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10 KJIACC
NNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo reomerpum s 10 Kkimacca cocTaBieHa Ha OCHOBE
deneparbHOTO KOMIOHEHTa [OCyaapCTBEHHOro craHaapTa cpeaHero (MOJIHOro) OO0IIero
oOpasoBanust [IpuMepHOH mporpamMmbl cpemaHero (IOJIHOro) o0mero oO0pa3oBaHHs IO
MaremaTuke (reomerpusi), aBTOpckod mporpammbl A. B. IloropenoB «lIporpamma 1o
reometpun (0a30BbIi M TpOQUILHBIA ypOBHH)». Pabouas mporpaMma KOHKPETH3HPYET
Collep)KaHUe TMPEAMETHBIX TeM O00pa3oBaTENbHOTO CTaHAApTa W JaeT paclpeielicHue
y4eOHBIX YaCOB 1O pa3aenam Kypca.

Martepuan, KoTOpblii B  00s3aT€IbHOM MHUHUMYME  COJEP)KaHHS  OCHOBHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB BbAECNEH KypCHBOM, T. €. MONJISKUT H3YUYEHHIO, HO HE
BKII0YaeTcs B TpeOOBaHUS K YPOBHIO IMOJTOTOBKH BBIMTYCKHUKOB, HE BBEICH B OCHOBHOE
coliepKaHNe IIPUMEPHOHN IIPOrPAMMBI.

Pabouas nporpaMma BBITIOJHSET IBE OCHOBHbIE ()YHKIIMHU:

HUngopmayuonno-memoouueckan  QyHKUHS  TO3BOJSET  BCEM  Y4aCTHUKAM
00pa30BaTeNbHOrO Mpolecca IMOJYYUTh NPEACTABICHHE O LEIAX, COoJAepKaHUM, oO0uen
cTpaTterun OOy4yeHHs, BOCIUTAHHUS M PAa3BUTHUS ydallUXCA CPEIACTBAMH JAHHOTO Y4eOHOro
npeaMeTa.

Opzanusayuonno-naanupyrwuias (QyHKIUS TpeIycMaTpUBAET BBIIEICHHE HTAIOB
oOyueHusi, CTPYKTypUpOBaHHE Y4eOHOro MaTepuasa, ONpeNesieHHE €ro KOIUYECTBEHHBIX U
KayeCTBEHHBIX XapaKTEPUCTHK HAa Ka)KJOM M3 3TaloB, B TOM 4MCIIE JJII COJAEP’KATEIbHOIO
HaINOJHEHUS TPOMEXYTOUHOM aTTeCTalluM YJaluXcs.

OO0wmas xapakTepucTHKa y4eOHOI0 npeamera

B kypce conepxkanne o0pa3oBaHus, MPEICTABICHHOS B OCHOBHOW MIKOJIE, Pa3BUBACTCS B
CIIAYIOIIUX HAIPABJICHUAX:

e cucremMaTuzanus CBENEHUH O 4uHchaaX; (OPMUPOBAHHWE TIPEACTABICHUH O
paCIIMPEHUU YHCIIOBBIX MHOXECTB OT HATYPaJbHBIX O KOMIUJIEKCHBIX KaK CIoco0e
MOCTPOCHUSI HOBOTO MaTEeMAaTUYECKOTO amnmapara JJis PelIeHUs 3a7a9 OKPYKaroIIero
MHpa ® BHYTPEHHHX 3aJa4 MAaTEMAaTUKW; COBEPIICHCTBOBAHUE TEXHUKH
BBEIYHUCJICHHH,

® pa3BUTHEC W COBEPIICHCTBOBAHUEC TEXHUKH alreOpanveckux IMpeoOpa3oBaHMUid,
pelleHus ypaBHEHHH, HEPaBEHCTB, CUCTEM;

e cucTeMaTH3alus M pacOIMpeHUue CBEAeHUH O (QYHKIUAX, COBEPUICHCTBOBAHHE
rpauIecKuX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH UAECIMH U METOAAMHU
MaTEeMaTHIECKOTO aHaJM3a B O0OBbeMe, MO3BOJISIONIEM HCCIICAOBATh dJIEMEHTAPHBIC
GYHKIIMM ® pemiath MPOCTEHNIME TEeOMETPUYCCKHE, (QHU3UYSCKUE U ApYyrue
NPUKJIATHBIC 3aa49H,

® pacIIMpEeHHE CHCTEMbI CBEACHHH O CBOWCTBAaX MJIOCKUX (HUTYp, CHCTEMAaTH4YeCKOe
U3y4deHHE CBOWCTB MPOCTPAHCTBEHHBIX TEJN, pPa3BUTHE MPEACTaBICHHH O
reOMETPUICCKUX U3MEPEHUSIX;

® pa3BHUTHE TPEJCTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPYKaIoIIEeM MUPE;

® COBEpIICHCTBOBAHHE MATEMATUYECKOrO PAa3BUTHS JO YPOBHSA, MO3BOJSIONIETO
CBOOOJIHO MPHUMEHITh H3yYCHHBIC (AKTBI M METOJbI IMPH PEUICHHH 33J1ad |3
pa3IMYHBIX pa3felioB Kypca, a TakKKe HCIOIb30BaTh WX B HECTAaHIAPTHBIX
CUTYyAIHsIX,

e (¢opMupoBaHHE  CHOCOOHOCTM  CTPOMTh M  HCCJIENOBaTh  MPOCTEHIIne
MaTeMaTHYECKUE MOJCNIM MPU PEHICHUW MPUKIAJIHBIX 3a7a4, 3a7ad M3 CMEXHBIX



JUCIHMIIINH, yTJ'Iy6J'IeHI/Ie 3HAHHH 00 0COOEHHOCTIX IMPUMCHCHHA MAaTCMATHUYCCKUX
MCTOAOB K UCCIICAOBAHUIO ITPOIECCCOB U SIBJICHUH B Impupoac u O6].I_IGCTB€.

lenun n3ydyenust kypca

N3yueHne MaTeMaTHKd B CTapliei WIKOJIE HAIMPaBJIEHO HA JOCTHUKEHUE CIEIYIOLIUX
een:

(opmMupoBaHue MPEACTABICHUI 00 HIESIX U METOJaX MAaTEMAaTUKH, O MaTEMaTHKE KakK
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOAECIMPOBAHUS SIBIICHUI U TIPOIIECCOB;

OBJIaJleHHe YCTHBIM M IUCHBMEHHBIM MAaTEeMaTHYECKUM S3BIKOM, MaTeMaTHYECKHMHU
3HAHUSIMH M YMEHHUSMHU, HEOOXOAMMBIMH JUISI U3Yy4EHMsS IIKOJBHBIX E€CTECTBEHHO-HAyYHBIX
JUCHMIUINH, JJs1 MOPOAODKEHUS 0oOpa3oBaHUST UM OCBOCHHS H30paHHOW CIENUAJbHOCTH Ha
COBPEMEHHOM YpPOBHE;

pa3BHTHE JOIMYECKOrO MBILIJICHUS, Al OPUTMUYECKOH KYJIbTYpPbI, IPOCTPAHCTBEHHOTO
BOOOpa)X€HUs, pa3BUTHE MAaTEMATHYECKOrO  MBIIUIEHUS W HUHTYMLHH, TBOPYECKHUX
CIIOCOOHOCTEH Ha YpOBHE, HEOOXOAMMOM M NpPONODKEHUs oOpa3oBaHHMs U s
CaMOCTOSATENbHON JAESITeNbHOCTH B 00JACTM MaTeMAaTUKU U €€ MNPWIOXKEHHH B Oynyumen
npodeccruoHanbHON 1eITeIbHOCTH,

BOCIHUTAHME CPEACTBAMU MATEMATHKH KYyJbTYypbl JIMYHOCTH 4Yepe3 3HAKOMCTBO C
UCTOpUEH Pa3BUTUSI MATEMATUKH, YBOTIOIMENH MATEMATHYECKUX HICH; TOHUMAHUS 3HAYMMOCTHU
MaTeMaTUKH JIJIs1 O0IIECTBEHHOTO Iporpecca.

MecTto npeamera B 0a3HCHOM y4eOHOM ILJIaHe

CornacHo ®@enepanbHOoMy Oa3ucHOMY ydeOHOMY IUIaHy i 001IeoOpa3oBaTeIbHBIX
yupexaennii Poccuiickoit ®@enepanun Ha u3ydeHue npeamera «['eomerpusi» otBomutcs 68
vqacoB B 10 kmacce u3 pacuera 2 yaca B Helenio (€ yueétoMm 34 yueOHBIX Hemesb). [lpu 3ToM
NpeAnoaraeTcs MocTpoeHue Kypca B popmMe MOCIe0BaTeIbHOCTH TeMAaTHYECKUX OJOKOB 10
reOMETpHH.

ITpu peanuzanuu padoueit nporpammsel ucnosbsdyercss Y MK Iloropenosa A. B., Bxonamuii
B DenepanbHblil epeyeHb yueOHUKOB, YTBEPKIEHHBI MUHUCTEPCTBOM 00Pa30BaHUs U HAYKU
P®. [lna u3ydeHus Kypca PEKOMEHIYETCs KIACCHO-YpPOUYHAas CHCTEMA C HCIOJIb30BAHHEM
Pa3NUUYHBIX TEXHOJOTHH, (hopMm, MeTonoB oOyueHus. Pabouas mporpamMma mnpexycMaTpHBaeT
BBINOJHEHUE MPAKTUYECKOH YacTH Kypca: [/ KOHTPOJIBHBIX pabOT, CaMOCTOSITENbHBbIE U
NpoBepouYHble paboThl, B TOM uucie TectoBble. IIpenycMarpuBaeTcst BBOAHBIM KOHTPOIb,
UTOTOBBI KOHTPOJIb.

TPEBOBAHHUS K MATEMATHYECKOM MOJATOTOBKE YUAIIIUXCS

Oo0neyyeOHbIe YMEHHUS, HABLIKH U CIIOCO0LI 1eATeJLHOCTH

B xone m3ydyeHus MaTeMaTMKM B Kypce CTaplled IIKOJbl yYalluecs MpPOJODKAKT
OBJIAJIEHNE DPAa3HOOOpPA3HBIMU CIOCOOAMHU JESATEIBbHOCTH, NMPUOOPETAOT U COBEPIICHCTBYIOT
OIIBIT:

IMPOBCACHUA NOKAa3aTCJIbHbBIX paCCYX(HeHHﬁ, JIOTHYECKOr0 000CHOBAHUS BBIBOJOB,



UCIOJIb30BAHUA Pa3JIMYHBIX A3bIKOB MATCMATUKWU IJIA WIIIOCTpallud, UHTCPHPETALNH,
AprymeHTalMy ¥ J0Ka3aTeIbCTBA,

peUICHMA IMHUPOKOro Kjacca 3aaad H3 pa3IMUHBIX pa3acioB Kypca, IIOMCKOBOH H
TBOp‘-IGCKOﬁ ACATCIIbHOCTHU TP PCIICHHUHA 3a1a4 MOBBIIIICHHON CI0KHOCTU U HETHITOBBIX 3aaa4,

IIaHUPOBAHUA U OCYHICCTBJICHUA aHrOpHTMquCKOﬁ ACATCIIBHOCTU: BBIIIOJHCHUA U
CaMOCTOATCIIBHOTO COCTABJICHUA aJITOPUTMHUYCCKUX HpeIIHI/ICB.HI/Iﬁ n I/IHCprKI_[I/Iﬁ Ha MaTeéMaTu-
YECKOM MaTepHane; HUCIIOJIB30BAHUA N CaAMOCTOSATCIBHOI'O COCTAaBJIICHUA (bOpMy.]I Ha OCHOBC
O606H.[eHI/I$I YaCTHBIX CIIY4YacB U PE3YyJIbTATOB 3KCIICPUMCHTA,; BBIIIOJIHCHUSA PACUCTOB MMPAKTUYC-
CKOTO XapaKTepa;

NOCTPOECHHUS M HMCCIEAOBAHHUS MATEMATUYECKHMX MOJEIEH I OMUCAHUS U PEIICHUS
NPUKIAIHBIX 3aJa4, 3aJa4 U3 CMEXKHBIX JUCIUIUIMH U PEAJbHOW KU3HU; IPOBEPKA U OLECHKH
pe3ynbTaTOB CBOEH pabOoThl, COOTHECEHUSI UX C TOCTABJICHHOW 3a/iaueil, ¢ JIMYHBIM KU3HEHHBIM
OTIBITOM;

CaMOCTOATENbHOM pPaboThl C HCTOYHUKAMU HHQPOpMAlUH, aHaiau3a, 0000LEeHHs U
cucTeMaTHU3aluy 0JIydeHHON HHpOpMAaLUMK, MUHTETPUPOBAHUS €€ B JIMUHBIN OIBIT.

Pe3viabTaThl 00yYeHus

PesynbpTaTel 00yueHust npencraBieHbl B TpeOOBaHUAX K YPOBHIO TOATOTOBKH U 3a7a0T
CHUCTEMY HTOTOBBIX PE3YyJbTAaTOB OOYYEHHUs, KOTOPHIX IOJDKHBI JOCTUTATh BCE BBIMYCKHUKH,
M3Yy4aBIINEe KypC MaT€MaTHKH, W JIOCTH)KEHHE KOTOPBIX SBISCTCS 0053aTENIbHBIM YCIOBUEM
NOJIOKUTENILHONW aTTEeCTallui Y4YEHUKA 3a Kypc cpefaHed (MOJHOM) MKOJIbL. DTH TpeOOBaHUS
CTPYKTYpHpPOBAaHBI MO TpPEM KOMIIOHEHTaM. «3HATh/TIOHUMATH», «YMETHY», <HCIOJb30BATh
NpUOOpETeHHbIE 3HAHUS U YMEHHS B MPAKTUYECKON AESATEIbHOCTH M MOBCEIHEBHOU KU3HUY.
[Ipu 5TOM MocnenHue 1Ba KOMIIOHEHTA

TpeﬁoBaHm{ K YPOBHIO MOATOTOBKH BBINIYCKHUKOB

B pesynbpraTe n3ydeHus MaTEMaTUKU B CTapLICH IIKOJIE YYEHUK JTOJDKECH

3HATHL/IIOHUMATD:

3HAYeHHE MAaTeMaTHYEeCKOW HAyKH /I peIleHus 3aJad, BO3HUKAOMHMX B TEOPUU U
OpPaKTUKE, MUPOTY U OTPAHNUYCHHOCTb HNPHUMCHCHUA MATCMATHYCCKHUX MCTOJOB K aHAJIU3y U
UCCIIEIOBAHUIO TIPOIIECCOB U SIBIICHUI B IPUPOJIE U OOLIECTRBE,;

3HAYEHUE TNPAKTHKA U BOIPOCOB, BO3HUKAKWIIMX B CaMOW MaTeMaTHKe, IS
dbopMUpOBAHUS U PAa3BUTHS MaTEMAaTU4dE€CKOW HAYKH,

UJCH PACIIMPEHUS YHCIOBBIX MHOXKECTB KaK Crmoco0a TOCTPOCHHS HOBOTO
MaTeMaTU4YECKOro ammaparta JJisi PpElEeHHs MPAKTUYECKUX 3aJad W BHYTPEHHHMX 3aj]a4
MaTeMaTHKH,

3Ha4Y€HHUE MJed, METOI0B U PE3yNbTaTOB aNreOpbl U MAaTEMAaTUYECKOrO aHaau3a I
MOCTPOEHUS MOJIeNIel peaslbHbIX MPOIECCOB U CUTYAaIHii;

BO3MOXHOCTHU TCOMCTPUUYCCKOI'O sA3blKa KaK CpCACTBa OIMCAHUA CBOICTB PCaIbHBIX



npeaMETOB U UX B3AUMHOI'O PACIIOJIOKCHU S,

YHUBEPCAJIBHBI XapakTep 3aKOHOB JIOTMKM MAaTEMATHYECKMX PpaCCyXICHHU, HUX
NPUMEHUMOCTD B PA3JIMUHBIX 00JACTAX YEI0BEUECKON A TeIbHOCTH;

pas3ian4due Tpe6OBaHI/II>'I, NpEABABIACMBIX K  I0Kas3aTCJIbCTBAM B  MAaTCMAaTHUKE,
CCTCCTBCHHLIX, CONUAJIbHO-OKOHOMHWYCCKUX U I'YMAaHHUTAPHBIX HAYKaX, Ha IIPAKTUKE;

POJIb aKCHOMATHUKH B MAaTEMATHUKE; BO3MOKHOCTh TTOCTPOSHUSI MATEMATHYECKUX TEOPHIt
Ha aKCMOMAaTHYECKOW OCHOBE; 3HaUEHHE aKCHMOMATUKHU I OPYruX oOlacTedl 3HAHUS W IS
PaKTUKH;

BEPOSTHOCTHBIN XapaKTep pas3IMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEW OKPYXKalOIIEro
Mupa.

Ymerhb:

COOTHOCHUTb IUIOCKHE TIeoMeTpudeckue QUIypsl U TpEeXMEpHble OOBEKTBI C HX
ONHUCAHMUAMH, UEpPTEKaMHU, MH300paKEHUSAMM; pas3jiddyaTh M aHAJIU3UPOBATh B3aUMHOE
pacnosioxxenue Qpuryp;

ITomumo YKa3aHHBIX B JJAHHOM pa3aciic 3HaHPII>i, B Tpe6OBaHI/I${ K YPOBHIO IIOATOTOBKH
BKIIIOHAKOTCA TAaKXKC 3HAHUA, HCO6XOI[I/IMLIG JJI1 OCBOCHHA IICPCUUCIICHHBIX HUXKC YMGHHﬁ:

I/1306pa)l(aTB rCOMCTPHUICCKHEC Q)Hrypbl M TE€J1a, BBINOJIHATH YE€PTEK 110 YCIOBUIO 3a4a4H,

pemiatb ~ reoMeTpuyeckue  3ajadd, ~ ONMpasch  Ha  H3Y4YEHHbIE  CBOICTBa
MIIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX (UTYp M OTHOLUICHHH MEXKIYy HUMH, TPUMEHSS
ajredpandeckuil 1 TPUTOHOMETPUUECKHI amapar;

IPOBOAUTH JOKA3aTeNbHbIE PACCYKIEHUS MPU PEIIEHUU 3a7ay, I0Ka3blBaTh OCHOBHBIE
TEOpPEMBI Kypca;

BBIUUCIIATh JMHEHHBIE AIEMEHTHl M YIIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaIMsiX,
00BbEMBI U IJIOIAAHN TOBEPXHOCTENW MPOCTPAHCTBEHHBIX TEJI M UX IPOCTEUIINX KOMOMHAIH;

IPUMEHSATh KOOPAVMHATHO-BEKTOPHBIM METOJ I BBIYUCICHUS OTHOLICHWM, PACCTOSHUN
U YIIIOB;

Hcnonp3oBaTh HpHOGpeTeHHLIe 3HaHUSA WU YMCHUA B HpaKTquCKOﬁ JACATCIBbHOCTU H
HOBCCHHGBHOﬁ JKU3HU I

. ucciaenoBanus (MOJCIUPOBAHUS) HECIOXKHBIX MPAKTUYCCKUX CHTYyallMid HA OCHOBE
M3Y4CHHBIX (POPMYIT U CBOWCTB PUTYD;

® BBIYUCJICHUA OJIUH, HJ'IOH.I&I[Cﬁ 1 00BEMOB PCaIbHBIX 00BEKTOB.



YueOHo-TeMaTHYecKOe JIaHupoBaHue B 10 kiacce
2 ypoxa 6 neoenio (68 uacoes)

Yueonuk: I'eomerpus aas 10-11 knaccos

ABTop: A.B.Iloropesos

Ne Conep:xanue yueOHOro marepuaja Koa-Bo Koa-Bo
IJIaBbI 4acoB KOHTPOJIBHBIX

padoTt

1 AKCHOMBI CTEPEOMETPUHN U X ITpOCTEHIINE 7 1

CIICJICTBUS

2 [TapamienbHOCTh NPSIMBIX U MIIIOCKOCTEN 16 2

3 [lepneH IUKYISIPHOCTh NPSIMBIX U MIJIOCKOCTEH 19 2

4 JlekapToBbl KOOPAMHATH! M BEKTOPHI B IPOCTPAHCTBE 23 2

HTorosoe noBTopeHue Kypca 3
Hrtoro 68 7

@DopMBI H CPeACTBA KOHTPOJIS.

OCHOBHBIMM METOJAMH IIPOBEPKHU 3HAHWW M YMEHHMM y4allUXCs [0 MATEMATHKE SBISIOTCS
YCTHBII ompoc M mnucbMeHHble paboThl. K mnucbMeHHBIM (opMaM KOHTPOJIS OTHOCSTCS:
MaTeMaTHYeCKUe IMKTAHTBI, CAMOCTOSTEIbHbIE W KOHTPOJIbHBIE PAa0OTHI, TeCThl. OCHOBHBIE
BHUIbl [POBEPKM 3HAHMM — TeKylas MW urororas. Tekymas npoBepka IPOBOAUTCSA
CHCTEMAaTHYCCKU M3 ypOKa B YPOK, @ MTOrOBasi — IO 3aBEPIICHUU TeMbI (pa3sjiena), MKOIbHOTO
kypca. KoutponbHbie paboTel B3sATI U3 KHUTH «[Iporpammbl 00meoOpazoBaTenbHbBIX
YUPEKICHUMN. I'eomerpus 10-11 KJIACCBI». Cocr. T. A. bypmuctposa




Ka.ﬂenzlapno — TEMATHYICCKOC IIJIAHUPOBAHHUC

y4eOHOro MaTepuaJjia
10 kaacc, reomerpus

Neo

ypoka Pazgen u Tema
I'naBa 1. AKCHOMBI CTEPEOMETPHH U MX NPOCTEiiINe CJIeACTBHUS

1 AKCHOMBI CTEPEOMETPUHU

2 CyiecTBoBaHHE MIOCKOCTH, IPOXOAAIIEH Uepe3 NaHHYIO NPSAMYIO U TaHHYIO
TOYKY

3 Ilepeceyenne npsiMoii € MIIOCKOCTbHIO

4 Cy1iecTBoBaHN€e MIOCKOCTH, IPOXOASIIEH Uepe3 TpU JAHHbIE TOUKU

3ameuanue K akcuome 1

5 Pa3buenue mpocTpaHCTBA MIOCKOCTHIO HA JIBA MOIYITPOCTPAHCTBA

6 Pemenne 3agau

7 Kontponbnas pabota Ne 1 «AKCHOMBI CTEPEOMETPHH U UX MPOCTEHIINE
CIIEZICTBUSI»
I'naBa 2. ITapa/ie/IbHOCTD NPAMBIX H IJIOCKOCTEH

8 [TapannenbHble IpsIMbIE B IPOCTPAHCTBE

9 [TapannenbHble IpsIMbIE B IPOCTPAHCTBE

10 IIpu3Hak napaniesbHOCTH NPSIMbIX

11 IIpu3Hak napaniesbHOCTH IPSIMBIX

12 [Ipu3Hak napanaeabHOCTH MPSIMON U MJIOCKOCTH

13 IIpu3Hak napajienbHOCTH NPSAMOM U INIOCKOCTH

14 Pemenue 3anau

15 Kontponbshas pabora Ne 2 «[lapanneiabHOCTh MPSIMBIX M MPSMOU U TIIIOCKOCTH»

16 IIpu3Hak nmapayieaIbHOCTH MIIOCKOCTEN

17 CyliecTBOBaHK€ MIOCKOCTH, MapaieIbHON TaHHON MIOCKOCTH

18 CyuiecTBoBaHHE MIOCKOCTH, TapaJIENbHON TaHHOM MJIOCKOCTH

19 CpoiicTBa napasuieibHbIX JIOCKOCTEN

20 CpoiicTBa napasuieiabHbIX JIOCKOCTEN

21 N300paxeHnne mpocTpaHCTBEHHBIX (UT'Yp Ha IIJIOCKOCTH

22 Pemenne 3anau

23 KonTtponbnas padora Ne 3 «[lapanneinbHOCTb MIOCKOCTEN»
I'naBa 3. IlepnieHAUKYAAPHOCTD NPAMBIX H IJIOCKOCTEH

24 [TepneHAUKYASAPHOCTh NPSIMBIX B IPOCTPAHCTBE

25 [TepneHAUKYASIPHOCTh NPSIMBIX B IPOCTPAHCTBE

26 IIpu3Hak nepneHuKyJIIpHOCTH MPSMOM U IIJIOCKOCTH

27 IIpu3Hak nepneHIuKyJIIpHOCTH NPSIMOU U INIOCKOCTH

28 [TocTpoenue neprneHaUKYIAPHBIX MPSAMOM M TUIOCKOCTH

29 CpoiicTBa neprneHJUKYISPHBIX IPSIMOU U MIIOCKOCTH

30 CBoiicTBa NepneHIUKYISIPHBIX MPSIMOU U MIOCKOCTH

31 ITepnienAUKYASp ¥ HAKIIOHHAS

32 Teopema 0 Tpex NeprneHIuKyspax

33 Teopema o Tpex neprneHauKysipax (MPOIODKEHHE)

34 Pemenne 3agau




35

Kontponsnas padora Ne 4 «[lepneHAUKYISIPHOCTD MPAMBIX U IPSIMON U
IJIOCKOCTH»

36 [Tpu3Hak nepneHAUKyISIPHOCTH IJIOCKOCTEN
37 IIpu3Hak nepneHauKyInsIpHOCTH IOCKOCTEN
38 Paccrosiane Mexay CKpeIuBaOUMKCS TPSIMbIMH
39 PaccTosiHue MeXy CKpeIMBaIOMMHUCS MPSMBIMU
40 [TpuMeHeHne OPTOTOHATIBHOT O MPOEKTUPOBAHUS B TEXHUYECKOM YEPUCHUN
41 Pemenue 3anau
42 Kontponbshas pabora Ne 5 «[lepneHAUKYISIPHOCTH MIOCKOCTEH»
I'naBa 4. JlekapToBbl KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE
43 BBezieHne 1ekapTOBBIX KOOPAMHAT B TIPOCTPAHCTBE
44 PaccrosiHue Mexay ToukaMu
45 KoopauHuathl cepeiuHbl OTpe3ka
46 [TpeobpazoBanue CUMMETPUH B MpocTpaHcTBe. CUMMETpHUS B IPUPOJIEC U HA
NpaKkTUKe
47 JIBmKeHue B MPOCTPAHCTBE
48 [TapansenbHblil TEPEHOC B IPOCTPAHCTBE
49 [TomoOue mpocTpaHCTBEHHBIX QUTYD
50 VYrom MeXIy CKPEIHBAIOMIMUCS TPSIMBIMA
51 Yron Mexay npsiMoi U IIIOCKOCTBIO
52 Pemenne 3angau
53 Kontponbhas pabota Ne 6 «/[ekapTOBbI KOOPAWHATHI B IPOCTPAHCTBE»
54 Yroa Mexay MmIOCKOCTSIMU
55 [Tnomane OpTOroHaIbHONW MPOEKIIMKA MHOTOYrOJIbHUKA
56 [Lnomans OpTOrOHANBHOW MPOEKIIMKM MHOT'OYTOJILHUKA
S7 BekTopsl B npocTpaHCTBE
58 JleiicTBUs HaJ BEKTOpaMU B IIPOCTPAHCTBE
59 JleficTBUS HaJl BEKTOPaMHU B IPOCTPAHCTBE
60 JlelicTBUS HaJ BEKTOPaMHU B IPOCTPAHCTBE
61 PaznoxkeHne BEKTOpa Mo TpeM HEKOMILIAHAPHBIM BEKTOpam
62 Pasnojkenue BekTopa o TpeM HEKOMIIJIAHAPHBIM BEKTOpam
63 YpaBHEHHUE MIOCKOCTH
64 Pemenne 3agau
65 KonTponbshas padora Ne 7 «BeKTOpBI B IPOCTPAHCTBE
66 Pemenue 3agau. [ToBTopenune
67 Pemenue 3anau. [loBTopenue
68 Htororoe moBTopeHne Kypca
ITepeyeHb yueOHO-METOAHYECKHX CPEeACTB 00y4YeHusl.
OcHOBHasI ¥ TOTIOJIHUTEIbHAS JINTEpATypa:

1. AnexcauagpoB A. JI. Teomerpus, 10—11: Vye6. mia. obmeoOpa3oBar.
yuapexxaennii / A. 1. Anekcanapos, A. JI. Bepuep, B. 1. Peokuk. — M.: TIpocBemnienue,
2012.

2. BecenoBckuit C. b. 'eomerpus: nuaakTHueckue MaTepHalibl IO TEOMETPUH s




10 knacca / C. b. BecenoBckuit, B. [I. Ps6unnckas. — M.: [IpocBemmenne, 2014,

3emunskoB A. H. 'eomerpus B 10 kiacce: Meroguueckue pekoMeHganuu. — M.:

[Ipoceemenue, 2012.

. 3uB b.I'. I'eomerpus: qunaktuyeckne Mmarepuanst 1y 10 knacca. — M.:
[Ipoceemenue, 2014.

3uB b. I'. 3agaun no reomerpun miss /—11 knaccor/ b. I'. 3uB, B. M. Meiinep, A. T.

baxanckuit. — M.: [IpocBemenue, 2010—2016.

[ToropenoB A. B. 'eomerpust, 10—11: Yueb. mis. oGmeodpa3oBat. yapexIeHHH.

— M.: [IpocBemienue, 2014.

. Caaxksan C. M. U3yuenue reomerpun B 10—11 knaccax /C. M. Caaksn, B. ®@. byty30B.
— M.: [Ipocemenue, 2010.



11 KJIACC
MNOSACHUTEJIBHASA 3AIINCKA
W3ydyenne wmartemMaTuku B CTapiield IIKojie Ha 0a30BOM YpPOBHE HAMpaBleHO Ha
JOCTHKEHUE CIIETYIOIINX LIECJICH:

* (opMupoBaHue IPEACTaBICHUN 00 UIIESIX U METOAaX MaTeMAaTHKH; O MAaTEMaTHUKE
KaK YHUBEPCAJHLHOM f3bIKE HAYKH, CPEICTBE MOJEIUPOBAHUS SABJICHUN U
MIPOIIECCOB;

* oOBJaJeHMe S3BIKOM MaTEeMaTHKd B YCTHOM M MNUCBMEHHOW  Qopme,
MAaTECMAaTUYCCKUMHU 3HAHUSIMWU W YMCHUSIMU, HCO6XOI[I/IMI)IMI/I A1 U3Yy4YCHUSA
IIKOJIBHBIX C€CTCCTBCHHOHAYYHBIX OUCHUIIIUMH, IMTPOAOJDKCHHUA O6p&30BaHI/I$I n
OCBOEHUS M30paHHOM CIEIMAIBHOCTA Ha COBPEMEHHOM YPOBHE;

¢* pa3sBuTHuE JIOTUYECKOro MBIIIJICHUA, aHFOpHTMquCKOﬁ KYJBbTYPBHI,
MMPOCTPAHCTBCHHOI'O Boo6pa>1< CHH, MATCMATHYCCKOI'O MbLINUICHUA W HWHTYWUIHU,
TBOPUCCKUX CHOCO6HOCTCI\/'I, HCO6XOI[I/IMI:IX ANAA IIPOOAOAZKEHHUA

obpazoBaHUSA U [OAd CAMOCTOSITEABHON MIEeIATEABHOCTH B 00AaCTH
MaTeMaTUKU U ee IPHUAOXKEHHH B Oyaymiedn npodeccHoHaAbHOH
AesITeAbHOCTH;

®* BOCNHTaHHE CPEACTBAMHU MaTEeMaTHKH KYABTYPbl AWYHOCTH dYepes
3HAKOMCTBO C HCTOpPHEH pa3BUTHSI MaTEeMaTHKH, JSBOAIOIIHEH

MaTeMaTU4eCKUX HUOAeHW; MNOHUMAaHUd 3HAa4YUMOCTH MaTeEMaTUKU

AAAd HAYIHO-TEXHHUYIECKOTI'O IIporpecca.

Hear Kkypca: cuUCTEeMAaTHYeCKOE€ M3YYCHHE CBOWCTB T'E€OMETPUYECKHX Tl B
IPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN YYallIMXCsl, OCBOGHHE CIOCOOOB
BBIYHMCICHUS] TPAKTUYECKH BAXKHBIX TEOMETPUYECKUX BEIUYMH U JalibHEWIlee pa3BUTHE
JIOTMYECKOT0 MBIIUICHUS YUalIHXCA.

Kypcy mnpucymm cucremMatu3upyrommii W 0000IIAIONIMI  XapakTep H3I0KECHUMH,
HaIpaBJICHHOCTh Ha 3aKPEIJICHHE M Pa3BUTHE YMEHUU W HABBIKOB, MOJTYUYEHHBIX B HEMOJIHOU
cpenneil mkone. Ilpu nokaszarenbcTBe TeopeM M PELIEHHM 3alad aKTUBHO HCIHOJb3YHOTCS
M3y4YEeHHbIE B Kypce IJIAHUMETPUU CBOWCTBA T'€OMETPHUYECKUX GUTYp, TPUMEHSIOTCS
reoMeTpudecKkue mpeodpa3oBaHus, BEKTOPHl M KOOPAMHATHL. BBICOKHMIT ypOBEHb aOCTPaKTHOCTU
M3y4aeMoro maTepuasna, JOrH4ecKas CTPOrocTb CUCTEMATHUECKOTO M3JI0KEHUSI COCTUHSIOTCS C
MPUBJICYCHUEM HATJISTHOCTHA HA BCEX 3Tarax y4eOHOro MpoIiecca 1 MOCTOSTHHBIM 00palieHHEM K
OTBITY YyYalIuXcs. YMEHHsI W300pakaTh Ba)KHEHINNE T'COMETPUYECKHE TeNa, BBIUUCIATH HX
00BEMBI U TUTONIAIA TTOBEPXHOCTH UMEIOT OOJIBIIYIO MPAKTHYECKYIO 3HAYMMOCTb.

Hopmamuenvlie npaeosvie OOKyMEHmMbl, HA OCHOBAHUU KOMOPBHIX paA3padomana
pabouas npozpamma:

o @enepanbHBIE KOMIOHEHT TOCYJAapCTBEHHOTO O00pPa30BaTENBbHOrO CTaHIAPTa,
yrBepk1eHHbIN [Tprkazom Muno6pasoBanus PO Ne 1089 ot 05.03.2004;

e [IpumepHBIe TpOrpaMMbl, CO3JaHHBIE Ha OCHOBE (henepalbHOr0 KOMITOHEHTa
roCyJIapCTBEHHOT O 00pa3oBaTEeNHLHOTO CTaHJapTa, pEKOMEHT0BaHHbBIE
MunucrepctBoM oOpa3oBanus u Hayku P® mpukaz Ne 03-1263 ot 07.07.2005.
locynapctBenHasi mporpamma s 00IIe0O0pa3oBaTENbHBIX IIIKOJ, THMHA3UH,
maneeB. Marematuka. Cocrasuremu: ['M. Kysnenosa, H.I. Munnmok.
PexomennoBano JlemapraMeHTOM 00pa30BaTENbHBIX MPOrPaMM M CTaHIApTOB
obmiero obOpa3oBaHuss MuHHCTepcTBa oOpa3zoBaHusi Poccuiickoit ®Deneparuu,
2002 rox. Ilporpamma obmeoOpa3oBatensHbix yupexaeanii [ EOMETPUS 10-
11 xnaccel. CocraButens: T.A. BypmucrpoBa. MockBa «IIpocsemienue», 2009
roJ.

e basucHblil yueOHbBIM TuaH o00mIe0Opa3zoBaTeNbHBIX YyUpexaeHuid Poccuiickoit
®denepannu, yTBEpKICHHbIN MpukazoM MunoOpa3oBanus PO Ne



KomungectBo
Ne 4acoB TUIIOBOU
HaunmenoBanue Tembl
n/m IPOrpaMMBbl
1 MHororpaHHUKH 18
2 Tena BpaeHus 10
3 O0BbEMBI MHOT OT'PaHHUKOB 8
4 OOBEMBI U TOBEPXHOCTH TEJ BPAILEHHS 9
5 [ToBTOpEHHUE. 23

@opMbl  00yYeHMST W KOHTPOJIA: TPAJAWIMOHHBIE YPOKH, KOHTpONIbHas paboTa,
poBepovHas padboTa, JEKIHsl, CEeMHHAp, TECTOBast paboTa, TabopaTopHas padoTa, MpaKTHYEeCKas
pabota, TBOpUYecKas paboTa, MPaKTHUKYM IO PEIICHUIO 3a/1a4, 1a00paTOPHBII MPAKTHKYM, 3a49ET.

(I)OprI U BUABI KOHTPOJIsA

. Tectbl
Jlnarnoctuueckuit N
KoHTposnpHbBIE 1 CAaMOCTOATENBHBIE CEHTAOpb-Maii
KOHTPOIIb
palboThI
OpOHTAJIBHBIN U MHAUBHUYaJIbHBIN
Texkyuumii KOHTPOJIIb KOHTPOJIb MMOYPOYHO
Pabora no kapToukam
. KonTtponsHbie paboThl B KOHLIE M3Y4YEHHOU
TemaTuueckuil KOHTPOJIb
CamMocTosiTenbHbIE pabOTHI TEMBbI
. AJIMUHUCTpPATUBHBIE KOHTPOJIbHBIE B Hayaje roja, KOHLe
HToroBblil KOHTPOIIb o
paboThI TTOJTYTOU I
1-oe nonyronue 2-0€ MOoJIyro/iue
Kon-Bo yacos 31 37
[1nanoBwI€ K.p. 3 3
Jomannue K.p. 3 2
AJIMUHUCTpPATUBHBIE K.D. 1 1

[IpencraBieHHas mporpaMma BBIIOJIHSET JIBE OCHOBHBIE (DYHKITUH.

HNudopmannonno-meronnyeckass  QyHKIOUS ~ MO3BOJSIET  BCEM  Y4acTHUKaM
00pa3oBaTeIbHOrO Tpollecca MONY4YUTh TPEACTaBICHHE O IeNdX, COACpKaHUM, OO0IIei
cTpaTerun OOy4YeHMs, BOCIUTAHUS MU pa3BUTHs ywyanmxcs 11 kiacca cpeacTBaMu JaHHOIO
y4eOHOro mpeameTa.

Oprann3auMoOHHO-IUIAHUpPYIOIAss (GYHKIMUS TpeaycMaTpUBaeT BBIJEJIEHUE JTaroB
o0y4yeHus, CTPYKTypUpOBaHHE Y4yeOHOro MaTepuaja, OIpEAENEHHE €ro KOJIMYECTBEHHBIX U
KaueCTBEHHBIX XapaKTEpUCTUK Ha Ka)KJOM M3 3TallOB, B TOM YHUCIE ISl COJAEP)KATEIBHOIO
HATIOJHEHUS TPOMEXYTOUYHOH aTTecTaluy 00y4aromuXxcsl.

COJEPXAHHE TEM YYEBHOI'O KYPCA

1. MHOrOrpaHHUKH.

JIByrpaHHbII M  MHOIOrpaHHbBIM  yribl. JIMHEWHBIM yroa JABYTPaHHOIO  yria.
Mpmuororpanauku. Ceduenuss MHororpaHHukoB. [Ipusma. Ilpsmas u mnpaBunbHas TPU3MBL
[Mapamnenenunen. Ilupamupa. Yceuennas nupamuna. IlpaBunbHas nupamupa. IlpaBunbHble
MHOT'OTPaHHUKH.

OcHOBHas 1enp — JaTh y4yallUMCA CHCTEMaTH4ECKHE CBEIEHMs 00 OCHOBHBIX BHIAX
MHOT'OI'PaHHHKOB.

Ha wmarepuaine, cBsI3aHHOM C M3y4Y€HUEM IPOCTPAHCTBEHHBIX TE€OMETpUUecKux ¢uryp,
MOBTOPSIOTCS M CUCTEMATH3UPYIOTCS 3HAHUS YYAIIMXCS O B3aUMHOM DPAaCHOJIOKEHHH TOYEK,
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE, 00 M3MEPEHUH PACCTOSHHI U yTJIOB B IPOCTPAHCTBE.




[IpocTpaHCTBEHHbBIE TPEICTABICHUS Yy4YalllUXCS pPa3BUBAKOTCS B IPOLECCE pEeLICHUs
OonplIOro Ymucna 3anad, TPeOYIOIUX paclO3HABAHMS PA3IMYHBIX BHJAOB MHOTOTPAaHHUKOB U
(bopM HX ceueHHUH, a TAK)KE TOCTPOCHHUSI COOTBETCTBYIOIINX YEPTEIKEH.

[TpakTHueckas HampaBJIEHHOCTh Kypca pealu3yercs 3HAuUTENIbHbIM KOJUYECTBOM
BBIUHMCIUTEIBHBIX 3aa4.

2. Tesa BpameHus.

Tena BpaleHus: UMIMHAP, KOHYC, map. CedyeHus Tein BpaleHus. KacarenbHas INIOCKOCTb K
mapy. BrnucanHele ¥ oOnucaHHbIE MHOrOrpaHHuKH. [IOHATHE Tena M €ro IMOBEPXHOCTU B
reOMETpHH.

OcHOBHasl LleJIb — MO3HAKOMUTh YYaIIUXCA C MPOCTEUINMMHU TEIaMHM BpAIICHHUS U HX
CBOMCTBaMH.

[TonaBnstomiee OONBIIMHCTBO 3aad K O3TOW TeMe MpeAcTaBiseT co0oil 3amauu Ha
BBIUMCIICHHUE JUTMH, YTJIOB U IIOMIAIEH MIIOCKUX (UTYp, 9TO OIpeaensieT MpakTUYeCKyIo Harpas -
JEHHOCTh Kypca. B Xome HMX peleHuss NOBTOPSIOTCS U CUCTEMATU3UPYIOTCS CBEICHMS,
M3BECTHBIC yJalluMcsl U3 KypCOB IUTaHUMeTpuH U crepeomerpun 10 kmacca, — pemieHue Tpe-
YTOJIBHUKOB, BBIYHUCICHHUE UJIMH OKPY)KHOCTEH, PACCTOSHUM U T. X., YTO IO3BOJIIET OPraHUYHO
IIOCTPOUTh NOBTOpPEHME. [Ipy pElIeHMM BBIYMCIMTENBHBIX 3aJad ClEeAyeT IOANEPKUBATH
JIOCTATOYHO BBICOKUH YPOBEHb 00OCHOBAHHOCTH BBIBOJIOB.

3. O0beMbI MHOTOTPAHHUKOB.

[Tonsatue 06 oO0beme. OOBEMBI MHOTOIPAHHHMKOB: MPSMOYTOJBHOIO ¥ HAKJIOHHOTO
napa’suiesIenuIe 0B, Mpu3Mbl, mupamuabl. PaBHoBenukue Tena. O0beMbl MOAOOHBIX TE.

OcHOBHasi 1elb — MPOAODKUTH CHUCTEMAaTHYECKOE H3YYEHHE MHOTOTPAHHUKOB M Tel
BpaleHMs B X0 € PEIICHHUs 3a7a4 Ha BBIYUCIICHUE UX 00bEMOB.

[TonsitTne oObeMa M €ro CBOMCTBA MOTYT OBITh M3YYEHBI Ha O3HAKOMHTEJIHHOM YpPOBHE C
OMOpOM Ha HATJIAIHBIC MPEACTABICHUSA M JKU3HEHHBIN OnbIT ydamuxcsa. [Ipu BeiBome dhopmyn
00BEMOB TPSIMOYTOJIBHOTO Mapajuielenuneaa, MUPaMUAbI, HUINHAPA W KOHycCa IIHPOKO
MPUBJIEKAIOTCS MPUOJMKEHHBbIE BBIUMCICHUS W WHTYUTHBHBIC NPEICTaBIICHUS YYalIUXCS O
npenensHoM rnepexoge. OT yyanxcsi MOXKHO He TpeOOBaTh BOCHPOU3BEIEHHUS BBIBOJA ITUX
dbopmyn. BeiBog dopmynsl oO0beMa Imapa TPOBOAMTCSA C HMCIOJIb30BaHMEM HWHTerpaia. Ero
MO>KHO BBITIOJIHUTH B KAUECTBE PEIICHMS 33124 Ha ypOKax ajareOpsl M Havall aHaimu3a. MaTtepuai,
CBSI3aHHBIM C BBIBOJAMH (OpMYJibl 00beMa HaKJIOHHOIO IMapajuiesenumnena u oomei GopmyIs
00BEMOB TENl BPAIICHUS, UMEET CIIy)KEOHBId XapakTep: C €ro MOMOIIbI0 3aTeM BBIBOASTCS
(hopmyIbl 00beMa IPU3MBI U 00BhEMa IIapa COOTBETCTBEHHO.

BonpmmmHCTBO 3aad B TEMeE COCTABJSIOT 3a/layd  BBIUUCIMTEILHOIO XapakKTepa Ha
HEMOCPECTBEHHOE NMPUMEHEHNE U3yUYEeHHBIX (POPMYJ, B TOM YHCII€ HECIOXKHBIE MPAKTHYECKHE
3a/1auH.

4. O0’beMBI H MOBEPXHOCTH TEA BpallleHHS.

O6bem nuIMHApa, KOHYyca, mapa. O0beM MIapoOBOr0 CETMEHTAa M CEKTOpa.
[Tonstue muomanan moBepxHocTH. [lmomaan OGOKOBBIX MOBEPXHOCTEH WIIMHApPA U KOHYCA,
Iomaab cepsl.

OcHOBHasl 1eNb — 3aBEPUINTh CHUCTEMATHYECKOE W3Y4YEHHE TeJ BpPALICHHS B MpOIECcce
pelIeHns 3a1a4 Ha BEIYUCIICHUE TJIOMIAICH NX MTOBEPXHOCTEH.

[TonsiTHE TUIOMAAM TIOBEPXHOCTH BBOJHUTCS C OINOPOH HAa HATJISAAHBIC IPEICTaBIICHHUS
yUaluxcs, a 3aTeM MOJIydaeT CTPOToe orpeeleHue.

[TpakTHueckas HampaBIEHHOCTh Kypca OIpenensercs OONbIIUM KOIWYECTBOM 3a1ad
MPUKIATHOTO  XapakTepa, YTO  WIrpaeT  CyIIeCTBEHHYI  pOIb B OpraHu3aluu
pohoprEeHTAIIMOHHOM pabOThI ¢ yYaIIUMHUCSL.

B Xxome pemieHuss reOMETPUYECKMX W HECIOXKHBIX TPAKTHUYECKHX 337ad OT YYalIuXCs
TpeOyeTcs yMEHHE HENOCPEICTBEHHO IPHUMEHATh H3y4eHHbIe ¢Gopmynbl. [lpu pemennn
BBIUMCIUTENBHBIX ~ 3aJa4  CIeNyeT MOAJep)KUBATh  JOCTATOYHO  BBICOKHH  YPOBEHb
000CHOBAaHHOCTH BBIBOJIOB.

5. IloBTOpEeHHEe Kypca rreOMeTpHH.



TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKMU BbIITY CKHUKOB

B pesyabpTaTe H3y4YE€HHSI MaTeMaTHKH Ha NpodHABHOM ypOBHEe B
cTaplieH IKOAe YYE€HHK IO OAXKEH
3HATh/IIOHUMATH:

* 3HAYEHHE MaTEeMaTH4YECKON HAYKH [AS PEIICHUd 3a/1a4d, BO3HHKAIOIIUX B
TEOPUM U IIPaKTHKE;, IMIUPOTY UM OrPAaHUYEHHOCTb IIPUMEHEHUA
MaTeMaTHYEeCKHUX METOAOB K aHaAM3y U MCCAEOOBAHHIO IIPOIIECCOB U
SBA€HUU B IPUPOJE U OOIIECTBE;

* 3HAQYEHHE IIPAKTHUKH MU BOIIPOCOB, BO3HHUKAIOIINX B CaMOH MaTeMaTHKe,
oA POPMUPOBAHUS U Pa3BUTUSI MaTeMaTU4deCKOH HayKU;

* HEHW PaCHIMPEHHUT YUCAOBBIX MHOXKECTB KaK CIIocO0a IIOCTPOEHHS HOBOTO
MaTEMaTUYECKOro armmnapata [OAd pelIeHHud [OTPaKTHYEeCKUX 3anad u
BHYTPEHHHUX 3a/1a4 MaTeMaTHKU;

* 3HadYeHWE HAel, METONOB M PE3yABTATOB aATeOphl U MaTEeMaTHIECKOTO
aHaAMn3a OAS IIOCTPOEHUT MOJAEAEN PEAABHBIX IIPOLIECCOB U CUTYAIlUH;

* BO3MOXKHOCTH I'€OMETPHYECKOIO d3bIKa KaK CPEICTBAa OIIMCaHUA CBOMCTB
peasbHBIX IIPEAMETOB U UX B3ANMHOI'O PACIIOAOXKEHHUS];

* YHUBEPCaABHBIN XapakTep 3aKOHOB AOTUKHU MaTeMaTHu4eCKHUX
paccykneHui, UX OPHUMEHHMOCTb B Pa3AHMYHBIX 00AACTIX YeAOBedeCKOH
[AEeATEABHOCTH;

* paszanyue TpeboBaHUM, NpPeAbIABASEMBIX K  [OOKa3aTEeAbCTBaM B
MaTeMaTHKe, €CTECTBEHHBIX, COLIMAaABHO-3KOHOMMY € CKHX u

ryMaHHUTapHBIX HayKax, Ha [IPaKTHKE;

* pOAbR AaKCHOMATHKH B MaTeMaTHKe; BO3MOXKHOCTb IIOCTPOEHHUS
MaTeMaTUYeCKHUX TeOopUM Ha aKCHOMaTU4YeCKOH OCHOBe; 3HadeHUe
aKCHOMAaTHUKH JIAS APYTHUX obaacTel 3HaAHUS U AT IPAKTUKHY;

* BEPOATHOCTHBIH XapaKTep Pa3AMYHBIX IIPOIIECCOB M 3aKOHOMEPHOCTEH
OKpYzKaloIllero Mupa.

B pe3yabrare usyuenus kypca reomerpuu yyamuecs 10-11 xkiaaccoB T015KHBI

YMeThb:
* TIIOHUMATh, YTO TEOMETPHUUYECKUE (POPMBI SIBASIOTCSI HIEAAU3ZUPOBAHHBIMHU
obpazamu peaAbHBIX 00OBEKTOB,; Hay4YUTbCS HCIIOAB30BAaTh

PEOMETPHUYECKHUN €3BIK [IAS OIIHMCAHUL IIPEAMETOB OKPYZKAIOIIEro MUPA;
IOAYYUTD MPENCTAaBACHHUE O HEKOTOPBIX 00AACTAX ITPUMEHEHUS I'eOMETPUU
B OBITY, HayKe, TEXHUKE, NCKYCCTBE;

* COOTHOCHUTBH IAOCKHE TeOMeTpPUdecKHe (PUTYyPhl U TpPeXMepPHbIE OOBEKTHI C
HUX  OIIHCAHHUSIMH, 4yepTexxamy, N300 pazKeHUSIMU, pa3AandaTh u
aHaAU3UPOBATH B3aUMHOE PaCIIOAOXKeHUe (PUTYD;

* u300paxkaTh TeOMETPUYECKHEe (PUTYPhl U TeAd, BBIIOAHSTH 4YEPTEXK II0
YCAOBHIO 331a4U;

* IIOHUMATb CTEPEOMETPUYECKHUE YEPTEKU;

* peuiaTh TeOMETPHYECKHE 3a7a4M, ONHUpadCh Ha H3Yy4YEHHbIE CBONCTBa
IAQHUMETPHUYECKUX B CTEePEOMETPHUYECKUX (PUTYP U OTHOLIEHUN MeXIy
HUMHU, [IPUMEHSsII aAre0pandyecKuil U TPUTOHOMETPHUYECKUN annapar;

* I[IPOBOAUTH [OOKa3aTEABHbIE pPACCYXKAEHHUS IIpU peLIeHUuu 3anad,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI KypcCa;

* BBIYUCAATH AHWHEHHBIE SAEMEHTBI U YLAbBI B IIPOCTPAaHCTBEHHBIX
KOH(UTypaIUgX, 00beMbI U IIAOMIAAH MOBEPXHOCTEH ITPOCTPAHCTBEHHBIX
TE€A U UX IPOCTEUITNX KOMOUHAIIUH;

* IIPUMEHSATH KOOPAVHATHO-BEKTOPHBIN METO, IIAST BBIYMCAECHHUS
OTHOILIEHUM, PACCTOAHHUN U YTAOB;

* aHaAHM3UPOBATBL B IIPOCTEHIINX CAy4Yadx B3aUMHOE pPaCIIOAOXKEHUE
0OBEKTOB B IIPOCTPAHCTBE,;

* CTPOUTHL CEYEHUd MHOTOTPAHHHUKOB ¢ H300pakaThb CEYEHUS TeA
BpallleHHU4.



Hcnoab3oBarh nNpuodpeTeHHble 3HAHUS U YMEHHS] B MPAKTHYECKOH /JeATEJbHOCTH U
NOBCeIHEBHOM KU3HU LIS

HCCAENOBaHUSA (MOAEAUPOBAHUS) HECAOKHBIX IPAKTHYECKHUX CUTyallMHd Ha
OCHOBE H3Y4Y€HHBIX (pOPMYyA U CBOUCTB (PUTYD;
BBIYMCA€HUS [AHH, MAOMIQAeHl M OOBEMOB pEaAbHBIX OOBEKTOB IIPH
pelIeHNN TIIPpaKTHU4YeCKHX 3a7ad, HCIIOAB3ySd IIPH HEOOXOAHUMOCTHU
CIIPaBOYHUKHU U BBIYHCAUTEABHBIE YCTPOMCTBA.

YUEBHO-TEMATHYECKHWM IIJIAH

KosmuectBo yacos
B TOM 4HcJIie Ha (POpMBI O0yUeHUS U
KOHTPOJISI
HanmenoBanue DopMBI KOHTPOJIS
Ne i/ o ’
i TEM § CpOKHU
M ) K = O <
s. 5| E: = : 8
SEg)| fES S E %
i o
2 % &g < E=
JlomamrHss
- KOHTpoOJIbHasA Y7
1. MHororpaHHuKH 17 2 1 P
KonTponbsHas padora
Y9, V17
JlomanHss
KOHTpOJIbHasA Y23,
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KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne ITo ITo
OK Conepxanue yaeOHOTro MaTepraa Kos-so | Iyt B IJIaHy bakrty
ypa 4acoB y4eOHUKE
| monyroame. 31 ypok.
MHororpaHHuKHu 17
12 JIByrpansblii yron. TpéXxrpaHHbIH ¥ MHOTOTPAHHBII 5 37.38
yToJ.
Muororpanauku. [Ipuzma. M306paxkenre npu3msl U
3-5 . . 3 39-42
noctpoeHue e€ ceuenuil. [psmas npuzma.
[Tapannenenunen. LenTpanbhHas CHUMMETPHUS
6-8 | mapamnenenunena. Pemenue 3amau. JlomamHss 3 43,44
KOHTPpOJIbHas1 padoTaNel.
9 | KonrponbHas padota Ne 1. 1 37-44
10- | [lupamupa. IloctpoeHre mupaMuibl U €€ TIOCKHX
. R 4 47-49
13 | ceuenwmii. YceuéHHas nmupaMu/a.
14 | IIpaBunbHas TUpaMUa. 1 50
15 | IlpaBunbHBIE MHOIOIPAHHUKH. 1 51
16 | Pemenue 3amau. 1 47-51
17 | KourponbHas pabora Ne 2. 1 47-51
Tena BpameHus. 14
18- | Humuaap. CedeHWss  UMJIMHIApPA  TUIOCKOCTBIO.
3 52-54
20 | BnucanHas v OnMCaHHAs MPU3MBI.
21- Konyc. Ceuenust koHyca nia0ckocTbio. Brincannas u
g | OUMCAHHAS NHPaMHBL. JoMaliHAsi KOHTPOJIbHAs 3 55-57
padora Ne2.
[Hap. Ceuenuss mapa niI0CcKocThio. CuUMMeTpus
24,2
g | luapa. KacatenbHas  miIockocTh K IHIapy. 2 58-62
[lepeceuenue aByx cdep.
26,2
7 BrnncanHble U ONTMCaHHBIE MHOTOTPAHHUKH. 2 63,64
O MOHATHM TeNa U €ro MOBEPXHOCTH B F'€OMETPHH.
28,2
9 Pemenue 3amau. JloMamHsisi KOHTPOJbHAasE padoTa 2 52-64
Ne3.
30 KonrtponmeHass pabora Ne 3. AnMuHHCTpaTUBHAS 1 59-64
KOHTpoJibHas pabora Nel.
31 | Pemenue 3ama4 o utoram | momyrogusi. 1 37-64
I | moxyroaue. 37 ypokos.
O0BEMBI MHOTOTPAHHUKOB. 10
32,3 | [lonssitue  ob6béma. OOBEM  MPSAMOYTOIBHOTO 9 65-67
3 napaJuiesenune/a.
34- N
O6bEM NpU3MBI. 3 68
36
PaBHoBenukue Ttena. OObéM mnupamuiabl. OO0BEM
37- | yceuénnoit nupamuabl. OOBEMBI MOJOOHBIX Tl
4 69-72
40 | Pemienne 3agad. JloMamHsAs ~ KOHTPOJIbHas
padoraNe4.
41 | KonrponbsHas pabora Ne 4. 1 65-72
O0BbEMBI 1 MOBEPXHOCTH TeJI BPAILlEHHS. 17
42,4
3’ OO0BEM 1HIMHIPA. 2 73
44,4 | O6BEM KoHYyCca. O0BEM yCceu€HHOro KOHYCa. 2 74,75
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46- | O6béM mapa. O0BEM MAPOBOr0 CETMEHTA M CEKTOPA.

4 76,77

49 | Pemenue 3a1ay.

50 | KonrponpHas pabora Ne 5. 1 73-77
5:;’5 [Tnomaas 60KOBOY MOBEPXHOCTH HUAIUHAPA. 2 78
53,5 .

4 [Tnomaas 6OKOBOM MOBEPXHOCTH KOHYCA. 2 79
55-

57 [Tnomans chepsrl. Pemenne 3amay. 3 80

58 | KonrponbHas pabota Ne 6. 1 78-80

HToroBoe noBTropeHue. 10

59 | Ilpusma 1 40-46

60 | [Tupamuna 1 47-51

61 | Hwmuap 1 52-54

62 | Konyc 1 55-57

63 | Lap. [lomamHsAs KOHTPOAbHAasA padoTaNesS. 1 58-63
6646- KomOunanuu ten 3 37-80

67 AJMUHUCTpaTUBHAsI KOHTPOJIbHAs paboTa No 2. 1 37-80

68 Hrorosoe 3austue 1 37-80

METOANYECKOE OBECIIEYEHHUE KYPCA

OcHOBHOI y4eOHUK:
I'eomerpust. Yuebnuk anst 10-11 kmaccoB o0meoOpa3oBaTenbHBIX YUpexkaeHu. /A.B.
[Toropenos./ «IIpocBemenuey. MockBa. 2004 1 mocieayomue H3gaHus.

N

o s

10.

MeTtoanyeckue mocoous 1Jisl y4uTe s :
[Iporpamma 111 o0mieoOpa3oBaTeNbHBIX yupexaeHuil. Marematuka. MUHHCTEPCTBO
obpazoBanus Poccuiickoii deneparun.
®denepanpHblil 00111€00pa3oBaTENbHBIN cTaHAAPT. BecTHUK 0O0pazoBanus. Nel2,2004.
[Iporpammel o01ieo0pazoBarenbHbIX yupexaeHuil. I'eomerpus 10-11 knacesl. CoctaBuTeNb:
C.A. BypmuctpoBa. Mockga. «IIpocsemenne», 2009 roz.
T.JI. AdbanaceeBa. ['eomerpus 10 (moypounsie miansl). M3natenbcrBo «Yuutensy, 2002 r.
AUN. Mensuuk. KoHTposibHBIE U TPOBEPOUHBIE pabOTHI 1O reomeTpun. M., M3naTenbckuii
noM «/poda», 1996r.
I[L.U. AnteinoB, Tectel. U3natensckuii nom «podar, 1997.
AIl. Epwmosa, B.B. T'onobopoabko. CamocTosTENbHBIE U KOHTPOJIbHBIE PAOOTHI 110
reometpuu i 10 knacca. «MJIEKCA». Mocksa. 2004.
M.A. MakcumoBckas. Tectel. Marematuka (5-11 xi1.). M.: OOO «AreHTcTtBO « OnuMIny:
00O « U3parensctBo ACT», 2002.
L. AJITBIHOB. MaremaTuka. 2600 TECTOB 5
MPOBEPOYHBIX  3aJaHUM  JUId HIKOJIbHUKOB U MOCTYNAIOLMX B BY3BbI.
M., m3natensckuii goM «JIpoday, 1999.
JL.A. Jlanmmo. 'eometpust. (OTBeTH Ha SK3aMeHanoHHble OmneTsl) 11 kimace. M3maTenbcTBo
«9x3amen» Mocksa 2003r..




IosicHUuTeIbHAS 3aNUCKA.
Hacrosimas nporpamma no reomerpuu i1 10 kiacca cocTaBiieHa Ha OCHOBE

1.®enepanbublii 3akoH o1 20.12.2012 Ne273-D3 «O6 obpazoBanmu B Poccuiickoit denepariym»
(ct.2, mm.9,10)

2. Ilpukazom MunucrepctBa oopazoBanus u Hayku P® ot 17 masg 2012 1. N 413 «O0
YTBEPKJIEHUH (DeAEePaTIbHOTO FOCYJAPCTBEHHOTIO 00pa30BaTEIbHOIO CTaHAAPTA CPEAHErO
o0rmiero 00pa3oBaHMs C U3MEHEHHUSIMU U JIOTIOJTHEHHsIMH 0T 29 nexadps 2014 r., 31 nexabps
2015 1., 29 mrons 2017 r.

3. @enepanbHBIN MTEpEYCHb YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K UCII0JIb30BAHUIO B
obpazoBatesnbHOM Tpoiiecce B OV, peaau3yronux mporpaMmbsl 00111ero 00pa3oBaHus U
HMMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIIUH.

4. YueOnsrit ian Ha 2023-2024 yaeOHbIH TOT

5. [IpumepHast o6pazoBaTesibHas MPOTpaMMa OCHOBHOTO 00IIero 00pa3oBaHus IO MaTeMaTHKE,
OpHeHTHpoBaHHas Ha padboTy 1o yueOHuky JI.C. Atanacsna «I'eometpus 10-11», usgarenascrsa
«IIpocsemenney, 2017 rog

6. Meroanueckue pazpabotku ypoko 1o reometpun K YMK JI.C. Aranacsna «['eomerpus 10-
11» llIxonpHOE 00pa3oBaHKEe B COBPEMEHHBIX YCIOBUAX MPU3BAHO 00ECIEUNTh
(YHKIIMOHAJIBHYIO IPAMOTHOCTD U COLIMAIbHYIO aJaNTallli0 00y4alouXcsl HA OCHOBE
MpUOOpPETEHUsI UMU KOMIIETEHTHOCTHOTO OIBITA B cepe YUeHHUs, TO3HAHUS, MTPOPEeCcCHOHAIBHO -
TPYZAOBOTO BBIOOPA, TMYHOCTHOTO Pa3BUTHS, IICHHOCTHBIX OPUEHTAIIUI 1 CMBICIIOTBOPYECTBA.

Heau n3yyeHusi yuedOHOro Kypca

BaxxHocTh yueOHOTO Kypca reOMEeTpUHU Ha yPOBHE CpeIHETo 001iero oopasoBaHus
00ycCIIOBIIeHa IPAKTUIECKOH 3HAYMMOCTBIO METANIPEAMETHBIX U IPEMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HAIIPABIICHUU JINYHOCTHOTO Pa3BUTHS 00yJIarOIINXC,
dbopmupoBanus GyHKIMOHATFHONW MaTeMaTHYECKON TPAMOTHOCTH, U3y4YCHUS APYTHX
YUeOHBIX JUCHUIUINH. Pa3BUTHE Y Y4alIuXcs MPaBUIBHBIX MPEICTABICHUH O CYIITHOCTH H
MIPOUCXOKICHUN T€OMETPHUYECKIX a0CTPaKINil, COOTHOIICHUH PEATbHOTO U UJICATBHOTO,
XapakTepe OTPAKCHHUS MATEMAaTHUECKOW HAYKOH SIBIICHUI U TIPOIIECCOB PEabHOTO MHpA,
MECTE T€OMETPUH B CUCTEME HAYK M POJIH MAaTEMAaTHYECKOTO MOJICITMPOBAHUS B HAYYHOM
MO3HAHUU ¥ B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yUaIIHUXCs, & TAKKE KA4eCTB MBIIUICHHS, HEOOXOJMMBIX IS aJIalITallid B COBPEMEHHOM
oO1ecTBe.

I'eomeTpus sBIsIeTCS OJAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEIrO OOIIETO
o0pa3oBaHus, TaKk KaK 00ECIIEYNBAET BO3MOKHOCTh MU3YUCHHS KaK JUCIUIUINH €CTECTBEHHO-
HAyYHOU HAINPaBJICHHOCTH, TAK ¥ T'YMaHUTAPHOM.

Jloruueckoe MbIILUICHHE, POPMHPYEMOE TIPU U3YYCHUN 00YIAFOITUMUCS
MOHATUHHBIX OCHOB T€OMETPUU M MOCTPOCHHUH IETIOYKH JIOTHUECKUX YTBEPIKACHUH B X0J1€
pelIeHNs TeOMETPHUECKUX 3a/1a4, YMEHHUE BBIIBUTaTh M OMPOBEPraTh TUMOTE3bI
HEMOCPEJCTBEHHO MCTIOIb3YIOTCS MPU PEUISHUH 33/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIIA, B
YaCTHOCTH M3 Kypca (PU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX
obmnacTsx aeaTenbHOCTH YenoBeka. OpreHTaIHs YeloBeka BO BpEMEHH U MTPOCTPAHCTBE —
HE0OX0IMMOE YCIIOBUE €r0 COIMANTBHOTO OBITHS, (POpMa OTpaKEHUS OKPYKAIOIIETO MUPA,
yCIOBHUE YCIEIIHOTO MO3HAHKS ¥ aKTUBHOTO TIPe0Opa30BaHus JCHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAMHSIET pa3Hble BUJIBI YUeOHOU 1
TPYIOBOM NESATENLHOCTH, SBISETCS OTHUM U3 TPOPECCHOHATHHO BaXKHBIX KQ4eCTB, TOITOMY
aKTyalibHa 3a7a4a (POPMHUPOBAHUSI Y O0YJArOIINXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS KaK



Pa3HOBHUIHOCTH 0OPa3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOJATOTOBKE K
MPAKTUYECKOH JEATEILHOCTH 10 MHOTUM HAIpaBJICHUSIM.

Lenp ocBoeHuss mporpammbel ydeOHoro Kkypca «['‘eomerpusi» Ha 06a30BoM
ypoBHEOOyUeHUsT — 00IIe00pa3oBaTebHOEe M OOIIECKYIBTYPHOE Pa3BUTHE OOYJAFOIIMXCS
yepe3 oOecreueHre BO3MOXKHOCTHM NPUOOpETEeHHs] M HCIOJIb30BAaHHS CHCTEMATHYECKUX
reOMETPUYCCKUX 3HAHUHN U ICHCTBHIA, CTIEM(UIHBIX T€OMETPHH, BO3MOYKHOCTH YCIICIITHOTO
NPOJOJDKEHHST O00pa3oBaHUS 1O CIEHUATBHOCTSM, HE CBS3aHHBIM C TIPHKIAIHBIM
MCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomerpur Ha 6a30BOM YpOBHE NpeaHA3HAUYEHA ISl 00ydJaromuxcs
CpeIHEeH IIKOJbI, He WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus. Takum oOpa3om, oOyuaromuecs Ha 0a30BOM ypPOBHE JOJDKHBI
OCBOUTH OOIIME MaTeMaTHYEeCKUE YMEHUS, CBsS3aHHBIE CO CHENU(UKON TEOMETpHH H
HEOoOXOouMBbIE [UIsl JKU3HM B COBPEMEHHOM oOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOKHOCTh HM3YYHUTh TE€OMETPHUIO Oojiee TIyOOKO, €ClM B JalbHEHIIEM BO3HHUKHET
HEOO0XOIMMOCTh B TEOMETPUUYECKHIX 3HAHUAX B MPOPECCHOHATBFHON 1A TEILHOCTH.

JlocTkeHre  1end  OCBOEHHS  MPOrpaMMbl  00ecredyMBaeTcss  pelIeHHEM
COOTBETCTBYIOIINX 3amad. [IpuopureTHBIMH 3a7auaMu OCBOEHHS Kypca «l'eomerpum» Ha
6a30BoM ypoBHE B 10 Ki1accax sSIBISIOTCS:

e (opMHupOBaHHME TPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl U
0CO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MHPOM;

e (opMHpOBaHHWE NPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpAIICHUS KakKk O
BOXHEHWIINX MaTEMaTHYECKMX MOJENSAX, MO3BOJSIONMIMX OMNKCHIBATh W HM3y4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opmupoBaHuE yMEHMs paclo3HaBaTh Ha YepTekaxX, MOJENIX U B pealbHOM MHUpE
MHOTOTPAaHHUKH U TeJia BpalleHUS;

® OBJAJCHHE METOJaMU pEIIeHUs 3aJad Ha TMOCTPOCHHUS Ha H300paKEeHUSIX
MPOCTPAHCTBEHHBIX (DUTYP;

® (opmupoBaHuEe YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATHUSMU O MHOTOTPaHHHKAaX
U Tellax BpalleHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIAQJICHUE AQITOPUTMAMH pELICHUS OCHOBHBIX THUMOB 3a1ad; (OpMHUpPOBAHHE
YMEHHSI TPOBOAUTH HECJOXKHBIE JI0OKa3aTelbHbIE PACCY)KIEHUS B XOAE PpEIICHUS
CTepEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTHUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuarommxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIILICHUS;

e (opmupoBanue (HyHKIIMOHATHLHONW IPAMOTHOCTH, PEJICBAHTHONW r€OMETPUH: YMEHUE
pacrno3HaBaTh MPOSBICHHUS T€OMETPUUYECKHX MOHATHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEAbHBIX JKU3HEHHBIX CHUTYyallUsX M TpU H3YYCHHH JPYIHMX Y4eOHBIX MPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYTUPOBATH UX HA A3BIKE TEOMETPHUH U
CO37aBaTh T€OMETPUUECKUE MOJEIU, IPUMEHSATh OCBOCHHBII I€OMETPUUYECKUI anmapatr AJis
pelleHus  TIPAaKTHUKO-OPUEHTUPOBAHHBIX  3a/ady, HUHTEPIPETUPOBATH U  OIICHUBATH
MOJIy4YE€HHBIE PE3YJIbTAThI.

OTnu4UTENbHOM OCOOCHHOCTBIO MPOrpaMMbl SIBISETCS BKJIIOUEHHE B  KypC
CTepeOMEeTpUU B Hayaje ero HM3y4eHus 3a/ad, pellaeMblX Ha YPOBHE MHTYHUTHBHOTIO
MO3HAHUSA, M OIpelNeN€HHbIM 00pa3oM OpraHM3oBaHHas paboTa HaJ HUMH, 4YTO
CMOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET
IIPOTEKaHHE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AaJbHEUIIIEMY U3YUYEHUIO IpeIMeTa.

[Ipennourenne oTAAETCS HArNAAHO-KOHCTPYKTUBHOMY METOy 00Y4eHUs, TO €CTh
TEOpPETUYECKHE 3HaHUSI UMEIOT B CBOEI OCHOBE UyBCTBEHHOCTH MPEIMETHO-IIPAKTUUECKOM
JeATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHHUN Y yJallluXcs B Kypce
CTepEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3a]1a4 Ha CO3aHne MPOCTPAHCTBEHHBIX
00pa30B U 3a/1a4 Ha ONEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 0Opazamu. Co3nanue oOpasa



MIPOBOJIUTCS C OTIOPOIA Ha HATJIHOCTb, @ OTIEPUPOBAHUE 00PAa30M — B YCIOBHSIX
OTBJICYEHHUSI OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHMS €r0 UCXOIHOTO CONCPKAHUS.

OcHoBHbBIE coaepkaTenpHble JUHUM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukmn», «lIpsAmble M IUIOCKOCTHM B IIPOCTpaHCTBE», «Tema BpaleHUs»,
«BekTtoppl M KOOpPAMHATBL B HPOCTpaHCTBE». DOPMUPOBAHME JIOTUYECKUX YMEHUHI
pacnpesenseTcss He TOJIBKO IO COJIep’KaTelIbHbIM JIMHUSIM, HO U IO rojaM OoOydeHus Ha
YPOBHE CpeJIHEero 0011ero oopa3oBaHusL.

Copneprxanue 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yIbTaTaM OCBOCHHS
[Ipumepnoit  paboueil  mporpammbl,  pacHpeleNEHHBIM IO  rojam  OOy4eHwus,
CTPYKTYPUPOBAHO TakUM OOpa3oM, 4TOObl OBJIAJEHHE TI'€OMETPUUECKUMHU IOHATUSAMHU U
HaBBIKAMH OCYILECTBIIIOCH IOCJIEAOBATEILHO M IIOCTYNATENIBHO, C COOJIOJCHUEM
MPUHIMIA TPEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUS BKIIOYAJIUCh B OOILIYIO CUCTEMY
reOMETPUYECKUX MPEICTaBICHUN OOydarommxcs, pacmupss U yrayomss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

Mecto yueOHOro Kypca B y4eOHOM IJIaHe

B YuebHOoM miaHe Ha U3y4YeHHE F€OMETPUH OTBOAMUTCS HE MEHee 2 y4eOHbIX YacoB B
Hezento B 10 kiacce, Bcero 3a roJi oOyueHus: He MeHee 68 yyeOHbIX yaca.
IlnannpyemMsble npeaMeTHbIE pe3y/bTaThbl 0cBOeHHs IIpumepHoi padoueil mporpaMmsl
Kypca

[IpenMeTHbIe pe3ynbTaThl H3YYEHUSITEOMETPUN Ha 0a30BOM YPOBHE OPUEHTUPOBAHBI
Ha JIOCTIDKEHUE YPOBHS MaTeMaTHYeCKOl TI'paMOTHOCTH, HEOOXOIUMOTrO Ui YCHEIIHOIO
pelieHns 3aJad B peaibHOM JKM3HU M CO3JaHHE YCIOBUH Ui UX OOIIEKYJIbTYPHOIO
pa3BUTHSL.

OcBoenne yueOHOTO Kypca «l'eomerpus» Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl  JIOJDKHO  oOecreuMBaTh  JOCTHXKEHHE  CIEYIOIIMX  IPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB!

10 k1ace

e OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, JIOCKOCTb.

e [IpuMeHATH AaKCHOMBI CTEPEOMETPUM U CIEACTBUA U3 HHUX IpU PELICHUU
reOMEeTPUYECKUX 3aj1au.

e OnepupoBaTh MOHATHAMU: MAPAUIEIBHOCTh M TEPHEHIAUKYISAPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

e KnaccupunupoBaTb  B3aMMHOE  pacloOJIOKEHHE MpPSIMbIX M IUIOCKOCTEHl B
IIPOCTPAHCTBE.

e OnepupoBaTh MNOHATUSAMH: JBYIPaHHBIA YroJl, TpaHU JBYIpPaHHOrO yria, peodpo
JIBYT'PAHHOTO yIJIa; JMHEHHBIA yroJl ABYTPaHHOTO yIja; rpajycHas Mepa JABYTPaHHOIO
yria.

e OnepupoBaTh NOHATUSIMU: MHOTOI'PAHHUK, BBIITYKJIbII M HEBBITYKJIbIi MHOTOTPaHHHUK,
3JIEMEHTbl MHOTOTPaHHHUKA, PaBUIJIbHBI MHOTOTPaHHUK.

e Pacrio3HaBaTh  OCHOBHBIE  BUJIBI ~ MHOTOTPaHHMKOB  (IUpaMyjaa;  MpHU3MAa,
IPSIMOYTOJIBHBIN Mapajuieenumnes, Kyo).

e Knaccu¢punupoBaTb MHOTOIpAaHHHMKM, BBIOMpass OCHOBaHMs MJIs KJAacCU(UKALUU
(BBIMTYKJIbIE U HEBBIMYKIIbIE€ MHOTOIPAaHHUKH; MPAaBUIIbHBIE MHOTOTPAHHUKU; TIPSMBbIE U
HAKJIOHHBIE TIPU3MBI, TApAJIJICIICITUIIE b ).

e OnepupoBaTh NOHATUAMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

e OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHHH, UCTIONB3YsI METO/I CIIEIIOB.
¢ CTpOUTh CEYEHUS MHOTOI'PAHHUKOB METOJOM CIJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTeXH W3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BHJI CBEpXYy, COOKY,
CHU3Y.



e Pemate 3agauum Ha HAXOXJACHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasluam WiId
QIrOpUTMaM, IPUMEHSAS U3BECTHbIE AHAJIUTHUECKHE METOJbl IIPU  PELIECHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJady Ha BBIUMCIEHHWE PACCTOSHUM MEXIy ABYMS
TOYKaMH, OT TOUYKHU JI0 MPSAMOM, OT TOUKU A0 IUIOCKOCTHU, MEKY CKPELIMBAIOIINMUCS
MPSIMBIMHU.

e PemaTh 3a7auM Ha HaXOXKJIEHUE TE€OMETPUYECKUX BEJIMYMH IO o0pa3nam WiH
QIrOpuTMaM, IPUMEHSS M3BECTHbIE AHAJIUTHYECKUE METOJbl IIpU  PELIECHUU
CTaHJAPTHBIX  MaTEeMaTHYECKUX  3aJad HAa  BBIYMCIEHUE  YIVIOB  MEXAY
CKPEILMBAIOIIUMHUCA HPIMBIMHU, MEX1Y IPSIMON U INIOCKOCTBIO, MEXAY IJIOCKOCTSMU,
JBYTPAHHBIX YIJIOB.

e Boiuncnate 00bEMBI M MJIOLIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TpHU3Ma,
nupamMuzia) ¢ MpuMeHEeHHEM (POPMYIl; BBIYUCISATH COOTHOIICHUS MEXIY IUIOLIAASIMU
MOBEPXHOCTEN, 00BEMaMH MOA0OHBIX MHOTOI'PaHHUKOB.

e OnepupoBaTh NOHATUSIMU: CUMMETPHUS B INPOCTPAHCTBE;, LIEHTP, OCb MU ILIOCKOCTh
CUMMETPUH; LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPBHI.

e M3Bnekarb, mnpeoOpa3oBeIBaTh M HMHTEPOPETUPOBATH  HMHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, MPEJICTaBICHHYI0 Ha dYepTrexax u
PUCYHKaX.

e [IpumeHsaTr reomeTpuyeckue QaxkThl [UId pELIEHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIArarolUX HECKOJIBKO IArOoB PENICHUs, €CIIM YCIOBHs MPUMEHEHHMS 3aJaHbl B
SBHOH (opMe.

e [IpumeHATH IpocTenIme IIpOrpaMMHBIE cpeacTea 51 JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [IpuBoaNTE mpUMEPBl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B IPHUPOJNE W JKHU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

e [IpuMeHATH NOJyYCHHBIC 3HAHWS HA MPAKTUKE: aHAIM3UPOBATh PEANIbHBIE CUTYalluu U
INIPUMEHATh W3YYCHHBIC IIOHATHA B IIPOLIECCE IOHMCKA PEIICHHS MaTeMaTHYECKU
c(OpMYIMPOBAHHOW NPOOJIEMBbI, MOJEIUPOBATh pEAJIbHbIE CUTyallUH Ha SA3bIKE
TE€OMETPHH, UCCIIEN0BaTh IIOCTPOECHHBIE MOJEIU C MCIIOJIb30BAaHUEM I€OMETPHUYECKHUX
NOHATUHN M TeopeM, almapara ajreOpbl; pelars NPaKTHYECKUe 3a7a4yM, CBSI3aHHBIE C
HAaX0XJACHUEM I'€OMETPUUECKUX BEJINYMH.

Conep:xanue y4eOHOT0 Kypca

10 xaacc

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE MOHATUS cTepeoMeTpun.Touka, mnpsmasi, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00 aKCHMOMATHYECKOM IOCTPOCHHHU CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPHH U
CIEICTBHUS U3 HUX.

B3anMmHOe  pacmojiokeHHe ~TpSMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHNECH,
napajuieJbHbIE W CKpeIIuBaroniuecs npsmeie. [lapaieIbHOCTh MPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: MapajuIe/IbHbIE MPSIMbIC B MPOCTPAHCTBE; MaPAICIBbHOCTh TPEX MPSIMBIX;
MapajyieTbHOCTh MPSAMON W IUJIOCKOCTH. YTJbl C COHAINPABIECHHBIMU CTOPOHAMH; YIOJI
MEXIy TpsSIMBIMH B MpOCTpaHcTBE. [lapamnenbHOCTh IUIOCKOCTEH: mMapajuielibHbIe
IJIOCKOCTH; CBOMCTBA MapajUleNbHbIX IulOockocTel. Ilpocrelimume mnpocTpaHCTBEHHbIE
Gburypsl Ha TIOCKOCTHU: TETPadAp, KyO, mapaierenune; IOCTPOCHUE CEUeHUH.

[lepneHUKYISIpHOCTh TPSAMOM W IUIOCKOCTU: TNEPHEHAMUKYISPHBIE MpsMbIE B
MPOCTPAHCTBE, MpsMblE NapaJICIbHbIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH, IPHU3HAK
NEePHNEHAUKYIISIPHOCTA MPSAMON M IUIOCKOCTH, TeOopeMa O NpsIMOM MepHeHIUKYISIPHON
MJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YTOJ MEXKY MPSIMON U MJIOCKOCTHIO; IBYTPAHHBIN YToOJ,
JIMHEWHBIN yroja ABYrpaHHOTO yria. [lepneHauKkynsp M HaKJIOHHBIC: PACCTOSHUE OT TOUKHU
JI0 TIJIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHUs (UTYPHI Ha TIIOCKOCTb.



[lepneHIMKYIAPHOCTh IUIOCKOCTEM: MNPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEH.
TeopeMa o0 TpEX MepHeHANKYISIPAX.

MHoOrorpaHHuKHU

[lonsaTe MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIMYKJIbIE H
HEBBIIYKJIblE MHOIOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosnpHas npusma;
rpaHM W OCHOBaHMS TPU3MBI, TpsAMas M HAKIOHHAs TNPU3MBI; OOKOBask W TIOJHAs
MOBEpPXHOCTh MNpu3Mbl. [lapamienenunesn, NpsSAMOYTrOJbHBIA MapajJIeNENuIe]] W  €ro
coiictBa. [Tupamupma: N-yronpHas mMpamua, TPAaHW U OCHOBAaHHME MHUPaMHUJBI; OOKOBAs M
I0JIHAsl TIOBEPXHOCTh MUPaMUbl; MPaBUIbHAS U yCEUEHHAS NUpaMHUAa. JIEMEHThI IPU3MbI
u nupamuiabl. [lpaBUIbHBIE MHOTOTPAHHUKHU: TOHATHE MPABWIHBHOIO MHOTOTPAHHUKA;
MpaBUibHAS TIPU3Ma U TpaBWJIbHAS THUPAMHAA; TMPaBHIbHAS TPEYroJibHas NHpaMHAa U
MpaBWIbHBIN TeTpasap; KyO. [IpencraBieHue o NmpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
noJjiekasip u ukocasp. CeueHus Npru3Mbl U MUPAMUJIbIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSMOM, MIOCKOCTH.
DneMeHTbl CUMMETPUH B TUpaMuax, napaienenurnenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Borunicnenue 31eMEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yriel. [lmomanb
OOKOBOM TOBEPXHOCTH W TOJHOW IMOBEPXHOCTU MPSMOMN MPU3MBI, IJIOLIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOW TOBEPXHOCTH MPsSMOW mpu3Mbl. [lnomans OOKOBOW TMOBEPXHOCTH W
MOBEPXHOCTH NPABUJIBHOW MNUPAMUJBI, TeOpeMa O IUIOMAAN YCEYEHHON NHpaMUIbI.
[Tonsarue 06 06pEMe. OOBEM MUPAMU/IBI, IPU3MBI.

[Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIEHUS MEX Y TUIOMIA MU MMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

TemaTnueckoe NJIaHMPOBaHHUE YUeOHOr0 Kypca(mo rogaM o0y4eHus )
10 xknacc (68 yacoB)

Ha3zsanue OCHOBHOE cOJIep)KaHuE OCHOBHBIE BUJIBI JEATEIBHOCTH YHaIIUXCS
paznena
Brenenue B OCHOBHBIE IOHSATHUS AxktyanusupoBath  (aKTBI W METOBI
CTEpEOMETPUIO CTepEeOMETPHUU: TOUKA, IPAMast, | IUVITAHUMETPHUH, PEJIEBAaHTHBIE TEME.
(10 v) IUIOCKOCTh, POCTPAHCTBO. [TonyuaTth pEJICTaBICHUS 0
[IpaBuna n3o6paxxeHus Ha IPOCTPAHCTBEHHBIX  (Qurypax,  pa30Ouparb

PHUCYHKaX: U300pasKeHUS
TUTOCKOCTEH, TapajuieIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
orpeska. [Tonstus:
NIePECEKAFOIIUECS IITIOCKOCTH,
HIepECEeKAOIIUECS MPsMast 1

npocTeiinye mnpaBuia HM300paKeHUs ITUX

buryp.

N300pakaTh MpsMyl0 H IUIOCKOCTh Ha
PHCYHKE.

Pacno3HaBath MHOTOIpaHHUKH, MHPaAMHULTY,
KyO, Ha3bIBaTh MX 3JICMCHTHIL.

IIIIOCKOCTh. I[eﬂaTB PUCYHOK KY6a, IMUpaMHabl,
3HaKOMCTBO C | HaXO0AUThb OIINOKHU B HCBCPHLIX
MHOT'OI'paHHHUKaMH, I/1306pa)KeHI/I$IX.

I/1306pa)l(eHI/Ie MHOT'OI'PAHHHUKOB 3HAaKOMHTLCS C CCUCHUsAIMH, C MCTOJOM
Ha PUCYHKaAX, Ha | CJICOOB, HCIIOJIb30BaTh JJIA MOCTPOCHUA
IMPOCKINUOHHBIX YCpTEekKax. | CCUHCHUA MCETOJ CJCAO0B, KPAaTKO 3allMCbIBATbH

Havansubie cBenenus o kyoe u
nupamMuae, HUX pa3BEPTKU U
MOJICIIH. Ceuenus
MHOTOI'PaHHUKOB.

ITouartue 06 aKCHOMATUUECKOM
MOCTPOECHUHU CTEPEOMETPUHU:
AKCUOMBl ~ CTEPEOMETPUH U
CJIEICTBUS U3 HUX

IIard MOCTPOCHUS CEUCHUSI.

Pacrnio3HaBaTh BUJI ceYeHHs M OTHOIIEHUI, B
KOTOPBIX  CEUeHHe JIeNIUT pebpa  KyoOa,
HaxXOJUTh IO CEYEHUS.

Hcmonp3oBate mogooOue
3aJa4u Ha MOCTPOCHUE CEUCHUI.

3HAKOMUTHCS CaKCHOMAaTHYECKUM
MOCTPOCHUEM CTEPEOMETPHH, C aKCHOMaMH
CTEPEOMETPUH U CIICICTBUSIMH U3 HUX.

IpU  peIIeHUH




NnrocTpupoBaTbakCUOMBl  PUCYHKAMH U
IpUMEpaMU M3 OKPYKAIOIIEH 00CTaHOBKH

IIpsimble
IIJI0OCKOCTH
IIPOCTPAHCTBE.
[TapannensHOCTH
MIPSIMBIX

IJIOCKOCTEN
(12 9)

B3anmuoe pacInoJioKeEHNe
NpsMBIX B IIPOCTPAHCTBE:
IIEpPECEKAIOIIHECH,
napajijiebHble u
CKpEILMBAIOIINECS MIPSIMBIE.
[TapamienpHOCTE NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
napasuleJbHbIE NPSIMbIE B
IIPOCTPAHCTBE; MMAPAJUICIBHOCTD
TPEX MPSIMBIX; MTAPAILIETBHOCTh
MPSIMOM M IJIOCKOCTH. YTUIBI C
COHAIPaBJICHHBIMU CTOPOHAMU;
yroJl MeXAY NPSMbIMU B

MIPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
napajuiesibHble IJI0CKOCTH;
CBOMCTBA MapajuIeIbHbIX
IIJIOCKOCTEM.

[Ipocreitmme

MIPOCTPAHCTBEHHbIE (PUTYPHI HA
MJIOCKOCTH:  TETpadap, Kyo,
napajuiesienunesa; MOCTPOCHHE
CEYECHUI

AxTyanmu3upoBath  (aKThl M METObI
IUIAHUMETPUH, PEICBaHTHBIC TEME, TPOBOIUTH
AHAJIOTHH.

[epeuncnsatsp BO3MOXHBIE CTIOCOOBI
pacIOIOKEHUS JBYX MPSIMBIX B MPOCTPAHCTBE,
WUTIOCTPUPOBATh MX HA MPHUMEpPAX.

JlaBaTb ompenereHHe CKPEIIUBAFOLIMXCS
IPSMBIX, (bopMyIHpOBaTH MpPU3HAK
CKPCIIMBAIOIIUXCS MPSIMBIX M MPUMEHSATh €ro
NP pelICHNUH 3a/1ay.

Pacno3naBare  npusMmy, Has3plBaThb €€
JJIEMEHTHI.

Crpouth cedyeHMs] TNPU3MBI Ha TOTOBBIX
yepTexKax.

[lepeuncnsaTb BO3MOXKHBIE CIIOCOOBI
B3alMHOT'O PACIOJIOKEHHSI TPSAMO U
IUIOCKOCTH B MIPOCTPAHCTBE, MPUBOIUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PEATbHOU
JKHU3HU.

[aBate  ompeneneHue
IPSIMOM M TUIOCKOCTH.

@opMynHpoBaTh NPU3HAK NAPALIEIBHOCTH
MPSMON U TJIOCKOCTH, YTBEPKACHUE O MPAMOit
MIEPECEUCHHS JBYX IUIOCKOCTEH, MPOXOIALIIUX
yepes3 napajjieibHble MpsSIMBbIE.

mapaijICJIbHOCTH

Pematsp MPaKTUYECKHE 3aJa4u Ha
MOCTPOCHHE CEYCHU MHOTOTPAaHHHKA.

OOBACHATD ciydau B3aMMHOI'0
PaCIOJIOKEHUS TIIOCKOCTEH.

JlaBaTh onpeieIcHIe napajuieIbHbIX
IJIOCKOCTEH;  MPUBOJWUTH  TMPUMEPHI U3
peaNbHOM KU3HU M OKpYXaroleld 00CTaHOBKH,
WJUTFOCTPUP YIOIITHE napajuieIbHOCTh
IUIOCKOCTEH.

Hcnonb30Barh MNpU3HAK MapajIeIbHOCTH
JBYX IUIOCKOCTEH, CBOMCTBA IapajuIelbHbIX
IJOCKOCTE  TNpWM  pelIeHud  3ajJad  Ha
MOCTPOCHHUE.

OOBACHATD, YTO HA3BIBAETCS
IapajuleIbHbIM ITPOEKTUPOBAHUEM U KaK
BBITIONTHSIETCS IPOSKTUPOBAHUE PUTYp HA
MMIOCKOCTb.

N300paxaTh B MapalljieIbHON MPOEKIUH
pa3IryYHbIe TEOMETPUIECKHE (PUTYPHI.

MogenupoBarh peajbHblE CUTyallud Ha
SI3BIKE T€OMETPUH, UCCIIE0BATH MMOCTPOEHHBIE
MOJIETIM C MCIOJIb30BAaHUEM TIE€OMETPUUYECKUX
MMOHSTHH.

Hcnonb3oBaTh 0pu  pElIEHUMM 3a4ad  HaA
IIOCTPOEHUE CEUCHUI MOHSTHE




napajyieIbHOCTH, TPU3HAKM U  CBOMCTBA

NapaijiCJIbHBIX NPAMBIX HAIIJIOCKOCTHU

[lepneHUKyYIAPHOCTD
MPSIMBIX U
IIJIOCKOCTEMN

(12 3)

[lepneHUKyYIAPHOCTE NPSAMOM

u IIJIOCKOCTH:
HEePIEHUKYISPHbIE MPSMBIE B
IIPOCTPAHCTBE, psiMble
napajijiebHble u
HEePIEeHIUKYISPHbIC K
IIJIOCKOCTH, IIPU3HAK

NEPIEHANKYIAPHOCTH IPSIMOU
U IUIOCKOCTH, Teopema o
NpsIMOM  NEPHEHAMKYIIPHON
IIJIOCKOCTH

[lepnieHauKynsip ¥ HaKJIIOHHBIE:
paccTossHHE€ OT TOYKH JO
IJIOCKOCTH,  PacCTOSHHE  OT
MPSIMOM J10 MJIOCKOCTH.

AxTtyanu3upoBaTb  (aKThl M METObI
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOJAUTD
aHaJIOTUM.

OOBACHATH, KAKON YroJl Ha3bIBA€TCs YIJIOM

MCKIAY MEPCCCKAOIMINMMHUCA IIPpsAMBIMH,
CKpCHIUBAOIINUMHUCA IIPpsAMBIMHA B
IPOCTPAHCTBE.

JlaBaTb ompezesieHue IEepIEeHIUKYISIPHBIX
OPSMBIX WM IPSAMOM, NEPIEHAUKYISAPHOU K
IUIOCKOCTH.

Haxonnuts YTJIBI MEXY
CKpEIMBAIOIIUMHCS TpPSIMBIMU B KyOe U
npamMu/e.

[IpuBOIMTE TIpUMEpPHI U3 PEANBHOU KU3HU

" OKpYyKaroleu 00CTaHOBKH,
WUTIOCTPUPYIOILIKE MePIEHIUKYIISIPHOCTD
MPAMBIX B NPOCTPAHCTBE u

NEPIEeHIUKYISIPHOCTD MPSMOHN K MIOCKOCTH.

PopMynHpoOBaTH MPU3HAK
NEePIEeHIUKYISIPHOCTH MPSMON U TUIOCKOCTH,
IPUMEHSITH €r0 Ha MPaKTHUKe: OObSICHSTh
MePIEHANKYIIPHOCTL pedpa Kyda u
JIMaroHaJId €ro rpaHu, KOTopas €ro He
COJIEP’KUT, HAXOAUTD JUTMHY JUaroHaiu Kyoa.
BbIuuciiSTh BBICOTY MPABUIBHOU TPEYTOJIBHOM
Y MPaBWIHLHOM YETHIPEXYTOJIBHON MUpPaMHU/I IO
IrHaM peEdep.

Pemate 3a1aun Ha BBIYMCIICHUS, CB3aHHBIC
c NEePHEHANKYJIAPHOCTRIO  MOPSIMOM |
IJIOCKOCTH, C WCIIOJB30BAHUEM IIPU PELICHUU
IUTAHUMETPUYECKHUX (PaKTOB U METOOB.

OOBACHATD, 4TO Ha3bIBAOT
NEPHEHANKYJIAPOM U HAKIOHHOM U3 TOYKU K
IUIOCKOCTH;  IPOEKUMEH  HAKIOHHOM  Ha
MI0CKOCTh.OOBSACHATS, YTO  Ha3bIBaeTCs
pPacCTOSTHUEM: OT TOUKH JI0 IJIIOCKOCTH; MEXKIY
napajuieIbHbIMU IIJIOCKOCTSIMU; MEXAY
OpsIMOM W TapajUIeIbHOM €W IIOCKOCTBIO;
MEXy CKPELIMBAOIIUMUCS IPSIMBIMHU.

Haxomute 3T paccTossHMsT B MPOCTBIX
clydasx B KyOe, mupamuie, mpusMe.

MopenupoBaTh peajibHblE CUTyallMM Ha
A3BIKE T€OMETPUH, UCCIIEN0BATh MMOCTPOCHHBIE
MOJEIN C MCIOJb30BAaHUEM TI'€OMETPUUECKUX
MTOHATUH.

Ucnonw3oBarh MNpu pelIeHWHd 3aJad  Ha
noctpoeHue cedeHuit Teopemy Iludaropa,
CBOMCTBA NMPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

VYTiel MEXIY
OPSAMBIMH U

Yriuel B NIpPOCTPAaHCTBE: yroJl
MEXAY NPSIMOHN U MJIOCKOCTBIO;

AxTtyanusupoBaTb  (akThl M METObI
IUIAHUMETPHUH, PENEBAHTHBIE TEME, TPOBOJUTH




IIJIOCKOCTAMHU

(10 1)

JBYTPaHHBIA YTOJI, JIMHEUHBIN
yroJl ABYrPaHHOTO YIJIA.
[IepneHUKYIAPHOCTD
IIJIOCKOCTEN: IIPU3HAK
MEPIEHIUKYIIPHOCTH JIBYX
miockocrel. Teopema 0 TpéEx
HEepIEeHIUKYIIsIpax

AHAJIOTHUU.

JlaBaTb ompeneneHue yriia Mexay IpsaMoun
U TUIOCKOCTBIO, (OPMYIHUPOBATH TEOPEMY O
TPEX MePIEeHAUKYIIpax U 0OpaTHYIO K HEH.

Haxomute yrom Mexnay 1OpsaMod U
IJIOCKOCTBIO B MHOTOI'PAHHMKE, PACCTOSIHUE OT
TOYKM J0 IPSIMOM Ha IUIOCKOCTH, HCIOJIb3Ys
TEOPEMY 0 TPEX HEPIEHIUKYIISIPax.
[IpoBoguTe Ha 4epTexke NEPHEHIUKYIAP: W3
TOYKHU Ha IIPAMYIO; U3 TOYKH Ha IIJIOCKOCTb.

JlaBatp ompezneneHrue ABYTPaHHOTO yIyia W
ero aneMeHTOB. OOBSCHITH PABEHCTBO BCEX
JIMHENHBIX YIJI0B JBYTPAHHOTIO yIJja.

Haxomute Ha dYeprexe IBYIpPaHHBIA Yroj
pu pedpe MMpamMu/Ibl, MIPU3MBI,
napasuleIeuIea.

[aBate  ompeneneHwe  yria
IIJIOCKOCTSIMH.

JaBath omnpenenenue u GOpMYyIHUPOBATH
MIPU3HAK B3aUMHO MePIEeHIUKYISAPHBIX
IUIOCKOCTEM.

Haxomute yriel MexIy IUIOCKOCTSAMH B
KyOe 1 mupamu/e.

Hcnosp3oBaTek 1OpH  pEIIEHUH  3anad
OCHOBHBIE TEOPEMBI U METOIbI INIAHUMETPHUH.

MonenupoBaTh pealbHBIE CHTyallMd Ha
A3BIKE T€OMETPUH, UCCIEN0BATh MOCTPOCHHBIE
MOJEIN C MCIOIb30BAHUEM TI'€OMETPHUYECKUX
HNOHATH.

Hcnosp30BaTh Npu  pelICHHH 3a7ad  Ha
IIOCTPOCHHE  CEYCHMM  COOTHOIICHHS B
IPSIMOYTOJIBHOM TPEYTOJIbHHKE.

MEXITY

MHororpaHHUKu
(10 9)

[Tonsitue MHOTOTPaHHHKA,
OCHOBHBIE AJIEMEHTBI
MHOTOTPaHHHUKA, BBINYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHHKHU;
pa3BEéPTKAa MHOTOTPAHHHUKA.
[Ipu3ma: n-yronbHas npusma;
TPaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHASI TPU3MBI;
OOKOBas U MOJIHAs
MOBEPXHOCTb MTPU3MBI.

[Tapamnenenurnern,
IPSIMOYTOJIBHBIN
napajIeleunes 1 ero
CBOMCTBA.

IIupamua: N-yromapHas

nupaMuaa, rpaHd 1 OCHOBAaHUC
nrupaMubl; OoKoBas W MOJIHAS
TOBCPXHOCTDH IMUpaMUuabI;
IpaBUJIbHAA n yCC‘-IéHHaH
nrupamMuaa.

AktyamusupoBath  (aKTBI W METO/IBI
MJIAHUMETPUH, PEIECBAHTHBIE TEME, MPOBOJUTH
aHaJIOTHH.

JlaBaTh ompeneneHue Mapajjieienunea,
pacno3HaBaTh €ro BUJbl U U3y4YaTh CBOMCTBA.

JlaBath omnpeesieHue MUPAMUIBI,
pacro3HaBaTh BUJIBI MUpaAMUI,
dbopMynupoBarh cBoiicTBa péOep, rpaHed u
BBICOTHI TPABWJIBHOM MUPaMU/IbI.

HaxomnTe mmomans HOJHOHM M OOKOBOM
ITOBEPXHOCTH MMUPAMUIBI.

JlaBatb OIpeleIcCHUE yCEUEHHOU
MUPAMM/JIBI, HA3bIBaTh €€ DJIEMEHTHI.

@opMynMpoBaTH TEOpEMY O IUIOLIAAH
00KO0BOI IIOBEPXHOCTHU IIPaBUJIBHOMN

YCEYEHHOM NMUPAMUIBL.
Pewrars 3agaun Ha BBIYKMCIIEHHE, CBSI3aHHbIE

C nOupaMHJaMHM, a TaKkKe 3adaud  Ha
MIOCTPOEHUE CEUCHHUI.
JlaBaTp ONpEJICIICHUE MIPU3MBI,




OneMEHTbI IIPU3MBI "
MUPAMUJIBIL.

[IpaBunbHBIE MHOTOTPAHHHUKH:
MOHATHE MIPABUIBHOTO
MHOTOTPAaHHUKA; TpaBUIIbHAs
npu3Ma " MIpaBUIIbHAS
nUpaMuIa; MpaBUIIbHAS
TpPEeyrojibHasi  NHpaMHIa |

NpaBUIBHBIN  TEeTpasap; KyoO.
[IpencraBnenue o NpaBUIBbHBIX
MHOTOTpaHHHUKAX: OKTa’Ip,
JOJIeKadIp U UKOCAdIP.
CumMMeTpusi B TPOCTPAHCTBE:
CUMMETPHS OTHOCHTEJIBHO
TOYKH, TMPSIMOM, TIOCKOCTH.
DOneMeHTbl ~ CUMMETpUM B
MUpaMUIax,
napajuiesienuneaax,
MPAaBHIIBLHBIX MHOTOTpaHHHUKAX.
Brruucnenue 2JIEMEHTOB
MHOTOTPaHHUKOB: pédpa,
quaroHanu, yriael. [lnomans
OOKOBOM  TMOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH MPSIMOi
MPU3MBI, TUIOIIAb OCHOBAHMIA,
Teopema 0 OOKOBOM
MMOBEPXHOCTU MPSIMOM MPU3MBI.
ITmomans OOKOBOM
MOBEPXHOCTH U TOBEPXHOCTHU
PaBUIIbHOM MUpaMH/IbI,
TeopeMa O IUIomAaaun OOKOBOU
MOBEPXHOCTHU yCeYEHHOU
MUPAMHU/JIBI

pacro3HaBaTh  BHJIbI
MPU3MBI HA YEPTEKE.

HaxoauTe miomaas NOJHOM HIH OOKOBOM
MOBEPXHOCTHU MTPU3MBI.

N3yuaTe cooTHOmIeHus Depa Ui ducia
pédep, rpaHeil ¥ BEpIIMH MHOTOTPAaHHUKA.

N3yuats BU/IBI MIPaBUITLHBIX
MHOTOI'PAaHHUKOB, MX HA3BaHHUS U KOJIUYECTBO
rpaHei.

N3yuaTh cCHMMETpPUIO MHOTOTPAHHUKOB.

OOBACHITb, KaKMe TOYKH HAa3LIBAIOTCS
CUMMETPUYHBIMH  OTHOCHTEJIBHO  JaHHOU
TOYKH, MIPSIMOUN WJTU TIIOCKOCTH, YTO HA3BIBAIOT
HEHTPOM, OChIO WJIM TUIOCKOCTBIO CUMMETPUH
burypsl.

[IpuBoguT,  TmpUMEpPHI  CUMMETPUYHBIX
buryp B apXuTeKType, TEXHUKE, TPUPOJIE.

MopaenupoBath peaibHbIE CUTyallMd Ha
SI3IKE TEOMETPHH, UCCIIEA0BATh MOCTPOCHHBIE
MOJIEIM C WCTOJB30BAaHUEM TE€OMETPHUCCKUX
MMOHATHUH, HCII0JIb30BaTh rnogooue
MHOTOTPaHHUKOB.

npusM, HU300paxkarb

O0BEMBI
MHOTOTPaHHUKOB

(8 1)

ITousarue 00 o00bEMe. O0OBEM
TUPAMHM/IBI, TPU3MBI

AktyanusupoBath  (aKThl U
IJIAHUMETPHUH, PEIICBAaHTHBIE TEME.
OOBACHATh, KaK HM3MEPSIOTCS OOBEMBI TEII,
MIPOBOJISI aHAJIOTHIO ¢ M3MEPEHHEM ILIOINIa e

MCTOJbI

MHOT'OYT OJIbHUKOB. PopMyIHpOBATH
OCHOBHBIE CBOMCTBA 00OBEMOB.
W3ydath, BbIBOAUTH GopMyasl  00BEMaA

IPSIMOYTOJIBHOTO TapaJUIeNIENUIENa, TPU3MBI
U IUpaMUJBbL.

Boruncnare 06bEM NpU3MBl U IUPAMUABI 110
UX DJIEMEHTaM.

IIpumeHsaTh 00BEM TS pelIeHns
CTEPEOMETPUYECKUX 3aa4 U Ul HAXOXKICHUS
FeOMETPUUECKUX BEJINYUH.

MopenupoBaTbk peanbHblE CUTyallud Ha
SI3bIKE TEOMETPHUH, UCCIEA0BATH ITOCTPOCHHBIE
MOJEJIHM C MCIOJb30BAHUEM T€OMETPUYECKUX
MIOHATUN

IToBTOpEHueE:

[TocTpoeHue ceueHui B

CTpOI/ITL CCUCHUC MHOI'OI'paHHHUKa MCTOAOM




CEUEHUs, PACCTOSIHUSL | MHOTOI'PAHHUKE. CJIEJIOB.
U YIJIbI Boruucnenue paccTossHUN: JlaBaTb omnpeneneHue pacCTOSHUS MEKIY
(6 4) MEXAY IBYMSI TOUKAMHU, OT durypamu.
TOYKH 10 IIPSIMOM, OT TOYKH J10 Haxonuts paccrosiHue MEXIY
IIJIOCKOCTH; MEXTY napauleIbHbIMU IUIOCKOCTSIMH, MEXY
CKPELIMBAIOIIMMUCS IPSIMBIMU. | IVIOCKOCTBI0 M IAPAUICIBHOM €l IpsIMOW,
Boruncnenue yrios: MEX/1y CKPEUIUBAIOLUMUCS IPIMBIMU.
MEX/1y CKpEUIUBAIOLIUMUCS Crpouth ITUHEHHBIN Yroj ABYIPAHHOTO yriia
PSIMBIMU,MEXK Y TPSIMOI U Ha 4epTeke MHOIOIPAaHHUMKA M HAXOJUTh €ro
IUIOCKOCTBIO, IBYTPaHHBIX BEJIMUNHY.
YTJIOB, YTJI0B MEXKIY Haxomuth yrael Mexay IUIOCKOCTSMHU B
IJIOCKOCTSIMU MHOTOTrpaHHHKaX
MOYPOUYHOEIIJIAHUPOBAHUE 10 kjacc, reomeTpus
No TaTa Tevaypora
IUIaH |(1)aKT
BBenenne B crepeomerpuio - 10 yacon
1. OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUYKA, IPsIMAsi, INIOCKOCTh, TPOCTPAHCTBO
2. [TpaBua n300pakeHUs HA PUCYHKAX: U300paKEHUS TIJI0CKOCTEH, TapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3. [ToHATHS: nepecekarouecs MI0CKOCTH, NEPECEKAIOIIMNECS TPsiIMast U INIOCKOCTh
4. 3HAKOMCTBO C MHOTOTPaHHUKAMHU
5. N300pa>keHne MHOrOTpaHHUKOB HA PUCYHKaxX
6. N300paxkeHrne MHOTOTPaHHUKOB Ha MPOEKIIMOHHBIX YePTEkKaAX
7. Ky0,ero pa3BépTku u Moienu
8. [Tupamua, €€ pa3BEPTKU U MOJEITU
9. CeueHrss MHOTOTPAaHHUKOB
10. Konmponvnasa paooma Nel no meme «Beedenue 6 cmepeomempuio)

Ilpsamote u nnockocmu 6 npocmpancmee. Ilapannenvsnocme npamvix u niockocmeit - 12 uacos

11. B3aumHoe pacnosioxeHne npsiMbIX B IPOCTPAHCTBE

12. [lapannensHble psiMbIE B TPOCTPAHCTBE

13. [TapamiensHOCTH TPEX MPAMBIX

14. [TapaninenbHOCTh NPSMOI U TIIOCKOCTH

15. VYribl ¢ coHanpaBICHHBIMUCTOPOHAMU

16. Yron Mex Iy npsIMbIMU B TPOCTPAHCTBE

17. [TapannenpHble MIOCKOCTH, UX CBOMCTBA

18. Terpasnp

19. Ky0

20. [Tapannenenunen

21. IlocTpoeHnue ceueHuit

22. Koumponwvnas paboma Ne2 no meme «Ilpamovle u ninockocmu 6 npocmpancmee
IlepneHIMKYJISIPHOCTH NPSIMBIX U INIOCKOCTEH - 12 yacoB

23. [lepnieHIuKynspHBIE MPSMBIEC B IPOCTPAHCTBE

24. [Ipsimbie, mapauienbHbIE IOCKOCTH




25.

[IpsiMble, NEpIEHAUKYISIPHBIE K IITIOCKOCTH

26. [Ipu3HaK nepneHMKyIIpHOCTH NPSIMOU U TUIOCKOCTU
27. Teopema 0 IpsIMOi, NEPIEHIUKYIISIPHON INIOCKOCTH
28. [lepnieHIuKyIIp 1 HAKJIIOHHBIE
29. PaccrosiHe OT TOUKH J10 TNIOCKOCTH
30. Paccrosinue oT mpsiMoii 10 TIIOCKOCTH
31. HaxoxaeHne yrioB MeX Iy CKPEIIUBAOIIUMHUCS MPSIMBIMH B KyOe
32. HaxoxaeHne yrioB MeX/y CKPEIIUBAOIIUMHUCS MPSIMBIMHA B THPAMHU/IE
33. Pemenue 3amau
34. Koumponvnas paooma Ne3 no meme «IlepnenouxkyniapHocmo npamvix u
naockocmeu»
Vbl MeKAy NPAMBIMH U TUIOCKOCTSIME - 10 yacoB
35. YT01 MEXTy IpsSMOil U TNIOCKOCTBIO
36. JIByrpaHHbIN yrou
37. JIMHEeNHbIN YyroJ ABYTpaHHOTO yria
38. [leprieHIUKYISIPHOCTD TIOCKOCTEN
39. [Ipu3Hak nepneHIMKyIIpHOCTH JBYX IJIOCKOCTEH
40. HaxoxaeHue yrioB Mexy INIOCKOCTSIMU B KyOe
41, Haxosx1eHne yriioB Mex 1y IJI0CKOCTSIMU B TAPaMUJIE
42. Teopema o TpEX neprneHuKymIsIpax
43. Pemenue 3anau
44, Konmponvnas paboma Nod no meme «Yanvt mexncoy npamvimu u njioCKOCHAMUY)
Mmnozoepannuxu - 10 uacoe
45, [TonsTHEMHOTOTpAaHHUKA
46. [Ipusma: mpsimasi 1 HaKJIOHHAs
47, BboxoBas 1 moJiHast MOBEPXHOCTH MPU3MBI
48. [IpssMOYTOIBHBIN MMapasuIeNenuIie] ¥ €ro CBONCTBA
49, ITupamuna
50. [TonHas TOBEPXHOCTH TUPAMHUIBI
51. [IpaBunbHas u yceu€HHAsi MUPaAMUIbI
52. [TpaBUIIbHBIE MHOTOTPAHHUKH
53. CuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO TOYKH, MPSIMOM, IIOCKOCTH
4. Konmponwvnas paboma Ne5 no meme «Mnozozpannukuy
O0BbEMBI MHOTOTPAHHHMKOB - 8 YacoB
55. ITonsitre 06 06BEME
56. OcHoBHBIE CBOMCTBa 00BEMOB
57. O0béM mapasuienenuresa
58. O06BEM TMpaMuUIbI
59. O6BEM TPU3MBI
60. Brruncnenue o65EM0B Ten
61. Pemenue 3amau
62. Hmozoean ammecmayusa. Koumponsnaa paboma Ne6
IloBTOpeHue - 6 4acoB
63. [TocTpoeHue ceyeHuii B MHOTOTpaHHHUKE
64. Brruricnenue pacCTostHMI MEXIy IBYMS TOUYKaMU, OT TOYKH J0 MPSIMOH
65 Brruncnenue pacCTossHUIL: OT TOYKHU O TNIOCKOCTH, MEXKIY CKPEIIUBAIOIIIIMUCS
[IPSIMBIMU
66. Brruricnenue yrioB MEXy CKPEIIMBAIOIIMMICS IPSIMBIMU
67. Brrurcnenue yrmoBMexay NpsMoi U MIOCKOCTHIO




68.

| | Brrunciaenue YIJIOB MCKAY IJIOCKOCTSIMU

11 KIIACC

Conep:kanmne yueOHOro nmpeamera.

Metox koopauHaTt B mnpocrpaHcrBe (15 yacoB, M3 HHUX 2 4Yaca - KOHTPOJIbHbIE
padoThI).

JlexkapToBbI KOOPAUHATHI B MpocTpaHcTBe. DopMysia pacCTOSHUS MEXAY ABYMSI TOUKaMH.
VYpaBHeHust cepsl.

Bekropel. Yron mexnay Bektopamu. KoopaumHatel BekTtopa. CKaspHOE MPOU3BEACHUE
BEeKTOpoB. JlmMHA BeKkTopa B KOOpAMHATaX, Yroi MeXJIy BEKTOpaMH B KOOpAWHATaX.
KomnnuneapHbie BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB B KOOPAUHATAX.

uauuap, konyc, map. (14 yacos, u3 Hux 1 Yac - KOHTPoOJIbHasA padoTa)

Hunuaap u xonyc. Yceuewnwii xowyc. OcHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpa3yromas, pazBepTka. Ocesvie ceuenus u ceyeHus napaiiesibHble OCHOBAHUIO.

ap u chepa, UX ceueHus1, KacamenbHas NIOCKOCMb K cghepe.

O0beMblI TeJI. (22 yaca, M3 HUX 2 Yaca - KOHTPOJIbHbIE padoThI)

Touamue 06 obveme mena. Omuouwienue 06vemos noOoOHLIX meil.

@®opmynel  o0beMa Ky0a, MNPSAMOYrOJBHOTO MapayUielienuea, MPU3MbL, IHIHHIPA.
@®opmynel 00beMa THpaMHIbI U KOHyca. DopMynbl IUIONIAMU TOBEPXHOCTCH IWIUHIPA WU
KkoHyca. @opmyibl 00beMa 1apa u MIomaan cQepsl.

IToBTOpenue 3a kype 10-11 kaaccos. (17 yacoB)

Ilnannpyembie pe3yabTaThl 00y4eHM .

B pesynbraTe n3yueHus MaTeMaTUKH Ha 0a30BOM YPOBHE YUCHUK JIOJDKEH
3HATH/TIOHUMATH



3HAYCHHUC MaTeMaTI/I‘ICCKOI\/JI HayKI/I JUISA peI_HCHI/ISI 3aJa4, BO3HHUKAKOIIHUX B TeOpI/II/I nu
HpaKTI/IKe; H.IHpOTy 1 B TO XK€ BpeMSI OFpaHI/I‘-IeHHOCTL HpI/IMCHCHI/ISI MATEMATUYCCKUX MCTOI0OB K
aHAJIM3Y U UCCIICIOBAHUIO MPOIIECCOB U SIBICHUN B MIPUPO/IE U OOIIECTBE;

3HAYCHHUC HpaKTI/IKI/I )41 BOHpOCOB, BO3HUKAKOIIIUX B CaMOﬁ MAaTEMATUKE IJIsd q)OpMI/IpOBaHI/IH
158 pa3BI/ITI/I$I MaTeMaTquCKOﬁ HayKI/I, I/ICTOpI/IIO pa331/1T1/1;1 IIOHATHUA 4YHCJIa, CO3JaHUA
MaTEMATHYCCKOI'O aHaJIn3a, BOBHUKHOBCHUA U paBBI/ITI/ISI FGOMCTpI/II/I;

YHUBEPCAJIBHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKUX PpacCYXKACHUH, HX
MIPUMEHHUMOCTD BO BCEX 00JIACTIX YEIOBEUYECKOM IeATEIbHOCTH,

BEPOSITHOCTHBIN XapaKTep Pa3INUHBIX MPOILECCOB OKPYKAIOIIET0 MUPA;

Buinycknuk nayuumcs:

I0JIb30BAThCS SI3bIKOM T'€OMETPHUM JJIsi ONUCAHUS MPEAMETOB OKPYXKAIOUIEro MHUpa M UX
B3aMHOI'O PacMOJIOKEHHUS;

pacmo3HaBaThb Ha 4YepTeXaX W MOJENSIX MPOCTPAaHCTBEHHbIE (OPMBI; COOTHOCUTh
TpeXMepHbIE€ OOBEKTHI C UX ONMUCAHUSIMHU, U300paKEHUSIMU;

ONKCHIBaTh B3aMMHOE pACIOJIOKEHHWE TPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXKJIEHUSI 00 3TOM pacHoIOXKEHUH;

aHAJIM3UPOBaTh B TNPOCTEMIIMX CIydasX B3aUMHOE paclojoXeHHe OOBEKTOB B
MIPOCTPAHCTBE;

CTPOUTH MPOCTEUIINE CEeUeHUS Ky0a, MPU3MBbI, TUPAMUJIbL;

UCIIOJIb30BaTh MpPHU PEIICHUU CTePEeOMETPUUYECKHX 3ajlad IIaHUMeTpudyeckue (akTbl U
METO/IbI;

COOTHOCHTH IIJIOCKME TEOMETPHYECKHE QHUTYphl ¥ TpPEXMEpHbIE OOBEKTHI C WX
ONMCAHWSMH, YEPTE)KAMH, HW300pPKEHHUSIMHU; pasinyaTh W aHAIM3HPOBAaTh B3aMMHOE
pacmonoxxenue uryp;

n300pakaTh reoMeTpuveckue (Urypsl, MHOTOTPAaHHUKH W TeJa, BBIMOJHATh YEPTEX IO
YCIIOBHIO 32/1a4H;

pelaTh reOMETPUYECKUE 3a/1a4d, ONMPAsCh Ha U3YYCHHBIC CBOMCTBA TUIAHUMETPHUECKUX
U CTEPEOMETPUYECKUX (UTYyp W OTHOIICHWUH MEXJy HHUMH, TPUMEHsSI aareOpanduecKuil |
TPUTOHOMETPHUYECKH arapar;

MIPOBOJUTH JI0KA3aTEJIbHBIC PACCY)KICHHS TPU PEIICHUH 3aJ1a4, JO0Ka3blBaTh OCHOBHBIC
TEOpEMBI Kypca,

BBIUUCIIATh JIMHCHHBIC OJIIEMEHTHI W YIJbl B TIPOCTPAHCTBEHHBIX KOH(UTYpaIusX,
TUTOIIA/IA TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHITNX KOMOWHAIIHIA;

CTPOUTH CECUCHHSI MHOTOIPaHHUKOB;

MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKIACHHUS B XOJIC PEUICHUS 3aj1ay.

BuinyckHuk noayuum 603moxicnocms:

OBJIZIETh METO/IaMU PELICHUS 3a/1a4 Ha BBIYMCICHHUE U JI0Ka3aTeNIbCTBO;

IpUOOPECTH ONBIT NPUMEHEHUS aNre0pandyeckoro U TPUTOHOMETPUYECKOIo ammapara U
UJeH IBUKEHUS IIPU PELLICHUU T'€OMETPUUECKHX 3a/]a4;

UCIOJIb30BaTh MPHOOPETEHHbIE 3HAHMS U1l UCCIIEA0BaHUS (MOJICIMPOBAHMS) HECTOKHBIX
MIPAKTUYECKUX CUTYallMi Ha OCHOBE U3Y4YEHHBIX (pOpMyIN U CBOHCTB (uryp;

UCIOJb30BaTh NPUOOPETEHHbIE 3HAHMS Ui BBIUYMCIEHUS OO0BEMOB M  IUIOIIACH
MIOBEPXHOCTEN NPOCTPAHCTBEHHBIX TEJI MPH PEIICHUM IMPAKTUYECKUX 3ajad, HCIOJIB3Ys IpHU
HE00X0AMMOCTH CIIPAaBOYHHUKH U BBIUUCIIUTENbHBIE YCTPOICTBA;

pUOOPECTH OMBIT HCCIEA0BAHUS CBOWCTB IPOCTPAHCTBEHHBIX (UIYp C IOMOIIBIO
KOMIBIOTEPHBIX [TPOTPaMM;

PUOOPECTH OMBIT BHIIOJHEHHS TPOEKTOB.

KaﬂeHIlapHO-TeMaTI/I‘IeCKOC INIAHUPOBaAHHUC



(2 4 B Henmenn0, 34 yueOHbBIE He/lesId, Bcero 68 4 B roxn).

Tema ypoxka Kou- | Jlara
g BO MIPOBEACHUS
g 9aco
> B [Inan | ®dakr
%
I'nasa VII 15
MeTo KOOPAMHAT B IPOCTPAHCTBE
§1. KoopauHaTsl TOUKM M KOOPAWHATHI BEKTOpa 7
1 [IpsiMoyroapHasi cHCTeMa KOOPIMHAT B IPOCTPAHCTBE 1
2 Koopaunats! BekTopa. 1
3 Pemrenne 3aga4 Ha npUMEHEHNE KOOPAMHAT BEKTOpa 1
4 CBsi3p MEX1y KOOPAMHATaMHU BEKTOPOB M KOOPJIMHATAMH TOYEK 1
S) [Ipocreiinue 3a1aun B KOOpAMHATAX. 1
6 [TpocTeiimme 3a1aun B KOOpIMHATAX. 1
7 KonTtponsnas pabora Nel «KoopauHaTsl TOUKH U KOOPAWHATHI BEKTOPa» 1
§2. CxansipHO€ NPOU3BEJECHUE BEKTOPOB 4
8 AHanu3 KOHTPOJIbHOM paboThl. YT0a Mexay BekTopamu. CkansipHoe 1
MTPOU3BEICHNE BEKTOPOB.
9 Pemrenne 3a1a4 Ha TPUMEHEHUE CKAIIPHOTO IPOU3BEJEHUSI BEKTOPOB. 1
10 Pemenne 3agau Ha MpUMEHEHNE CKAJIIPHOTO TTPOU3BECHUSI BEKTOPOB. 1
11 Brruncienue yriioB MeXay IpsIMbIMHU M TUIOCKOCTSIMU 1
§3. JIBMKCHUSL. 3
12 entpanpHas cummMetpus. OceBasi CAMMETPHS. 3epKajabHass CHMMETPHSL. 1
13 [TapanyensHbIN IEPEHOC 1
14 Pemenue 3agau no teme «CKaJsipHOE MTPOU3BEICHUE BEKTOPOBY 1
15 | KonrtponbHas padota No2 «CkansipHOe Mpou3BeACHNE BEKTOPOB. J[Biokenus» | 1
I'nmaBa | V. 14
Huauuap, KOHyC U map.
§1. Hunuamp. 3
16 AHau3 KOHTpOIbHOM paboThl. [lonsaTue muumaapa. [homanp moBepxHoctn | 1
UWIHH]IPA.
17 | Tlnomaaps MOBEPXHOCTH MIIMHIIPA 1
18 Pemenue 3amau no teme «llonstue nununapa. [nomans noBepxHoctu 1
HUIHH]IPA
82. Konyc. 3
19 ITonsTe koHyca. Ilnomans NoOBEpXHOCTH KOHYCA. 1
20 Y ceuéHHBIN KOHYC. 1
21 Pemenne 3agau no reme «Konycy 1
§3. Coepa. 8
22 Cdepa u map. YpaBHeHue chepsl. 1
23 BsaumHoe pacnosoxenue cepsl U MIOCKOCTH. 1
24 KacarenpHast mimockocTs K chepe. 1
25 [Tnomans chepsr. 1
26 Pemenue 3a1a4y Ha pa3auyHble KOMOMHAIMH TE. 1
27 Pa3nble 3ajaun Ha MHOTOTPaHHUKH, IWIMH]P, KOHYC, I1ap. 1




28 Pemenue 3a1a4 no teme «Llumunap, KOHycC, miapy 1
29 KontponsHas pabora Ne3 1
«InmHIp, KOHYC, 1ap»
I'nasa\/ 22
O0béMmbI TeJ1.
§1. O6BEM NPsMOYTOIHLHOTO MapaIJICIICIUIIC/IA. 3
30 Ananmu3 KOHTPOJbHOH paboThl. [ToHsTHe 00bEMa. OO0BEM mpsimoyrosnsHoro | 1
napajieNienumne .
31 Pemenue 3aa4y no teme «O06BEM MPSIMOYTOJIBHOTO NapajlieenuIe1a 1
32 CamocrostenpHas padora 1o teme «O0BEM MPSIMOYTOILHOTO 1
napajuiesIeumne s1ay.
§2. O0bEM NpsIMOM IPU3MBI U UJIMHJIPA. 3
33 O0BEM PSIMO TTPU3MBIL 1
34 OO0BEM ITIHHJIpA. 1
35 Pemenue 3a1a4y Ha BbIYMCIIEHHE 00bEMOB IPSIMOM MPU3MbI U IMJIMHAPA 1
83. O0BEM HAKIIOHHOH MPHU3MBI, TUPAMUJIBI U KOHYCA. 8
36 Brranciienne 00bEMOB TeI € TOMOIIBIO ONPEACTIEHHOTO HHTETpalia 1
37 OO0BEM HAKITIOHHOW TTPHU3MEI. 1
38 O0BEM UpaMuIBL. 1
39 Pemenue 3a1a4 Ha BeIYHMCIICHHE 00hEMA TMPAMHUIBI 1
40 O6bEM yceu€HHOW MUpaMu/Ib 1
41 O06bEM KOHYCa 1
42 O0BEM yceu€HHOTO KOHYyCa 1
43 | KontpoawsHas padota Ned «O0bEMBI TPU3MBI, TUPAMUIBI, ITUIMHAPA, KOHYycay | 1
§4. O6bEM mapa u mwiomanb chepsl. 7
44 AHanu3 KOHTPOJIBHOU paboThl. OOBEM mIapa. 1
45 Pemenue 3aga4u Ha BEIYKMCIICHHE 00BbEMa 1I1apa 1
46 OOBEMBI IAPOBOTO CETMEHTA, MIAPOBOTO CJIOS, IIAPOBOTO CEKTOPA. 1
47 [Tnomanpe chepsr. 1
48 Pemrenue 3aga4 Ha BEIYMCIICHUE TIOMATU ChHEPBI 1
49 [ToBTOpHUTENBHO-00001IatONTHI YPOK 110 TeMe «O0BEM 11apa U MIomab 1
chepb»
50 KonTtponbnas pabora No5 «O06béM miapa u miomaas chepbi» 1
51 IToBTOpUTENBHO-0000aOMMK YpoK N0 TeMe «O0bEMBI TeI» 1
IHoBTOpenue 3a kype 10-11 kaaccos. 17
(MartepuaJibl 10 OPraHU3ANNH 3aKJIIYATEIHLHOT0 TOBTOPEHHS PH
NOAr0TOBKE YYAIIMXCHl K HTON0OBOM aTTeCTalMu)
52 AKCHOMBI CTEPEOMETPHH U UX cle/ICTBU. Perienune 3aiau. 1
53 [TapannenbHOCTh IPSIMBIX, PSMOM U IIIOCKOCTH. Perienne 3aaad.
54 VYron mexy npsMeiMU. Pemienue 3agau.
55 [TapamiensHOCTB III0CKOCTEN. Pelienue 3anay. 1
56 ITocTpoenue ceuyeHuii B TeTpa’ipe U Napaysienenuiesae
57 Teopema o Tpéx nepnenaukynapax. Pemenue 3aaau. 1




58 [Tnomans moBEepXHOCTH U 00BEM NpU3MBbIL. Pemienne 3agau. 1
59 [Tnomaae moBepxHOCTH U 00bEM NMpamu bl Pemenne 3anay. 1
60 [Tnomans moBepxHOCTH U 00BEM IUIUHAPA. Pemenue 3aay. 1
61 [Tnomans moBepxHocTn U 00bEM KOHYCa. Perenue 3a1ad. 1
62 [Tnomane moBepxHoctu cheprl U 00BEM 11apa. Pemenue 3anay. 1
63 BekTopsl B mpocTpancTBe. Permenne 3anau. 1
64- Mertoa KoOpIMHAT B IPOCTpAaHCTBE. Pemenue 3amay. 3
66

67- HroroBoe TecTrpoBaHue. 2

68
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