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MNOACHUTEJIBHAA 3AIITMCKA

BaxkHocTh yueOHOr0o  Kypca T€OMETpUM Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHusi OOYyCIOBJIEHAa MPAKTUYECKOW 3HAYMMOCTBIO METAlpEeIMETHBIX U
IPEIMETHBIX pPE3YyJIbTaTOB OOY4YEHHMs TE€OMETPUU B HAINPABICHUU JIMYHOCTHOTO
pazButus oOywaromuxcs, (opmupoBaHUs (YHKIUOHAIBHOW MaTeMaTHUYECKOM
IPAMOTHOCTH, M3Y4YEHUS JPYTrUX y4eOHbIX NHUCUMIUIMH. Pa3Butue y oOydarommxcs
IIPaBUIBHBIX IIPEACTABICHUA O CYIIHOCTH M IIPOUCXOKIECHUHU TI'€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO W HJACAIBHOIO, XapaKTepe OTPaKEHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUU M MPOLECCOB PEAIbHOIO MUPA, MECTE TEOMETPHUH
B CHCTEME HAyK M POJIM MaTEMaTUYECKOTO MOJACIMPOBAHUSA B HAYYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS O0YUAIOIIMUXCS, a
TaK)K€ KaueCTB MBILIUICHNS, HEOOXOAUMBIX JUIsl afalTallud B COBPEMEHHOM OOLIECTBE.
['eomeTrpust siBnsieTCs OJNHUM M3 0A30BBIX IMPEIMETOB HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHMs, TaK KaKk O0ECHeYMBAaET BO3MOXXHOCTbh M3YyYEHHUs KaK JHUCLMILIMH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MbllUieHUE, (HOpMUPYEMOE TMPU HU3YYEHHH OOydarolUMUCS
NOHATUIHBIX OCHOB I'€OMETPUM U NOCTPOCHUU LIETIOYKH JOTHYECKUX YTBEPHKICHUIM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 33/1a4, YMEHHUE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAyYHOIO [IUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsIxX JesATeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBEeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHUS
OKpY’KaIOIIEer0 MHUpA, YCIOBHUE YCHEIIHOTO MO3HAHMUS M aKTUBHOTO MPEoOpa3oBaHMsI
neiictBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pa3Hble BHUIbl Y4eOHOW W  TPYIOBOM  JAEATENBHOCTH, ABJISAETCS  OJIHUMU3
npo(eCcCHOHANIBHO Ba)KHBIX KauyecTB, MO3TOMY aKTyalbHa 3ajada (HOpPMHUPOBAHMS Y
oOyyJaroumxcsi MPOCTPAHCTBEHHOT'O MBIIIIEHUs KaK Pa3HOBHUJIHOCTH OOpa3HOro
MBIIJIEHUST — CYLIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K IPAKTUYECKON
JEATEIBbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

Llens ocBoeHus: mporpaMmMbl yaeOHOro Kypca «l'eometpusi» Ha 6a30BOM ypOBHE
o0ydeHus: — 0011e00pa3oBaTEIbHOEC M OOIIEKYJIBTYPHOE Pa3BUTHE OOYYArONTUXCS
yepe3  oOecrieyeHWE  BO3MOXKHOCTHM  NPUOOpPETEeHHs] W HUCIHOJIb30BaHUS
CHUCTEMAaTUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELIMPUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIICLTHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHEHHATBbHOCTAM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM T€OMETPUHU.

[IpuopureTHbIMU 3afayaMu OCBOEHHMsS y4yeOHOro Kypca «l'eomeTpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax siBISIOTCS:



dbopMupoBaHrE MIPEACTABICHUS O TEOMETPUHM KaK YaCTH MUPOBOW KYyJIbTYpPHI U
OCO3HaHHE €€ B3aMMOCBA3U C OKPY>KAIOIIUM MUPOM;

dbopMHupOBaHUE TPEACTABICHUS O MHOTOTPAHHUWKAX M TejJaX BpalICHHS Kak
0 BaXHEUIIMX MATEMAaTHUYECKUX MOJIENAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoOBaHKE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOJENSAX U B peajbHOM
MUpE MHOTOTPAHHHMKHU U TEJIa BPAIllCHHUS;

OBJIAJICHHE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
0 MHOTOTpaHHUKAX U TeJaxX BPallleHUsI U UX OCHOBHBIMU CBOWCTBAMU;

OBJIAJICHUE QJITOPUTMAMU PEIIEHUST OCHOBHBIX THUIMOB 3a1a4, (GOpMHpPOBaHUE
YMEHHUSI TPOBOJNUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXICHUS B XOAE pPEIICHUS
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKAaHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00yyaromuxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEIOBATEbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUH:
YMEHUE pAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU JAPYTHUX
y4e€OHBIX  TIPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3bIKE T€OMETPUHM M CO3/1aBaTh T'€OMETPUYECKUE MOJIEIH,
INPUMEHITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT sl pELICHHs MPaKTUKO-
OpPHEHTUPOBAHHBIX  3a/Ja4, WHTEPOPETUPOBaTh M  OLECHUBATh  IOJTYYEHHbIC
pEe3yJIbTaTHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 T€OMETPUU  SIBIISAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Haualie €ro M3y4YeHHUs 3aj]iad, peuiaeMbIX Ha
YpPOBHE HMHTYUTHUBHOTO TIO3HAHUWSA, U OINPEACIEHHBIM 00pa3oM OpraHu30BaHHAs
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJHUPYET MPOTEKAHHE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYETK
JaJbHEUIIEMY U3YUEHHUIO TTPEAMETA.

[Ipeanourenue OTHAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM  JECATEIIbHOCTU.  Pa3BUTHME TPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00ydJaromuxcsi B Kypce CTEPEOMETPUU TPOBOAMUTCS 3a CUYET pEIICHHS 3aaad
HAa CO3J]aHME TPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha  ONEPHPOBAHHUC
MPOCTPaHCTBEHHbIMU oOpazamu. Cozmanue oOpa3a TIPOBOAUTCS C  OMOPOM
Ha HATJISITHOCTh, a ONIEPUPOBAaHNE 00PAa30M — B YCIIOBUSIX OTBIICYCHHUSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMHU COJIEP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «I eomeTpusi» B
10-11  wmaccax  sBiustoTcs: «MHOTOrpaHHUKNY», «lIpsiMbie ¥ TUIOCKOCTH B
MpPOCTpaHCTBe», «Tena BpaiieHus», «BeKTOpsl U KOOpAUHATHI B IPOCTPAHCTBEY.



dopMupPOBAHKE JTOTHUECKIUX YMEHUN PACTIPEACIIICTCS HE TOJIBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00Y4YEHUS Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUsS, COOTBETCTBYIOIIEE IIPEIAMETHBIM pe3yibTaTam
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, pacHpeeiIEHHBIM IO ToiaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pPa30M, YTOOBI OBJIAJICHUE TEOMETPHUUICCKUMU TTOHATHSIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCJICI0BATEIBLHO M MTOCTYIATEIILHO, C COOJIIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEACTABICHUN 00yUYarOIINXCs, pacupss U yriayomss e€, oopa3ys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OO6miee yuCI0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs] y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 xiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HezeIIO).

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare wu3ydeHuss MaTeMaTUKU Ha YPOBHE CpEAHEro OOIIEro
oOpa3zoBaHus y oOyuaronierocss OyayT cGOpMHUPOBAHBI CIEIYIOMIUE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpaskaaHCKOro BOCIUTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIUU OOYyYArOUIErocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUKMCKOr0 OOIIECTBA, MPEACTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIIMOHMPOBAaHUS  pa3UYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp
Ipa)KJaHCKOI0 001IecTBa (BBIOOPHI, OMIPOCHI U IPYro€), yMEHUE B3aUMOJEHCTBOBATh
C COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKUUAMH U HA3HAYEHUEM;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCHUMCKON TPaKIAHCKON HWJIEHTUYHOCTU, YBAKCHUS
K TpOUUIOMY H  HACTOAIIEMY  POCCHWCKOM  MaTE€MaTUKH, LEHHOCTHOE
OTHOIIEHHE K  JIOCTHKEHUSIM  POCCHUMCKMX MATEMaTUKOB M  POCCHHCKOMN
MAaTEMATUYECKON IIKOJIbI, HCIOJIb30BAHUE 3TUX JOCTHKEHHUM B JPYyTHMX HayKax,
TEXHOJIOTHUSX, C(pepax YKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO MOBEJCHUSI, CBSI3aHHOTO C MPaKTHUYECKUM
MIPUMEHEHUEM JTIOCTUKEHUM HAYKU U JEATEeIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMUMBOIO Oy IyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHU, PACCYKICHUN, BOCIPUUMYNBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS
cOPMHUPOBAHHOCTH YMEHUS MIPUMEHITh MaTEMAaTHYECKUE 3HAHMS B MHTEpPECax
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3I0pOBOr0 M 0Oe3omacHoro o0pas3a *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pPOBBIO (30pPOBOE TNHUTaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHATUNH M OTAbIXA,
perynspHas (¢u3NYecKash AaKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHHWE NIPU
3aHATUAX CIIOPTHUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS :

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH TPYI0II00US, HHTEPEC K Pa3IMIHbIM
chpepam NpPOPECCHOHANBHON JESTENIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOH U e
MIPUJIOKECHUSIMHA, YMEHHE COBepIIaTh OCO3HAHHBIN BBIOOP Oynyuei
npo(eCcCuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI, TOTOBHOCTb U
CIIOCOOHOCTh K MaTeMaTH4ecKOMy OOpa3oBaHMIO M caMo0Opa3oBaHUIO Ha
NPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTUIO B pEIICHUU
IPAaKTUYECKUX 337a4 MaTEMaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYpbl, TOHMMAaHWE  BIUSHUSA
COLMAJIbHO- YKOHOMMYECKHX IPOLECCOB HA COCTOSHUE MPUPOJHOW M COLMATIBLHOM
Cpelbl, 0CO3HAHUETIO0ATBHOTO XapaKTepa SKOJIOTMUYECKUX MPOo0IeM, OpUEHTAIUs Ha
MPUMEHEHNE MaTeMaTHUYEeCKUX 3HaHWW JJIs pelIeHus 3a7a4 B 00JIaCTH OKpYKarolen
cpenbl, IIAHUPOBAHUE IIOCTYIIKOB M OLICHKH KX BO3MOXKHBIX ITOCIECACTBUN IS
OKpPY’KaIOILLEH CPELIbI;

8) HeHHOCTH HAYYHOT0 MIO3HAHUSI:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEMaTUUECKOMN
HayKU Kak cepbl 4eTOBEYECKOM NIeATebHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUMMOCTHU
UL Pa3BUTUSA LMBWIM3ALMHA, OBJAJCHHUE  S3BIKOM MaTEMAaTHKH u
MAaTEMATUYECKON KyJIbTYpOM KaK  CPEACTBOM  NO3HAHUA  MUPA, TOTOBHOCTh
OCYWIECTBJISITh  NMPOEKTHYKO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh UHANBUAYAIbHO
Y B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare OCBOCHHWS NpOTrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanust y oOydaromierocss OyayT copMupoBaHbl MeTanpeIMETHbBIE
pe3yJIbTaTHI, XapaKTePU3YIOIIHECs OBJIAJICHUEM YHHUBEPCaTbHBIMU
M03HABATEIbHBIMHU JICUCTBUSIMH, YHHBEPCATHHBIMU KOMMYHHKATHBHBIMA
JCHCTBUSIMH M YHUBEPCAJIbHBIMU PETYJISTUBHBIMU JICHCTBUSIMH.

IMo3HaBaTe/ibHbIe YHUBEPCAJIbHbIC YUYeOHbIEC TeUCTBUS
ba3oBble 1oruyeckue 1eHCTBUA:

BBIABJIAATL W XapaKTCPHU30BATh CYHICCTBCHHLIC IIPU3HAKKM MATCMATHYCCKHX
00BEKTOB, TIOHITHI, OTHOIICHUN MEXTY MOHIATHAMU, POPMYIUPOBATH OMPEICITICHHUS
MOHSTUHN, YCTAaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIACCHU(PUKAIIMHA, OCHOBAHUS
1U1st 000OIIEHUsI U CPAaBHEHUSI, KPUTEPUU ITPOBOJMMOTO aHAIN3a;



BOCIIPUHUMAT, dbopMmynupoBath U NpeoOpa3oBbIBATh  CYXKJCHHUS:
YTBEPAUTEIIbHBIEH OTPUIIATEIbHBIE, €IMHUYHBIC, YaCTHBIE U 00IIHE, YCIOBHEIE;

BBISIBJISITh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U
MpOTUBOpPEYMAB  (paKTax, JaHHBIX, HAOMIOMECHUAX W YTBEPKICHUSX, MpE/jIarath
KPUTEPUUIJIS BBISBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
UHAYKTUBHBIXYMO3aKIIOUEHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

NPOBOJUTH CaMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMaTHUECKHUX YTBEPIKICHUHN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pemieHuss ydeOHOM 3amayu  (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB PEIICHUS], BBIOMpaTh HAaMOOJee NOAXOAAINNA ¢ YUETOM CaMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue 1eMCTBHS.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCJIEIOBATEIIbCKUM HMHCTPYMEHT
MO3HaHUs, POPMYIUPOBATh BOIMPOCHL, (UKCUPYIOUIME TPOTHUBOPEUHE, MPOOJIeMYy,
yCTaHABJIMBATh HICKOMOE U JIaHHOE, (POPMHUPOBATH THUIIOTE3Y, apTYMEHTHUPOBATh CBOIO
MO3UIINIO0, MHEHHE;TTPOBOJAUTE CAMOCTOSITEIbHO ~ CIJIAHUPOBAHHBIA JKCIIEPUMEHT,
HCCIICIOBAHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUS, TPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MeXAy OOBEKTaMH, SBJICHUSIMU,
MpolIeCcCaMu;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUST M BBIBOABI IO pe3yJibTaTam
MPOBEAEHHOTO  HAOJIOJCHUSI,  UCCIEAOBaHUS,  OLEHUBAaThb  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakkKe BbIJIBUTaTh
MPEOJIOKEHUSI O €T0 Pa3BUTUM B HOBBIX YCIIOBUSIX.

PabGora c undpopmanmeii:

BBISBJIATH JeUUUTH MHQOpPMAlMM, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha
BOIIPOCH JIJISl PEILICHU 3a4a4u;

BbIOMpaTh MH(OPMALMI0O U3 MCTOYHUKOB DPA3NUYHBIX TUIOB, aHAJIU3HPOBATh,
CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(OPMAIMIO PA3TUYHBIX BUIAOB U (opM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HH(POpPMAIUIO, MPEACTABIATh €€ B pPa3IMYHBIX (Qopmax,
WJUTIOCTPUPOBATH ITpapUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMyYIUPOBAHHBIM KPUTEPUAM, CPOPMYIUPOBAHHBIM CAMOCTOATENBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble I[EﬁCTBHﬂZ

BOCIIpUHUMATb 151 (1)OpMYJ'II/IpOBaTB CYXKICHUS B COOTBCTCTBUH C
YCIOBUSAMHA N LCIIAMHA O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY
3pC€HUSA B YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IMOJACHCHHA IIO XOAYy PCHICHUHA
3aJa4u, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI pE3yJIbTar;



B XOJ€ OOCYXICHMs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOMl TEMBI,
npo0sieMbl, perraeMoil 3aJa4un, BbICKa3bIBaTh UJIEH, HAIIEJICHHbIC HA MIOUCK PEIICHNUS,
COMNOCTAaBIISATh CBOM CYXKIEHUSA C CYXICHUSMH JPYIMX YYACTHHKOB JHAJIOTA,
oOHapy>XuBaTh pa3IMUM€ U CXOJCTBO IMO3UIIMHA, B KOPpPEeKTHOH (opme
(bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS,

NPEACTABIATh PE3YJIbTAThl PEUICHUS 33/Jaud, 3KCIEPHUMEHTA, MCCIEI0BaHUS,
MPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (opMaT BHICTYIUICHHS C YYETOM 3ajad
pe3eHTallMU U OCOOEHHOCTEHN ayTuTOPUH.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBUSA
Camoopranusanus:

COCTaBJISITh IUJIaH, aJTOPUTM PEIICHUS 3a/laud, BBIOMPATh CIOCOO pEIICHUs C
Y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

BJIaJICTh HaBbIKAMU MO3HABATEIbHON peIEKCHN KaK OCO3HAHUSI COBEPIIIAEMBbIX
JEUCTBUA M MBICIUTENBHBIX TPOIECCOB, WX PE3yIbTaTOB, BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLECcCca U pe3yJibTaTa PELICHUS] MaTeMAaTHYECKON
3a/1auu;

NPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPHU PEUICHUM 3aJayH,
BHOCUTH KOPPEKTHUBBHI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaiJICHHBIX OIMKNOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa L€ U YCIOBUSIM, OOBSICHITH MPUUUHBI
JOCTYKEHUSI WM HEIOCTHKCHHS Pe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaThOIIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHIWBHIYaTbHOU
paboTHINIPU pelIeHnH YYeOHBIX 3a/1a4, MPUHUMATD 11€]1b COBMECTHOM JIEATEIbHOCTH,
MJIAHUPOBAaTh OPTaHU3AIMI0 COBMECTHOM paboThl, pacmpeiensaTh BUIBI padoT,
JIOTOBApPUBATHCA, OOCYX IaTh MPOIECC W pe3ysbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKHUX JIIOJICH;

y4yacTBOBaTh B  IpymnmoBbiX  (opmax  paGoTel  (oOcyxnaeHus, OOMeH

MHEHHUH,

«MO3TOBBI€ HITYPMbI» U UHBIE), BBIIOIHATH CBOIO YacTh PabOTHl U KOOPJIUHUPOBAThH
CBOUJICHCTBHUSI C IPYTUMH WICHAMU KOMaH/Ibl, OIIEHUBAaTh Ka4€CTBO CBOETO BKJIaJa B
oOmMii  MPOAYKT MO  KpUTEpUsiM,  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMH
B3aNMOJECHUCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy o60yuenns B 10 kjacce oOyyaromUiics TMOJYYHUT CIEAYIOIIUE
MpPEAMETHBIE PE3YJIbTATHI:
ONEPUPOBATH MOHITUSIMU: TOUKA, MPSIMasi, IIIOCKOCTB;



OPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX IPU PELICHUU
F€OMETPUYECKHX 33]1a4;

ONEepUPOBATh MOHATUSAMHU: NAPAIEIBHOCTh U NEPHEHAUKYIIPHOCTh MPSMBIX H
IIOCKOCTEH;

KJaCCU(PUIMPOBaTh B3aMMHOE pPACHOJOXKEHUE TMPSAMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIepUPOBATH MOHITUSAMHU: JABYTPAaHHBIM YroJj, TpaHH JABYTPAHHOTO yria, pedpo
JBYTPAHHOTI'O YIJIa, IMHEHHBIN yroJl IBYTPAaHHOTO yria, TpadyCcHas Mepa JIByTpaHHOTO
yria,

ONEpUpOBaTh MOHATHSAMHU: MHOIOTPAHHUK, BBINYKJIbIM W  HEBBITYKJIBINA
MHOT'OTPaHHUK, 3JIEMEHTHl MHOIOIPAHHUKA, IPABWIIbHBII MHOTOI'PaHHUK;

pacrno3HaBaTb OCHOBHBIE BHJBl MHOTOTPaHHUKOB (MHMpamMuia, NpU3Ma,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo0);

KJIaCCU(PUIIMPOBATh MHOTOI'PaHHUKH, BBIOUpPAsi OCHOBAHUS JJIsl KilacCU(PUKAIIU
(BBIITYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKH, IPaBUJIbHBIE MHOTOIPaHHUKH, IPSIMbIE U
HAKJIOHHBIE TPU3MBbI, TapAJIJICJICHUIIEIbI);

OIlIEpUPOBATh MOHATHIAMU: CEKYIIas INIOCKOCTh, CEYEHE MHOIOTPaHHUKOB;

OOBSICHATH IPUHIUIIBI IOCTPOEHUSI CEUEHUN, UCTIOIb3YsI METO/ CIIE/I0B;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y;

pelarh 33aJaud Ha HaXO0)KJIEHHE T'€OMETPUUYECKUX BEJIMYMH [0 o0pa3laM WM
QIrOpUTMaM, TIPUMEHSSI M3BECTHbIE AHAJUTHYECKME METOAbl MpU PELICHUU
CTaHAAPTHBIX MAaT€MAaTHYECKUX 3a/lad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MIPSMOM, OT TOUYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
IPSIMBIMU;

pemaTh 3aJa4d Ha HaXO0XKJIEHWE N€OMETPUYECKHX BEJIUYHMH MO oOpaslam HiId
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl MPHU PEIICHUU

CTAaHAAPTHBIX  MaTEMaTHYCCKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH, MEXIY IIPSAMON U TUIOCKOCTBIO, MEX Y TIJIOCKOCTSIMH,
JIBYT'PAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M ILIOIIAJAM ITOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMuaa) ¢ mpuMeHeHneM (popMyJl, BEIYUCIATh COOTHOMIECHUS MEXKIY TUTOIIAISIMH
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX MHOTOTPAHHUKOB;

OTICPHPOBATH MOHATHIMHU: CAMMETPHS B IIPOCTPAHCTBE, IICHTP, OCh U IIOCKOCTh
CUMMETPHH, IIEHTP, OCh U INIOCKOCTH CUMMETPUU (UTYPHI;

U3BJIEKaTh, IPEOOPa30BHIBATH U VUHTEPIIPETUPOBATH uH(MOPMAIUIOO
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax u
pUCYHKaX;

OPUMEHSTh TeoMeTpruueckue (akThl JJis PEIIeHUs] CTEPEOMETPUUYECKHUX 3a]1ad,
IIPEAINOIAraoINX HECKOJIBKO IIaroB PEIICHUs], €CIU YCIOBHUS NMPUMEHEHHUS 3aJaHbI
B IBHOU (popme;



IPUMEHATh  INPOCTEHIIME  INPOrPAMMHBIE  CpPEACTBA U DJJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU,
pacIio3HaBaTh NPOSBICHUE 3AKOHOB T€OMETPHUM B UCKYCCTBE;

IIPUMEHATH [I0Jy4CHHBIE 3HAHUA Ha IPAKTUKE: aHAJIU3UPOBATh pEaJIbHbIC
CUTyallUM M IIPUMEHATb H3YyYECHHBIE IIOHATUA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu c(HOpMyIUPOBAHHON IPOOIEMBI, MOICTUPOBATH peajbHbIe CUTYallUU
Ha S3bIKE T€OMETPHUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
F€OMETPUYECKUX IOHATHA M TEOpeM, ammapara aiareOpbl, pemarb MNPaKTHUYECKHE
3a/1a4M, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BEIUYUH.

K xoniy o0yuenus B 11 kiacce oOydaronuiicss HAyqUTCS:

ONEepUpOBaTh MOHATUSAMHU: ILWJIMHIPUYECKAs IOBEPXHOCTh, O0O0pa3yromue
WIMHIPUYECKON MOBEPXHOCTH, LMJIMHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yroline
KOHUYECKON OBEPXHOCTH, KOHYC, CpepuuecKas MOBEPXHOCTb;

pacno3HaBaTh Tena BpaumleHus (UWIUHApP, KOHYC, cdepa U 1iap);

OOBSCHATH CIIOCOOBI MOTY4YEHHSI TEJ BpaLllCHMS;

KJIAaCCU(PUIMPOBATh  B3aUMHOE  paclojiiokeHue cdepbl U IUIOCKOCTH;
OIIEpUPOBATh MOHATUSAMMU: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CEerMEHTa, IIApOBOM CJIOW, OCHOBAaHWE INAPOBOrO CJIOS, BBICOTA IIAPOBOTO CJOA,

IapOBOU CEKTOP;

BBIYUCIIATh O0BEMBI U TUIOLIAJAN MOBEPXHOCTEW TEJ BpAIICHHS, T€OMETPHUECKUX
TEJ ¢ MpUMEHeHrneM (popmyir;

ONEepUPOBATh MOHSATHUSAMHU: MHOTOIPAaHHUK, BIHMCAHHBIA B chepy U ONUCAHHBIN
okoJ10 cepsl, chepa, BIMcaHHAsE B MHOTOTPAHHUK WJTU TEJIO BPAICHMS;

BBIUMCIIATh COOTHOIICHUS MEXIYy IUIONIaJAsMU TOBEPXHOCTe U 0OBEMaMu
ITOJI00HBIX TET;

n300pakarb H3ydaeMble (UIYypbl OT PYKH W C HOPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJ BPAILCHHUS;

M3BJIEKATh, NHTEPIIPETUPOBATH U npeoOpa3oBbIBAThH UH(}OpPMAIUIOO
IPOCTPAHCTBEHHBIX I€OMETPUUECKHX (pUrypax, NMpeACTAaBICHHYIO Ha dYeprexax HU
pUCYHKaX;

OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHNS BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T;

IIPUMEHSITH IIPABUJIO MTapaJUIeIIeUIEA;

ONEPUPOBATh IMOHATHUAMU: AEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE NPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILJIAHAPHBIE
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BEKTOPHI,

HaXOJWTh CyMMY BEKTOPOB M MPOW3BEIECHHE BEKTOpa HAa YHCIIO, YToJl MEXIY
BEKTOpaMH, CKaSIpHOE TMPOW3BENCHUE, pAaCKIaiblBaTh BEKTOp IO  JBYM
HEKOJTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh MIIOCKOCTh YPaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPMHAT;

NPUMEHATh TeOMETprUdecKue (PaKThl IS pElICHUS] CTePEOMETPHUYECKUX 3aad,
MPEIOJIArafoIUX HECKOJIBKO IAroB PEIICHHS, €CIU YCIOBUS MPUMEHEHHS 3aaHbl
B AIBHOU (hopme;

permarh TPOCTEHITNE TEOMETPUYECKHE 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/A;

pemIaTh 3a7a41 Ha I0Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIIICHUH 1 HAX0XKICHNE
TCOMETPUYECKUX BEIMYUH MO0 O0OpasliaM WM ajJropuTMaM, NMPUMEHSS W3BECTHBIC
METO/Ibl IPU PEIICHUH CTaHAapTHBIX MaTeMaTUYECKUX 3a]1a4;

MPUMEHATh  MPOCTEHIIHE  MPOTPAMMHBIE  CPEICTBA H  DJEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TMPAKTUKE: AaHAIMW3UPOBATH pPEaIbHbBIC
CUTyallMM W TIPUMEHATh W3yYCHHBIC TIOHATHS B TPOIECCE ITOMCKA peIICHUS
MaTeMaTU4YeCKu cPOPMYyIUPOBAHHOMN POOIEMBI, MOICIIUPOBATH PEAIbHBIE CUTYAINH
Ha S3bIKE TEOMETPUH, WCCICIOBATh IOCTPOCHHBIE MOJACIHA C HCIOJb30BaHUEM
F€OMETPUYECKUX TOHATHM W TEOpeM, amrmapara ajireOpbl, pelarbh MPaKTUYECKUe
3a/1auu, CBSI3aHHBIC C HAXO0XKJCHUEM r€OMETPUUYECKUX BEJIUYMH.

10



COJEPXKXAHUME OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHATHUS cTepeoMeTpud. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTRO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHUS U3 HUX.

B3anmHOE pacronokeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
IapajuieIbHbIE U CKpeIMBaroIuecs npsamele. [lapannenbHoCTh NPSAMBIX U IITIOCKOCTEN
B MPOCTPAHCTBE: MAapaJUIeIbHBIE NPSMBIE B MPOCTPAHCTBE, MApaJUICIBbHOCTh TPEX
IPAMBIX, [APAJIEIBHOCTh IPSAMOM M IUIOCKOCTU. YTIUIBI C COHAIPaBICHHBIMU
CTOPOHAMH, YTOJ MEXIy IPSMBIMHA B IPOCTpAaHCTBE. [lapajuienbHOCTh MIIOCKOCTEM:
IapajulesIbHble IUIOCKOCTH, CBOWCTBA IAapajlyIebHBIX IUIOCKOCTeH. IIpocrenmue
IPOCTPAHCTBEHHbIE (DUTYpbl HA IUIOCKOCTH: TETpajap, KyO, NapajulesIenuIie,
MMOCTPOECHUE CCUCHUU.

IlepneHIUKYIAPHOCTh NPSAMOW M IUIOCKOCTH: MEPHEHAUKYIAPHBIE IPSMBIEB
IIPOCTPAHCTBE, MPSAMbIC NAPAIUICIBHBIE U MIEPIICHAUKYJIISPHBIE K IUIOCKOCTH, TPU3HAK
NIEPIIEHINUKYJIAPHOCTU IPSIMOM U INIOCKOCTH, TEOpEMA O IIPAMOM IEPIICHANKYIISIPHON
IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M  IUIOCKOCTHIO,
JNBYIPAHHBIM yTOJI, JIMHEMHBIM YroJl JABYTpaHHOro yrua. llepnengukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 0
IJIOCKOCTH, TPOEKLUS (PUTYphl HA MIOCKOCTh. [lepneHAnKyIIpHOCTh MIOCKOCTEH:
IIPU3HAK  NEPHNEHIMUKYISPHOCTH  JIBYyX  Iulockocter.  Teopema o0 Tpéx
NIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOIOTPAaHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAHHHKA, BBIIYKIIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHHUKHM, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yromnpHas
npu3Ma, TpaHd U OCHOBAHMS NPU3MBI, NpsiMasi M HAKJIOHHAs MPU3MblL, OOKOBas U
IIOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsMOyroiabHbIN HapaylIeIeuIe

u ero ceorcrBa. [lupamupa: n-yronpHas nupaMmuia, TpaHd U OCHOBAHHUE NMUPAMUIBL,
OOKOBasi U TOJHAasl MOBEPXHOCTh NMUPAMUJbI, NMPaBUIbHASL U yCEUEHHAs MUPAMUJA.
OnemMeHTsl Npu3Mbl M nupamuabl. [IpaBWIIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MPAaBWJIBHOTO MHOTOIpaHHUKA, IpaBWIbHAsA IpU3Ma M MpaBUIbHAA MHPAMHIA,
npaBuiIbHAs TpEyroyibHas MUpaMua U NpaBWIbHBINA TeTpasap, kyO. IlpencraBienue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, HOAEKa’ap U ukoca’p. CeueHus: mpu3Mbl
Y IAPAMUJIBL.

CummMmeTpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHTHI CUMMETPHUM B NMUpPAMUAAX, NapaJUIEIEIUIEIaX, MPABUIbHBIX
MHOTI'OTPaHHHKAX.



Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHany, yrisl. [lnomans
OOKOBOIl IOBEPXHOCTH U IIOJIHOM IOBEPXHOCTH NPSIMOM MPU3MBI, IUIOUIA/b
OCHOBaHMi1, TeopemMa 0 OOKOBOW MOBEPXHOCTU MPsAMOM npu3mbl. [1nomans 60koBoH
NOBEPXHOCTU U TIOBEPXHOCTH MPABWIBHOW MHPAaMUIbI, TEOpeMa O IUIOMIAIU
yceuénHoit nupamubl. [Tonstiue 06 06bpéMe. OObEM MUPaMUIBIL, TPU3MBI.

[lonobubie Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIy IUIOLIAASIMU
NOBEPXHOCTEH, 00bEMAMHU MTOJOOHBIX TEJ.

11 KJIACC

Tena BpalieHust

[umuaapudeckas TOBEPXHOCTh, 00pa3yromye MUIHHAPHISCKONW TOBEPXHOCTH,
OCh IWIMHAPUYECKON nmoBepXHOCTU. [{unmuHap: ocHOBaHUs U OOKOBasi HOBEPXHOCTb,
oOpa3yrolias U oCh, IIIONIaab OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHWYECKOM IMOBEPXHOCTU, OCh H
BEpIIIMHA KOHUYECKON nmoBepxHOocTU. KOHYC: OCHOBaHWE U BEpIIMHA, 00pa3yroias u
OCh, IJIONIAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHUSI 1 OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, IUAMETp, IUIOIIAJlb TMOBEPXHOCTU ChEPHL.
B3aumHoe pacnonoxkenue cdepbl M IUIOCKOCTH, KacaTellbHasl TIOCKOCTh K cdepe,
IJI01a1b ChEPHI.

N3o0pakeHue Ten BpalleHus Ha MII0CKOCTU. Pa3BépTka MIMHAPA U KOHYCA.

KomMOuHanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIrpaHHUK, OMUCAHHBIH
okoJio cdepsl, chepa, BIMCaHHAsS B MHOTOTPAHHUK, WK TEJIO BPAIICHHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 0OBEME
MPSIMOYTOJILHOTO TMapasuiesienurena u cienactsus u3 He€. OOBEM MIIUHIpa, KOHYCA.
O0BEM mapa u miomaab chepsl.

[Tono6nsie Tema B mnpocTtpaHcTBe. COOTHOLICHUS MEXKIY IUIOHIAISIMU
NOBEPXHOCTEHN, 00BEMAaMU MOAOOHBIX TEN.

Ceuenust nmivHapa (MapauiesibHO U NMEPHNEHIUKYIIPHO OCH), CEUYEHUSI KOHYyca
(mapasmienbHOe OCHOBAHUIO M TIPOXOIAIIEE Yepe3 BEPIIUHY ), CEUCHUS Iapa.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTv U B npocTtpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yuciio. PasiiokeHue BeKTopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino napayenenunena. Pemenne 3a1ad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBWI IEUCTBUM ¢ BeKTOpaMu. [IpssMmoyronpHas cucremMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatse! BekTopa. [IpocTeiimue 3a1aum B KOOpANHATAX. Y TOJ MEXKY BEKTOPAMH.
CkaJsipHOE TPOU3BEAEHUE BEKTOPOB. BBIUMCIEHHME YIJIOB MEXAYy HPSAMBIMH U
IJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PELLIEHUN T'€OMETPUYECKUX 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 33/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
npsiMbIe.

[TapannenbHOCT NPSIMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIE NPSIMbIC

B IIPOCTPAHCTBE; NapaAIJIEIbHOCTh
TPEX NPSIMBIX; MAPAIIETLHOCTD
IIPSIMOU M TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PACTIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHBIX MJIOCKOCTEH.
[Ipocreiinine npocTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus MpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MIPOXOAIIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npakruueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
0OCTaHOBKH, WJUTIOCTPUPYIOLIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BbACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
HA IOCTPOCHUE CEYECHUH MMOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD MPSAMOU

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeneseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIUpaMHU/IE.

IIpuBoauTH IPUMEPHbI U3 PEATBHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €r0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHanu Kyoa. BeIYucCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeIbHON €1
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPIMOYTOIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneeHue yriia Mexay
MIPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTrO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHBIN
yTOJI TIpU pedpe MUPaMUIbl, TPU3MBI,
napasuieJienuneaa.
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/laBaTh onpeaesieHHe yria Mex1y
IUIOCKOCTSIMH.

JaBarh onpeneseHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METObI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
MMOHSATHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHas! IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTDH MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIIIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
Y UKOCadIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napajiesienuneaax, mpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurnb 1uioiagb HOJHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aauu Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuaTh BUABI TPaBUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.
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Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTHU TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIFHO JJAHHOW TOYKH, TIPSIMOM
WJIN IUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPbI
CUMMETPUYHBIX (PUTYDP B apXHUTEKTYpeE,
TEXHHUKE, IPUPO/IC.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IST aHATIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN yTOJ
JBYTPAHHOI'O yIJia Ha YepTekKe
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX Iy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaesnaenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas NOBEPXHOCTD,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenus uunuHapa (MI0CKOCTHIO,
napaJyIeNIbHON WU
MEePHEHANKYIJIIPHON OCH IUJIMH/IPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUUIS. BRIYHICJICHHUS TUIOIIAaN OOKOBOM
MMOBEPXHOCTH IUJIUHIpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC IIyTEM BpalICHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M MOJHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHHUS M OOKOBast

MIOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mioiia iy ceyeHu,
MPOXOJSAIIMX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

Y MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbiBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIAPOBOTO CJIO,
11apOBOI'0 CEKTOPA.
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IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomMeTpruecKUe 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TJIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemarb cTtepeomMeTpruecKue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMORB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [Ipocrenme 3amaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BriBOAUTH, HCIIOIB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKILY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mMexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
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[ToBTOpenue, 006001IEHIE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarth npocTeiiiue 3agaun
U cUCTeMaTH3allus 3HaHUH Kypca IUTaHUMETPHUH. 3aauu Ha HaXO0KJ€HUE JIUIVH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B T€OMETPUYECKUX (PUrypax,
pEIICHUS. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE QUTYpBI, PaKThl, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpuu. 3a1auu HaxoauThp miomaas MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METO/IbI UX PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIE HUTYDHI,
HAXOAUTh OTHOIICHHUS ITTNH
Y IUJIOLIAJIEH.
Hcnonb3oBaTh 1pu pelieHUN
CTEPEOMETPUUECKHX 3a7a4 (PaKThl
Y METO/Ibl IUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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