
Ceuenus mapa

Hunmuaapudeckas
MTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKO N
MOBEPXHOCTH, OCh
ATUHIPUYECKON
noBepxHocTu. L{umuuap:
OCHOBaHMSA 1 OOKOBast
MTOBEPXHOCTb,
o0pa3yrolas 1 oCh;
IJIoIIaab OOKOBOH U
MIOJTHOM TTOBEPXHOCTH.
N3o00paxkenne nunuHapa
Ha II0ckocTy. Pa3Béprka
HUIUHAPA.

CeueHus HWIMHIpA
(TIIOCKOCTHIO,
napajuieIbHON WiIn

METO/1bl JIAHUMETPUH,
peleBaHTHbIE TEME,
IPOBOJUTH AHAJIOTUHU.
[aBaTp onpenenenus
cdepsl U 11apa, Ux LEHTpa,
paaunyca, 1uameTpa.
Omnpenensts chepy Kax
burypy BpaieHus
OKPY>KHOCTH.
Hccnenosats B3auMHoe
pacrnoJjoxxeHue cgepsl 1
IJIOCKOCTH, JIBYX cdep,
WUTIOCTPUPOBATH 3TO HA
yepTrexax U pUCyHKax.
PopMynHpoBaThH
OIpeIeIeHNEe KacaTeIbHOU
MJIOCKOCTH K cdepe,
CBOICTBO W MPU3HAK
KacaTeJIbHOMU MIOCKOCTH.
3HAKOMHUTHCS C
reo0/1e3MYeCKUMU JTIMHUAMHU
Ha chepe

OOBACHATD, YTO HA3BIBAIOT
[UIHHIPOM, Ha3bIBaTh €TO
2JIEMEHTBHI.

W3y4arhb, 00BACHATH, KaK
MOJIYYUTh IIWTHHJP ITyTEM
BpalllCHHS
PSIMOYTOJIbHUKA.
BrIBOaUTE, UCIIOIB30BATh
(OpMYIIBI TSl BEIYUCIICHUS
Iomaa O0OKOBOM
MOBEPXHOCTH IHMIIMH/IPA.
W3yuath, pacro3HaBaThb
pa3BepTKy LUIUHAPA.
N306paxaTh HUIUHAP U
€ro CCYCHUS IIOCKOCThIO,
MIPOXOISIIEN Yepe3 ero
OCb, MapajIeIbHON 1IN
NEPIeHIUKYISIPHOM OCH.




NEPIEHANKYIIPHON OCU
HUJTUHIPA)

Konunueckas moBEpXHOCTB,
00pazyromnre KOHMIEeCKOM
HOBEPXHOCTH, OCh U
BEpLINHA KOHUYECKON
MOBEPXHOCTH.

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromias u
0Chb; IUIOIIAaL OOKOBOH U
IIOJTHOW ITOBEPXHOCTH.

VY ceu€HHBIN KOHYC:
00pa3yrolue u BHICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.
N300paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka
KOHYCa.

CedeHust KOHyca
(TI0CKOCTHIO,
napasuiebHON
OCHOBAaHUIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
4yepe3 BEpIIUHY)

Haxoauts miomany 3tux
CEYCHUH.

MopnenupoBarth peanbHble
CUTYallU! Ha SI3bIKE
FE€OMETPHH, UCCIIEI0BATD
IIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHUEM
FeOMETPUYECKUX TTOHATHI

OOBACHATH, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €TI0
AJICMEHTHI.

N3y4aTh, 0OBACHSTH, KaK
MOJIyYUTh KOHYC IIYTEM
BpalieHus
MPSIMOYT'OJIBHOTO
TPEYroJbHUKA.
N306paxaTh KOHYC U €T0
CEUYEHHS TIJIOCKOCTHIO,
MPOXOISIIEH Yepe3 OCh, U
IJIOCKOCTBIO,
NEPIEHANKYIAPHON K OCH.
N3yuarh, pacno3HaBaTh
pa3BEPTKY KOHYCA.
BriBOAMTE, HCIOIB30BATH
(bOpMYIIBI 17151 BEIYUCIICHHS
IoIaan OOKOBOM
MMOBEPXHOCTH KOHYCA.
Haxomuts miomaau
CEUYEHUM, TPOXOIAITUX
yepes BEpUIMHY KOHYyca
WJIY TIEPIICHANKYIISIPHBIX
€ro OCH.

OOBACHATH, KAKOE TEIIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

H3ydath, 00BACHATH, KaK
€ro MoJy4YUTh MyTEM
BpalIEHUs PSIMOYTOJIbHOU
Tparneuu.

BrIBOUTE, TPUMEHSTH
dbopMyny TSl BBIYUCICHUS
IJI0IIaau OOKOBOM
MOBEPXHOCTU YCEUEHHOTO
KOHYyca

AKTyanu3upoBaTh (PakThl U
METO/IbI TNIAHUMETPHH,




Kombunarmus ten
BPALICHUS U
MHOTOTPaHHHKOB.
MHororpaHHukx,
OTIMCAaHHBIN OKOJIO c(hephbl;
cdepa, BUcaHHas B
MHOTOTPaHHHK WM B TEJIO
BPALICHUS

peJieBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.
Pemars
CTEPEOMETPUUECKHE
3a/1a4u, CBSI3aHHBIE C
TeJaMU BpaleHus,
MMOCTPOEHUEM CEYEHUU TEl
BpalieHus, C
KOMOHWHAILMAMH Tl
BpalleHus 1
MHOTOIPaHHUKOB Ha
HaXOXJICHUE
FeOMETPUYECKUX BEJIUYHH.
Hcnone3oBats npu
petieHun
CTEPEOMETPUUECKHX 3a/1a4
MJIaHUMETPUYECKre (DaKThI
Y METOJIbI 33J1a4H Ha
BBIYUCIICHHUE U
JI0OKa3aTeJIbCTBO.
MoaenupoBath peajibHbIE
CUTYAIINH Ha SI3bIKE
T€OMETPHH, UCCIIEIOBATH
MOCTPOCHHBIE MOJIETTH C
HCIIOJIb30BAHNEM
F€OMETPUYECKUX TTOHATHI

OO0BEMEBI TEN

[Tonsarue 06 00BEME.
OcHOBHBIE CBOMCTBA
00BEMOB Tel.

O0bEM TUIMHAPA, KOHYCA.

O0BEM mapa ¥ mioniab
cthepsl

AxTyanu3upoBath (HakThl U
METO/Ibl MJITAHUMETPHH,
pelieBaHTHBIE TEME,
MPOBOJUTH AHAJIOTUHU.
BreIBOAMTH, UCTIOTIB30BATH
dbopmyibel 00BEMOB:
MPU3MBI, HUIHHIPA,
MUPAMHU/JIBI, KOHYCA;
yceu€HHOI nupamMubl 1
yCeuE€HHOTO KOHYCa.
Pemars
CTEpEeOMETPUUYECKUE
3aJ1a4uu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB.
PopmynupoBaTh
ompe/eNieHre MapoBOro
CErMEeHTa, I1apOBOTO CIOS,
[IApPOBOTO CEKTOPA.
[TpumeHsTh GOpMYIBI AJIS
HAXO0X/IeHUs 00BbEMOB
[IapPOBOTO CETMEHTA,
[IApPOBOTO CEKTOpa




ITonoOHbIe Tena B
IPOCTPAHCTBE.
COOTHOIICHUS MEXTY
ILJIOIIAASIMHU
MOBEPXHOCTEH, 00bEMaMU
MOJOOHBIX TEI

Pematp
CTEPEOMETPUUECKHE
3a/1a4uu, CBSI3aHHBIE C
00BEMOM 11apa u
TUIOMIA/IBIO cephl.
MopnenupoBarth peanbHbIe
CUTYAIIMH Ha SI3bIKE
reOMETPHH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIETH C
HCIIO0JIb30BaHUEM
F€OMETPUYECKUX TOHATHIA.
AxTyanm3upoBath (HaKThl U
METO/IbI TIFTAHUMETPHH,
peJieBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.
Pematp
CTEPEOMETPUUECKHE
3a/1a4u, CBSI3aHHBIE C
COOTHOIIIEHHEM 00BEMOB U
MMOBEPXHOCTEN MOJ00HBIX
TEJ B IPOCTPAHCTBE.
MoaenupoBath peajibHbIE
CUTYAIINH Ha S3bIKE
T€OMETPHH, UCCIIEIOBATH
MTOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAHNEM
T€OMETPUYECKUX OHATHI

Bexkrtops! u
KOOpPJIMHATHI B
MIPOCTPAHCTBE

10

BekTop Ha MIIOCKOCTH U B
npoctpaHcTBe. ClioxkeHue
Y BBIYMTaHUE BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha
yucno. Pa3noxenue
BEKTOPA O TPEM
HEKOMILUIAHAPHBIM
BekTopam. [IpaBuio
napajuienenunesaa.
Pemenue 3anay,
CBSI3aHHBIX C
MPUMEHEHUEM TPABUIT
JIEUCTBUNA C BEKTOPAMH.
[IpsimoyronpHas cucrteMa
KOOPJMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTOpa.
[Ipocreimme 3anaun B
KOOpJAMHATAX. YTOI
MEXy BEKTOPAMH.
CkansipHO€ NIPOU3BENCHUE
BEKTOpOB. Brruncienue

AxTyanu3upoBath (HakThl U
METO/Ibl IJITAHUMETPUH,
pelieBaHTHBIE TEME,
MPOBOJUTH AHAJIOTUHU.
OnepupoBaTh NOHATHEM
BEKTOP B IPOCTPAHCTBE.
DopMyIUPOBATH MTPABUIIO
napasuiesienumne1a mpu
CJIOKE€HHH BEKTOPOB.
CkJagpiBaTh, BEIYUTATH
BEKTOPBI, YMHOXKATh
BEKTOP Ha YHCIIO.

W3ydaTh OCHOBHBIE
CBOMCTBA 3TUX ONEpaLUi.
JlaBaTh omnpeneneHue
IPSIMOYTOJIBHON CUCTEMBI
KOOpP/MHAT B
IIPOCTPAHCTBE.

BbIpa3uth KOOpaAnHATHI
BEKTOpaA 4epe3 KOOPAUHATEI
€ro KOHIIOB.

BrIBOIMTH, HCTIONB30BATH
dbopMyny JUTMHBI BEKTOpA U




YIJI0B MEXKIY IPSIMBIMU U
IUIOCKOCTSIMU.
KoopaunatHO-BEKTOPHBIN
METOJ1 IPU PELICHUN
F€OMETPUYECKUX 33124

PacCTOSIHUSA MEKIY
TOYKaMH.

BeIpaxats ckaysipHOE
IIPOU3BEJICHUE BEKTOPOB
gyepe3 UX KOOPAUHATSI,
BBIYUCIIATD YTOJI MEKIY
JBYMsI BEKTOpPaMH, ABYMS
HPSIMBIMU.

Haxomuts yros mexay
IIPSIMOM U TUIOCKOCTBIO,
YTOJI MEXAY ABYMS
IIJIOCKOCTSIMU
AHAJUTUYECKUMHU
METOJaMHU.

BrIBOIMTE, HCITONIB30BATH
dbopmyiy pacCTOSTHUSA OT
TOYKH JI0 INIOCKOCTH

IToBTOpEHME, 7 OcHoBHbIE (UTYpHI, Pemrate npocrenmue
06006IIeHYE 1 (akThl, TEOpEMBI Kypca 3aJ]aui Ha HaX0XJICHUE
CHCTEMATH3AIIHS IJIaHUMETPUU. 3a1aun JUIVH U yTJIOB B
. IJIAHUMETPUU U METOIbI reOMETPUYECKUX PUrypax,
SHaHHH UX PEIICHHS. IIPUMEHSTH TEOPEMY
OcHoBHbIE (UTYpHI, [Tudaropa, TeopeMbl
(akThl, TEOpEMBI Kypca CHUHYCOB U KOCHHYCOB.
CTEPEOMETPHUH. 3alauu Haxomuts miommans
CTEepEOMETPUU U METOABl | MHOTOYTOJIbHUKA, KPYyTa.
UX peleHus Pacno3naBath nojo0HBIE
buryphl, HAaXOIUTh
OTHOUICHHUS JUTHH U
IUIOLIAACH.
Hcnonb3oBath npu
pelieHnn
CTEPEOMETPUUYECKUX 3a/1a4
(bakThl 1 METObI
IUIAHUMETPUU
OBILEE 34
KOJIMYECTBO
YACOB I10

I[TPOTPAMME




