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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEr0
obmiero oOpa3oBaHMsl, TaK Kak 00€CIeYMBacT BO3MOXKHOCTh M3YUCHUS AUCLHUTLINH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MPEIMETOB T'yMaHHUTAPHOIO IHKJIA.
[lockonbKy  JIoTMYECKO€  MbIIUIeHHWe,  GopMHpyeMoe  MpU  U3YYCHHUH
O0Oy4YarOIIMMUCS TOHSATHUIHBIX OCHOB I'€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKIACHUU IIPU PELICHUH T€OMETPUUECKUX
3aJla4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS MIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOIr'O LIMKJIA, B YaCTHOCTH
(du3HYecKuX 3a/1a4.

[lenb ocBoeHus mporpaMMbl yueOHOro Kypea «I'eomeTpusi» Ha yriayOnEHHOM
YpPOBHE — pa3BUTHE WHIMBHUAYAIbHBIX CIOCOOHOCTEH OOydYarommxcs Mpu
M3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONICH mpeaMeTHoN obnactu «MareMaruka u
uHpopMatrka»  yepe3  OOECIEUeHHE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIOJI30BaHUsI OoJjiee TIyOOKHMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCcCUOHATBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEeMaTHKHU.

[IpnopuTeTHBIMM 3aJlayaMu Kypca T'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
paCIIMPSIONIMMH U yCUIIUBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHue MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTHU MUPOBOU KYJIbTYpbI U
(dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypaXx Kak o
BAKHEUIIINX MaTEMATUYECKUX MOJEIAX, IO3BOJISIONIMX OMNUCHIBATH U H3y4aThb
pa3HbIE SBJICHUS OKPYKAKOUIEr0 MUPA, 3HAHUE MOHATUWHOTO arlapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Th  OCHOBHBIMU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
dbopMynT M yMEHHE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHKE YMEHHS pacliO3HaBaTh HAa YepTEkKaxX, MOJAEIAX U B PeaIbHOM
MHpPE MHOTOTPaHHUKM M Teja BpAIlCHUSA, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEeMaTUYECKUX TEOpuid, (POpMUPOBAHHE TMOHMUMAHHUS POJIUM AKCHOMATUKH MpPH
MIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHHUS BIaJETh METOJAaMHU JO0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHns, YMEHUSI UX NPUMEHATb, INPOBOJMTH NOKA3aTEIbHBIE PACCYXKICHUSA B
XOJI€ PELIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U PO aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJbHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yUaroImMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIBLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEl U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BexkTtopel W  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcs He  TOJbKO IO
coJiep>KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenusd. Coaep:kanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
MPOrpaMMbl, paclpene’aéHHbIM IO TojaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIIBHBIM BOMPOCaM 00yUaromuecs
oOpaliaJiucb  HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCJIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHUEM MPUHIINUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTaBICHUN 00ydarouuxcsl, paclupss U yriayomuss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3garb ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeNbHBIX IMporpamMMm, OOeCleyuTh yriayOnéHHoe
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecreynBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 vaca (3 yaca B Henento), B 11 kiacce — 102
gaca (3 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. lloHsATHe 00 aKCHOMAaTHMYECKOM IOCTPOCHHHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
NapajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpenMBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIIEIbHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OCHOBHBbIE CBOMCTBa NapajUIEIbHOrO MpOoeKTUpoBaHMs. WM3o00paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenpbHOCTh INIOCKOCTEN: MapallieabHbIe
IIJIOCKOCTH, CBOMCTBa rapajuiesIbHbIX IIJIOCKOCTEHN. [Ipocreimme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISIPHOCTD MPSIMOM U INIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJIENbHbIE W NEPHEHIUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOM
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHOe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM:  TNPU3HAK  NEPHNEHAUMKYJSAPHOCTH  JIBYX
II0CKOCTEN. Teopema o TpEX MEPHEHAUKYISPaX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, IBYTPAaHHBIN
yIoJI, JIMHEWHBIM yToJl ABYTPAHHOIO yria. TpEXrpaHHBI U MHOIOTPAHHBIE YIJIBL.
CBolICTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpm3ma: n-yronpHas
pu3Ma, IpsiMasi 1 HaKJIOHHasl IPU3Mbl, OOKOBAsl U IMOJIHAs [IOBEPXHOCTh MTPU3MBI.
[Tapaytenienuniesr, NOpPsIMOYIOJIBHBIM — MAapajuleJIENUIIe] W €r0  CBOWCTBA.
Kparuaiimne mnyTM Ha TIOBEpXHOCTHM MHOrOrpaHHUKa. Teopema OJuiepa.
[IpoctpanctBenHnass Tteopema Iludaropa. Ilupamupa: n-yronpHas mnupamuja,
npaBwibHas W yceu€HHass mnupamuabl. CpoiictBa pébep M OOKOBBIX TpaHeil
IIpaBWJIBHOW mnupamubl. lIpaBuibHBIE MHOTOIpAaHHUKM: IIpaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadap, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JOACKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIBL.
[Inomans OOKOBOMI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOU MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienuneaa, CUMMETPHS IPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHA: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb,
cepuueckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tena BpamieHus:
HWIMHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3z Heé. OObEM mnpsMoi u
HAKJIOHHOM MpU3MBI, IWINHAPA, MUpaMHUIbl U KoHyca. OOBEM mIapa U HIapOBOTO
CErMEHTA.

KoMOuHanmm Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. [lepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHUKA,



OMMHMCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOmaab chepbl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJECH MOBEPXHOCTEH
nogoOHeIX Quryp. IlpeoOpazoBanue momoOus, romMorTeTus. PemeHuwe 3amad Ha
MJIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOIOTPAaHHUKOB U TEJI BPaIllCHUS: CEUSHUS LIHJIMHIPA
(mapaJyienbHO M TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (MapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI MOCTPOCHUS
CEUYCHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl U KOOPAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BEeKTOopaMu. BekTopHoe
yMHOXK€HHE BeKTOpoB. (CBoHcTBa BEKTOpHOro yMHOXeHusa. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIMICHUH TEeOMETPUUICCKUX
3ajay.

JBUKEeHHSI B IPOCTPAHCTBE

JBmwxenus mpocrpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mme cBoiicTBa JBWKEHWM. Buasl JBIKEHUH: NapaUleIbHbIA TEPEHOC,
IEHTPAJIIbHAsI CHMMETPHs, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskmaHckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOIIecTBa,  NpEACTaBIE€HHUE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMHA 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh POCCHUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JIOCTUKEHUSIM POCCUUCKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOrO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAyKu U JACSATEIbHOCTHIO YUYEHOIro, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pPOBOTO W 0€30MMacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (37I0pOBOE MHUTAaHHME, COATAHCHUPOBAHHBIA PEXHUM 3aHATUNA U
OT/IbIXa, PeryssipHas (pu3NUecKas aKTUBHOCTH), (PU3UYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEIHHOCTHIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTH TPYIOJIO0US, HHTEpPEC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymelr mnpodeccnrt W peanu3oBBIBATH COOCTBEHHBIC >KHU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MAaTreMaTHUYecCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA NPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble jioruveckue aeiicTBus:

BBISIBJSITh M XApPAaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHMH MEXIy MOHATUAMH, (HOPMYIHPOBAThH
OTIpE/ICJICHHS] TIOHATUN, YCTaHABIMBATh CYUIECTBEHHBIN NMPU3HAK KiIaccU(UKaIIH,
OCHOBAHMSI /17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOJMMOI0 aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, EMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJMIOJEHUAX U YTBEPKACHUSX, MpeAsiaraTb KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieNaTh BBIBOJABI C MWCIOJIB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIUEHHUs, BbIOMpaTh HaumOoJee MOAXONAIMHA C  Y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBareabCKHe AeicTBUS:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpPOILlECCa, a TaKXKe BbIIBUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pazlMyHBIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCcAIbHbIE YueOHbIEe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JlaBaTh ITOSICHCHHS 110 XOJay pEIIeHHs 3aJayH,
KOMMEHTHPOBATh TOJIyYCHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXTacMOU TEMBI,
mpoOJIeMBbI, pemaeMoi 3adadd, BBICKA3BIBATH WJCH, HAIlCJICHHBIE HA ITOWCK
pEIICHHSI, COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSIMHU JAPYTHX YyYaCTHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOICTBO IO3UIMH, B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHUS 3a]a4M, YKCIIEPUMEHTA, UCCIICTOBAHMSI,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4€TOM 3a1a4
MIPE3CHTAIMN U OCOOECHHOCTCH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusamnus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTaTra pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl TpW pemieHuH Yy4eOHbIX 3a/Jad, TMPUHUMATH 1e7b COBMECTHOM
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oOyJaromuiicst HAy4uTCs:

e CBOOOJHO OINEpPUPOBATH OCHOBHBIMU TOHSATUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUII;

e IPUMEHSITh aKCHOMbI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU PELICHUU
r€OMETPUYECKUX 3aJ1ay;

e KJIaccU(pUIUPOBATH B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEU B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATHUAMH, CBSI3aHHBIMH C yrjamMud B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSIMOA U
IJI0CKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOT'OIPAHHUKOB (IIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaiesaenunesa, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJis
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEUCHHEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

*  BBINOJHSATH napajjienbHOe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBIIOJIHSITH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPAaHHUKOB  (IIpU3Ma,
nupamMuia), T€OMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (hOopMyI;

e CBOOOJHO ONEPUPOBATH MOHITHSIMU: CHUMMETPHUSL B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OIEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B MPOCTPAHCTBE;

 BBINOJHATH AEHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JI0KA3aTEJbCTBO MATEMAaTUYECKHUX OTHOLICHHH U
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
MpU PEIICHUH MAaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e INPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOpPa30BBIBATH W HWHTEPHPETUPOBATH HHGOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTABICHHYIO Ha
YepTekax U pUCYHKaXx;

e TIPUMEHATh MOJYYEHHbIE 3HAHWS Ha TMPAKTHKE: CpPaBHUBAaTh U
aHANIM3UPOBATh PEANbHBIE CUTYAllUH, MPUMEHATh M3yUYEHHbIE MOHSITHUS B
npolecce IOUCKA  PEHIeHUs MaTeMaTH4ecKu  C(OPMYIUPOBAHHOU
npo0JieMbl, MOJEINPOBaTh pealibHble CUTYallud Ha $3bIKE T'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, peliarh NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEINYHH;

e MMEThb MPEACTaBICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu GyHIAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IMJIWHIPHUYECKOM,
KOHUYECKOH U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYeHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacmo3HaBaTh Telia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1Iap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PaCIiONOkKEHUE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpalieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcCaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIICHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYUCICHHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A PU PELICHNH;
CBOOOJTHO ONEPHUPOBATH TMOHSTHUIMHU, CBSI3aHHBIMH C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paXKeHUsI MHOTOTPAHHUKOB M TEJI BpaIllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHUS LUIMHIPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOISALIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmliuX HECKOJBKO INAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYMUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
ammaparta anreOpbl, pemiaTth MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX OSTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Kouecrso 1acon DJIeKTpOHHbIe (LM (pPOBbIE)
n/n NporpaMmbl Bcero Konrpoaprsre o0pa3oBaTe/IbHbIE PeCypchl
padoThbI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacnonoxeHue npsiMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 2 1
IIPOCTPAHCTBE
4 HepneHzlmfyns{pHocn) MPSIMBIX | ’5 )
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ paccTosHUSA 16 1
MHororpaHHuKu 7 1
BexkTtops! B mpocTpaHcTBe 12 1
2 HOBTOPGHI/IG, 0000IIIcHHE ¥ CHCTEMAaTU3aIIHs 5 i
3HAHUH
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 9




11 KIIACC

KoJsmn4yecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HUGpOBbLIEL)
Ne i/ KoHnTtpoibHbie
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI
1 AHanuTHUYeCKask FeOMETPHUs 15 1
) [ToBTOpEHME, 0000IICHUE U 15 1
CUCTeMaTHU3alusI 3SHAaHUHA
O0BEM MHOTOTpaHHHKA 17
4 Tena Bpaienus 24 2
5 [Tnomany moBEepXHOCTH M 0OBEMBI 9 1
KPYTJBIX TET
6 JIBU>KeHUA 5 1
. [ToBTOpEeHME, 0000IICHUE U 17 )
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 9




INOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

OcHoBHbI€ TpaBUiIa H300paKeHUs Ha
PUCYHKC IIIIOCKOCTH, MapaJUICIIBHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpPe3Ka

[lonsTHA cTepeoMeTpUn: TOUKA, IIpsIMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBUia U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, IMapaUICIIBHBIX IPAMBIX
(OTpe3KoB), cepeIMHBI OTpPE3Ka

[TonsTHS: MEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mnpsimas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: NEepeceKaroluecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 iaoCcKoCTh;
MOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHUE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOMNUX 00OHEKTOB

MHororpaHHUKH, U300paKeHUE MPOCTEUITIX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U ITIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHui mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHue nepecedeHus noryueHHbIX
IJI0CKOCTEN. PackpammBaHue OCTPOEHHBIX
CEYCHUH pa3HBIMU LIBETaMU

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux péopa.
N300pakeHne nepecedeHus noryueHHbIX
I10cKkocTell. PackpammBaHue MOCTPOSHHBIX
CeUeHHH pa3HbBIMH LIBETAMH

12

N3o00paxenune ceyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHne nepecedeHust noryueHHbIX
I10cKocTel. PackpammBaHue OCTPOEHHBIX
CeueHH pa3HbIMH LIBETAMH

13

N3o00paxenune ceyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT Uuepe3 ux peéopa.
N3o00paxeHue nepeceuyeHus NOIy4YeHHBIX
iockocTell. PackpamBanue mocTpoOeHHBIX
CEUCHUH pa3HBIMU I[BETAMU

14

Merton cnenoB st TOCTPOCHUS CEUCHUI




15

Merton cnenoB 1uisi HOCTPOCHUST CEYEHUIM.
CBoiicTBa nepeceyeHni MPSIMbIX U
IIOCKOCTEH

16

Mertop ci1e10B Uit IOCTPOCHUS CEUCHUI.
CaoiicTBa niepecedeHnil MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamuze, Kyoe mno
TpéM Toukam Ha péOpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue cevuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
MMOCTPOCHUS

19

IToctpoeHue ceuenuii B mupamue, Kyoe mno
TpéM TouKam Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IIOCTPOEHHUS

20

ITocTpoeHue ceuenuii B mupamue, Kyoe 1o
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOIMOPLUHOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUAIX Ha BHIHOCHEIX
yepTexax. MicTopus pa3BUTHS TUTAHUMETPUH




U CTEPEOMETPHH

23

Kontposnbnas pabora "AKcrOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpelBaroniecs npsiMple.
[Ipu3HaKy CKpenMBaIOIUXCS IPSAMBIX.
[TapaienbHbIe IPSIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUU U
€IVMHCTBEHHOCTH IPSIMOMU NapajuIeIbHON
JAHHOM MPAMOU, IIPOXOASILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIEH HA JaHHOU
npsaMou. JleMMa o nepecedeHun
MapaJUIEIIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannenbHOCTb TpeX NpsiMBIX. Teopema o
TpEX MapajuieabHbIX IpAMbIX. Teopema o
CKPEIMBAIOIINXCSI IPSAMBIX

27

[TapannensHoe poekTHpoBaHue. OCHOBHBIE
CBOMCTBA MapajuieIbHOTO MPOSKTUPOBAHHSI.
N3o06paxenune pasHbIX GUryp B
napasieIbHOW MPOSKIUH

28

LlenTpanbHas npoeKkiusi. Yo ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ MEKIY
PSIMBIMU

29

KonTponbhas pabota "B3aumnoe
PacCIIOJIOKEHUE IPSIMBIX B IPOCTPAHCTBE"

30

[TonsATHA: MapauIeTIBHOCTD IPSIMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
apAJUIEIbHOCTH IPSIMOU U TNIOCKOCTH.




CaoiicTBa napajuieIbHOCTH NPSIMOU U
MIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHus1, MPOXOIAILETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJIEIbHOTO IPYTron nmpsmoil. Pacuér
OTHOILIEHU I

33

[MTapannenbHas NpoeKuys, IPUMEHEHUE JIs
MIOCTPOCHHS CeUeHUH KyOa u
napauienenunena. Ceoicraa
napaiesienune1a 1 Mpu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napajiyiCJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema o mapajiienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASLIEH
yepe3 TOUKY, He IPUHAAJISKAIILYI0 JaHHON
IUIOCKOCTH U CIIEICTBUA U3 HEE

36

CaoiicTBa napaJuieIbHbBIX MIIOCKOCTEH: O
MapajuIeIbHOCTU MPSIMBIX MIEPECEUCHUs TPU
MepeceyeHny IByX MapaielbHbIX
TJIOCKOCTEH TpeThel

37

Kontponbnas padota "[lapamiensHOCTh
MPSAMBIX U IIOCKOCTE"

38

[ToBTropenue: Teopema [Iudaropa Ha
IUIOCKOCTH




[ToBTOpEHME: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuiesenumnea

A1 Brruncnenue yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIee
[lepnieHIMKyYISIPHOCTD NIPSAMOU U IUIOCKOCTH.

42 [Ipu3Hak NepneHIuKyISIpHOCTH IPSIMON U
IJIOCKOCTH
IlepnieH IMKyYISIPHOCTD MPSIMOU U TUIOCKOCTH.

43 [Ipu3Hak nepneHIuKyIApHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CyleCTBOBAaHUY U

A4 €IMHCTBEHHOCTHU MPAMOM, NPOXOASIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [InockocTH U epHneHAUKYISIPHbIE UM
MpsiIMble B MHOTOTpaHHHUKAX

46 [1nockocTH ¥ IepHeHANKYIISIPHBIE UM
IpsIMbl€ B MHOTOTpaHHHUKAX

47 Ilepnennukymnsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIISIpA U3 TOUKU Ha MPSAMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoeHue
NEPIEHIUKYJISIPA U3 TOYKU Ha MPSAMYIO

49 Teopema o Tpéx nepneHauKyIApax (Mpsmas
u oOpaTHas)

50 KonTponbhas padota "[lepneHukynsipHOCTb

MPSAMBIX U MJIOCKOCTEN"




51

VYroa Mexay CKpeluBaOIIUMUCS TPSIMbIMU

[Tonck neprneHIuKyIapHBIX IPSIMBIX C

32 MTOMOMUIBIO NEPIIEHINKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceueHuii Kyda, mpU3MBL,

54 IIPaBWJIBHOM NMUPaMUBI C IIOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH
[TocTpoenue ceuenuii kyba, MPU3MBI,

55 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAIILHOW MPOEKIINH
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO

56 mIockocTH. [lnockocTn cummeTpuii B
MHOT'OTpaHHHMKaX

57 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUH

53 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKHU A0 INIOCKOCTH
CriocoObl OIyCTUTh NEPHIEHANKYJISAPBI:

60 CUMMETpPHUS, CIABUI TOYKHU IO NapalIeIbHON
MPSIMOU

61 CaBur no HenapauieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHUIN
KonTponbhas padota "B3aumnoe

62 pacrojoKeHue NPSAMBIX U MIIOCKOCTEN B

npocrpancTae 2"




63

[ToBTOpEHME: yroa MeXIay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIILHOM
TpPEYroJbHUKE, TEOPEMa KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAIOIIUMUCS IIPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/IquKI/IC MCTOJbI BBIYUCIICHUSA YIJIa
MCXKAY NPAMBIMHU B MHOT'OI'PAaHHUKAX

66

JIByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTIO yria

67

[lepnennukynsipHeie maockoctu. CBoiicTBa
B3aMMHO MEPIIEHINKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHIuKyJISIPHOCTH TIOCKOCTEN;
TeopeMa O MPsIMO MepeceyeHHs! IByX
IUIOCKOCTEH MepHeHAUKYIISIPHBIX TPEThel
MIOCKOCTH

69

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenumne1a

70

Teopema o nuaroHanu npsIMOyroJbHOIO
napajuiesIenuIea v CIeCTBUE U3 Heé

71

CrepeomeTprueckue U NpUKIaIHbIE 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

72

HOBTOpCHI/Iel CKpCIIUBAIOIHECS IIPSAMBIC,
napaJiyiCJIbHBIC MJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapaajICJIbHbIX IUIOCKOCTEH Ha




CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

Paccrosaue oT ToUKH J0 IINIOCKOCTH,

74 paccTosiHue OT MPSIMOM A0 IIIOCKOCTH
Brruucnenue paccTossHUN MEXIY

75 CKPEIIMBAIOIIMMUCS NPSIMBIMU € TIOMOLIBIO
NEePIEHAUKYIISIPHON IIJIOCKOCTH
TpéxrpaHHblil yroyi, HepaBeHCTBa s

76 TpexrpaHHbIX yriioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

77 DneMeHTHl CPepruuecKoi reoMeTpHUH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTponbhast pabota "Yrisl u paccTossHUS"

79 CucremaTtuzanus 3HaHuil "MHOrorpaHHUK U
€ro AJIEeMEHTHI"

20 [Tupamupa. Buasl nupamua. [IpaBunsHas
nupamua

21 ITpusma. IIpsiMast u HaKJIOHHAs PU3MBI.
IIpaBunbHas npusma

20 [IpsiMoit mapannenenune1, NpsiMOyTroJIbHbIN
napasuieNnenumnes, Kyo

23 Brinykibsie MHOTOrpaHHUKHU. Teopema
Ditnepa
Beinykiieie MHOrOrpannuku. Teopema

84 Oiinepa. [lpaBunbpHble U NOTYNIPaBUIIbHbBIE

MHOT'OrpaHHUKH




85 Kontponbnas pabora "MHuororpanHuku" 1 1

26 [TonsiTvie BEKTOpa Ha IUIOCKOCTH U B 1 0
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0

88 Pa3nocts BekTOpOB 1 0

89 [IpaBuio mapannenenunena 1 0

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 0

91 Pasnoxenue BekTopa 1o 6a31/1c3v/ TpEX 1 0
BEKTOPOB, HE JIEXKAIIHUX B OJHON IIIOCKOCTH

92 CkansipHO€ IpOU3BE/IEHUE 1 0

93 Brruncnenue yria Mex 1y BEeKToOpaMu B 1 0
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMU 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMHU 1

97 Kontpoinbnas padota "Bekropa Ha | |
IJIOCKOCTH U B IPOCTpaHCTBE"

98 O000111eHIE U CHCTEMATH3ALU 3HAHUI 1 0

99 O06o0muIeHne 1 cucTeMaTU3aIys 3HaHUH 1 0

100 HToroBas KOHTpOJbHAsA paboTa 1 0

101 HroroBas koHTpobHas paboTa 1 1

102 O000111eHIE U CHCTEMATH3ALIUS 3HAHUI 1 0

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 9




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KounTtpoJbHbie
Bcero U3y4YeHHUs o0pa3oBaTte/ibHbIE
padoThI
pecypcsl
| [ToBTOpenue TeMbl "KoopauHaTel BeKTOpa | 0
Ha TJIOCKOCTH U B POCTPAaHCTBE"
) IToBTOpenue temsl "CkaisipHOE 1 0
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrunciienue yria | 0
MEXKy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOH, | 0
MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHeHHE IOCKOCTH, HOPMAJb, | 0
ypaBHEHHE IIJIOCKOCTH B OTpPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, | 0
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BexropHoe mpousBeneHue 1 0
2 JInneliHbIC HEPABEHCTBA, JIMHEWHOE 1 0
[IpOorpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JIMHEHHOE 1 0
MIpOrpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOABI pacuéra yria 1 0
MEXIy MPSIMBIMA B MHOTOTpPaHHUKAX
1 AHaJIUTHYECKHE METOABI pacuéra yria 1 0
MEXKy IIOCKOCTSIMUA B MHOTOTPaHHUKAX




®dopmysia pacCTOSHUS OT TOUKH 10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxneHue paccTosiHUI OT TOUKH /10
IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHUi OT TOUYKH /10
IJIOCKOCTH B NPAaBUJIbHON IUPAMUIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTrpus”

16 CedeHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE
MHOTOI'PaHHUKHI

17 CedeHusi MHOTOTPAHHUKOB: METOJ] CJIEA0B
CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbBIE

18 IJIOCKOCTH, NIEPECEUEHUS IPSIMbIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsMbIE U TNIOCKOCTH:
NapajuleIbHbIE CEYEHUS

20 [TapanienbHble IPSMBIE U TUNIOCKOCTH:
pacy€T OTHOLICHUHN

)1 [TapannenbHble IpsSMbIE U INIOCKOCTH: YTJIbI
MEX]y CKPELUBAIOIIUMUCS MPSIMBIMU
[lepnieHiuKyIsIpHBIE MIPSIMbIE U TNIOCKOCTHU:

” CTaHJIapPTHbIE Maphl MEPHEHIUKYISPHBIX
IUIOCKOCTEH U NPSAMBIX, CHMMETPHUU
MHOTI'OI'PaHHHUKOB

” [lepnieHIuKyIsIpHBIE MIPSIMBIE U TNIOCKOCTH:
TeopeMa O TpeX NEepPIEeHINKYIIIpax

24 [TepnieHquKyIsIpHBIC IPSAMBIE U INIOCKOCTH:




BBIYUCJICHUA JJIMH B MHOI'OI'PAHHHUKAX

25

HOBTOpCHI/Iel Iiomaan MHOFOyFOJH)HI/IKOB,
(hopMyJIBI IS TUTOIIACH, COOOpaKEHUS
mo100us

26

HOBTOpeHI/ICI Iiomagan MHOFOYI‘OHBHI/IKOB,
(hopMyIIBI IS TUIOIIACH, COOOpaKEHUS
oa00ust

27

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
(hopMyIIBI 171 TIOIIACH, COOOpaXKEeHUS
mogo0ust

28

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00uS

29

[Inomaau ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00HS

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPAHHUKH, CEYEHUSI MHOTOIPAHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeoMeTpHuyecKkue 3aJauu, CBSI3aHHbIE C
00BbEMOM MPSIMOYTOJILHOTO
napajJiesienumnesa

34

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMA MMpsAMOYT'OJIBHOTO
mapajjiCJaCImIcaa




35 O06BEM TIPSIMOI TPU3MBI

36 CrepeomeTpHuuecKue 3aJa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB TIPSIMOM MPU3MBI

37 [TpuknanHeie 3a1a4u, CBI3aHHBIE C 00BEMOM
MPSAMOW MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 ornpenenénHoro uHrerpana. OosEm
HAaKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. O0neEM
MIUPAMHU/IBI

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MTUPaMU/T C OOIITUM YTIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YIIIOM

4 CrepeomeTpHuuecKkue 3aJauu, CBsI3aHHbIE C
00bEMaMu HAKIIOHHOM MTPU3MBI

13 CrepeomeTpuuecKue 3a1auu, CBsI3aHHbIE C
00BEMaMH MUPaMUIBI
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenue o0bEMOB. Borunicienue
pPacCTOSTHUS 70 TIIOCKOCTH

47 Konrponsnas padora "O0béM




MHOTOTpaHHUKA"

I_II/IJIPIHI[pI/IquKaSI IMOBECPXHOCTD,

48 o0Opa3zyromue HUINHIPHIECKOM
MTOBEPXHOCTU

49 Hunmuaap. [pssMoi KpyroBon HUIMHIP.
[Inomane MOBEPXHOCTU HUIUHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromme
KOHM4ecKol nosepxHoctu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuieJIbHOMN MIOCKOCTH OCHOBaHUS

5) VYceuénnblil konyc. M300pakeHne KOHyCcOB
1 YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomaab 60KOBOI TOBEPXHOCTH H MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUYEHUI IIWIIMHJPA, KOHYCa
CrepeomeTrpuueckue 3a1aui Ha

56 JI0KA3aTeJIbCTBO U BHIYHMCIICHHE,
MIOCTPOEHUEM CEUEHUN HUINHAPA, KOHyCa

57 [IpukiiagHeie 3a1a4n, CBSI3aHHBIE C
LUAJTUHAPOM

53 KonTponbhas pabota "Tena BpalieHus:
IUAJTUHIP U KOHYyC"

59 Cdepa u map




60

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps! mockocTsio. Bun u
n300pakeHHE mapa

61

[epecedenue chepsl 1 mapa ¢ TNIOCKOCTHIO.
Kacanwue mapa u cdeps mmockocTsio. Bun u
n300paxeHue mapa

62

VYpasaenune chepsl. [Lnomans chepor u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTrpHuyeckue 3aJauu Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHHUE, CBSI3aHHbIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEYEHUN IUNIOCKOCTBIO

65

CrepeoMeTpHuueckre 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHUE, CBSI3aHHBIE
co c(hepoii u mapom, TOCTPOSHUEM UX
CEUEHUH TIOCKOCTHIO

66

[Ipuknagueie 3aaaun, CBSI3aHHBIE CO chepoit
U IapoM

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTPI, CTaHI[apTHI)IG
mo100us

68

Paznmuunnie KOM6I/IH3.I_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

69

3anaun o teme ""Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaun no Teme "Tena U TOBEPXHOCTH
BpaieHus"




71

Kontposnbnas padota "Tena u moBepxHOCTH
BpaieHus"

72

O6bem mumHaapa. Teopema 00 00bEME
IpsAMOro qujiInHApa

73

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHterpaita. O0bEM KoHyca

74

[Tnomaau 60KOBOI U MONHOM MOBEPXHOCTU
KOHYyCa

75

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHMCIECHHEM 00HEMOB OUJIIMHApPA, KOHYCa

76

[Ipuknagueie 3agaun o Teme "OOBEMBI U
IJI0IIaAN TOBEpXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00BEme mapa. [Tnomane chepsl.
CrepeoMeTpHyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TIapa, IMapoBOTO
CerMEHTa U IMapOBOT0 CEKTOPa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 1I1apa u
iomaasio cepbl. COOTHOMIEHUS MEXKITY
TUTOIIASIMH TTOBEPXHOCTEH B 00BEMaMu
MOAOOHBIX TEJ

79

[TooGHBIE TENa B TPOCTPAHCTBE.
N3menenue 00bE€Ma npu noao0ouu.
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TEJ U TUIOIAACH
ITOBEPXHOCTEN

80

KonTponbnas pabota "[Tnomanu




MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JiBuxenus npocrpancTsa. OToOpakeHus.
JIBv>keHHS U paBeHCTBO Guryp. O0mme
CBOICTBA JBHKCHUI

82

Bupl nBukeHunii: napajuiebHbIA IEPEHOC,
LICHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

83

[IpeobpaszoBanus nogobus. Ipsmas u chepa
Olinepa

84

FCOMeTpI/I‘leCKI/IC 3aJ1a4d Ha MPUMCHCHUC
JABUKCHUA

85

Kontposbnas padota "J[BukeHus
npocTtpaHcTaa'

86

O6o0maromiee moTopenue 11 moHsTHit 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamienbHoCcTh
MPSIMBIX U TIJIOCKOCTEH B TpocTpaHcTBe"

87

Ob6o06maromee nmoBropenue 11 nmoHATHH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cUcTeMaTu3auus 3HaHui: "BeKkTopsl B
npocrtpaHncrae”

88

Oo6o6maromiee noropenue 11 noHsATHit U
MeToJ10B Kypca reometpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHuil: "BeKkTopsl B
npoctpaHcTae”

&9

O6o06maromiee noropenue 11 noHATU U
MeToA0B Kypca reometpun 10—11 kmaccos,
cucreMmarusanus 3HaHui: "OobeM




MHOTOTpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nouaruit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOT'OrpaHHUKa"

91

Ob6o6maromee nmosropenue 11 noHsATHH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanui: "Ilnomann
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX TE"

92

Oo6o6maromiee noropenue 11 noHATU U
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucremMarusanus 3Hanui: "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsbHAs paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HAHUU

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
HMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKH U €€ pojib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ pOoJIb B PA3BUTHH COBPEMEHHBIX




HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ pojib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX 1
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUUYECKOro aHallu3a, FTeOMETPHSL.
['eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. noxa penakiueit

Canosauuero B.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IJISI YUUTEJIA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHalln3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccel/byty3oB B.®., [Ipaconos B.B. nox penaxuueit
Canosauuero B.A., AkunonepHoe oomectBo "U3natensctBo "IIpocsenienue”
* ['eomeTpus. unaktuueckue marepuaisl 10 kiacc. ABtop: byty3os B.®.,
[Ipaconos B.B., Akimonepnoe o6miectBo "U3narensctBo "l[IpocBemenue”

* 'eomeTpus. Metoauueckue pekomenaanuu Kk YMK "I'eomerpus 10-11

kiaccol". ABTop: byty3oB B.®., [Ipaconos B.B., AkiimonepHoe o011ecTBo

"N3narenscTBO "[IpocBenienne”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

* http://window.edu.ru/ DnexrpoHHas OuOIMOTEKA YUEOHMKOB U METOAUYECKHUX
MaTepHaoB

* http://www.math.ru MaTepuasnsl mo MaremaTuke B EquHO#M KOUIeKIIUM



http://www.math.ru/
http://window.edu.ru/

1 (POBBIX 00pA30BATEIHHBIX PECYPCOB

* http://www.bymath.ne t ['azera «MaTtemaruka» U3narenbckoro noma «Ilepsoe

CEHTSOps»

* http://www.uztest.ru 3anayu no reoMeTpuu: HHPOPMATMOHHO-TTOUCKOBAS

CHUCTCMa

* http://www.problems.ru KommnbiorepHasi MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. byaymee. CaiiT yanurens

matematuku A.B. [lleBkuHa

* http://www.etudes.ru MaremaTuueckoe 00pa3zoBaHKe: MPOILIOE U HACTOSIIIEE.

NuTepHeTOMOIMOTEKA IO METOAMKE MTPENOIaBAHMS MaTEMaTUKU

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MmaTemartuka B oHOM

MCCTC

* http://www.allmath.ru Ilpukiagnas MareMaTuka: CIpaBOYHUK

MaTeMaTHYeCKUX GopMyJl, MPUMEPHI U 33a4U C PEHICHUAMU

* http://math.rusolymp.ru 3agadyHuK UIA TOATOTOBKU K OJIUMITAAIAM I10

MaTEMATHUKE

» http://tasks.ceemat.ru 3aHumatenpHas MatremMaTuka — OJUMIUAABI, UTPHI,

KOHKYPCBI 110 MaTCMAaTHUKC IS IHKOJIbHUKOB

* http://www.math-on-line.com MaremaTnyecknue oOIUMITHAAbI I IIKOJIbHUKOB

* http://www.olimpiada.ru MarematuyecKkue OJIUMITHAIBI U OJIUMITHAIHBIE

3aJa4uu


http://www.olimpiada.ru/
http://www.math-on-line.com/
http://tasks.ceemat.ru/
http://math.rusolymp.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.etudes.ru/
http://school.msu.ru/
http://www.problems.ru/
http://www.uztest.ru/
http://www.bymath.ne/




