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Pabouas nmporpamma

y4eOHoro npeamera «MatemaTuka (reoMeTpus)»
(10-11 xmacc)



Pabouas nmporpamma k yueoHuky «I'eomerpus 10-11», Atanacsaun JI.C. u np., 10-11 knace
(6a30BBIi YPOBEHB), 2 Yaca B HEJIEITIO

Pabouas nmporpaMMa 10 reOMeTpUHU COCTABIICHA:

Ha OCHOBe (helepa’ibHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHJApTa CPEIHEro
(momHOTO) OOIEro obOpa3oBanus. basucHoro ydeOHOro TUIaHA OOIIEO0OPa30BATEIHLHBIX
yupexaeauii P® MunoOpa3zoBanus Poccum ot 09.03.2004 Nel312 «OO6 yTBepKaeHUU
denepanbHOro  0a3ucHOrO y4yeOHOro TJIaHA M TIPUMEPHBIX Y4YEOHBIX IUTAHOB IS
o0meoOpazoBaTeNbHBIX yupexacHui Poccuiickoir ®denepanuu, peaM3yrOIUX MPOrPaMMBbl
o011ero 00pa3oBaHuUs

- IPUMEPHOM MPOrpaMMBbI [0 MaTeMaTHKe OCHOBHOTO o01ero oopasosanus [Ipumepnas
oOpa3oBaTenbHas mporpaMma  OCHOBHOTO  00miero oOpa3oBaHus TI0  MaTeMaTHKe,
OPHUEHTHPOBaHHAs Ha paboty no yueOHuky JI.C. Atanacsna «I'eomerpus 10-11», uznarenscra
«IIpocsemenuer, 2015 rog

Meroanueckue pa3paboTku ypokoB mo reomerpun k YMK  JI.C. AranacsHa
«['eomerpuss 10-11» ¢ yuetom TpeOoBaHHMII K OCHAIIEHUIO 00pa30BATEIBHOIO Ipolecca B
COOTBETCTBUM C  COJEp)KaHWEM  HAMOJIHEHHs  y4eOHBIX  MPEAMETOB  KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaH/AapTa O0IIEro 00pa3oBaHMUsL.

NudopmannonHo-MeToiudeckas byHKIUSA MO3BOJISIET BCEM y4acTHUKaM
00pa30BaTeNbHOTO Ipoliecca MOJIYYUTh MPEACTABICHUE O LENsIX, COJAEp)KaHUHU, oOIen
cTpareruu oOyueHUs, BOCHUTAHHS W pa3BUTUsA ydamuxcs 11 kimacca cpeacTBamMu JaHHOTO
yueOHOro npeaMerTa.

OpranuzallioOHHO-TUTaHUpYIOWAas  (QYHKIHUA  TpeAycMaTpUBaeT  CTPYKTYpHUPOBAHUE
yueOHOro MaTepuasa, OIpeIelIeHUE ero KOJIMYECTBEHHBIX U KaUeCTBEHHBIX XapaKTEPUCTHUK.

Jlannast paOouass mporpamma, TEM CaMbIM COJCHUCTBYET COXPAHEHHUIO EIUHOIO
00pa3oBaTeNbHOIO MPOCTPAHCTBA, HE CKOBbIBAsS TBOPYECKONM WHHUIIMATHBBI  YUUTEJIEH,
MPEIOCTABISAET MIMPOKUE BO3MOKHOCTH ISl peain3aliui Pa3InyHbIX MOAXO0J0B K IMMOCTPOSHHUIO
yueOHOro Kypca.

OO61mas xapakTepucTiKa yueOHOro nmpeamera

[Ipn wm3ydyeHun kKypca MaTeMaTHKH Ha 0a30BOM YpOBHE IPOJOJKAETCS U IOJIy4aeT
pa3BUTHE coliepkaTenbHas IuHus: «['eomeTpusi». B paMkax ykazaHHO# coaepKaTelbHON JIMHUN
pelIaTcs CaenyoLie 3a1a4n:

-M3y4EHUE CBONCTB IPOCTPAHCTBEHHBIX TEII,

- (hopMupoBaHHEe yMEHUS PUMEHATH TOJTYYCHHBIC 3HAHUS IS PEUICHUS TPAKTHIECKUX

3a1a4
INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI OCBOEHMUSA
NNPEIMETA, KYPCA
B pe3ynbrare u3ydeHus reoMeTpun Ha 0a30BOM YPOBHE O0YyYarOIUICS TOJIKEH
3HaTh/IIOHUMATh

3HAYEHWE MATEeMaTUYECKON HAayKu ISl PEIICHUs 3a/Jad, BO3HUKAIOIIUX B TECOPUU H
MIPAKTUKE; IIAPOTY U B TO )K€ BPEMsI OTPAHUYEHHOCTh IPUMEHEHHUS MATEMAaTUUYECKUX METOI0B K
aHAJIN3Y U MCCIIE0BAHMUIO MPOLIECCOB U SIBJICHUIN B IPUPOJIE U OOIECTBE;

3HAYEHUE I[IPAaKTUKM M BONPOCOB, BO3HHUKAKOIIMX B CaMOM MareMaTHKe s
GbopMHUpPOBaHUS W PA3BUTHS MaTEMaTUYECKOW HAYKH; WCTOPUIO Pa3BUTHS TOHSATHS YHCTA,
CO3/IaHUSI MATEMATUYECKOTO aHAJIN3a, BO3SHUKHOBEHHUS U Pa3BUTHUSI TEOMETPUH;

YHUBEPCAIBHBIA XapakTep 3aKOHOB JIOTMKM MAT€MaTUYECKUX PacCyKICHUH, UX
MPUMEHUMOCTH BO BCEX O0JIACTSAX YEIOBEYECKOU e TENHHOCTH;

yMETh

pacmo3HaBaTh Ha 4YepTekax M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300paAKEHUSIMU,

ONMCBHIBATh B3aMMHOE pACHOJIOKEHHUE TMPAMBIX M IUIOCKOCTEHW B IPOCTPAHCTBE,
apTyMEHTHPOBATh CBOM CYXXJEHHUS 00 3TOM PACIIOIOKECHHH,



aHAIM3WPOBATh B TMPOCTEHIIMX CIydasX B3aWMMHOE PACIIOIIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAaHHUKH M KPYTJIbIC TeJa; BBIMOIHATh YEPTEHKH IO
YCIIOBHSIM 33]1ay;

CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, MPU3MBI, TUPAMHUJIBI;

pemaTh IUIAHUMETPUYECKUE U MPOCTEHINNE CTEPEOMETPUIECKHE 3a/1a4 Ha HAXOXKJICHHUE
F€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTJIOB, IUIOMIa/1el, 00bEMOB);

UCIOJIb30BATh MPH PEIICHUH CTEPEOMETPHUECKUX 3a/iad IUIAaHUMETpUYecKre (PakThl U
METO/IBI,

MIPOBOJIUTH JTOKA3aTeIIbHbBIC PACCY)KICHUS B XO/I€ PEUICHHUS 3a/1ay;

UCIIOJIb30BaTh TPUOOPETCHHBIC 3HAHWS W YMEHHUS B IMPAKTUYCCKOW NEATEIHHOCTH H
TIOBCEHEBHOM KU3HU IS

uccienoBaHus (MOJCIUPOBAHMS) HECIOKHBIX TPAKTUYCCKUX CHTYaIlMii Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

BBIYHCIICHHS 00BEMOB U TUIOIIA/IeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIl MIPH PEIICHUH
NPaKTUYECKUX 3a/1a4, WCIOJB3Ysl NPU HEOOXOAMMOCTH CIPAaBOYHUKH M BBIYUCIUTEIHHBIC
YCTPOMCTBA.

B paboueii mporpaMme KOJIMYECTBO YacoOB, OTBOJAMMOE Ha W3ydeHHE reoMeTpuu B 10
KJIaCCEe TOJIHOCTBHIO COBIIAJACT C KOJUYECTBOM YAacOB, KOTOPOE MPHUBOIUTCS B MPUMEPHOUN
porpaMMe 1o IpeaMeTy

2. COAEP/)KAHUE YYEBHOI'O IIPEJJMETA TEOMETPUN

10 xnacc
1. BBenenue (aKCMOMBI CTEPEOMETPUM U UX CIIEACTBUS).
IIpencraBnenue pasngena TreoMeTpud —  crepeoMeTpud. (OCHOBHBIE — IOHSTHS

CTEpEOMETpUU. AKCHOMBI CTEPEOMETPUM M MUX CJHeACTBUA. MHOrOrpaHHUKH: KYO,
napajuleJenunesl, NpsAMOYIOJbHBIM Napaulelenunes, Npu3Ma, NpsMas IpU3Ma, IPaBUIIbHAs
IIpu3Ma, nupamua, paBuibHas nupamuaa. MoaenupoBaHue MHOTOIPAHHUKOB U3 Pa3BEPTOK U
C IIOMOILBI0 T€OMETPUYECKOTO0 KOHCTPYKTOPA.

MogenupoBaHie  MHOTOTPAaHHHUKOB  CIYKHT  BaXHBIM  (aKTOPOM  Pa3BUTHUSA
IIPOCTPAHCTBEHHBIX IIPEICTABICHUN yJaIUXCS.

2. [NapannenbHOCTb NPSAMBIX U TNIOCKOCTEH.

Ilepecekaromuecs, napajjienbHble M CKPEIIMBAIOIIUECS IIpsSMbIE B IPOCTPAHCTBE.
Knaccudukanus B3auMHOrO pacroyioKeHHMsI JBYX HpsMbIX B mpocTpaHcTBe. Ilpusnax
CKpelUBaOIIMXCd MpsAMbIX. [lapainenbHOCT NPSAMONM M IIJIOCKOCTHM B IIPOCTPAHCTBE.
Knaccudukanus B3auMHOTO pacrionoKeHUs MPSIMOW U IIOCKOCTH. [Ipu3Hak mapamienbHOCTH
npsaMoil u tockoctH. IlapamnensHocTh nBYX Iutockoctedl. Kiaccupukanuss B3auMHOro
pacroynioxkeHus JIByX IUIOCKocTed. IIpu3Hak mapauielbHOCTH JBYX IUTOCKOcTed. IIpu3Hakm
NapaJuIeJIbHOCTH JBYX IPSIMBIX B IPOCTPAHCTBE.

B nannoii Teme 0000LIalOTCS M3BECTHBIE U3 IUIAHUMETPUU CBEACHUS O IMapaljiesIbHbIX
IpsAMBIX. BOJBIIYyI0 IOMOILIB NPU HIUIKOCTPALMM CBOMCTB IMApaJUIEIbHOCTH U IIPU PELICHUU
3a/1a4 MOT'YT OKa3aTh MOJIEJIM MHOTOI'PAaHHHUKOB.

3. IlepnieHIUKYJIAPHOCTD MPSIMBIX U IJIOCKOCTEH.

Yrom Mexay HOpsAMBIMH B NPOCTpaHCTBE. lIepneHAMKYISIPHOCTE  NPSMBIX.
IlepneHgUKYIApPHOCTE HPSAMONM M INIOCKOCTH. [IpH3HaK NEpHEeHAUKYISAPHOCTH IMPSIMOU U
II0CKOCTH. OpTOroHaJIbHOE NPOEKTHpOBaHHE. lleprneHnuKynssp M HakIOHHAasA. YTOI MEXIy
OpsAMOM M IUIOCKOCTBIO. JIByrpaHHbI yroia. JIMHEHHBIM yros JABYTPaHHOIO — yrja.
IlepnenaukynsipHOCTh  MIIOCKOCTEN. [IpH3HaK NEepHEeHIUKYISPHOCTH JBYX IUIOCKOCTEH.
PaccrosiHME MEX Iy TOUYKaMHU, NIPSIMBIMU U IIJIOCKOCTSIMHU.

B nmanHO#i Teme 0000marOTCS M3BECTHBIE W3  IUIAHUMETPUU  CBEIECHUS O
NEePHNEHAUKYJIAPHBIX ~ HPsAMBIX.  bonpilyr0  momoms  IpU  WUIIOCTPALlMM  CBOMCTB
NEePNEHAUKYJISIPHOCTH Y IIPU PELIEHUU 33]1a4 MOTYT OKa3aTh MOJEIIM MHOIOTPaHHUKOB.



B kaudecTBe [ONMOJHMUTENBHOTO MaTepHala YydallMecs 3HAKOMSTCS C METOAOM
n300pakeHNs IPOCTPAHCTBEHHBIX (PUIYyp, OCHOBAHHOM Ha LIEHTPAIbHOM NpOeKTHpoBaHUH. OHU
Y3HAIOT, YTO LIEHTPAJIbHOE IIPOEKTUPOBAHHUE HCIOJIb3YETCS HE TOJBKO B I'€OMETPUM, HO U B
KHUBOIUCH, (ororpaduu M T.J., YTO BOCHPUATHE YEJIOBEKOM OKPYKAIOUIMX IPEIMETOB
IIOCPEACTBOM 3PEHMSI OCYIIECTBIIIETCS MO 3aKOHAM LIEHTPAJIBHOIO MPOEKTUPOBAHUS. Yyaluecs
HOJIy4al0T HEOOXOJUMbIE IMPAKTUYECKUE HABBIKM 10 M300pa)KEHUIO IMPOCTPAHCTBEHHBIX (QUTYp
Ha IIOCKOCTH B LIEHTPAILHOM MTPOEKIIUH.

4. MHOrorpaHHUKH

MHororpanssle yriabl. Bblllykiible MHOIOTpaHHMKM M HX CBoMcTBa. lIpaBuibHbIE
MHOI'OI'PaHHHKH.

Cpenu mpOCTpaHCTBEHHBIX (GUTYp 0c000€ 3HAYCHHE UMEIOT BBITYKJIbIE (UTYPHI U, B
YaCTHOCTH, BBIIYKJIbIE MHOIOrpaHHMKH. Teopema Dilepa o uucie BepliuH, pedep U rpaHen
BBIITYKJIOTO MHOTOTPAaHHUKA WUTPACT BAXKHYIO POJb B PA3IMYHBIX OOJACTAX MAaTEMaTUKH U €€
npuioxeHusx. [lpyu u3yuyeHnn npaBUIIbHBIX, MOJIYNPAaBHIIBHBIX U 3BE314aThIX MHOTOI'PaHHUKOB
CIIEyeT MCIIONb30BaTh MOJENM 3TUX MHOTOTPAaHHUKOB, W3IOTOBJIIEHHE KOTOPBIX OIIMCAaHO B
yueOHHUKe, a Takxke rpauyeckue KOMIbIOTEPHbIE CPECTBA.

5.BekTopsl B IPOCTPAHCTBE

Bekropel B npoctpancTtBe. KomnHeapHbsle 1 KOMIUIaHapHbIe BeKTOpbI. [lapanenbHbiii
nepenoc. [lapamenbHOe NPOEKTUPOBAHKUE U €ro CBOKCTBA. [lapannenbHble MPOEKIUU TUIOCKUX
¢uryp. N3o0pakeHre MPOCTPAHCTBEHHBIX (GUIyp Ha IIOCKOCTU. CeyeHHs MHOTOTPaHHUKOB.
Ucropuueckue cBeneHus.

11 kmacc

1. KoopauHaTel TOYKM M KOOPAMHATHI BEKTOPOB IpOCTpaHCTBE. JIBHKeHUs
[IpsMoyronbHas cucTeMa KOOpIMHAT B IPOCTpaHCTBE. PaccrosiHMe MexXJy TOYKaMu B
npocTpancTBe. Bekropel B mpoctpanctBe. JlnuHa BekTopa. PaBeHcTBO BekTOpoB. CliojkeHue
BEKTOpPOB. YMHOXEHHE BekTopa Ha uucio. Koopaunatel Bekropa. CKajsipHOE NpoU3BeICHHE
BEKTOPOB.

W3yuenne KoOpauUHAT M BEKTOPOB B IPOCTPAHCTBE, C OAHOH CTOPOHBI, BO MHOI'OM
MOBTOPSIET M3Y4YEHHE COOTBETCTBYIOIIMX TEM IUJIAHUMETPUU, a C JAPYrod CTOPOHBI, JaeT
areOpandyecKuii MeTo | pellIeHHs CTePEOMETPUYECKHX 3a/1a4.

2.1lunuuap, KOHYC, 1ap

OcHoBHBIE 37eMEHThI cdepbl U mapa. BzaumHoe pacnonoxenue chepbl U IIOCKOCTH.
MHororpaHHiKH, BIUCaHHbIE B cepy. MHOrorpaHHuKH, OnMCcaHHbIe 0KoJ0 cdephl. Llunuuap u
KOHycC. PUryphl BpalieHUs.

B nannoii Teme 0000mIatOTCS CBEACHUS W3 TUIAHUMETPUU OO0 OKPYXKHOCTH M Kpyre, O
B3alMHOM pPacClOJIOKEHUHU NPSIMOM U OKPYKXHOCTH, O BIIMCAHHBIX M ONMCAHHBIX OKPYXHOCTSX.
3/ech ywamiuecss 3HAKOMATCS C OCHOBHBIMU (PUT'YpaMU BpallleHHUs, BBIACHAIOT WX CBOMCTBA,
yuyaTcsl UX H300pakaTh M pemarh 3agayd Ha Qurypsl BpamieHus. PopmupoBaHuio Oosee
[IyOOKHX MPEACTaBICHUI ydalIuxcs MOTYT CIY>KUTh 3a7jaud Ha KOMOMHALIMY MHOTOIPaHHUKOB
U Quryp BpaleHusl.

3. O6beM u IIIoIIAIb TOBEPXHOCTU

ITonsatue o6bema u ero cpoiictBa. OObeM HUIMHPA, TPSIMOYTOJIBHOTO MapajuieNenuneia
u npusMbl.. O6beM nupamuibl. O0beM KOHyca M ycedeHHOro koHyca. OObeM miapa W €ro
yacred. Ilnomane MOBEPXHOCTHM MHOTOIPAaHHUKA, IWJIMHIPA, KOHYCa, YCEUEHHOIO KOHYCA.
[1nomaae MOBEpXHOCTH 1Iapa M €ro 4acTe.

CymiecTBOBaHME M €IUHCTBEHHOCTh O0OBbEMa Tejla B IIKOJIBHOM Kypce MaTeMaTHUKU
MPUXOJUTCS TPUHUMATh 0€3 JJ0Ka3aTeNbCTBA, TaK Kak BONPOC 00 oObeMax NMPUHAANEKUT, IO
CYLIECTBY, K TPYIHBIM pas3ieilaM BbIclleM MaTemMaTHKu. [lo3ToMy HyKHBIE pe3yJbTaThl
yCTaHaBIIMBATh, PYKOBOJACTBYSCh OOJbIIE HAIVIAIHBIMH COOOpakKeHUSIMH. Y4eOHbIM marepual
IJIaBbl B OCHOBHOM JIOJDKEH YCBOWUTBCS B IIpoliecce pemieHust 3anad. V3yueHume o0beMOB
00001aeT ¥ cucTeMaTHU3UpyeT MaTepual IJIaHUMETPUU O IJIOWAAsX Iulockux ¢uryp. Ipu
BbIBOZIE (opMysn o00beMOB HcIoNb3yercs mnpuHuun KaBanbepu. OTO MO3BOJSET YHUCTO



TCOMCTPUICCKUMHU MCTOAAMU, 663 HCIIOJIB30BAHUS HHTCTIpalla WKW HOPCACIBbHOr0 Imepexonaa,
HalTH 00beMBl OCHOBHBIX ITPOCTPAHCTBEHHBIX (PUTYD, BKIIOUass 00BbEM I1apa U €ro 4acTei.

HpaKTI/I‘-IeCKaﬂ HaIpaBJICHHOCTb 9TOU TEMBI OIPCACIIACTCA 6OJIBH_II/IM KOJIMYECTBOM
pa3HOOOpa3HbIX 33]]au Ha BEIYMCIICHUE 00BEMOB U ILIONIAJICH TOBEPXHOCTEH.

3. TEMATHYECKOE IINTAHUPOBAHUE
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1 | Beenenue. AKCHOMBI CTEPEOMETPUH U UX CIICICTBUS 5 1
2 | [NapamienbHOCTH MPSMBIX U TNIOCKOCTEH 19 2151
3 | [lepneHIuKynsIpHOCTH MPSIMBIX U MIIOCKOCTEN 21 1(6|1
4 | MHororpaHHuKu 13 1131
5 | BexTopsl B mpocTpaHcTBE 6 1
6 | [loBTopenue kypca reomerpuu 10 xnacca 6 1
Bcero 3a roa: 68
11 knace
Pa3gen, Tema. Komn-Bo gacoB Kom-Bo
KOHTPOJIbHBIX
pabot
1 | MeTtoJ KOOpJMHAT B IPOCTPAHCTBE 12 1
2 | HumuHap, KOHYC | miap. 13 1
3 | O0BEMmBI Tel. 17 1
4 | TloBropenue 3a kypc 10-11 kmaccos 24 1
Bceero 66 4




