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1. MOACHUTEJIbHASA 3AIIMCKA

Pabouast mporpamma yueOHoro kypca «I'eomerpus (yriayOJaeHHBIH YPOBEHB )» IS
obyuaromuxcst 10 - 11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHIAPTA CPEHET0 OOIIEro 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TMPEABIBIAEMBIX K
MaTEeMaTUYECKOMY O0O0pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 00ecTieunBaeT OBIaJACHUE KIIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIFOIIIUMU OCHOBY ISl CaMOPAa3BUTHS M HEMPEPBIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIIHUXCS

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «I'EOMETPUA
(YIJIYBJIEHHBIA YPOBEHbB)»

I'eomeTtpus siBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH W IPEAMETOB TI'YMAHMTAPHOIO IMKJIA.
[TockonbKy JOrHYecKoe MbILUIEHHE, (HOPMUPYEMOE MPU U3yYEHUH 00YyUYarOIUMUCS
HNOHSATUHUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEeIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKIACHUN IPU PELIEHUH T€OMETPUUYECKUX 33]1a4, YMEHUE
BBIIBUI'aTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pELIEHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTHE WHANBUAYATBHBIX CITIOCOOHOCTEH 00YUaIOINXCs IPU U3YICHUN
T€OMETPUH, KaK COCTAaBJSIONMIEH TMpeaMeTHOW obnactu «Maremartnka U
uHpOopMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U MCIIOJIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIeIM(PUUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX I YCHEHIHOTO Npo(eCcCHOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3ajjauaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
pacIIMPSIIOUIMMU U yCUJIMBAIOIIMMU Kypc 0a30BOro ypOBHS, SIBJISIFOTCS:

pacHIMpeHne MpPeCTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIUM MUPOM;

dopMupoBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIIOIIMX OMNMCBHIBATH M H3Yy4yaTh
pa3HbIE SABJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopmMupoBaHre  yMEHHS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;



dbopMHpoBaHrE YMEHHS pACIlO3HABATh HA YEPTEkKax, MOJACIIX U B peaTbHOM
MHpPE MHOTOTPaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJIEIIN;

(opMHpOBaHNE NMOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TeOopuid, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCUOMATHKU TPHU
MIPOBEJAEHUN PACCYKIACHUN;

dbopMHUpoBaHHWE yMEHUS BIAJAETh METOJAMHU JOKAa3aTeIbCTB U aJITOPUTMOB
pelIeHus, YMEHUS UX NPUMEHSTh, IPOBOJIUTH JJOKA3aTEJbHbBIE PACCYKACHUS B XO/1€
pElIeHUs] CTEPEOMETPUUECKUX 3aJad W 3aJad C MNPAKTUYECKUM COJEp KaHHEM,
(GopMupoBaHHE MpPEICTaBICHUsT O HEOOXOJUMOCTH  JOKAa3aTEeNbCTB  IPHU
000CHOBAaHMU MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B MPOBEJICHUN
JNEAYKTUBHBIX PacCy KJIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yYaromuMxcsi, NO3HABATEIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpECca K U3yUEHUIO T€OMETPUU;

dbopmupoBaHre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl pPaclo3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX MOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX CUTyalUsX U MPU U3YYECHUU APYTHX
y4eOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEpPHOCTEM,
MOJENUPOBAHUSI PEANBbHBIX CUTYyalHUi, HCCIEIOBAHMS MOCTPOEHHBIX MOJEIEH,
UHTEPIPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena BpameHuss», «BekToppl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JBMKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO tpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 kmaccax, OTHOCHUTCSI KO BCEM COZAEpkKaTeIbHBIM JIMHUAM Y4e€OHOTO Kypca, a
(¢opMupoBaHHE JIOTUYECKMX YMEHHUH  pacrpeaenseTrcss He TOJbKO IO
coJiepKaTesIbHBIM JIMHUSM, HO U 1O TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoi paboueit
IpOrpaMMBbl, pacTpeAeNEéHHbIM MO ToJaM OO0y4YeHHs, CTPYKTYPHPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHATIBHBIM BOIIPOCAM 00yYaronuecs
oOpamaJiucb ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHU30BAaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU U HABbIKAMHU MOCJIEI0BATENbHO U NTOCTYIATEIbHO, C
cOOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX NPEICTABICHUNA O0Yy4YarOIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo K M3yUYEHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:



co3gath  ycinoBus ans  auddepeHnmanvii  OOy4eHHs, OCTPOCHHS
WHIMBUIYAIBHBIX 00pa30BaTENBbHBIX MPOTpaMM, O0OECIeYnTh yriIyOnEHHOe
U3YUYCHUE TEOMETPHUH KaK COCTaBJIIONICH yueOHOTo Ipeamera «MaTeMaTukay;

MOJTOTOBUTh OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTHKH C
y4€ToM BBIOOpa Oyaymiel mpodeccuu, obecrnedmBas IPEEMCTBEHHOCTb MEXKTY
0o0muM 1 podeccroHaIbHBIM 00pa30BaHUEM.

MECTO YUYEBHOT' O KYPCA «TEOMETPUSI (YT JTYBJIEHHBIN
YPOBEHb) B YYUEBHOM IIVTIAHE

Ha w3ydyenune ydeOHOro kypca «l'ecomerpusi» Ha yriiyOnEéHHOM ypOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HeJIeJI0).



2. COAEPKAHUE YYEBHOI'O KYPCA «I'EOMTEPUSA
(YIJIAYBJEHHBIA YPOBEHbB)»

10 KIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC  TOHSTUA  CTepeoMETpuU. Touka, mOpsiMas, IIOCKOCTbD,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATMYECKOM IOCTPOEHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUH U CIIEACTBHS U3 HUX.

B3aumMHOe pacrnonokeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKaroLInecs,
napajuielibHble W CKpeluBaromuecss npsmble. [IpU3Haku CKpelMBarOLIIMXCS
npsAMbIX. [lapamienbHOCTh TPSAMBIX U IIOCKOCTEN B MMPOCTPAHCTBE: NapalieIbHbIE
MPsIMbIE B MPOCTPAHCTBE, MaPaLICIIbHOCTh TPEX MPSIMBIX, NTAPATUIETbHOCTh IPSIMON
u 1iockoctu. [lapamiensHoe W IEHTpaJbHOE MPOCKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBONCTBa MNapajICIIBHOTO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajyuiesibHOW MPOEKUUU. YTJbl C COHANMPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXIy MPSMBIMU B IIPOCTPAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: MapajulebHbIE
IIJIOCKOCTH, CBOMCTBa ITapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmue
MPOCTPAaHCTBEHHbIE (PUTYpPHl HA IUIOCKOCTH: TETpadAp, MapauIeNIeIUIIe]I,
MIOCTPOCHUE CEYEHUH.

[TepneHaUKyASIPHOCTD ONPSIMOM U TUIOCKOCTH: NEPIECHANKYIAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSAMbBIE MapajuICIbHBIE W NEPHECHAUKYJIAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
MEPIICHAUKYJISIPHON IJIOCKOCTH. OpTtoronansHoe MIPOEKTUPOBAHUE.
[leprieHAMKYNSAP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIHUs (UTYPHI HA TUIOCKOCTh. [lepneHIuKyIsapHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOCTEeW. Teopema o Tpéx
MEPIICHAUKYJISIPAX.

VYrael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, JBYTPaHHBIN
yroJ, JUHEWHBIN YroJl ABYTPAHHOTO yria. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIBI.
CBoliCTBA ITIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buapsl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. Ilpu3ma: n-yrosjbHas
npu3Ma, npsMasi 1 HaKJIOHHas MPU3MbI, OOKOBas U MOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOAbHBIN MapAJUIEICIUIE U €T0 cBoMcTBa. KpaTuaiime
OyTH Ha NOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiunepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronpHas nupaMuja, NpaBUibHAS U yCeUEHHAS
nupamusbl. CBolictBa péOep M OOKOBBIX TpaHEH MPaBWIBHON MHUPAMUIBI.
[IpaBuibHBIE MHOTOTPAHHUKM: MpaBUJIbHAS IpPU3Ma W MpaBWIbHAA MNUPaAMHJA,



paBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIBHBIN TETpadip, Kyo. [Ipencrapnenue
O IPaBWJIbHBIX MHOI'OTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YTJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MpPU3MBI,
TUIONIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO¥ pu3Msl. [Inomaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIAM YCEUEHHON NTUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajuiejenunesa, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUS ¢ BEKTOPaMHU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXECHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTHEe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpOU3BEIECHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHWYECKAash IOBEPXHOCTb,
chepuueckas IMOBEPXHOCTb, OOpasyolue moBepxHOcTel. Tema BpalieHUs:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHue Ten BpallleHus: Ha
iockoctu. Pa3BépTka nunmHapa u konyca. Cummerpusi chepsl U mapa.

O6bEéM. OcHOBHbIE CBOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIEHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOW TMPU3MBI, MUJIUHJpA, TUPaMHUIbl U1 KoHyca. O0BEM Iapa M MIapoBOTO
CEerMEHTA.

KomOunHanuu Ten BpaieHus W MHoOrorpaHHukoB. [lpusma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. Ilepeceuenue cdepsl W mapa ¢
wiockocThio. Kacanune miapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHUK WJIH TEJIO
BpALLICHUS.



[Tmomanes MOBEPXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BPAIllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYeHHUs KOHyca (mapajuiesibHbIe
OCHOBAHHUIO M TIPOXOISAIINE YePE3 BEPIIMHY), CEUCHUS I1apa, METOIbI IOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO0 MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYyLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOrOo yMHOXeHUA. IIpsiMoyrosibHas cuctema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN T€OMETPUIECKUX 3a1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OToOpakeHus. J[B>KEHUST W paBEHCTBO (Quryp.
OOmue cBoicTBa JBW)XEHUW. Bunbl JABUXKEHUN: MapajulebHBIM IMEPEeHoC,
LHCHTPpAJIbHAS CUMMETPUS, 3€pPKAJIbHAs CHMMETPHS, MOBOPOT BOKPYT MPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



3. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
(YIJIYBJEHHBINA YPOBEHbB)»
JIMYHOCTHBIE PE3YJIbTATDBI

1) rpakaaHcKkoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOr0 00IECTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpaXJaHCKoro  obOmectBa  (BBIOOpPBI, OMpPOCBI W JApPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHY 1 Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
UCIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKHU U JESTEIHHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYecKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aja4, peUIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocnMTaAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3JI0pPOBbIO (37I0pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3myeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBoe BoCIIUTAHHE:

TOTOBHOCTh K TpYyHdy, OCO3HAHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oyaymeit mnpodeccun U peaan30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIaHbI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caM00Opa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4y MaTEMaTUYECKON HAIPaBICHHOCTH;



7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KyJIbTYpbl, TOHUMAaHUE BIMSHUS
COIMATIbHO-DPKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIBLHON
Cpelibl, 0OCO3HAHUE II00ANTBHOTO XapaKTepa 3KOJIOTHUECKUX MPOoOIeM, OpUEHTALUS
HAa TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM I pemieHus 3amady B 00iactu
OKpY>Kalolllel cpefbl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKH WX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYXKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMaTUYECKON
HAYKHU Kak cepbl UeTOBEUECKOM IeATeTbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTHU
JUISL pPa3BUTHS IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTHUKU U MAaTeMaTUYECKOU
KyJbTYPOU Kak CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:

BBISIBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPHU3HAKH MATEMaTHYECKUX
00OBEKTOB, TIOHATHH, OTHONICHWW MEXAYy TMOHATHSIMH, (POpMyIHpPOBATH
oTnpe/ielieHs] MOHATHM, YCTAaHABIMBAThH CYIIECTBEHHbBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBAHMS J1s1 0000IICHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (opMyJIupoBaTb U  OPeoOpa3OBBIBATh  CYXKACHUS:
YTBEPAUTEIBHBIE ¥ OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE M OOIIIHE, YCIOBHBIC;

BBIABJISATh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEYUS
B (pakTax, JaHHBIX, HAONIOJCHUIX U YTBEPXKICHUSX, Mpeljiaratb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX H
VHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MIPOBOJINTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMBbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIbI;

BbIOMpaTh crmoco0 peimieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PELICHMUsI, BHIOUpATh HanboJee MOAXOASIININ C yUETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUNA:

UCIIOB30BaTh BONPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT NO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPpoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3ULIHI0, MHEHHUE;



IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBJIICHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpoOBaTh O00OOIIEHUS W BBIBOABI MO Pe3yjbTaTaMm
OpOBEAEHHOIO  HAONIOACHUSA, HCCIENOBAaHUS, OLIGHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTATh
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIISITH JAeUIIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpPATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (JOpM
IPE/ICTaBIICHNUS;

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B pPa3IMYHBIX (PopMax,
WTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTD uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBHUS

OoOmenne:

BOCIIPHHUMATH U POPMYJIHPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU OOICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOJy peHIeHUs 3aJayd,
KOMMEHTHPOBATD IMOJYyYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/iaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK
pEIICHMS, COMOCTABJISATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
Jvajaora, oOHapyKUBaTh Pa3lIMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJ1aud, SKCIIEPUMEHTA, MCCIICOBaHUS,
IIPOCKTa, CaMOCTOSATEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
Y KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:



BJIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedieKCUd KaK  OCO3HAHUS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocodbamMu CaMOIMPOBEPKH, CAMOKOHTPOJISL IMpollecca W pe3ysbTaTa pelieHUus
MaTEeMaTHYECKOM 3a/1auH;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAS 1eATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOM
paboThl mMpuU pelleHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€JIb COBMECTHOM
NESTENHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYkKIATh MPOIIECC U PE3yJIbTAaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbD» B UHBIE), BEITIOJHATH CBOIO YaCTh PA0OTHI i KOOPIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJ1a
B OOmUHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJIEUCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 ki1acca oOyvaromuics HayYuTCs:

e CBOOOJHO ONEPUPOBATh OCHOBHBIMHU MOHSATUSIMHU CTEPEOMETPUHU TPU
pEILIeHNN 3a]]a4 U IPOBEJCHUM MaTeMaTHUYECKUX PACCYKICHUM;

e TMPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX MPH PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJIaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHSAMH, CBS3aHHBIMA C YIJIaMH B
NPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CcBOOOJIHO ONIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;

e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHMKOB (IIPU3Ma,
nupamMuaa, NpsMOYroJIbHBINA Napaieiaenunes, Kyo0);

e KimaccuuIUpoBaTH ~ MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHUS  JJIs
KJ1acCH(pUKAIIH;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPaHHUKOB IJIOCKOCTBIO;



BBITIOJTHSATh napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHKUE (UTYp HA MIOCKOCTh, BBIIOJHITH U300pakeHUsT QUryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOMIAAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
NMpaMu/ia), FTEOMETPUUECKUX TEJI C TPUMEHEeHHEM (HOpMYIT,

CBOOOJTHO OTEPUPOBAThH MOHATUSIMU: CUMMETPHUS B MIPOCTPAHCTBE, IIEHTD,
0Ch ¥ TJIIOCKOCTh CAMMETPHH, IICHTP, OCh U IITIOCKOCTh CHMMETPUU (DUTYPHI;
CBOOOJITHO ONEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

BBITIOJTHSAT JICUCTBUS HAJl BEKTOPaMU;

pemiath 3ajlayd Ha JO0Ka3aTeJbCTBO MATEMATHUYECKUX OTHOILICHUN H
HaXO0XJICHUE TE€OMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIE METOJbI
IIPU PELICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHSITh MPOCTEHIIME NPOTrpaMMHBIE CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, MNPEOOPa3oBbIBATh U MHTEPIPETUPOBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCYHKaX;

NPUMEHSITh TMOJy4YEHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh U
aHAJIU3UPOBATH PEANbHBIE CUTyallMd, NMPUMEHSATh MU3yUYCHHBbIE MOHSATHS B
mpoliecce  MOMCKAa  pelieHUusT MaTeMaTU4yecku  CcQOopMyIMpOBAHHON
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHUH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajreOpbl, pemiath MPaKTUYECKHUE 3aadH,
CBSI3aHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX BEIUYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX A3Talax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu PyHIAaMEHTa Pa3BUTHS TEXHOJIOTUM.

K koniy 11 kiaacca oOyvaromuiics HayYuTCs:

CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWUIMHJIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAICHUS: ITUITHHIPOM,
KOHyCOM, c(hepoii u mapom;

pacmo3HaBaTh Teia BpamieHus (UUIUHApP, KOHYC, cdepa U Imap) u
O0OBSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BPALICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIIONOXKeHUe c(hephl U MIIOCKOCTH;



BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpallCHUs,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHS,
TEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OMNEpUPOBATHh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEl
BpaIieH!s] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY TUIOMIAISIMU [TOBEPXHOCTEN U 00bEMaMuU
MIOJIOOHBIX TEI;

n300pakath u3y4aembie (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUsI TEJI BPAIICHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJTHO OINEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OTEpallii HaJl BEKTOpaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTh TeOMETPUYECKHUE 3aa4l Ha BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUUA OT TOYKH IO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUU;
CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C JIBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHHUIM;

BBITIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs MpHU
napajijieIbHOM — [EpPEHOCe, LEHTPAIbHOM CHMMETpPUHU, 3€pKaTIbHON
CUMMETPHH, IIPU MIOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUCHMS] MHOTOTPAHHHKOB M TEJ BPAILICHUS: CCUCHUS LWIMHAPA
(mapaJuyienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIINE Yepe3 BEPILIUHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUS CEUEHUN: METOJ CJEIOB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I MEPEHOCA CEKYIIIEeH MIOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPIKIACHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJIS PEIICHHS CTEPEOMETPUUYECKUX
3a/ay, MPEeAnoJaraloluuX HECKOJbKO IIIaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW 1 HESIBHOU (hopme;

pemiaTh 3ajJlaud Ha JO0Ka3aTeJbCTBO MATEMATHYECKUX OTHOIICHHN W
HAXO0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CHUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

MPUMEHSITh TOJy4YCHHBIC 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, aHATM3UPOBATH
U OICHUBATh peajbHbIE CHUTYyalluHd, MPUMEHSITH H3yYCHHBIC MOHSTHSA,



TEOPEMBbI, CBOMCTBA B IMPOLECCE IIOUCKA PEUICHUS MaTeMaTU4YeCKU
chopMyIUpPOBaHHONW TPOOJIEMBbI, MOJICIUPOBATh PEAIbHbIE CUTyallud Ha
A3bIKE TE€OMETPHH, UCCIIEA0BATH TOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA UM TEOpeM, ammapara anreOpbl, peliaTh
MIPAKTUYECKNE 3aJauyd, CBS3AaHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYNH,;

UMETh TpeACTaBieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOM yacTu (PyHJAaMEHTa Pa3BUTHS TE€XHOJIOTUM.



IIpomexyrounas arrecranms no npeamery « CTEOMETPUS (yriy6aennslii yposenb)» B 10, 11 kiacce npegycMarpuBaeT MOAYJIbHYIO
CHCTEMY 324€TOB M0 IePeYHIo

KJIACC 10
Ne MO YJIA HAUMEHOBAHUE
MOJYJIb Ne 1 Bsezenue B cTepeoMeTpuio. IlapaniensHoCTh OPSAMBIX B IPOCTPAHCTBE, YTOJ MEXKIY IIPAMBIMHL.
MOJIYJIb Ne 2 AxcroMmsl ctepeoMerpui. [lapauiensHocTh B mpocTpancTBe. CeyeHus.
MOAYJIb Ne 3 [eprieHAUKYISIPHOCTD NPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
MOZY.JIb Ne 4 VYIIIBL ¥ pacCTOSHUSL.
MOAYJIb Ne 5 MHororpaHHUKH.
MOJIY.JIb Ne 6 BekTopBl H KOOPMHATHI B IPOCTPAHCTBE
KJIIACC 11
Ne MOJYJIA HAUMEHOBAHUE
MOAYJIb Ne 1 AHaNIUTHYECKAsi TEOMETPHSI.
MOAYJIb Ne 2 IToBTOpeHue, 0000IIEHHE U CHCTEMATH3allUs 3HAHUH.
MOAYJIb Ne 3 O0bEM MHOTOTpAaHHUKA.
MOAYJIb Ne 4 Tena BpatieHus.
MOAYJIb Ne 5 [Tnomany moBepxXHOCTH U OOBEMBI KPYTIIBIX TEJI.
MOJAYJIb Ne 6 TIBHKEHHS.

3auéTHBIN JTMCT MPOMEKYTOUHOM aTTECTAIMK 110 MOIYJISIM IIPEJICTABJICH B MIPUIIOKEHUN ™



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3ieioB u (undposbie)
n/m | TeM NPOrpaMMbI Bcero Kontpoaensie | IpakTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumnoe pacnonoxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 [TapamienbHOCTh NPSIMBIX U 2
IIJIOCKOCTEMN B IPOCTPAHCTBE
[lepnieH UKy ISIPHOCTD
4 MPSIMBIX U MJIOCKOCTEHN B 25
IIPOCTPAHCTBE
VYTiabl ¥ paccTosTHUA 16 1
MHororpanHuku 7 1
BekTtopsl B mpocTpaHCcTBE 12
2 [ToBTOpEHME, 0606HI€HI:I€ u 5 )
CUCTeMAaTH3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOT'PAMME




11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmenoBanme
Ne (undposbie)
pa3aesioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMBbl padoTsI padoThI
pecypcsbl
| AHanuTuyeckas 15 |
reOMEeTpuUs
IToBTOpEHUE,
) o0o01eHue u 15 1
cucTeMaTtu3anus
3HAHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
I Inomann
5 IIOBEPXHOCTHU U 9 1
00BEMBI KPYTIBIX TET
6 JBrxeHus 5 1
[ToBTOpEHUE,
. o0o01enue u 17 )
cucTeMaTu3aIus
3HAHUU
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB 110 ITPOTPAMME







5. MIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Kon- | OcHOBHble BUAbI OeATeNbHOCTHU DJeKTPOHHbIE HH(POBLIE
n/n BO obyyaromxcs o0pa3oBarteJibHbIE
ecypchbl
YyacoB pecyp
1 MNpeomet ctepeomeTpum. 1 AKTyaJIH3upOBaTh (KTl H METOBI http://www.geometry2006.narod.ru/
OCHOBH ble NOHATUA IJIAaHUMETPUU, PCIICBAHTHLIC TCMC . P3LL
cchepym
ctepeomeTpun. Crnocobbl 3agaHus Ioay4aTh npeicTaBICHHS O > Cpepy
NPSIMBIX M NAIOCKOCTe! B NPOCTPAHCTBEHHBIX ¢urypax, pasdbupatb
MIPOCTEHIITHE TIpaBHIIa N300PAKESHUS ITHX
npoctpaHcTee. O603Ha4YeHus buryp
NPsIMbIX U NITOCKOCTEN M3006paxkaTh npsMyI0 U INIOCKOCTh Ha PUCYHKE
Pacno3naBaTe MHOT OrpaHHUKU,
2 AKCUOMBI crepeomeTpumn 1 UpaMuy, KY6, Ha3bIBATh UX DJIEMEHTHI . http://www.geometry2006.narod.ru/
Jenatb puCcyHOK Ky0a, MTUpaMubl, HAXOAUTh
3 HekoTopble cneactsusa s akcuom | 1 OIIMOKY B HEBEPHBIX H300PaKEHUSAX . http://www.geometry2006.narod.ru/
3HaAKOMHUTBCS C CCUYCHUsAIMU, C METOJOM
4 PelweHne 3agay Ha npumeHeHne 1 CIIEJIOB; MCITOIB30BATh JUISI TOCTPOEHHUS http://www.geometry2006.narod.ru/
aKCMOM CTEPEOMETPUN N UX CCUCHUA MCTO/ CJICA0B, KPATKO 3allMChIBATH
Cﬂeﬂ,CTBVIIZ marv rmoCTpoC€Hus CCYCHUA .
Pacno3HaBaTth BHUJ CCUCHUA U
5 PelueHvie 3a4ay Ha NpuMeHeHne | 1 OTHOILICHHM,B KOTOPBIX CCUCHHE NCTUT http://www.geometry2006.narod.ru/
pebpa ky0a, HaXOUTh TIOMIA/h CCUCHUS .
akcuom CTFpeOMeTpMM nnx HUcnoan3oBarh HOI[OGI/IG npu pCIICHUU 3a0a4
cneacreum Ha MNOCTPOEHUE CEUEHUH .
3HAKOMHUTLCSA C aKCHOMAaTHYECKUM
6 PelleHne 3agay Ha npymeHeHne 1 OCTPOEHNEM CTEPEOMETPHH, C aKCHOMAMH http://www.geometry2006.narod.ru/
aKkCcnom cTepeomeTpumn n nx CTEPEOMETPHH U CIIEACTBUSIMHA U3 HUX .
cneacTeumn UnnocTtpupoBaTb akCMOMbI PUCYHKaMK U
npMMepaMy 13 OKpyaroLlen o6CTaHOBKM
7 MHororpaHHukun, n3obpaxeHue 1 http://www.geometry2006.narod.ru/

NPOCTEMNLLUNX NPOCTPAHCTBEHHbIX
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curyp,

HECYLLEeCTBYIOLNX 0O LEKTOB

NMPOEKTNpoBaHMeE. OcHoBHbIE

OO0bsICHATH CIyyau B3aUMHOTO PACHOJIOXKEHUS
TUTIOCKOCTEH .

8 PelwleHne 3agay Ha npumeHeHne http://www.geometry2006.narod.ru/
aKCUOM CTEepeoMeTPUN U UX
. POLW, cdhepym
CIeacTBUMN.
9 MapannernbHbie NpsMbie B AKTyanu3upoBaTh (akThl 1 METOIBI http://www.geometry2006.narod.ru/
NPOCTpaHCTBE IUIAHUMETPHUU, PEJIEBAHTHBIE TEME, POI, chepym
MpoBOAUTH a”anoruu . llepeuncasaTs
10 MapannenbHOCTL TPEX NPSIMbIX BO3MOJKHBIE CITOCOOBI PACTIONOXKEHHS IBYX http://www.geometry2006.narod.ru/
MPSIMBIX B MTPOCTPAHCTBE,
11 MapannenbHOCTbL NPSAMON U WIIIOCTPUPOBAThL UX Ha IIPUMEpPax . http://www.geometry2006.narod.ru/
NoCKOCTU JdaBathb onpeaenenne CKpEIIMBAIONINXCS
MPSIMBIX, (POPMYITUPOBATH MPU3HAK
12 PeweHve 3agay no teme CKPCIUBAIOIMXCA HPAMBIX U IIPUMCHATH http://www.geometry2006.narod.ru/
"MapannenbHOCTb NPAMON 1 Cro TIpH pCILICHIH 3a/1at . .
" Pacno3naBaTh npusMy, Ha3bIBaTh €&
MIIOCKOCTU
3JIEMEHTHI .
CTpouTs cedeHHs NpU3MBI Ha TOTOBBIX UepTeka
13 PeweHwne 3agay no teme P P pre http://www.geometry2006.narod.ru/
- . IepeuncasiTh BOZMOXHBIE CITOCOOBI PALLL, cepyw
apannerbHoCTb npsiMon 1 B3aMIMHO T'0 PacIIONIOKEeHUS IPAMOil 1 » COPY
"
MrockocTn IUIOCKOCTH B MIPOCTPAHCTBE, NPUBOAUTD
COOTBETCTBYIOILIME IPUMEPHI U3 PEAIbHON
14 PelueHuve 3agay no teme SKH3HH http://www.geometry2006.narod.ru/
"MapannenbHOCTb NPAMON U JlaBaTh onpeaeeHne napauiebHOCTH IPSIMON U
nsiockoctun" IIJIOCKOCTH .
DopMyIUPOBATH NPU3HAK [1APAIIIEIBHOCTU
15 CkpelumBatomecst npsimble. MPSAMOU U IUIOCKOCTH, YTBEPKIAEHUE O http://www.geometry2006.narod.ru/
rlpm3HaK cKpelmBaroLLnXcs pr{MOﬁ MepeccUCHUs ABYyX HHOCKOCTeﬁ,
NPSMBIX MPOXOJSIIUX Yepe3 MapajljieNbHbIC MPSIMBIE .
Pematp npakTudeckue 3aaun Ha IOCTPOCHUE
16 MapannenbHoe 1 LeHTpanbHoe CCHCHNH MHOTrOrpaHHHKA . http://www.geometry2006.narod.ru/

PO, chepym
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CBOWCTBA napanmnenbHoro
npoekTnpoBaHus. N3obpaxeHune
pasHbIX uryp B napannesibHomn
npoekuunn

JaBaTh onpeneneHue napaieabHbIX
IUIOCKOCTEH; MPUBOAUTH MPUMEPHI U3 PEAIBHON
KHU3HH H OKpY>Karolieid 00CTaHOBKH,
WLTIOCTPUPYIOIHE NAapAJLIENbHOCTD
IUIOCKOCTEN

. Acnosib30BaTh NpU3HAK MapauieIbHOCTH

17 Yrnbl C cCOHanpaBieHHbIMU JIBYX MI0CKOCTEi, CBOMCTBA MAPATIEITBHBIX http:/www.geometry2006.narod.ru/
CTOpOHamu IUIOCKOCTEH MPY PEIICHHUH 33124 Ha
noctpoenue . O0bACHATH, YTO HA3bIBACTCS
18 Yron mexay npsimbiMun B IapajjiebHbIM IPOEKTUPOBAHUEM U KaK http://www.geometry2006.narod.ru/
NpoCTpaHCTBe BBINOJTHSETCS MPOEKTUpOBaHue Guryp Ha
IJIOCKOCTb .
19 KoHTponbHas pabota Ne1 H300paxkaTh B mapayuieasHON MPOESKIIUU
«BBeaeHue B CTepeoMeTpuIo. pa3nuYHbIe TeOMETPUYECKUe QUTYPHI .
MopennpoBaTh peaabHble CUTyalllH Ha
B3aumHoe pacnonoxexue A3BbIKE TEOMETPUH, HCCIIEN0BATh
NPAMBIX B NPOCTPaHCTBE, yron MOCTPOEHHBIE MOJICITH C HCIIOJIb30BaHHEM
Mexay NpAMbIMU» FEOMETPUYECKUX TTOHATHUH .
Hcnoabs30BaTh Ipy peLICHHH 33a1ad Ha [OCTPOCHUE
CCUCHHUH TIOHSTHE napajjicjibHO CTH, IIPU3HAKU
u
CBOWNCTBa MapanfenbHblX NPSAMbIX Ha MOCKOCTM
20 MapannernbHble NNOCKOCTH AKTyaIu3upoBaTh (akThl 1 METOIBI http://www.geometry2006.narod.ru/
IUTAHUMETPUH, POI, chepym
21 CeoncTBa napannernbHbiX peJIeBaHTHBIC TEME, IPOBOJIUTH AHAJIOTHH . http://www.geometry2006.narod.ru/
NrocKoCcTen IlepeuncasiTh BO3MOXXHBIE CIIOCOOBI
pacmonokeHHus ABYX MPSMBIX B
22 PeweHne 3agay no teme IIPOCTPAHCTBE, WIIIOCTPUPOBATH UX HA http://www.geometry2006.narod.ru/
"MapannensHOCTb NPAMON K HpUMEpax .
nnockocTu" JdaBathb onpeaeneHne CKpEIIMBAOIIUXCS
NPSAMBIX, (GOPMYITHPOBATH MTPU3HAK
23 PelweHune 3agay no teme CKPCIINBAIOIIMXCA HPAMBIX 1 HPUMCHATE http://www.geometry2006.narod.ru/
" - €ro IpH pEelICHUH 337134 .
ﬂapanneanOCTb NOCKOCTEN P ..
aCIO3HABATh INPU3MY, Ha3bIBaTh €&
24 JICMEHITRL . http://www.geometry2006.narod.ru/

MpocTenme NpocTpaHCTBEHHbIE

CTpOI/ITb CE€YCHHUA NPU3BMBI Ha T'OTOBBIX

POIIL, chepym



http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/

domrypbl Ha NNOCKOCTU: TETPA3AP.

25

MpocTenwmne NpoCTpaHCTBEHHbIE
dourypbl Ha NAOCKOCTH:
napannenenunen, CBOUCTBa
napannenenunea

26

N3o6paxeHne cedeHnin
nupammabl, Kyba n NnpmMambl,
KOTOpble MPOXo4saT Yepes nx
pébpa. N3o6paxeHune
nepeceYeHnst NonyyYeHHbIX
NIoOCKOCTEN.

27

N3o06paxeHne cedeHnin
nupaMmmabl, kyba n NnpmMambl,
KOTOpble NPOXOAAT Yepes nx
pébpa. N3obpaxeHune
nepeceYeHnst NoNyYeHHbIX
NIIOCKOCTEN.

28

MeToa cnenoB Anst NOCTPOEHUs
ceyeHumn

29

MeToa cnenos Ans NOCTPOEHUS
ceyeHunin. CBoncTBa nepeceveHnin
NPAMbIX U NITOCKOCTEN

30

MeToa cnenos AN NOCTPOEHUs
ceyeHu. CBoKMCTBa NepeceyeHnm
NPsIMbIX U NITOCKOCTEN

31

MocTpoeHune ceveHnin B
nupamunge, kybe no TpéM Toukam

gepTexax

IepeuncasTb BO3MOXXHBIE CIIOCOOBI
B3alMHO I'0 PaclooKeHUs IpAMOi 1
IUIOCKOCTH B IIPOCTPAHCTBE, IPUBOANUTH
COOTBETCTBYIOIIHE MPUMEPHI U3 PeaTbHON
JKU3HU .

JlaBaTh onpeaeseHne NapasieIbHOCTH NPSIMON U

TUIOCKOCTH .
@DopMyTUPOBATH NMPU3HAK MTAPAIICTHHOCTH
MPSMOM U MJIOCKOCTH, YTBEPKIACHUE O
psIMOIl mepecedeHus! IBYX IIOCKOCTEMH,
MpoXoasaIX 4Y€pe3 IMapalICIbHBIC NPAMBIC .
PemaTp npakTuyeckue 3a1ayu Ha MOCTPOCHUE
CEYeHWH MHOTOTPaHHHKA .

OO0bsICHATH CTydan B3aMMHOTO PACTIOJIOKCHIS

IJIOCKOCTEH .

JaBaTh onpenejieHue napauieIbHbIX
IDIOCKOCTEH; MPHUBOAUTH MPHUMEPHl U3 peabHOM
YKU3HU U OKpYXKarolieid 00CTaHOBKH,
WITIOCTPUPYIOINE TapaIeabHOCTh
IJIOCKOCTEHN

. Acnosib30BaTh MPU3HAK MapalIeTbHOCTH
JIBYX TIJIOCKOCTEMN, CBOMCTBA NapaJlyIeIbHbIX
IJTOCKOCTEH TIpH pEIICHUH 3a/1a4 Ha
noctpoerne . O0bACHATH, YTO HA3BIBAETCS
MapaJuIeIbHBIM IIPOSKTHPOBAHUEM U KaK
BBITIONHSETCS IPOEKTUPOBaHNE (PUTYDP Ha
IJIOCKOCTH .

HN3o0pakaTh B napajuieibHOW NPOEKITUU
pa3IMYHBIE TEOMETPUIECKHE (DUTYPHI .
MopaeaupoBaTh peajbHbIE CUTYyallud Ha
SI3BIKE TEOMETPHUH, HCCIIECI0BAThH
MOCTPOEHHBIC MOJICIN C UCTIOIB30BAHUEM
TCOMETPUUCCKUX TOHSTHH .

Hcnoab30BaTh MpU PElICHUU 3a1ad HA

MMOCTPOCHUC CCUYCHMI IIOHSTHE napauieiibHO

http:/www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/
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PO, chepym
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PO, chepym
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http:/www.geometry2006.narod.ru/
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Ha pébpax. Co3gaHne BbIHOCHbIX
YepTexen 1 3anuchb LWaros
NOCTPOEHMS

CTHU, IIPU3HAKU U
CBOWCTBA napannesibHblIX NpAMbIX Ha

MNJIOCKOCTU

32 KoHTponbHasa paboTta Ne2
«AKCUOMBI CTepeoMeTpumn.
MapannenbHOCTL B
npocTtpaHcTBe. CeueHus»
33 PeleHne 3apau AKTYaIH3MpoOBaTh (GaKThl H METOBI http://www.geometry2006.narod.ru/
IJIAHUMETPUH, pEIIEBAaHTHBIE TEME, PO, chepym
34 lMNepneHanKynsipHble NpaMble B IIPOBOJINTH AHAJIOTUH . http://www.geometry2006.narod.ru/
npocTpaHcTBe OO0BACHATD, KAKOI Yol Ha3bIBACTCS
YIIIOM M@Ky TIePECEKAIOIMMUCS
35 I'IapaJ'IJ'IeJ'Ibele npsamMblie, MPSIMBIMH, CKPELIUBAOIIUMHUCS MPSIMBIMU http:/www.geometry2006.narod.ru/
neprneHauKynapHble K MiIocKoCTU B IPOCTPAHCTBE .
JaBaTb onpenenenne
36 Mpn3Hak nepneHanKynspHOCTH TEPICHAMKYIAPHBIXIPAMBIX U IIPAMOIA, http://www.geometry2006.narod.ru/
MPSIMOVA 1 MIIOCKOCTH MePICHANKYIISIPHOM K TIIOCKOCTH .
HaxoauTh yriibl MEXIy CKPEUIMBAOIIMMUCS
= NpsSIMBIMU B KyOe U TUpaMuJie . 5
. p: g 1y2006. .
37 Teopema o npslMOVIU, IpuBoANTHL NPUMEPBI U3 PEATBHON JKU3HH IIl)t; LL/[/WWW cometry2006.narod.ru/
nepneHavKynsapHoOuU K NioCcKoCTy 1 OKpY’Karolieil 06CTaHOBKH, UITIOCTPHPYIOLIUE > chepym
NEPIICHANKYJISIPHOCTD NPSMBIX B IPOCTPAHCTBE
38 Pelwenne 3anay Ha U IIEPIEHIUKYJIAPHOCTD IPAMOH K IIOCKOCTH . http://www.geometry2006.narod.ru/
nepneHanKynsapHoOCTb NPSAMON U @opMyIMPOBATH PU3HAK
NAOCKOCTU MEPIEHIUKYISIPHOCTH MPSIMOH U MJIOCKOCTH,
MPUMEHSITh €ro Ha MPAKTUKE: O0BACHSITH
39 PelleHve 3agayd Ha TIEPTICHMKYIIAPHOCTE pebpa Kyba 1 anaroHam http:/www.geometry2006.narod.ru/

nepneHanKynsipHOCTb NPSIMON U
nnockocTu. MNnockoctun u
nepneHanKynsipHble UM npsiMble B
MHOrorpaHHuKax

€ro TpaHy, KOTOpas €ro He CONEPKUT,
HaXOIUTh AJIUHY JUaroHaau Kyoa . Beraucisate
BBICOTY IIPABHJILHOW TPEYTOJIBHON U
NIPaBUIILHOU YETBIPEXYTOJBHON IMUPAMHUJ 10
JUTHHAM pEoep .

Pemare 3a1auu Ha BBIYUCIICHUS, CBSI3aHHBIE
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40

PeweHwne 3apay Ha
nepneHanKynsapHoOCTb NPSAMON U
nnockocTu. lNnockocTtn n
nepneHanKynspHbie UM NpsiIMbIe B
MHOrorpaHHuKax

41

PelueHuve 3agay Ha
nepneHauKynapHOCTb NPSIMOM 1
nnockocTun. Nnockoctu n
nepneHauKynsapHble UM NpsiMble B
MHOrorpaHHukax (3agaun Er)

42

PacctosHue OT ToYkn Ao
nrockoctn. NoctpoeHune
nepneHankynapa u3 ToYkM Ha
npsiMyto

43

Teopema o Tpex
nepneHanKynsapax

44

Teopema o Tpex
nepneHaukynsapax. Pewexve
3agay

45

Yron mexay npsiMmon u
NNOCKOCTbIO

46

Yron mexay npsiMon u
nnockocTblo. PelueHne 3agav

47

Mpoekumns dourypbl Ha NOCKOCTb.
OpToroHanbHOe NpoeKkTMpoBaHue

C NEPIEHIUKYISIPHOCTBIO MPSMON U

IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELIEHUU
IDJAHUMETPHYECKUX (DAaKTOB M METOJIOB .
OO0BSICHATH , YTO HA3BIBAIOT TEPHCHONKYIIPOM U
HaKJIOHHOM W3 TOYKM K IUIOCKOCTH; MpPOEKIueH
HAaKJIOHHOW Ha TUIOCKOCTh OOBSICHITH, YTO
Ha3bIBAETCSl PACCTOSIHUEM: OT TOYKU JO IJIOCKOCTH;
MEXJy TapajlyieJbHbIMU  IUIOCKOCTSMH;  MEXIY
NpsIMOIl U MapajuleNbHOM €l IMIOCKOCTBIO; MEXIy
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

HaxoauTh 3T pacCTOSHUS B IPOCTHIX CIyYasIx
B KyOe, mupamuie, mpu3Me .
MopneaupoBaTh peajbHbIE CUTYallUH Ha
A3BIKE TEOMETPUH, HCCIENOBAThH
IIOCTPOEHHBIE MOJIEIIN C UCTIOJIB30BAHUEM
TEOMETPUICCKUX TIOHATHH .
Hcnonb30BaTh NpU PEIICHHN 33/ad Ha IIOCTPOCHHE
ceyeHHn TeopeMy [Mudaropa,
CBOICTBa
NPSIMOYrONbHbIX TPEYroNbHUKOB

http:/www.geometry2006.narod.ru/
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48

MocTpoeHne cedeHnin kyba,
NPU3Mbl, NPaBUMNBHOM NMpaMnabl ¢
NOMOLLIbIO OPTOroHaNbHON
npoekuunn

http:/www.geometry2006.narod.ru/
POIIL, chepym

49 PeweHne 3agay Ha npumeHeHne http:/www.geometry2006.narod.ru/
TTM, Ha yron Mexay NPsMOii 1 PO, chepym
MS0CKOCTbIO
50 KoHTponbHasa paboTta Ne3
«lMepneHAUKYNSAPHOCTb MPSAMbIX
M NJIOCKOCTEN B NPOCTPaHCTBE»
51 MoBTOpeHUe: yron mexay AKTyaJu3upoBaTh (PaKThl 1 METOJIBI http://www.geometry2006.narod.ru/
MPSIMBIMU Ha MIOCKOCTH, [JIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHaJIOTUH .
TPUTOHOMETPIA B NPON3BOIEHOM JaBaTh onpenesienne yriia MexIy MpSIMOHHT
TpeyroribHvike, TeopeMa IIOCKOCTBIO, (hOPMYIIHPOBATH TEOPEMY
KOCWHYCOB 0 TpEX MepHeHANKYISIpax U 00paTHYIO K HeH .
HaxoauTh yrona Mexuy npsMmou u
52 [MoBTOpEeHMe: yron mexay IJIOCKOCThIOB MHOT'OI'PAHHUKE, PACCTOSHHE OT http://www.geometry2006.narod.ru/
NPSIMbIMW Ha MAOCKOCTY TOYKH A0 NPsIMOM Ha IJIIOCKOCTH, UCIIOJIb3YS PBOUI, chepym
TeopeMy O TpEX neprneHaukyspax . [Iposonuts
TPUroHOMeTpua B NPOU3BOJIbHOM PEMY O TP PHICHIIKY AP POBOAL
Ha YepTexke NEePIEeHIUKYIIAP: U3 TOUKH Ha
TpeyronbHuke, Teopema MPSIMYIO; U3 TOYKH Ha INIOCKOCTE .
KocuHycoB. 3agaun EIM3 JlaBaTb ompeieieHue ABYTPaHHOTO yIila U
ero a5eMeHToB . OOBIACHATH PABEHCTBO BCEX
53 [ByrpaHHbIV yron, NMMHENHbIN yron JMHEHHBIX YIJI0B JBYTPAHHOTO YIa . http://www.geometry2006.narod.ru/
[BYrpaHHoro yrna HaxomuTh Ha yepTelxe ABYIpaHHBIM yrona npu POI, chepym
pedpe mupaMuIbl, TPU3MBL, TapaIUICICITHITC A
54 Mpu3Hak nepneHgnKynspHOCTH JlaBaTh ompeneJeHHe yria MeXIy MIockocTsmu | hitp:/www.geometry2006.narod.ru/
ABYX MNIOCKOCTEMN JaBatb onpenesieHue u GpopMyJIMpPOBaTh
NPU3HAK
55 MpsiMOyronbHbIN B3aWMHO TEPICHANKYJISIPHBIX TIOCKOCTEH . http://www.geometry2006.narod.ru/

napannenenumnen

HaxoauTh yriibl MEXy TIIOCKOCTSIMU B
KyOen MupaMuie .
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56

PelweHne 3agay Ha cBoncTBa
NPAMOYrofnbHOro
napannenenunega

S57

CtepeomeTpuyeckmne u
npuKnagHble 3agayn, CBsi3aHHbIe
CO B3aMMHbIM PacnonoXeHNeMm
NPSIMbIX M NIIOCKOCTH

58

PaccTtosiHne oT Toukun o
NOCKOCTN, pacCcTosiHue oT
npAMoNn OO nrockocTu. PelleHne
3agay

59

BbluvcneHue pacctosHuin mexay
CKpeLlMBaoLWUMUCH NPAMbIMA C
MOMOLLIbIO MepneHaNKYNAPHON
NIOCKOCTU

60

TpéxrpaHHbIn yron u
MHOrorpaHHble yribl. CBONCTBO
NAOCKNX YrNOB MHOrOrpaHHoro
yrna

61

CBolicTBa MMOCKMX U ABYrPaHHbIX
YrroB TPexrpaHHoro yrna

62

Teopema KOCUHYCOB M CUHYCOB
ONs TpexrpaHHoro yrna

63

Pewenwne 3agay "Yrnbl u
paccToaHns"

Hcnonb30BaTh IpH pELICHUH 33]]a4 OCHOBHbBIE

TEOPEMBI U METOIbI INTAHUMETPUM .

MogpeaupoBaTh peajabHbIe CUTYallMU HA A3bIKE

T€OMETPHUH, HCCIAEA0BATH ITOCTPOCHHBIE

MOJIEJIA C UCIIOJIb30BAHUEM T€OMETPUUECKUX

TOHATHH .

Hcnoab30BaTh MpH pemIeHWH 3a7ad HA MOCTPOCHHE

CCUCHUU COOTHOILICHUS B
MIPSIMOYTOJIBHOM

TpeyrosribHuKe

http://www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/
PO, chepym

http://www.geometry2006.narod.ru/
POIIL, chepym

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/
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64

KoHTponbHasa paboTta Ne4 «Yrnbl
M pacCTOAHUA»

65 PelueHve 3agay

66 MoHATHe MHororpaHHuka. Buabl
MHOrorpaHHuKkoB. Teopema
Onnepa

67 Mpu3ama, Buapl NpmMsm, nnowagb
NOBEPXHOCTU NPU3MBbI

68 PelueHve 3agay Ha BblYMCHEHWE
nnowanmn NoBepxHOCTN NPU3Mbl

69 PelueHune 3agay Ha BblYMCHEHWE
nnowanmn NoBepxHOCTN NPU3Mbl

70 MpocTpaHcTBEHHAA TeopemMa
Mudparopa

71 Mupamnga

72 MpasunbHas nupamuaa.
CeoncrtBa pebep n 60koBbIX
rpaHen NpaBuIibHOW NMpamMuabl

73 YceueHHas nupamuaa. lNnowagb
NOBEPXHOCTU YyCEYEHHOW
nupammabi

74

CumMMeTpust B NPOCTpaHCTBE.
MoHATME npaBWbHOMO
MHOrorpaHHuKa. QnemMeHTbI

AKTyaau3upoBaTh (PaKThl H METOIbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME, MPOBOIUTH
AHAJIOTHH .
JaBaTh onpeaenenne napajpielenuiea,
pacno3HaBaTh €To BUJIbI U U3y4aTh
cBoiicTBa . JlaBaTh onpeneneHue nupaMubl,
Pacno3HaBaTh BUbI IUpaMU,
(opmynupoBaTth cBoiicTBa pédep, rpaHel u
BBICOTBI IPABUIBLHON TTHPAMUJIEI .
HaxoauTh miomags IoaHoH 1 00KOBOM
MTOBEPXHOCTH TMHPAMH/IHI .

JdaBaTpb onpeneseHue yceueHHON NUpPaMUIbL,
Ha3bIBaTh €€ AJIEMCHTHI .

DopMyJIHPOBATH TEOPEMY O TLTOMAAH OOKOBOM
MOBEPXHOCTH MPaBUILHON YCEUEHHON MUPAMUIBI
PemaTsh 3a1aun Ha BHIYKCIICHUE, CBI3aHHBIE C
nUpaMuAaMy, a TakKe 3a/1a4d Ha MOCTPOCHUE
CEYCHMU .

JlaBaTh onpeneaeHne IpU3MBIL,
Pacno3HaBaTh BUBI IPU3M, H300pakaTh
npu3Mbl Ha uepTexxe . HaxoauThb muiomanb
TIOJTHOM MM OOKOBOM MOBEPXHOCTH

TIPU3MBEI .

H3y4yaTh cOOTHOIIEHUS Diiepa isl 9ucia
p€dep, TpaHelt 1 BepIIH MHOTOTPAaHHHUKA .
H3yyaTh BUABI TIPABUIBHBIX
MHOTOTPAaHHHUKOB, X HA3BaHUS U

KOJIMYECTBO rpanei . U3yyaTb cCUMMETpUIO
MHOTOTPAHHUKOB .

OO0BSICHATD, KaKWE TOYKH HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTENIBHO JaHHOU
TOYKH, MPSMOHN WM IJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO HJIU MIJIOCKOCTHIO
CUMMETPHUH (PUTYPHI .

I[puBoanth npHMepPbI CUMMETPUYHBIX

http:/www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/
POII, chepym

http://www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/
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CUMMeTPpUn npaBUIibHbIX
MHOrorpaHHMKoB

75

Guryps  apxuTeKType, TEXHUKE, IPHUPOJIE.
MopennpoBaThb peajbHbIE CUTYallUd Ha S3bIKE
FE€OMETPUH, UCCIIE0BATh TOCTPOESHHBIE MOJEIU

http://www.geometry2006.narod.ru/

CummeTpusi B NpocTpaHcTae. C HCIOJIb30BaHHEM TeOMETPHYECKUX
lMoHATMe npaBubHOrO MOHSITUH, HCTOJIb30BaTh nogooue
MHOrOrpaHHuKa. OnemeHThbl MHOTOTPaHHHUKOB
CYMMETPUMU NPaBUIbHbIX
MHOrorpaHHUKOB
76 KoHTponbHasa paboTta Ne5
«MHororpaHHUKN»
77 Pewenune 3aga4 "MHororpaHHukn" AKTYaIu3upoBaTh (aKTsl 1 METOMbL http://www.geometry2006.narod.ru/
[UIAHUMETPUH, PEJIEBAHTHBIE TEME, IIPOBOJUTH P3LW, cihepym
AHAJIOTHH .
78 lMoHATHe BeKkTopa Ha NNOCKOCTU 1 OnepupoBaTh MOHATHEM BEKTOD B http://www.geometry2006.narod.ru/
B NpocTpaHcTBe. PaBeHcTBO IPOCTPAHCTBE . POLW, cepym
BEKTOpOB ®opMyIMPOBATH NIPABHIIO
napasuieNienuIe/a Ipy CI0KCHUH
BEKTOPOB . :
79 CyMma 1 pa3HOCTb BEKTOPOB. CKIa/IbIBATH, BHIMHTATH BEKTOPE, yMHokKath | Dito:/www.geometry2006.narod.ru/
CyMMa HecKoNbKUX BEKTOPOB. BEKTOp Ha YHUCIIO .
H3yyaTh OCHOBHBIE CBOICTBA 3TUX ONEpalui .
80 YMHOX€eHVe BeKTopa Ha 4YnCo AaBath  ompenencHHe  MPAMOYTObHOM http://www.geometry2006.narod.ru/
CUCTEMBI KOOPJIMHAT B ITPOCTPAHCTBE .
81 KomnnaHapHble BEKTOpbI. BoipasuTh, KOOAMHATEI BEKTOpA 4epes http://www.geometry2006.narod.ru/
KOOPJIMHATHI €70 KOHIIOB .
Mpasuno napannenenuneaa
BuiBoauTD, HCNOAB30BAaTH (YOPMY.TY JITHHBI
BEKTOpAa U paCCTOSAHHUA MEXKIY TOUKaAMU . .
http://www.geometry2006.narod.ru/
82 Pa3nokeHue BekTopa no Tpem BoipaxkaTs cralspHOE NPOHM3BEICHHE
HEKoMrraHapHbIM BEKTOpam BEKTOPOB Y€Pe3 UX KOOPAUHATHI, BBIYUCIATh
YTOJl MEXTY JBYMS BEKTOPaMH, ABYMSI
83 PeweHune 3agay "Bektopbl B TIPSMBIMY . http://www.geometry2006.narod.ru/
npocTtpaHcTee" HaxoauTs yromn Mexy npsiMoi U MI0CKOCTHIO,
YroJ MEXKIy ABYMS IUIOCKOCTSIMU
84 AHATUTHYCCKUMHU METOJIAMHU . http://www.geometry2006.narod.ru/

MpamoyronebHas cuctema

BbiBoauTb, ucnonb3oBaTtb dopmyny
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KOOpAMHAT B NPOCTpaHCTBe

pacCToAHNA OT TOYKM A0 MNIOCKOCTU

85 KoopauHaTbl BekTOpa http://www.geometry2006.narod.ru/
86 Ces3b Mexay koopamHaTamu http://www.geometry2006.narod.ru/
BEKTOpa M KoopAnHaTaMum To4ek
87 MpocTenwne 3agaym B http://www.geometry2006.narod.ru/
KoopauHaTax
88 Yron mexay Bekrtopamu http://www.geometry2006.narod.ru/
89 CkansapHoe npoussegeHue http://www.geometry2006.narod.ru/
BEKTOPOB
90 BbluncneHue yrnos mexay http://www.geometry2006.narod.ru/
NPsSIMbIMU M NITIOCKOCTAMM
91 BbluvcneHue yrnos mexay http://www.geometry2006.narod.ru/
NPsSIMbIMK U NITOCKOCTAMM
92 KoHTponbHasa paboTa
Ne6«BekTopbl U KOOpAUHaTbI B
npocTpaHCcTBE»
93 lMoBTOpeHue. AKCUOMBI CTpOMTD CedeHre MHOTOTPAHHHKA http://www.geometry2006.narod.ru/
cTepeomMeTpun Ux crneacTeng METOJIOM CJIE/IOB .
I[aBaTb onmpeaeieHue pacCToAHUA
94 lMoBTOpeHMe. napannensHOCTb MEsK Ly pUrypamu http://www.geometry2006.narod.ru/
ol OCKOC HaXOZlI/ITb PacCTOAHUE MEXKAY NapaJlJICIIbHbL
MpAMBIX, NPSMOW 1 NNOCKOCTH MU IUIOCKOCTAMHU, MEXKAY IIOCKOCTBHIO
Y TapajyIeNbHOM el mpsAMoil, Mex 1y
95 MoBTopeHune. CkpelumBatoLmecs http://www.geometry2006.narod.ru/

npsamMble. MNMapannenbHoCTb
NSIOCKOCTEN.

CKPEUIUBAIOIIUMUCS IIPSIMBIMH .
CTpouTs TUHEHHBIN yTos ABYTPaHHOTO yTiia Ha
YepTeKEe MHOTOTPAHHUKA U HAXOJIUTh €r0
BEIINYUHY .

POIIL, chepym
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96 lMoBTOpEHME.
MepneHanKyNApHOCTb NPSMON U
NMOCKOCTW. Teopema O Tpex
nepneHaukynapax

97 FopoBas KOHTpoNbHaA paboTa

98 [MoBTOpEHWe. Yron mexay npsiMon
N NSIOCKOCTbIO

99 lMoBTOpeHue. [iByrpaHHbIn yron.
MepneHanKynspHOCTb NIIOCKOCTEN

100 lMoBTOpeHue. MHororpaHHMKK

101 lMoBTOpeHue. BekTopbl B
NpoOCTpaHCTBE

102 O06o0bLeHne n cuctemaTusaums

3HaHUN

Haxoaurthb

YIIIBI
B

MHOrorpaHHu1Kax

MEXTY

TJIOCKOCTSAMU

http://www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/
POIIL, chepym

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/

http:/www.geometry2006.narod.ru/
POI, chepym

http:/www.geometry2006.narod.ru/
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11 KITACC

Ne Tema ypoka Kon- | OcHOBHbIe BUAbI AeATENbHOCTHU DJIeKTPOHHbIE HH(POBLIE
n/n BO 06yuaKoLMXCS o0pa3oBaTe/IbHbIE
YyacoB pecypcel
1 MNMoBTOpeHue Tembl "KoopauHatel | 1 AxKTyanusupoBaTtb hakTbl 1 METOAbI http://www.geometry2006.narod.ru/
BEKTOpa Ha NOCKOCTN N B nnaHMMeTpum, peneBaHTHble TeMe, NPOBOAUTL
npocTtpaHcTee" aHanornm. CBoauTb OENCTBUS C BEKTOpaMM K
aHanornmyHbIM OENCTBUSM C UX KOOpAMHATaMW.
n
. . . .
2 MosTopeHne Temsbl "Ckansproe | 1 BCNOMHUTBL onpe/erieHne CkansipHoro hitp://wrerw.geometry2006.narod.nw/
Ll
NPOV3BEAEHNE BEKTOPOB YMHOXEHUSA U ero cBoicTBa. Beluncnate ¢
. NMOMOLLIbIO CKaNAPHOro YMHOXEHUSA ANUHbI
3 lMoBTOpeHue Tembl "Boluncnenve | 1 t P y A http://www.geometry2006.narod.ru/
BEKTOPOB, YIibl MEXAYy HUMU, YCTaHaBNMBaTb
yrna mexay Bektopamu B
" nepneHauKynsapHoOCTb BEKTOPOB. BbiBogUTHL
npoCTpaHcTBe
ypaBHeHWe NIIoCKOCTU 1 (hopMyny pacCTOAHNUS
4 lMoBTOpPEHUE TeMbl "YpaBHeHME 1 OT TOYKM [0 NnockocTu. Pewatsb 3aauu, http://www.geometry2006.narod.ru/
p p
NPSIMOWA, NPOXOASILLEN Yepes aBe coyeTas KOOpAMHATHBIN U BEKTOPHbIA METOAbI.
Toukn" MpoBOoAUTbL NOrMYECKN KOPPEKTHbIE
JokasaTenbHble pacCcyXaeHns npu peLleHun
S YpaBHeHue nnockoctu, Hopmanb, | 1 reoMeTpUYEecKNX 3aAay Ha NpUMeHeHne http://www.geometry2006.narod.ru/
ypaBHEHME MNOCKOCTN B OTPE3KaX BEKTOPHOKOOPANHATHOrO MeToaa.
6 YpaBHeHMe NockocTyn, Hopmarb, | 1 AHanuanpoBsaTb U MOAENUPOBaThb Ha A3bike http://www.geometry2006.narod.ru/
ypaBHEHWE MJTOCKOCTN B OTPE3KaX reoMeTpumn pearbHble CUTyaunmn, cBA3aHHbIE
BeKTopamu n koopguHatamu. UccnepoBsaTb v~ T
ttp:/ www.geometry. .narod.ru.
/ BekTopHoe nponsseneHme 1 NOCTPOEHHbIE MOAENN, B TOM YMCIE U C
8 TNHeiHbIE HepaBeHCTRa, 1 ncnonb3oBaHMEM annapara anrebpsi. hitn//www. seometry2006 narod.ra/
NMHEITHOE NPOrPaMMUPOBAHIE Ucnonb3oBaTtb Komnme?prle nporpamMmmb!.
3HaKOMUTLCS C UCTOPUEN Pa3BUTUSA
9 JInHeHble HepaBeHCTBa 1 MaTeMaTuKn http://www.geometry2006.narod.ru/
p ,

NIMHEeNHOEe NporpaMmmmpoBaHmne
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10 AHanuTnyeckMe Metoabl pacyéTa http://www.geometry2006.narod.ru/
yrna mexagy npsimbiMun B
MHOrorpaHHukax

11 AHanuTnyeckMe Metobl pacyéTa http://www.geometry2006.narod.ru/
yrna mexgy nrnockocTAMU B
MHOrorpaHHuKax

12 dopmyna pacCTosiHUSA OT TOYKM http://www.geometry2006.narod.ru/
[0 MOCKOCTM B KoopAMHaTax

13 HaxoxgeHue paccTtosHun oT http://www.geometry2006.narod.ru/
TOYKM [0 NNOCKOCTU B Kybe

14 HaxoxgeHne pacCcTosiHuM OT http://www.geometry2006.narod.ru/
TOYKM A0 NNIOCKOCTU B
npaBunbHON NnpaMmnge

15 KoHTponbHasa paboTa http://www.geometry2006.narod.ru/
Ne1"AHanutuyeckas
reometpua"

16 CeyeHunsa MHOrorpaHHMKOB: CtpouTtb ceveHus. PewaTb http:/www.geometry2006.narod.ru/
CTaHA4apTHblE MHOTOrpaHHKKN cTepeomMeTpuyeckue 3agadn Ha

AoKa3aTenbCTBO MaTeMaTUYECKUX OTHOLLEHWUN,

17 CeyeHnsa MHOrorpaHH1UKOB: MeTof, HaXOXEHNE reOMEeTPUYECKIX BENNUMH (AMVH, Plgtu.l//myinomet 2006.narod.ru/

cnenos yrrnoB, nnowazaeii, o6émos). Ucnonb3oBatb ’
npu peLleHun ctepeomeTpuye
18 CeueHnsa MHOrorpaHH1KOB: b p P pUtecKix sana http://www.geometry2006.narod.ru/

CTaHOapTHbIE NNOCKOCTH,
nepeceyeHns NpsimMbIx u
MNOCKOCTEN

nnaHuMmeTpuyeckme dakTbl U METOAbI.
MpoBoAUTb NOrMYeckn KOPPEKTHbIE
JokasaTernbHble pacCy)XaeHusl Npy peLleHnn
cTepeoMeTpuyecknx 3agad. CpaBHMBaATb U

POLL, cohepym
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19

MapannenbHble NpsiMble U
NNOCKOCTU: NapannenbHble
ceyeHust

20

MapannernbHble NpsMble U
NSIOCKOCTU: pacyYET OTHOLLEHNI

21

I'Iapanneanble npAmMbIE U
MIIOCKOCTWU: yIhbl Mexay
cKpewunBarwwmmMmnca npambiMmmn

22

MepneHaukynsipHble NpsiMble 1
MAOCKOCTU: CTaHAAPTHbIE Napbl
neprneHanKynsipHbIX MIOCKOCTEN U
NpsSIMbIX, CUMMETPUN
MHOrOrpaHH1KoB

23

MepneHauKynsipHble NpsiMble 1
NMOCKOCTU: TeOpeMa O Tpex
nepneHavKynspax

24

nepl’leHﬂ,VleJ'lFlprle npAmMmbIie N
MIOCKOCTU: BblYMCNEeHnA ONnH B
MHOrorpaHHuKax

25

lMoBTOpeHue: nnowaamn
MHOrOYroflbHMKOB, hOpMyIibl 4NN
nnowanen, coobpaxkeHus
nopobus

26

lMoBTOpeHue: nnowaamn
MHOIOYrofbHWKOB, hopMyribl AN
nnowanen, coobpaxkeHus

aHanu3npoBaTb pearbHble CUTyauum n
BbISIBMSITb BO3MOXHOCTb €€ MOAENMPOBAHUS Ha
A3blke reomeTpun. MogenupoBaTtb pearsbHyto
CUTyaLMto Ha A3blke reOMeTpPUM U nccrnegoBaTb
NMOCTPOEHHbIe MOAENM, B TOM YuCIe U C
“cnonb3oBaHMEM annapaTa anreopbi.
Mcnonb3oBaTb KOMMNbIOTEPHbLIE MPOrpaMmMbl Npu
pelleHunn 3agay

http://www.geometry2006.narod.ru/

P3LL, cohepym

http://www.geometry2006.narod.ru/

POLL, cdhepym

http://www.geometry2006.narod.ru/

POLL, cohepym

http://www.geometry2006.narod.ru/

P3LU, cchepym
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nopobus

27 lMoBTOpeHMe: nnowaamn http:/www.geometry2006.narod.ru/
MHOTOYrofilbHMKOB, hOpPMYyIibl AN
nnowanen, coobpaxkeHus
nopobus
28 Mnowaan cedenumn POLU, cepym
MHOrOrpaHHWKOB: Nriowaau
NOBEPXHOCTEN, pa3pes3aHuns Ha
yacTu, coobpaxeHus nogobus
29 Mnowaan ceveHnmn http://www.geometry2006.narod.ru/
MHOrOrpaHHWKOB: Mriowaau
NoBEepPXHOCTEN, pa3pe3aHunsi Ha
yacTu, coobpaxeHus nogobus
30 KoHTponbHas paboTta Ne2 POLU, cdepym
"lMoBTOpPEHME: MHOFOrPaHHUKN,
ceyeHUss MHOrorpaHHUKoB"
31 O6bém Tena. O6bem CBo60aHO onepunpoBaTh NOHATUSMU: OOBLEM http://www.geometry2006.narod.ru/
NPSAMOYrofibHOro Tena, o6bEM NPAMOYrofibHOro
napannenenuneaa napannenenvnega. PopmynmpoBaTb OCHOBHbIE
cBoricTBa 00bEMOB. [lokasbiBaTb TEOpEMY 00
32 3apaum 06 yasoeHun kyba, o 06bEMe NPSIMOYronbHOro napannenenuneaa, POLL, cepym
KBagpaTtype Kyba; o Tpucekuum cneacTeust U3 Heé. PaspesaTb MHOTOrpaHHUKM,
yrna nepeknagbiBaTh YacTu. Pewatb
33 CTepEOMETpHISCKNE 33 M, cTepeomeTpudeckmne 3agaydun, CBA3aHHbIe C hitp://www geometry2006.narod.ru/

cBsi3aHHble C OO bEMOM
NPsIMOYrOfbHOro
napannenenunega

BblYMCrEHMEM O6BEMA NPSAMOYTONbHOIO
napannenenuneaa, npuamel. CpaBHMBaTb U
aHanM3npoBaTh YTBEPXAEHWS C LienbHo
BbISIBIIEHUSI NIOTUYECKM KOPPEKTHBIX U
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34

MpuknagHble 3a4ayun, CBsI3aHHbIe
C BbluMCreHnem obbEma
NPSAMOYrofibHOro
napannenenuneaa

35

O6bEM NpssimMon Npusmbl

36

CrtepeomeTpuyeckme 3agauu,
CBSI3aHHbIE C BblYUCIIEHNEM
00BLEMOB NPSAMOK NPU3MB

37

MpuknagHble 3agayun, CBA3aHHbIE
¢ 06 bEMOM NPSAMON NPU3MB

38

BbluncneHmne o6LEMOB Ten ¢
NOMOLLbIO ONpeaenéHHOro
nHTerpana. O6bEM HaKNOHHOWM
Nnpu3mbl

39

Bbluncnenne obbEMOB Ten ¢
NOMOLLbIO ONpedenéHHOro
nHterpana. O6bEM npamuabl

40

dopmyna o6bEma npamugbl.
OTHoweHWe 06beMOB NUpamMmg ¢
o0Lwmm yrrom

41

dopmyna obbéma nnupammabi.
OTHoWweHne 06eMOB NuUpammg ¢
o6Lwmm yrrnom

42

CtepeomeTpuryeckue 3agayu,
cBsi3aHHble ¢ 06bEMamMu

HEKOPPEKTHbIX paccyXaeHnin. AHannuamposaTb 1
MOenupoBaThb Ha A3blke reoOMeTpumn pearnbHble
CcuUTyauum, cBi3aHHble C 06 bEMOM
NPsIMOYrornbHOro napannenenuneaa, Npu3mel,
nupamuabl. ViccnepgoBaTb NOCTPOEHHbIE
MoZernu, B TOM YUCIIe U C UCMOSb30BaHNEM
annapara anrebpbl. BbiBOOUTL OCHOBHYO
WHTErpanbHyto bopMyny Ans BblYUCIIEHNSA
o6bEémos Ten. [lokasbiBaTtb TeopeMy 06 06béme
HaKMOHHOW NPU3Mbl Ha NMpUMepe TPeyrorbHOn
nNpu3Mbl U 4115 NPOU3BOSIbHON NPU3MbI.
[okasbiBaTb Teopemy: 06 06bEMe nupamuibl,
dopMynmpoBaTb CreACTBUA N3 Hee: OOBbEM
yCeyé€HHoM nupamuabl. BeiBoauTb chopmyny ans
BblYMCNEHNS 0O BHEMOB YCEHYEHHON NMpaMUAbI

POLL, chepym

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/
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P3LL, cohepym
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POLL, cohepym

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/
P3LL, cohepym
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http://www.geometry2006.narod.ru/
POLL, cohepym
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HaKIMOHHOW NPU3MbI

43 CtepeomeTpuyeckne 3agauu, http://www.geometry2006.narod.ru/
CBsi3aHHble ¢ 06 bEMamMu
nupammabl
44 MpuknagHble 3agayu no teme http://www.geometry2006.narod.ru/
"O6bEMbI TeN", CBA3aHHbIE C POLL, cchepym
00BLEMOM HaKIMOHHOW NPU3MbI
45 MpuknagHble 3agayu no Teme http://www.geometry2006.narod.ru/
"O6bEMbI TEN", cBsA3aHHbIE C
00BEMOM Nnpamuibl
46 MprmeHeHne 06BHLEMOB. POLU, cepym
BbluncneHune pacctosHusa o
NOCKOCTH
47 KoHTponbHas pa6ora Ne3 http://www.geometry2006.narod.ru/
"O6BbEM MHOrorpaHHumka"
48 Linnungpuyeckas noBepxHOCTb, CB0O0OTHO OTIEPUPOBATH MTOHITHIMH: http://www.geometry2006.narod.ru/
obpasytoLme UMNMHAPUYECKO IHJIMHIPHYECKas TOBEPXHOCTh, HWIMHAP.
MOBEPXHOCTM N3yuath cnoc06£>1 MOy YEHUS
LUIMHAPUYECKON ITIOBEPXHOCTH, NUIIUHIPA.
~ Z N300pakaTh MUIMHAP U €T0 CCUCHUS
. http://www.geometry2006.narod.ru/
. Linmutap. Tlpsimon kpyrosoi WI0CcKoCThi0. CBOOOIHO OIIEPUPOBATH POIIL, ce
umnmHap. fNnolaae NoBepxHOCTY MOHATHAMH: KOHMYECKAs TOBEPXHOCTH, » COEPYM
umnuHgpa KOHYC, yceu€HHbIN KoHyC. 3yuaTh
CIIOCOOBI NOJIy4YCHUSA KOHHUYECKOU
50 KoHunyeckasi NnoBepXHOCTb, MOBEPXHOCTH, KOHyca. 11300paxaTh KOHYC http://www.geometry2006.narod.ru/

obpasytoLme KOHNYECKOM
nosepxHocTtn. KoHyc

U €r0 CEYEHMs MII0CKOCThIO, TPOXO e
4yepes3 0Chb, U IIIOCKOCTBIO,
NEPIEHAUKYJIIPHOU K ocU. BEIBOIUTH
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51

CeueHne koHyca NOCKOCTLH,
napannenbHOM NITOCKOCTH
OCHOBaHUSA

52

YceuéHHbIN koHyc. N3o6paxeHne
KOHYCOB U YCE4YEHHbIX KOHYCOB

53

Mnowaab 60kOBOM NOBEPXHOCTMU
N NOMHOW NOBEPXHOCTM KOHYca

54

Mnowaab 60KOBOM NOBEPXHOCTMU
1 NOMHOW NOBEPXHOCTM KOHYca

95

CTepeomeTpuyeckune 3agaum Ha
[10Ka3aTenbCTBO U BblYMCEHME,
MOCTPOEHMEM CeYeHUI LMnuHapa,
KOHyca

56

CTepeomeTpuyeckune 3agaym Ha
[OoKa3aTeNnbCTBO U Bbl4MCIEHNE,
NOCTPOEHUEM CeYEHUN LUNNHAPA,
KOHyca

57

MpuknagHble 3a4a4n, CBA3aHHblE
C UMINUHAPOM

58

MpuknagHble 3a4a4n, CBA3aHHbIE
C UMINUHAOPOM

59

Cdepa n wap

60

lMepeceyeHune cdepbl u Wapa ¢
nnockocTblo. KacaHune wapa u
cepsbl NrIockocTblo. Bua n

(hOpMYITBI JUTS BEIYMCIIEHUST OOKOBOW 1
MOJTHOM MOBEPXHOCTEH TeI BpalllCHHUS.
Pemrath cTepeoMeTpUUeCKUE 3a1a4H,
CBSI3aHHBIC C TETAMU BPAIICHUS,
HaxXO0KAEHUEM IuIomaan OOKOBOH U MOJIHON
MOBEPXHOCTH, TIOCTPOEHHEM CEUCHHUH.
Hcnonb30Bath Npy pelieHUH 3a1a4
TUTaHUMETpUYeCKre QaKThl U METOIBI.
CpaBHUBaTh U aHATM3HPOBATD
YTBEPKICHUS C LEINbIO BBISBICHUS
JIOTHYECKH KOPPEKTHBIX W HEKOPPEKTHBIX
paccyxaeHui. AHAIM3UPOBATh U
MOJICITUPOBATH HA S3bIKE TEOMETPUN
peanbHbBIC CUTYAIINH, CBA3aHHBIE C KOHYCOM
W IHHApPOM. MccnenoBaTh MOCTPOCHHBIE
MOJIEITH, B TOM YHUCIIC U C UCIOIb30BAHHEM
anmapara anreOpsl AKTyaJIu3upoBaTh
(bakThl ¥ METO/IbI TUTAHUMETPUH,
pefieBaHTHBIE TEME, IPOBOAUTE aHATIOTHH.
CB00O0IHO OTIepHUpOBaTh MOHATHIMU: cepa
U 1ap, UEHTP, paguyc, uaMeTp chepsl u
mrapa. MceienoBath B3auMHOE
pacmonoxenue cepsl v IIOCKOCTH.
@opMyJIHpOBaTh ONPEACIICHUE
KacaTeJIbHOM TUIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMbI O CBOMCTBE U
MPU3HAKE KacaTeIbHON MIIOCKOCTH.
BeIBoAHTE GOpMYITY JJIs1 BBIYUCIICHUS
mIomanay cepsl uepes paanyc chepsl.
Penrath crepeoMeTpuyecKue 3a1au,
CBsI3aHHBIE CO chEepoid U mapom,
HaXOXKACHUEeM Tutomanu chepsl u eé
YacTei, TOCTPOCHHEM CeueHUH chepbl 1
nrapa. AHaJIM3UPOBaTh U MOAEIHPOBATH Ha
SA3bIKE TEOMETPUH PealbHbIe CUTYallnH,
CBsI3aHHBIE ¢ IWapoM U cepoii. PemaTs
MPOCTHIC 33a4H, B KOTOPBIX (PUTYPUPYIOT
KOMOWHAIINY TEN BPaLICHUS U

http://www.geometry2006.narod.ru/

http://www.geometry2006.narod.ru/
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PO, chepym
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n3obpaxkeHune wapa

61

MepeceyeHne cdepbl 1 Wapa ¢
nnockocTtblo. KacaHue wapa u
cepbl NrIockocTblo. Bua n
n3obpaxeHue wapa

62

YpaBHeHue cdepsbl. MNMnowans
cepbl U €€ yacTen

63

CummeTpusa cdepsbl 1 Wwapa

64

CtepeomeTpuyeckme 3agaym Ha
JoKasaTenbCTBO U BblYUCIIEHME,
CBsi3aHHble CO CGHEepPOn 1 LApPOM,
NOCTPOEHUEM UX CEYEHUI
NOCKOCTbIO

65

CTepeomeTpuyeckme 3agayn Ha
[10Ka3aTenbCTBO W BblUMCIIEHNE,
CBA3aHHbIE CO CPepoii 1 Lapom,
MOCTPOEHMEM MX CEYEHUN
MMOCKOCTHIO

66

MpuknagHble 3agayu, CBA3aHHbIE
CO cchepon 1 Lapom

67

MoBTOpPEHUE: OKPYXKHOCTb Ha
NIIOCKOCTU, BbIYUCIIEHWUS B
OKPY>XHOCTW, CTaHAapTHbIE
nogoobus

68

PasnnyHble KOM6I/IH8U,VII/I Ten

MHOTOrpaHHuKoB. Mcnone3oBats npu
PEeLLICHNN 3a/1a4, CBSI3aHHBIX co chepoil n
LIapoM, IUTAaHUMETpHUIECKHe (GaKThl U
MeToabl. Pemats ctepeomerpuyeckue
3aJ1a4H, CBSI3aHHBIE C TE€JIaMH BpallleHUs,
MIOCTPOEHUEM CEUEHMH TEJ BpallleHUs], C
KOMOMHALIUSIMH TeJl BpallleHUs 1
MHOT'OI'paHHUKOB. IIpoBOIUTE HOrH4ecKu
KOPpEKTHBIE JOKa3aTeIbHBIE PACCYXACHUS
TIpH pelIeHNH TeOMETPUYECKUX 3a1ad,
CBSI3aHHBIX C IEPIICHAUKYIAPHOCTBIO
TUIOCKOCTEN. AHaTM3NPOBATH U
MOACIUPOBATE Ha A3BIKE TCOMETPHUHU
peabHbIE CUTYalllH, CBS3aHHbIC C
MHOrorpanHukamu. Mccienosats
MOCTPOCHHBIE MOAEIH, B TOM YHCIIE U C
WCIIOJIb30BaHKEM alllapara ajireopsl

http://www.geometry2006.narod.ru/
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BpaweHna n MHOrorpaHHMKOB

69 3agayum no teme "Tena u http://www.geometry2006.narod.ru/
NoBepXHOCTU BpaLleHnsa"
70 3apgayum no teme "Tena u http://www.geometry2006.narod.ru/
NoBepPXHOCTU BpaLleHnsa"
71 KoHTponbHasa pa6boTta Ne4
"Tena n noBepxHoCcTH
BpaweHua"
72 O6béM uununHgpa. Teopema 06 CB00O/IHO OIIEpPUPOBATH MOHATHIMHU: 00BEM Tela, http://www.geometry2006.narod.ru/
06b&Me NPSIMOro LUNMHApa IJIOIIA b IOBepXHOCTU. DOpMyIIHpOBaTH
OCHOBHBIC CBOMCTBa 00BEMOB. J|0Ka3bIBaTh
- TeopeMbl: 00 00BEME MITHHPA; 00 00BEME
p: .g ry . .
73 Bbiuncnetne 06be“f°B Tenc KOHyca. BBIBOIUTH (hOPMYIIBI [Tsl BEIYUCICHUS hlp:/fwww. geomelry2006.narod ru/
MOMOLLbIO OnpeieneHHoro 00bEMa yceuéHHOTO KOHyca. Mcenemosars POIL, chepym
WHTerpana. O0OBbEM KOHyca MOCTPOCHHBIC MOJICIIM, B TOM YHCJIC U C
WCITOJIP30BAaHUEM arrapara anreOpsl. 3HaTh
74 Mnowaan 6oKOBOI 1 NOMHOM BO3MOKHOCTH PEIICHHS 3a/[a4 Ha IOCTPOCHHE hitp://www.geometry2006.narod.ru/
MUPKYJIEM U JIMHEUKOU, O KITACCUYCCKUX
NOBEPXHOCTH KOHYCa HepasperuMbIX 3a1a4ax. CBOGOIHO ONepupoOBaTh
MOHATHUSMU: [IAPOBOI CErMEHT, IIAPOBOM CIIOM,
75 CtepeomeTpuyeckune 3agayu, 1IapOBOM CEKTOP, OCHOBAHUE U BBICOTAa CETMEHTA, http://www.geometry2006.narod.ru/
CBSI3aHHbIE C BbIMMCIEHNEM OCHOBaHHE U BBICOTA MIAPOBOTO cJ0si. BEIBOIUTH POIIL cdhepym
. (hOopMyITBI U HAXOXKIEHUS 0OBEMOB IIAPOBOTO
06LEMOB UNMMHAPE, KOHYCa CerMeHTa, MapoBOr0 CEKTOpPa, IDIOMIanN Cepshl.
JlokaspBaTh TeopeMy 00 o0nEMe Trapa. Pemrath
76 MpuknagHele 3agayun no Teme CTEPEOMETPHYECKHUE 3a/1a4H, CBA3AHHBIE C http://www.geometry2006.narod.rw/
"O6BbEMbBI M Nnowaan 00BEMOM I1apa, MApOBOTO CETMEHTA, IApPOBOTO
nosepxHocTel Ten" ceKTopa, miomaaso chepsl. CpaBHUBATE U
aHAJIM3UPOBATH YTBEPIKIICHUS C LIEIBIO BBISIBICHHS
JIOTUYECKH KO
77 PPCKTHBIX 1 HEKOPPEKTHBIX http://www.geometry2006.narod.ru/

O6bEM LWapa u WapoBoro
cektopa. Teopema 06 0O6bEME
wapa. lNnowagb ccepobl.
CtepeomeTpuyeckue 3agauu,

paccyxJaeHui. AHaAIU3UPOBAaTh U MOJEIUPOBATH Ha
S3bIKE TEOMETPHUH PEaTbHbIE CUTYalLlUH, CBSI3aHHbIE
¢ 00pEMOM IIapa, MAapOBOTO CETMEHTA, IIAPOBOTO
CerMeHTa, miomiansto chepbl. CB000IHO
OIIEpUPOBATH HOHSATHEM: IMOJOOHBIE TENIA B

POIII, chepym
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CBA3aHHbIE C BblMUCMIEHNEM
06BbEMOB LIapa, LapoBoro
cerMeHTa U1 LapoBOro CeKTopa

MPOCTpaHCTBE. BeranuciasTe 00bEMBI TEI C
MTOMOIIBIO OTIPeNeIEHHOTO HHTETpaa. Pemmarh
CTEPEOMETPUICCKUE 3a]]a91, CBI3aHHBIC C
COOTHONICHUSIMU MEXKTY TLTOIIAIMU
MOBEPXHOCTEH U 00hEMaMU TTOJOOHBIX TEJI.

78 MpuknagHble 3agayn no Teme [IpoBOAUTE JIOTHYECKU KOPPEKTHEIC http://www.geometry2006.narod.ru/
"O6BbEMBI Ten", cBA3aHHbIE C JIOKa3aTelbHbIE PACCYKIECHUS IIPYU PEIIEHUH
O6'béMOM wapa v nnowagsto Tr€OMETPHUICCKUX 32}[[3.‘{, CBA3AaHHBIX C
BBIYHCIIEHHEM 00BEMOB TEI C IIOMOIIIBIO
cpepbl. COOTHOLLIEHNS MeXAY OIPEeACIEHHOT0 UHTETPaIa, HAXOXKICHUEM
nnowagsamMm noBepxHOCTEN U COOTHOUICHMSI MKy ILIOIIAJIMU TOBEPXHOCTEN U
06bEMaMM NogOBHbIX Ten 00bEMaMu OJJOOHBIX Te1. AHAIU3UPOBATh U
MOACIUPOBATH HA A3BIKE TCOMETPHUU PCAJIBHBIC
CUTyalluu, CBSI3aHHBIC C 00bEMaMU U
79 Mono6Hble Tena"B npoCTpaHCcTBe MOBEPXHOCTSMH TeJT, Ha JIOKA3aTeNbCTBO 1 HA };:ta H/J/WWW eometry2006.narod.ru/
N3meHeHne obbEma npu HaXO0K/IeHUE TeOMETPHUYECKHX BETHYNH  chepym
nogobumn. CtepeomeTpuyeckme
3ajayun, CBA3aHHbIe C
BblYMCneHNneM 06 bLEMOB TeN n
nrowagen noBepxXHOCTEN
80 KoHTponbHasa paborta
Ne5"lMnowaam noBepxHOCTU U
00BLEMBI Kpyrnbix Ten"
81 [BKeHnsA npocTpaHCTBa. [MpMeHATbL NpaBunia BbINOSIHEHNS AENCTBUN http://www.geometry2006.narod.ru/
OTo6paxeHus. [BUKeHNs 1 CNOXEHMWA U BblYUTAHUSA BEKTOPOB, YMHOXEHNS
paBeHcTBO huryp. Obwme BEKTOpPA Ha YNCIIO NMpu peLleHnn 3agad.
CBOWCTBA ABWXEHUI HaxoguTb KoopAuHaThl BEKTOpa B 4aHHOM
6asunce n CTpoOUTb BEKTOP MO €ro KoopauHaTam.
82 Buabl oBMXeHUN: napansenbHbIni http://www.geometry2006.narod.ru/

nepeHoc, LeHTpanbHas
CYMMETpPUS, 3epKarbHas
CUMMETPUS, NOBOPOT BOKPYT
npsamon

BcnomHWTE onpeaeneHne ckansipHoro
YMHOXEHUSI N ero CBOWCTBa. Bbluncnsts ¢
MOMOLLbIO CKANSPHOro YMHOXEHUSI ANUHbI
BEKTOPOB, YrMbl MEXAY HUMM, yCTaHaBNMBaTb
neprneHanKynsapHOCTL BEKTOPOB.
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83 MpeobpasoBaHnsa nogodus. AHanuanpoBaTb 1 MOAENNPOBaTb Ha A3bIKe http://www.geometry2006.narod.ru/
Mpsimas n cchepa dnnepa reoMeTpumn pearnbHble CUTyaLnn, CBS3aHHbIE C
PU3NYECKUMUN BEKTOPHBIMU BENNYMHAMMU.
84 FeomeTpuyeckne 3agayn Ha MCnonbaoBaTh Npu pelleHnm 3aau, CBSI3aHHbIX http://www.geometry2006.narod.ru/
NPUMEHEHNE ABDKEHNA C BEKTOpamu B NPOCTPaHCTBE,
85 nnaHMMmeTpuyeckme akTbl 1 MeToabl.
CBob6ogHO onepmpoBaTb NOHATUSIMMU:
oToOpakeHne NpocTpaHcTBa Ha cebs,
OBWXXeHMe NPOCTPaHCTBa; LieHTpanbHasi, oceBasi
N 3epkanbHas CMMMETPUM, NapannenbHbIni
nepeHoc; paBeHCTBO 1 nogobue uryp.
[okasbiBaTb YTBEPXKAEHUSA O TOM, YTO
KoHTponkHas pa6ota Ne6 LleHTpanbHas, oceBas 1 3epkanbHas
“BeKTopb! B NpocTpaHcTee™ CUMMETPUM, NapannenbHbii NepeHoc ABNSITCS
ABVXeHuAMU. BeinonHaTe npeobpasoBaHms
nogobusi. OnepupoBaTb NOHATUAMM: NPsSIMast U
cepa Onnepa. Peliatb reomeTpuyeckune
3a4a4um C UCMNoMb30BaHNEM OBUKEHUN.
Mcnonb3oBaTb Npu peLLeHnn 3agay aBMKeEHUS
NPOCTPaHCTBa U UX CBOWCTBA
86 O6obwatouiee nosTopeHune 11 PelwwaTb cTepeomeTpuyeckue 3agaym Ha Pewy EI9
MOHATUI N METOAOB Kypca A0Ka3aTenbCTBO MaTEMATUYECKUX OTHOLLEHUN,
reomeTpum 10—-11 knaccos, HaxXoXAeHNe reomMeTpU4ecKNX BENUYNH (4MVH,
cuctemaTmsaumsa 3HaHUN: yrnos, nnowagen, o6xémos). icnonb3oeaTb
"MapannenbHOCTb NPAMbIX U npwu peLeHnn cTepeoMeTpnIecKnx 3agau
NMOCKOCTEeN B NpocTpaHcTee" nnaHuMeTpuyeckue daktbl U1 MeTOAbI.
MpoBOANTL NTOMMYECKN KOPPEKTHBIE
87 O6o6LatoLLiee nosTopeHye 11 Pewy EM3

MOHATMI N METOO0B Kypca
reomeTtpum 10—11 knaccos,
cuctemaTumsauma 3HaHUN:

JokasaTernbHble pacCy)XaeHust Npy peLleHnm
CTEPEOMETPUYECKUX M NNaHUMETPUYECKMX
3agay. CpaBHMBaTb M aHanNM3npoBaTb
pearnbHble CUTYyaLumn 1 BbISIBNSATb BO3MOXHOCTb
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"BeKkTopbl B NpocTpaHcTee"

88

O6o6LwatoLee nosTopeHue 11
NOHATMM N METOA0B Kypca
reomeTpum 10—-11 knaccos,
cuctemaTm3aumsa 3HaHUN:
"BekTopbl B npocTpaHcTBe"

89

O6o6watoiee nostopeHue 11
NOHATUI N METOO0B Kypca
reomeTpum 10-11 knaccos,
cuctemaTtmsauunsa 3HaHum: "Oobem
MHOrorpaHHuka"

90

O6o6watoLee nosTopeHue 11
NOHATUIA N MEeTOO0B Kypca
reomeTpum 10—-11 knaccos,
cuctemaTtmsauus 3HaHum: "Oobem
MHOrorpaHHmka"

91

O6o0bwatoLlee nosTopeHune 11
NOHATMI N METOAOB Kypca
reomeTtpum 10—11 knaccos,
cucTeMaTtmsaumns 3HaHUin:
"Tnowagn noBepxXHOCTU U
06bEMbI KpyrnbIX TEen"

92

O6o6watoLiee nosTopeHue 11
NOHATMI N METOO0B Kypca
reomeTpum 10—-11 knaccos,
cucTemMaTmsauuns 3HaHUN:
"Tnowagn NnoBEPXHOCTA U

€€ MoAenMpoBaHUs Ha s3bIKe reoMeTpun.
MopenupoBaTb peanbHyl CUTyauuio Ha A3blke
reomMeTpumn u nccnegoBaTb NOCTPOEHHbIE
MOAENN, B TOM YMCIIE M C NCMNOSb30BaHUEM
annapata anrebpbl. Vicnonb3oBatb
KOMMbIOTEPHbIE MPOrpamMMbl NpY peLleHum
3agaud. MNonyyaTb NpeacTaBneHne o reoMeTpum
Kak O pa3BuMBaloLLENCS HayKe, uccrnenyoLen
OKpY>XatoLLMn MUP, CBA3AHHOWN C pearnbHbIMK
o6beKkTamMu, NOMOrarLen pewnTb peanbHble
XM3HEHHble CUTyaLuMmn O ponn cTepeoMeTpun B
pPasBUTUN COBPEMEHHbLIX MHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOSOMNIA

Pewy EID

Pewy EID

Pewy EIS

Pewy EI9

Pewy EID




00BbEMBI KpyribIxX Ten"

93

UtoroBas KOHTpoONnbHaA paboTa

94

UTtoroBasi KOHTponbHasa paboTta

95

MoBTOpPEHUE, 060OLLEHME 1
cuctemaTumsauma 3HaHUN

http://www.geometry2006.narod.ru/

96

McTopus passutusa
CTepeoMeTpUN Kak Haykm n eé
poIib B pa3BUTM COBPEMEHHbIX
WHXXEHEPHbIX N KOMMbITEPHbLIX
TEXHOMOrM

http://www.geometry2006.narod.ru/
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WcTopus passutus
CTepeoMeTpuM Kak Hayku n eé
posib B pa3BuUTMM COBPEMEHHbIX
WHXXEHEPHbIX N KOMMbITEPHbLIX
TEXHOMOMM

http://www.geometry2006.narod.ru/
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WcTopua passutus
CTEPEOMETPUM KaK HaYKn N eé
posib B pasBuUTMM COBPEMEHHbIX
WUHXXEHEPHbIX U KOMMbIOTEPHbIX
TEXHOMNOrnn

http://www.geometry2006.narod.ru/
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WNcTopusa passutng
CTEPEOMETPUN KaK HayKn n eé
posb B pa3BUTUN COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHONOrNM

http://www.geometry2006.narod.ru/



http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/
http://www.geometry2006.narod.ru/

100

NcTopus passutus
CTepeoMeTpUn Kak Haykm n eé
poIib B pa3BUTMM COBPEMEHHbIX
WHXXEHEPHbIX N KOMMbIOTEPHbLIX
TEXHOMOMM

http://www.geometry2006.narod.ru/

101

UcTopua passutus
cTepeoMeTpun Kak Haykm n eé
pOfb B pas3BUTUN COBPEMEHHbIX
WUHXXEHEPHbIX U KOMMbIOTEPHbIX
TEXHONOrnn

http://www.geometry2006.narod.ru/

102

WcTopua passutus
CTEPEOMETPUM KaK HayKn n eé
posib B pasBuUTMM COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbIOTEPHbIX
TEXHOMNOrNn

http://www.geometry2006.narod.ru/
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6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOU TIPOT'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 00ero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, MPSIMas, MIIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX INPH PEIICHUH
' reOMETPUYECKHX 33724
73 OnepupoBaTh MOHATUSAMHU: MAPAIEIBHOCTh W MEPIEHIUKYISIPHOCTD
' OPSIMBIX U TJIOCKOCTEN
74 KnaccuduimpoBath B3aMMHOE PACIONOKEHHE NPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBINA YTrOJ, TpPaHU JABYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOTrO YIiia, JUHEHHBIN yroil ABYTpaHHOTO yIja, rpaaycHas
Mepa IByTPaHHOTO yTia
76 OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIIbHBII MHOTOTpaHHUK
77 Pacno3HaBaTh OCHOBHBIE BHBl MHOTOTPAaHHUKOB (IMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)
KnaccudunupoBaTtb ~ MHOTOTpaHHUKH, BBIOMpas ~ OCHOBaHUS UL
7.8 KJaccu(uKaIuy (BBITYKIIbIE U HEBBITYKJIbIE MHOTOTPaHHUKH, TIPABUIIbHBIC
MHOTOTPAaHHHUKH, TIPSMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJIICIICITUTIC IBI)
79 OnepupoBaTtb HOHATHAMMU: ceKyuias IUIOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBSACHATD NPUHIUIIBI IOCTPOEHUS CEYEHUI MHOTOIPaHHUKOB, UCIIOJIb3YS
’ METO/I CIEI0B
CTpouth ce4yeHHsT MHOTOTPAHHHUKOB METOJIOM CJIE/IOB, BBITIOJIHSATD
7.11 (BBIHOCHBIC) ITIJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemrate 3a7aun Ha HaXOXKJEHHE TE€OMETPUUYECKUX BEIMYHMH IO 0Opa3nam
WIA aJrOpuTMaM, MPHUMEHSS W3BECTHBIE AHAIUTHUECKUE METOABI TNpHU
7.12 pelIeHNH CTaHJAPTHBIX MaTeMAaTUYEeCKUX 3a/1a4 Ha BBIYHCICHHE
pacCTOSIHUNA MEXAy OBYMS TOYKAMH, OT TOYKH O TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemrate 3a7aun Ha HaXOXKJEHHE TE€OMETPUUYECKUX BEIMYHMH IO 0Opa3nam
WIN aJrOpuTMaM, MPHUMEHSS H3BECTHBIE AHAIUTHUECKHUE METOABI MpHU
7.13 peIIeHNH CTaHIAPTHBIX MaTeMaTHYECKUX 3a/ad Ha BBIUMCIIEHHE YTIIOB

MEXIY CKPEUIMBAIOIIMMHUCS MPSAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,
MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB




Beruucnsate 00BEMBI W IIJIOIMIAMXM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Mma, mupaMuia) ¢ IpuMeHeHneM (HOpMyJl, BBIYUCIATH COOTHOIICHUS

714 MEXIY IJI0IA MU [IOBEPXHOCTEH, o0BEMamMu M0JI00HBIX
MHOTOI'PAaHHHKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETpPHUS B MPOCTPAHCTBE, LEHTP, OCh U
’ IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpPbI
W3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HHPOPMALUIO O
7.16 NPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumeHsaTh reomeTpudeckre (akThl JJIS PELICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, IMPEANONAralouIuX HECKOJIBKO LIaroB pELIEHUs, €CIU YCIOBHS
NpUMEHEeHHUs 3aJlaHbl B ABHOH popme
718 [IpumeHsATh mpocTEeHIIMEe MPOrpaMMHBIE CpPEICTBA UM DJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOaUTE IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U
' YKU3HU, pacliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATHh OJTy4eHHbIE 3HaHUS Ha MPAKTUKE: aHAJIM3UPOBATH PEATIbHBIE
CUTyalluu U IPUMEHATH U3yUYEHHBIE [TOHATHS B IPOLIECCE [TOMCKA PELICHUS
MaTeMaTHYeCKu  CPOPMYIMPOBAHHOW  MpPOOJIEMBI,  MOAEIHPOBATH
7.20 peaNbHbIE CUTyallUM Ha SI3bIKE T€OMETPHUH, UCCIEN0BaTh MOCTPOECHHbIE
MO/JIEJIH C UCII0JIb30BAHUEM I'€OMETPUUECKHUX MOHATUH U TEOPEM, arapara
anreOppl, pelaTh NPAKTUYECKUE 3a/]ayd, CBS3aHHBIE C HAXOXICHHUEM
F€OMETPUYECKUX BEJINYUH
11 KUIIACC
Kon v
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero o0pa3oBanusi
pe3yJabTara
6 I'eometpus
OnepupoBaTh MOHATUSAMU: HUIUHAPUYECKAs] TTOBEPXHOCTh, 00pa3yrolne
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIpP, KOHUYECKass IMOBEPXHOCTD,
' oOpasyrone  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cdepudeckas
HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHSI TEJ BPAILICHHS
6.4 Knaccudunuposars B3auMHOE pacnoiokeHre chepbl U MI0CKOCTH
OnepupoBaTh MNOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa,
6.5 BBICOTA CErMEHTA, IIAPOBOM CJIOM, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA
IIapOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Borancnsate 00BEMBI M IJIOMIAJAM TMOBEPXHOCTEW TEN  BpAIICHUS,

TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT




6.7

OnepupoBaTh MOHATUSMU: MHOTOTPaHHHMK, BIUCAHHBIMH B cdepy u
OINMCaHHBIN 0KOJIO cdepsl, chepa, BIMCaHHAST B MHOTOIPAaHHUK WM TEJIO
BpallleHUs

6.8

BBIYHCIIATE COOTHONIICHUS MEK/TY TUIOIIASIMU MOBEPXHOCTEH H 00BEMAMH
MOJOOHBIX TEIT

6.9

N3006pakaTh u3yyaemble (QUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB

6.10

BbinonHATe (BBIHOCHBIE) IIJIOCKHE YEepPTEXKH W3 PHUCYHKOB MPOCTBIX
00bEéMHBIX (uUryp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEI
BpAIICHHUS

6.11

W3Bnekarb, HMHTEpHpeTUpOBaTH U NPeoOpa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (uUrypax, MpeACTaBICHHYI0 Ha
YyepTekax U pUCYHKax

6.12

[IpumensTh reomerpudeckre (PakTbl AJsl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANoIararoliuX HECKOJIBKO IIAaroB PEIICHMs, €CIA YCIOBHS
IPUMEHEHUS 33JIaHbl B IBHOU opMe

6.13

OHCpI/IpOBaTb IIOHATHUEM: BEKTOP B IPOCTPAHCTBEC

6.14

BI)IHOJ'IH?[TI) )IeﬁCTBI/IH CJIOXKCHUA BGKTOI)OB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4YHuCJIO, O6L$[CH${TB, KaKnMHnu CBOfICTBElMI/I OHU
o0JIamaroT

6.15

HpI/IMCHSITB IMpaBUJIO IapaJuICICiuIcaa npu CJI0KCHHUHU BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMMA: ACKAPTOBBI KOOPAMUHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAMUHATBI BCKTOPA,
yroJia MCKAY BCKTOpPAMHU, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cymMMy BEKTOPOB M MPOM3BEJICHHE BEKTOpa Ha YHUCIIO, yroil
MEXy BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHE, PACKIaAbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

BaI[aBaTI) IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate HpOCTGI\/'II_HI/IC reOMCTPHUYCCKUC 3a/]a41 HAa IPUMCHCHHNEC BECKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemate 3aJa4ud Ha J0Kas3aTcJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUU U
HaXO0XACHUEC I'COMETPUUYCCKUX BCIUYHUH I10 06pa3uaM W aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTOABI IIpu PCUICHUU CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpuMeHATH mpocTeiIKe NpPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUYECKHUX 3a1a4

6.22

IIpuBOogUTE IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[TpuMeHsATh MoydYeHHbIE 3HAaHUS Ha MPAKTUKE: aHATU3UPOBATh peaslbHbIe
CUTYyallM{ ¥ IPUMEHSTh U3yUeHHbIE TOHATHUS B IIpOIlecce MOMCKa PeLIeHUs
MaTeMaTHYeCKu  CHOPMYIMPOBAHHOW  MpPOOJIEMBI,  MOAEIHPOBATH
pealbHbIE CHUTyallUM Ha SI3bIKE N€OMETPHUH, UCCIEN0BATh IOCTPOCHHbIE




MOACIIN C UCITOJIB30BAHUCM I'COMCTPUICCKUX MOHATHH U TCOPEM, alIiapara
anre6p1>1, peiiaTh MNPAaKTHUYCCKUEC 3adaydu, CBSA3AHHBIC C HaXO0XJICHHEM
TCOMETPHUICCKUX BECIIUMYNH




7. MNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE TIOHATHA cTepeoMeTpud. Touka, IpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsaTne 06 aKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUHN
U CJIECTBUS U3 HUX

7.2

B3anMHOe  pacnosnoxkeHue  HpSAMBIX B IPOCTPAHCTBE:  IEpPECEKAroIUecs,
napajielbHble W CKpeluBaromuecs npsimele. [lapamnenbHOCTh HPSAMBIX U
IJIOCKOCTE B NIPOCTPAHCTBE: MapajuielibHbIE TNpsIMble B  MPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MNPSIMBIX, MAPAUICIbHOCTh MPSAMOW M IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIoJI MEXAY NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaljIeIbHbIE MIOCKOCTH, CBOMCTBA MapasuieIbHbIX
mockocTeit. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HAa TUIOCKOCTH: TETpa’Jp,
KyO, napaJijiesienumne, HoCTPOeHUEe CeUeHU!

7.3

IlepnieHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MPSAMBIE NTAPAJUIECIBHBIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHAUKYIIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKY IIPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, IMHEHHBIN yroj ABYTPAHHOTO yria. lleprenauKysp 1 HakiIOHHbIE: PaCCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUNIOCKOCTH, IPOEKIMs GUTYphI HA
IIJIOCKOCTb. [IepIeHIUKYIIIPHOCTD INIOCKOCTEN: IIPU3HAK MEPIIEHAUKYJIIPHOCTH IBYX
mockocteil. Teopema o TpEX NeprneHuKysapax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, MpsiMas U HAKJIOHHas MPU3MBbl, OOKOBas U
IIOJIHAs ITIOBEPXHOCTH Ipu3Msbl. [lapaienenunen, npsaMOyroabHbII NapauieIenuIe]
u ero coicrsa. [lupamuna: n-yrojapHas nupamMuaa, TpaHd U OCHOBAaHUE IMUPAMUIBL,
OOKOBasi U TOJIHAS TIOBEPXHOCTh MUPAMUBI, IPABUIbHAS M yCEUEHHAs MHpPAMHJIA.
OnemMeHTbl nOpu3Mbl U nupamuiabl. IlpaBuiabHBIE MHOTOIPDAaHHUKHU: IOHSTHE
MIPAaBUJIBHOTO MHOTOTPAaHHWKA, NPAaBWIbHAsA IpU3Ma W MPaBWIbHAS IHpPaMUJA,
MpaBWIbHAsA TPEyToJibHAs MUPaMUJa U IPaBUIbHBIN TeTpasrap, kyO. [IpencraBnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, NOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBLHO TOUKH, IPSIMOM, TNIOCKOCTH.
DOneMeHThl CHUMMETPUM B  NHpaMujax, Napaulelenunenax, IMpaBHIbHbBIX
MHOI'OIPAaHHHUKAX

7.6

Bbruncnenue 37€eMEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yriubl. [limomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOIMAMIb
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 00koBoit
MOBEPXHOCTH U TIOBEPXHOCTH TNPABUIBHOW MUpaMHIbI, TEOpeMa O IUIOLAIH
yceu€HHou mupamubl. [lonstae 06 00béMe. OOBEM TUPAMUIBI, TTPU3MBI




7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOIAIMU TOBEPXHOCTEH,
00bEMaMu MOAOOHBIX TeEI

11 KITIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[umuaapuyeckas TOBEPXHOCTh, 00pa3yIone MUINHAPUIECKONU MMOBEPXHOCTH, OCh
MWIMHAPUYECKOW MOBEPXHOCTH. [lMnmHAp: ocHOBaHUA W OOKOBas MOBEPXHOCTb,
o0pa3yroIas U 0cb, IIOIaAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxXHOCTb, 00pa3yrolue KOHUYECKOW IOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOHyC: OCHOBaHME U BepIMHA, 00pa3yroIias
1 OCb, IUTOIIA/Ib OOKOBOM U MOJTHOM TOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIue
U BBICOTa, OCHOBAaHHUSA U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paguyc, IuameTp, IUIOIIa s> MOBEpXHOCTH chepbl. BzanmHuoe
pacroyioxkeHue cepbl U TUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, TUIomab

cdepsl

6.4

N3o6paskenue Tes BpallleHUs Ha IJI0CKOCTU. Pa3BépTka uimHapa U KOHyca

6.5

KoMmOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN
okoJo cepsl, chepa, BiucaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS

6.6

[Tonstre 06 006bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEMe
IPSMOYTOJIBHOTO Mapajiefenuea u ciaeacTBus u3 He€. O0BbEM UITMHIIPa, KOHYCA.
O6béM mapa u mIoma s chepbl

6.7

[Momobuple Tema B mpocTpancTBe. COOTHOMIGHUS MEXIY  IUIOMIAJISIMU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI

6.8

Ceuenuss nuiuHApa (mapayuieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY ), CEUSHUS 11apa

6.9

BexTop Ha miockoctu M B mpoctpaHcTBe. ClIO)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha uncio. PasznoxkeHue BeKTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX  C
NPUMEHEHHEM IPaBUJI ACUCTBUIN C BEKTOpaMU

6.10

[IpsimoyronpHas cucrema KOOpAWHAT B TpocTpaHcTBe. KoopawHatsl BeKTOpA.
[Ipocreiimme 3amauum B KoopauHATaX. YTron Mexay BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. BBIYHMCIICHHE YIIIOB MEXIY MPSMBIMU U TUIOCKOCTSIMH.
KoopinHaTHO-BEKTOPHBIN METOJI IPU PEILIEHNN T€OMETPUUYECKHX 3a/1a4




8. HPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHA OCHOBHOU OBPA30OBATEJIBHOU
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kona IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM Pe3yJibTaTaM OCBOEHHUS
NpOBePsIeMOro | OCHOBHOIi 00pa3oBaTe/IbHOI IPOrpaMMbl CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnanenne meronaMu [0Ka3aTeNbCTB, aJITOPUTMAaMHU DPEILICHMS 3a]ad;
yMeHHe (GOpMyJIMpPOBAaTh M ONEPUPOBATH IMOHATHSAMU: OINpEEIICHuE,
aKCHMOMa, Teopema, CIIEJCTBHE, CBOWCTBO, IPU3HAK, JI0OKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; IPUMEHATDH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE M MPOTHUBOMOJIOXKHOE YTBEPXKAECHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIIOIB30BATh METOJ MaTEeMaTUYECKOM HHIYKIIHH;
IIPOBOJUTH  JTOKA3aTCJIbHBIE pPACCyKIECHHUs IPHU pELICHUU 3a1ad,
1 OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATHSIMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Hal
MHOXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX IPOLIECCOB U ABJICHUI U NIPU PELICHUU
3aja4, B TOM 4YHCJI€ U3 JAPYTUX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(i)LI IIpyu pCHICHUH 3aaa4

YMeHue omnepupoBaTh MOHSATHAMHU: HaTYpaJbHOE YHCIO, IEJI0e YHUCIIO,
CTETIeHb C LIEJIBIM MoKa3aTeeM, KOPeHb HaTypalbHOW CTENEeHH, CTENEHb
C pauMOHAIBPHBIM  IIOKa3aTelieM, CTENeHb C  JCHCTBUTEIbHBIM
HOKa3zaTeleM, JIorapu(M 4YHClIa, CHUHYC, KOCHHYC M  TaHI'€HC
IPOU3BOJIFHOTO YHCIA, OCTaTOK II0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATIBHOE  YHUCIO,  MHOXXECTBA  HATypaJlbHBIX,  IIEJBIX,
palMOHAIBHBIX, JEWCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKA JEIMMOCTH, HAaUMEHBIIUI OOIIMI JeNuTeNnh U HauMEHbIIee
of1ee kpaTHoe, anroput™M EBKinaa npu pemeHnn 3aaad; 3HaKOMCTBO €
pa3IMYHBIMU ~ MO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS, yMEHHE
BBINIOJIHATH BBIYMCIICHHE 3HAUYEHHH M MpeoOpa3oBaHMs BBIPAKEHHUN CO
CTENEHsMH U JorapupmMamu, npeoOpa3oBaHUs IPOOHO-PAMOHATIBHBIX
BBIDAKCHUH; YMEHHE ONEpPHPOBATh MOHSATHAMH: IOCIEI0OBATEIHHOCTS,
apudMeTHIeCcKas Iporpeccus, FreoMeTpHuecKas porpeccus, 0eCKOHEUHO

yObIBatolasi ~ reoMeTpuueckas  MpOrpeccus; yMEHHe  3aJaBaTh

MIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;




yMEHHE OTEePUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTYMEHT KOMILJIEKCHOTO 4Hcia, hopma
3alMCU KOMILIEKCHBIX YHCeN (FreoMeTpuueckasi, TPUroHOMEeTpudecKas u
anreOpandeckasi); yMeTh HPOU3BOAHWTH apU(PMETHUECKHE ICHCTBUS C
KOMILUIEKCHBIMA ~ YUCJIAMH; TPHUBOJUTH TPUMEPHI  HCIIOIH30BAHUS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OIpCACIIMTECIIb MAaTPHUILIbI, FCOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMmenue OIICPHUPOBATH NOHATUAMU: PAOHUOHAIIBHBIC, WUPpPAlWOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘{eCKI/Ie, TPUT'OHOMCETPUYCCKHC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
IOHATHUAMUK. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIBHOCTbH
ypaBHeHI/Iﬁ, HEPAaBCHCTB W CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPABCHCTBA M CHUCTCMbI C IOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YPaBHCHUS, HCPABCHCTBA W CHCTEMbI C IIapaMCTPOM; IIPHMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATECMATHUYCCKHUX

3a/lav U 3a7ia4 U3 pas3JINIHbIX obnacrei HAaYKHU U peaanoﬁ KHU3HHU

YMeHHne omnepupoBaTh IMOHATUSAMHU: (YHKIHS, YETHOCTh (YHKIIHH,
NEePUOIUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DYHKITUH, HAaUOOJIbIIIee M HAUMEHBIIIEE 3HAUYCHUS
(YHKIIMY HA IPOMEXYTKE, HeTIpephIBHAsL (DYHKIIHSI, aCUMIITOTHI rpaduka
GyHKINY, TIepBast U BTOpas MPOU3BOIHAS (DYHKITUH, TEOMETPHUECKUHN U
(¢u3n4yeckuii CMBICI TMPOU3BOJHON, NEepBOOOpa3Has, ONpeAeIEHHbIH
WHTETpal, YMEHUE HAXOAWTh aCHUMOTOTHI Tpaduka (yHKIMH;, yMEHHUE
BBIYUCIIATH  NPOU3BOJAHBIE CYMMBI, TIPOM3BENEHHs, YaCTHOTO M
KOMITO3UIINH (DYHKIMIA, HAXOIUTh YpaBHEHHE KacaTeNbHOW K TpauKy
(YHKIMK; YMEHHE HaXOAWUTh NPOU3BOIHBIC 3IEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIOJIb30BaTh IMPOU3BOAHYIO ISl HMCCIEIOBaHUS (YHKIIHH,
HAXOJIUTh HamOONbIINE W HAMMEHbIIWE 3HAUYEHUS (PYHKUUI; CTPOUTH
rpadMKd MHOTOYICHOB C HCIOJIh30BAHUEM armapara MaTeMaTHIeCKOTO
aHanu3a; MPUMEHATh NPOM3BOJIHYIO JJs1 HAXOXKICHUS HAWITY4IIero
pelIeHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKHX W
(bu3nuecKux 3aadax; HaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TTOMOIIBIO
UHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJIEIUPOBAHUS C

OMOIIbIO AU(PepeHInanbHbIX YPaBHEHUI

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas

GyHKIMsA, KoMno3uuus (yHKUUH, JuHEHHas (QYHKUMs, KBajJpaTHYHas




byHKIMS, panmoHaibHAas byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpUYECKHE (YHKLUH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TMOKa3aTelbHas W Jiorapugmuueckas QYHKIUH; yMEHHE
CTpOUTH TpaUKU U3yueHHBIX (YHKUUH, BBIMNOIHATH MPeoOpa3oBaHUA
rpadukoB QYHKIMHA, HCIIOIB30BaTh I'PpaUKH 1715 U3yUEHHUS [TPOLIECCOB U
3aBHCUMOCTEH, MPHU PELIeHUH 3aJad U3 APYTruX y4eOHBIX MPEJIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTbh (YOpMYyIaMH 3aBUCHUMOCTH MEX]LY
BEJIMYMHAMU; UCIIOJIB30BaTh CBOMCTBA U IpaduKu (PyHKIUH A1 pereHus
YpaBHEHU, HEPaBEHCTB W 3aJady C [apaMerpamH; H300pakaTh Ha
KOOPAMHATHOM IJIOCKOCTU MHOXECTBA PEIICHNN YPaBHEHU, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, 10JIU U YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
yCIyT, HaJIOTH, 33JIa4d U3 00JacTH yNpaBJICHUS JIUIHBIMA U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAXKEHMS, YPABHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPEIICHUE U
OLIEHUBAaTh MPaBJIONOJO00OHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUpPOBaTh
peanbpHbIE CUTyallUH Ha S3BIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHue onepupoBaTh NOHATHAME: cpeiHee apudMeTHdeckoe, MeanaHa,
HanOoJIbIlIee U HAUMEHbILIEE 3HAYCHHUS, pa3Max, JUCTIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALIUIO, ITPEJICTABICHHYIO B TAOIHUIIAX, HA JMarpaMMmax, rpadukax,
OTpPaXKAIOLIYIO CBOMCTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIATh
UHPOPMAIIMI0O C TIOMOMIIBIO TaONWIl ¥ JAWarpaMM; HUCCIIEIOBATh
CTaTHCTUYECKHE TaHHBIC, B TOM YHCIE C NMPUMEHEHHEM TrpadHuecKux
METO/IOB U AJIEKTPOHHBIX CPEJICTB; IpadUuecKy UCCIIE0BATh COBMECTHBIE

HaOJII0/IEHUS C TOMOUIBIO JMarpaMM pacCeMBaHus U TMHEHHON perpeccuu

VYMeHHne onepupoBaTh IMOHATHAMM: CIy4ailHbI ONBIT W CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIyYallHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIOJIb30BAHUEM TIpaUUYECKUX METO/OB; MPUMEHSThH
(opMyJIBl CIIOKEHHSI U YMHOXEHHsI BEpOSTHOCTEH, (opMyiTy MOIHOM
BEpOATHOCTH, (hopmyty bepHyium, koMOMHaTOpHbBIE GAKThl U (POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITHH; yMEHHE ONEepUpOBaTh

NOHATUSIMU: ClIy4daliHas BEJIMYMHA, PACHPEIEICHUE BEPOSTHOCTEM,




MaTEeMaTUYeCKOe OXKHIaHHWE, TUCIIEPCUSI W CTaHAApTHOE OTKJIOHCHHE
CIy4ailHON BeNMYMHBI, (YHKIMHU paCHpeNeNieHuss U IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO M HOPMAJIBHOTO pacHpeeiIcHU;
YMEHUE HCIONb30BaTh CBOMCTBA W3YYEHHBIX pacHpeneNeHuid s
pelieHust 3a1ad; 3HAKOMCTBO C TOHSATHSIMHU: 3aKOH OOJBIIMX YHCEIl,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
MPOSIBJIICHUST 3aKOHA OOJBIINX YHCENI B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATHAMU: COUETaHUE, IEPECTAaHOBKA,
YUCJIO COYETAaHWH, YHUCIO TEePEeCTaHOBOK, OMHOM HbloTOHA; ymeHue
NPUMEHATH KOMOMHATOPHBIE (PAKTHI M PACCYKACHHUS TSI PEIlIeHUs 3a7a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETHUPOBATH NOTYUYEHHBIH pe3yabTaT

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIa, IUIOCKUW yrod,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroji, CKpEIIMBaIoIIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXIY MpPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXKIY TIOCKOCTSIMU; YMEHHE HUCIIONIb30BaTh MPH
pelIeHnn 3a7ad U3y4YeHHbIE (PAKTBI M TEOPEMBbI IJIAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJEIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU H

BCJIMYHMH, p€IIAaTh CBA3aHHBIC C HUMH ITPAKTHYCCKUC 3a/1a91
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMAAb (GUTYypsl, 00BEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIfI MHOT'OTrpaHHUK, CEYCHUEC MHOI'OIpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IOBEPXHOCTD
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
NIOBEPXHOCTH TMHUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApa, 00BbEM KyOa,
PSIMOYTOJIBHOTO IapajulesienuIiea, MUPaMuabl, MPU3MbI, LUIUHIPA,
KOHYyCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CEYCHHUSI KOHyca M IWIMHApA,
napajieibHble OCH WJIM OCHOBAaHUWIO, CEUYEHHE Iapa, IJIOCKOCTb,
Kacaromasicss cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U TTOBEPXHOCTH
BPAIICHHS, X CEUYCHHSI, B TOM YHUCIIE C TOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOATEIBHO
(GopMyIHpOBaTH ONPEACTICHHUS U3y4aeMbIX (HUTYp, BBIIBUTATH THIIOTE3BI

0 CBOICTBax M NMPHU3HAKaX r€OMETPUUECKUX (UTyp, OOOCHOBHIBATH WIIH




OnpoBepraTh HUX; YMEHHE MPOBOAMTH Kilaccuukanuio Guryp Imo
pa3IMYHBIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIEC JOMOJHHUTEIbHbIE

HOCTPOCHHSI
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VYMmenne OIICpHUPOBATH IMOHATHUAMMU: ABWKCHUC B IMPOCTPAHCTBE,
napajuieNIbHBIA MEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe MMOA00WS, TOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBEC, APXUTCKTYPEC, HCIOJb30BATb T'COMCTPUUCCKHUEC OTHOUICHUA
NpU pEIICHUM 33ja4; HAXOJWTh TCOMETPUYECKHE BEIUYMHBI (IUIMHA,
yTOJI, IJIOm@Aab, O0OBEM) MPH PEHICHUH 3a7ad W3 APYTUX yUCeOHBIX
NPEMETOB U M3 PEAIbHOW JKU3HU; YMCHUE BBIYHCIISITh TEOMETPHUCCKHUEC
BENIMYUHBI (JJIMHA, YTOJI, IUIOIIA/lb, OOBEM, IUIOMIA[b MOBEPXHOCTH),
UCIIONIB3Ysl M3y4YeHHbIE (OPMYJIBI M METOJBI, B TOM YHCIIE: ILUIOMIAIb
MOBCPXHOCTHU MMUPaAMH/IbI, IIPU3MbI, KOHYCa, HWJIWHAPA, TUIOIIAAb C(l)epI)I;
00bEM Ky0a, TPSIMOYTOJIBHOTO TapajuIe/ICNHIe/Ia, THPaAMHIbI, TPU3MBI,
HWIMHIpa, KOHYycCa, Iapa; YMEHHWE HaXOJUTh OTHOIIEHHE OOBEMOB

MoTI0OHBIX (hUTYp
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YMeHue onepupoBaTh NOHITUSIMHU: MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOpP, KOOpJMHATHI TOYKH, KOOPJAMHATBl BEKTOpa, CyMMa BEKTOpPOB,
IPOU3BE/ICHHE BEKTOpa Ha 4YHCIIO, pa3lokKeHHe BEKTopa Mo Oasucy,
CKaJIsIpHOE IPOM3BEICHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJd MEKIY
BEKTOpPAMHM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO.
JUIL  peUIeHHs TEeOMETPHUYECKMX 3aJad W 3ahad JPYrux Yy4eOHBIX

MPEIMETOB
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YMenue BbpIOMpaTh MNOAXOASIIMH METON JJIi pelleHus 3aJauu;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKM B M3Y4YCHUM IPUPOJHBIX W
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUN; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, YMEHUE IIPUBOIUTH
MpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCHMCKOM W  MHPOBOM

MaTeMaTH4eCKOM HAaYyKH




9. HEPEYEHb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

EI'D IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbhblie u nensie yncia. [Ipu3Haku AeTMMOCTH LENbIX YHCE
12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCcKOHEUYHbIE IEPUOANYECKUE IPOOH
L3 Apudmernueckuii KOpeHb HaTypalIbHOM cTeneHu. JedcTBus ¢ apuMeTHIecKUMu
' KOPHSIMH HAaTypaJbHOU CTENeHH
L4 Crenenp c¢ nensiM nokaszareneM. CreneHb € palMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa cTENEHU
L5 CuHyCc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTypabHBIC JOTapU(BMbI
JletfictButenbHble 4HCIa. ApupMETHYECKHE OIepanud ¢ JICHUCTBUTEIHHBIMH
1.7 yuciamu. [lpuOnuxEHHbIE BBIUKUCICHUSA, TpPaBUJA OKPYTJICHUS, TPHUKUIKA H
OLIEHKA Pe3yJIbTaTa BHIYMCICHUH
1.8 [Ipeobpa3oBanue BbIpaKEHUIN
1.9 KommiekcHbie uncia
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [emnple 1 1poOHO-pallMOHANBHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuroHomeTpudeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [oka3zaTenbHbIE U TOTapUPMHUYECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuia cucTeMsl JMHEHHBIX ypaBHEeHHH. OnpeaeauTenb MaTpUIbl
3 OyHKIMH U TpaduKH
31 @yHK1us, crnocodsl 3aaanus ¢yHkuuu. I'padpuk Qynknuu. B3anmuo obpaTHble

¢dbyukaun. YeTHbie 1 HeuéTHBIC PyHKIMU. [leproanyeckue GyHKIUN




Ob6nacte omnpeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynu QyHKimm.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.

32 Makcumymbl 1 MUHUMYMBI (yHKIMU. Haunbonbliee M HanMeHbIllee 3HAYCHHE
(GyHKIIMY Ha IPOMEKYTKE
13 CrenenHas ¢yHKIHMS C HaTypajdbHBIM U IIeNbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Toukm paspeiBa. AcumntoTsl rpadukoB GyHkumid. CBoicTBa (QYHKINH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS IOCICA0BATEIILHOCTEH
3.8 Apudmerndeckas u reoMmeTpudeckas nporpeccuu. ®opmyra CI0KHBIX POIIEHTOB
4 Hauana matemaTn4eckoro aHaiamsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMN
[IpuMmeHeHHe MPOU3BOMHON K HUCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTHh H
4.2 sKcTpeMyMbl. HaxoxxaeHne HanOobIIero 1 HAaMMEHbBIIETO 3HAaYeHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHOrorpaHHuK"
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopanHatsl 1 BEKTOpBI




10. YHEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

[TopsiakoBbIit
HOMED
y4eOHMKA U
pa3paboTaHHBIX
B KOMIIEKCE C
HUM y4eOHBIX

HaumenoBanue yueOHMKA

ABTOp (aBTOpCKHIA
KOJUUIGKTUB) y4eOHUKA

Kiacc

IIpaBooGmamaren

nocoowuii B

dhenepampHOM
nepeyHe

YUICOHHKOB

1.1.3.4.1.2.1.. Maremaruka: anrebpa u Hagyama Aranacsan JI.C., 10-11 | AxkuuonepHoe
MaTeMaTUYECKOTO aHaIu3a, Byrty3os B.®., o01IecTBO
reomeTpus. ['eomerpust Kanomues C.b. u np. «3naTenncTBo
«[IpocemeHne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Bb.I'. 3uB. lugaktnueckue Marepuaiibsl o reomerpun s 11 knacca. — M.
[Ipocsemenue, 2013.
b.I'. 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3amauu o reometpuu aisg 7 — 11
kiaccoB. — M.: [IpocBemienue, 2013.
C.M. CaaksiH, B.®. byty3os. U3yuenue reomerpuu B 10 — 11 knaccax:
Meroanueckue peKoMeH1aluu K yueOHuKy. Kuura nis yaurens. — M.
[Ipocsewmenue, 2013.
JI.C.CararenoBa, B.H.Ctynenenkas. [Ipaktuueckas reomerpus. KomObunanum

reomeTpudeckux tei. 10-11k1. Metoanueckoe nocodue. M: «I'mobyc» 2010r
HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://window.edu.ru/catalog/resources?p_rubr=2.1.21

https://edsoo.ru/

https://linfourok.ru/

https://multiurok.ru/
https://www.yaklass.ru/

https://www.prodlenka.org/

CUCTEMA OLIEHKU JOCTVDKEHWH TIJIAHUPYEMBIX TTPEJMETHBIX
PE3VJIbTATOB OCBOEHNA YUEBHOTI'O ITPEJIMETA

OCYIIECTBIISIETCA B COOTBETCTBUU C METOJAMYECKUMHU PEKOMEHAAIMSIMU IPEACTABICHHBIMUA Ha
odunmansHOM calite « EquHoe conepxkanue o01iero oopasoBaHus» B pasjeiie «K MeTtoandeckue

PEKOMEH AN

MNEpUOANIHOCTH W  IOPAIAKE

https://edsoo.ru/mr-matematika/

o6yuaroruxcst MKOY — OPJIBIHCKOM COIII Ne2

TCKYIIECTO KOHTPOJIIA U HpOMe)KYTOQHOIZ

nu IIOJIOKEHUMEM O ®opmax,

aTTeCTalnnu



http://window.edu.ru/catalog/resources?p_rubr=2.1.21
https://edsoo.ru/
https://infourok.ru/
https://multiurok.ru/
https://www.yaklass.ru/
https://www.prodlenka.org/
https://edsoo.ru/mr-matematika/




3AYETHBIN JIUCT
IMPOMEXYTOUYHASI ATTECTALMS IIO MOJYJISIM

D®UO obyuyaromuxcs

HNPEJMET TEOMETPUAyra

KJIACC-10
No HAMMEHOBAHUE OJATA | OHEHKA | POCIIUCB | ®©UO IIEJAT'OT'A
MOAVYJIA
Mopayns 1 | Benenue B
crepeomeTpuio.[lapaienbHOCTD IPSMBIX
B IIPOCTPAHCTBE, YTOJI MEXKAY NPSMBIMHU.
Moaynb 2 | AKCHOMBI CTEPEOMETPUH.
[MapannensHOCT B IPOCTPAHCTBE.
CeueHusl.
Moayns 3 | IlepnieHAUKYISIPHOCTb OPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.
Monyns 4 | YTrisl ¥ pacCTOSHUS.
Moayns 5 | MHOrOrpaHHUKH.
Monyns 6 | BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE.
IIEPEBEJIEH B 11 KJIACC
JIUPEKTOP LIKOJIBI: / /
MIT JIATA
KJIACC -11
Ne HAMMEHOBAHUE OJATA | OHEHKA | POCIIUCH | ®UO ITEJATOTI'A
MOIVYJIA
Moaynb 1 | AHanuTHYECKASTEOMETPHUSL.
Monyns 2 | IloBToperue, 0600meHHE 1
CUCTEMaTH3alHs 3HAHU.
Monayns 3 | OOBEMMHOTOTpaHHHKA.
Monynb 4 | TenaBparnieHus.
Mogayne 5 | Tlnomaau noBepxXHOCTH U 00BEMBI
KPYTJIBIX TEIl.
Moaynb 6 | JIBUKeHUS.
JIOIVIIJEH K HTOTOBOM ATTECTALIUHI
JIUPEKTOP LIKOJIBI: / /

MiIl JTATA







