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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBAsieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3oBaHusl, TaK KaK 00€CIIEYNBAET BOZMOXKHOCTh U3YUEHUS JUCIUILTUH
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH W NPEIMETOB TI'yMaHUTapHOIO LMKIIA.
[lockonpky  JOrM4yeckoe  MbIIUIEHHE,  (OpMUPYEMOE€  IpU  U3Y4YEHHUHU
00y4aroIUMUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPXKIACHUN MPU PEIICHUH T€OMETPHUUECKHUX
3aa4, yMEHHE BBIABUIaTb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCHOJIB3YIOTCSl MPU PEUIEHUM 3a]1a4 €CTECTBEHHO-HAYyYHOrO LIMKJIA, B YACTHOCTHU
¢buznyeckux 3aaay.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriryOonéHHOM
YpPOBHE — pa3BUTUE WHIUBUIYAJIbHBIX CIIOCOOHOCTEH OO0y4aromuxcs IHpu
U3y4YE€HUU T€OMETPUHU, KaK COCTAaBJISIIOIIEH MpeaMeTHOM obnactu «MaremaTuka u
uHpopMaTuKka»  uyepe3  oOecreueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONB30BaHusl Oosee TIIyOOKMX TEOMETPUYECKHX 3HAHUH U JCHCTBHIA,
CHELM(PHUUHBIX T€OMETPUHN, U HEOOXOJUMBIX JUIsl YCHEIHOT0 NMPO(eCCHOHAIBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIMH 3a7ja4aMy Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUJIUBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

pacliMpeHHe MPEeACTaBICHUSI O T€OMETPUU KaK YaCTH MHUPOBOM KyJbTYphl U
(opMHpPOBaHKE OCO3HAHUS B3aMMOCBSA3H F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupOoBaHUE TMPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOXHEHIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIONIMX OINUCHIBATh U HM3ydaThb
pa3HbI€ SBJICHUS OKPY’KAIOLIEro MUPA, 3HAHUE MOHATUIHOIO ammapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMupoBaHHE€  YMEHHUS  BJIAJeTh  OCHOBHBIMH  TOHSTUAMH O
MPOCTPAHCTBEHHBIX (UTypaX W HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE MX IPUMEHATb, YMEHHs JOKa3blBaTb TEOPEMbl M HAXOIUTh
HECTAaHJAPTHBIE CIIOCOOBI PELICHNUS 33/1a4;

dbopMHpoOBaHKE YMEHHUS Paclio3HAaBAaTh HA YEPTEXKaX, MOJACIAX U B peaTbHOM
MHUpPE MHOTOTPAHHUKH U Tejla BpAILEHUS, KOHCTPYHPOBAaTh T'€OMETPHUECKUE
MO/IENH;

(GopMHpOBaHNE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O0 MOCTPOEHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE MOHMMAHUS POJU AKCMOMATUKH TMPHU
IIPOBEJICHUN PACCYKIACHNN;

(GopMHpOBaHHE YMEHMs BIAJETh METOJAMHU J0Ka3aTeJbCTB U aJrOPUTMOB
pElIEeHUsl, YMEHHUS UX NPUMEHIThb, MPOBOJUThH JOKA3aTENIbHBIE PACCYKJEHUS B
XOJIe pelIeHNs CTEPEeOMETPUUECKUX 3aay U 3a1au ¢ MPAaKTHUECKUM COJIEP KaHHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB MpHU



00OCHOBaHUHU MaTEMaTHYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B POBEICHUHU
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIUIEKTyaIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH 00yuaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHM:
YMEHUSl Paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyaIlUsX W MPU U3yUYCHUU APYTHUX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUS pEaJbHBIX CHUTYallUid, HUCCJIENOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIPETALMHU [TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP)KATEILHBIMU JIMHUSAME y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBustores: «lIpsiMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema Bpamenusi», «BekTtoppl ©  KOOpAWUHATHI B
IPOCTPAHCTBEY, «JIBUKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeOoBaHMEe «yMETh ONEPUPOBATH
MOHATUSIMWUY», PEICBAHTHBIMU TEOMETPUHM Ha YTIyOJIEHHOM YpOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOI0 Kypca, a
dbopMHpOBaHHWE  JIOTMYECKUX YMEHUN  pacrlpeiensercs He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSM, HO U 10 Togam obydenus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEJAMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHON pabouei
NpOrpaMMbl, paclpelea€HHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamanich HEOAHOKPATHO. JTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU MOHITUSMH U HaBBIKAMU MOCIIE0BATEIbHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIINIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YyYaIoIIMXCsl, PACIIUPSS U YIITyOuIsist
e€, 00pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus s guddepeHuudanuu  o0ydeHHs,  MOCTPOCHHS
UHAUBUAYAbHBIX —00pa3oBaTeIbHBIX MporpamMMm, OOECNeUuTh YriyOJIEHHOE
U3y4YEeHHE TEOMETPHUU KaK COCTaBJIAIONIeH yueOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIOIIMXCA K MPOJODKEHHIO H3YyYEHUS MaTeMaTUKH C
y4u€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrieurBas MPEEMCTBEHHOCTb MEXKITY
0o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSL ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTbD,
npoctpancTBo. I[loHsTHe 00 aKCMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHue MpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIHNECs,
MapajyieIbHble M CKpelIMBaroIuecs ImpsMble. [Ipu3HakKuM CKpemmBarOmuxcs
npsAmbIX. [lapannenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAapaAJIICIbHbBIC
OpPSAMBIE B IPOCTPAHCTBE, MAPAJIIENBHOCTh TPEX NPSIMBIX, TAPAJUIENBHOCTD TPAMOMN
u 1uiockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHHUE, H300pakeHue
¢uryp. OcHOBHbIE CBOWCTBa MapajlieIbHOIO MNpOeKTUpoBaHus. HM3o0pakeHue
¢buryp B mapayieIbHONW MPOEKIMHA. YTJbI C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MPOCTpaHCTBE. [lapayyienbHOCTh MIIOCKOCTEN: MapalieiibHbIC
IIJIOCKOCTH, CBOKWCTBA IapaJijIeIbHbIX IJIOCKOCTEH. [Ipocrenmue
MPOCTPAHCTBEHHBIE (PUTYpPHI HA IUIOCKOCTH: TETpadiAp, MapauIeNICIHIIC]I,
MMOCTPOCHHUE CEYCHHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJIAPHBIC MPSMbIC B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIENbHBIE W NEPHEHIUKYJSAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHINKYISIPHOCTH MPAMOM M INIOCKOCTH, TEOpeMa O MPsSMOU
MEPIICHAUKYISIPHON TTOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl Ha  IUJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
mIockocTer. Teopema o TpEX NEPNEHIUKYIAPaX.

VYribl B MPOCTPAHCTBE: YroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYIPAHHBIM
yroJ, JUHEWHBIN YroJl JIBYIPAHHOTO yriia. TpEXTpaHHbIM U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKMX U
JBYTPAaHHBIX YTJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJa.

MHororpaHHuKu

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronbHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBast ¥ TOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, MOpsAMOYTOJAbHBIA — MApaJUIENENUIIE]l U  €ro  CBOMCTBA.
Kparuaiiimme mnyTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronbpHas mnupamuia,
npaBwibHasg W yceu€HHas nupamuzabl. CBoiicTBa pé€6ep M OOKOBBIX TIpaHel
NpaBUJIbHOW NHUpamuibl. I[IpaBuiabHBIE MHOTOTpaHHUKH: NpaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IHPAMHUAA, NPABUIIbHAs TPEYroJibHas INHpPaMHAA M IPaBWIbHBIN
TeTpa’ap, KyO. IlpeacraBieHue O mpaBWIbHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JOJIEKadIp U UKOCAdIP.

Borunicnenue 31€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalv, YIJbL.
[Inomane OOKOBOM MOBEPXHOCTH M TOJIHOM TMOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIIAJ b OCHOBAHWiI, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW IPU3MBIL.
[Tnomane OOKOBOII NOBEPXHOCTM U IMOBEPXHOCTH NPABUIBHOM MNUPaMHUJBL,
TeOpEMA O TUIOIIAIN YCEYEHHON TMPAMHUIBI.

Cummerpruss B MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B IPAaBUJIBHOM MHOTOI'PDAaHHHUKE: CHUMMETPUS
napaJulesIeNnIela, CUMMETPUsS IPAaBWIBHBIX IPHU3M, CHMMETpHUS IPAaBHIBHON
ITAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IIoHsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
IIonsiTHEe KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema O pasloOKEHWMM BEKTOpa IO  TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. [IpsmoyrompHasgs cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3p MeXIy KOOpAMHATaMH BEKTOpa M
KOOpAMHATAaMU TOYEK. YTOI Mexay BeKkropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tesa Bpaimenust

[lonsiTus: UWIMHAPUYECKAs TOBEPXHOCTb, KOHHUYECKAs TOBEPXHOCTbD,
chepuueckas TMOBEPXHOCTh, OOpa3ywIue TMOBepXHOCTEeH. Tema BpaleHUs:
IWIMHIP, KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosioxeHne
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepbl u
mrapa.

O6bEM. OcHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
IOpSIMOYTOJIBHOTO Mapajienenumnena u ciaeactsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM NpPU3MBI, HWIMHJpA, MUpaMuabl U KoHyca. OOBbEM IIapa U I1apoBOTro
CeTMEHTAa.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas okojo uwiuHapa. Ilepeceuenne cdepel u mapa ¢
wiockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsATHE MHOrOrpaHHUKA,



OMKUCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalllCHMUS.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUIOHaaAb cepbl U e€ yacTei.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OOBEMOB, IUIOMANEH MMOBEPXHOCTEH
nonooueix ¢uryp. IIpeoOpaszoBanue momodus, romoreTus. Pemenue 3agau Ha
IUIOCKOCTH € UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TeJl BPAILIEHUS: CEUCHUSI IIMIIMHIPA
(mapayyienbHO YW MEPHEHAUKYJISPHO OCH), CEUYEeHUs KOHyca (mapajuielbHbIe
OCHOBAHUIO M MPOXOSIINE Yepe3 BEPIUINHY), CEUCHUS I1apa, METOIbl TOCTPOCHUS
CEUYEeHMI: METOJ CJEeJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]I MEepeHoca
CEKyIIeH MIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepauuud Haj —BekTopamu. BekropHoe
yMHOXK€HHE BeKTOpoB. (CBOHCTBa BEKTOPHOro yMmHOXeHus. IIpsmoyronpHas
cUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUU TeOMETPUUYECKHUX
3azay.

JABU:KEeHMS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakeHus. JIBuxkeHUss U paBeHCTBO (QUTYP.
OOmme cBoiCTBa NBWKCHHWH. BHIbI IBIWKEHUN: TapallyIeNbHBIA TIEPEHOC,
LEHTpajJbHas CUMMETpPHUS, 3€pKalbHass CHUMMETpHUsS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBHIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTH IPAXKJAHCKON MO3ULIUU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUMCKOro  0OIlecTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOLIeTyp TPaKTAHCKOTO 0OmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHHUE
B3aUMOJEHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSAMY ¥ Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HUICHTUYHOCTH, YBAKCHUS K
IPOLLJIOMY W HACTOSIIEMY POCCUMCKOW MAaTEMAaTHWKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSAM POCCUMUCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYECKOW IIKOJbI,
WCIIOJIb30BAaHUE ATHX JOCTIDKCHHH B JAPYTMX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, cCPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH M JIEATeIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOrO OyAyIIEro;

4) acTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MATEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 30pOBBIO (370POBOE MHUTAHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATETLHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TpYyHy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  MPOPECCHOHAILHOW  JESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKECHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccu u pearrM30BBIBATH COOCTBEHHBIC JKU3HECHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTHXKEHUU BCEH KU3HU, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KyJNbTYypbl, TOHMMAaHUE BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHME TI100aIbHOIO XapaKTepa SKOJIOIMUECKHUX MTPo0IeM, OpUEeHTaLUs
Ha IPUMEHEHHE MaTeMaTU4YeCKUX 3HAaHUU JUIs pElIeHus 3a7ad B 00JacTH
OKPY’KAlOLEW Cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX
ITOCJHEACTBUN 11 OKPYKAIOLEU CPE.IbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHMPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M OOIIECTBEHHOW  MPAKTHKW, ITOHUMaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKOM MAeATEeIbHOCTH, 3TAloB €&
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTUS LUBUIIM3ALMM, OBJIAJCHUE S3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYID M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
VHJVMBUAYAJIBHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3oBble 1ornueckue AecTBUS:

BBIIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHI, OTHOLIEHUH MEXIy MOHATUIMH, (HOPMYIUPOBATH
OTNpeJeICHNs MOHATUI, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK Kilaccuukaiuu,
OCHOBaHWsI JiJ1s1 0000IICHNS 1 CPABHEHHSI, KPUTEPUU MTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynmupoBaTh H  TPeoOpa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJIITh MATEMATHUUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JAHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, NPEIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIM
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IbI;

BBIOMpaTh CMOCO0 pemieHnus ydeOHOM 3amaud  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJNiee TMOAXOMAIMHMA ¢ y4ETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/ibcKue 1eMCTBUA:



UCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TIO3HAHMS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOIeMy,
yCTaHaBIUBaTh MCKOMOE W JaHHOe, (OpMHUPOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

MPOBOUTH CAMOCTOSATEIbHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSATENILHO (POPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUS, OIEHMBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHNUH;

IMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATh
MPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH ACHUIIMTHI HHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh U HUHTEPIPETHPOBATh HH(POPMAIUIO PA3IUYHBIX BHUAOB U
dbopM TpeICTaBICHNUS;

CTPYKTYypUpOBaTh WH(GOpPMAIIMIO, MPENCTaBIATh €€ B pasIuvHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HaJAEKHOCTD uHbOopMaLuu o CaMOCTOSITENIEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBHUS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0JIe 0OCYXKJIEHHS 3aJlaBaTh BOIIPOCHI IO CYILIECTBY OOCYKIae€MOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJayd, BBICKA3bIBATh WJECH, HAIEJICHHbIE Ha TIOUCK
pEelIeHUsl, COIMOCTABJIATh CBOU CYXIEHUSA C CYXKICHUSIMHU APYTUX YUYaCTHUKOB
nuasora, oOHapyXKMBaTh Pa3juyue U CXOJICTBO MO3WIIHUM, B KOPPEeKTHOH (opme
(hopMyJIMpPOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEJCTABIIATh PE3YJAbTAThl PELICHUS 3aa4M, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Yy4€TOM 3aaad
MIPE3CHTAIIMU U 0COOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YU4ETOM HOBOW WH(OpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJIEKT:

BIIQJICTh  HAaBBIKAMH  TIO3HABATEILHONW  pedekcuu KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3yJIbTATOB, BIAIECTh
criocobaMu CamMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa pPEeleHUs
MaTeMaTUYE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HaIEHHBIX OIMINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH B YCIOBUSIM, OOBSICHATh MPUIUHBI
JOCTKEHUS WIA HEIOCTHKCHUS PE3yJIbTaTOB JIESITEILHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTh:

MOHMUMATh M KCIOJL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBHUIYJTBHON
paboThl Tpu pemeHnH YYeOHBIX 3a7ad4, TPUHUMATh II€Ib COBMECTHOU
JESITeIbHOCTH, TUTAHMPOBATh OpPTaHW3aIlMI0 COBMECTHOM paboOThI, paclpenessiTh
BUABl pabOT, IOTOBapWBATHCSA, OOCYXJAaTh TpOIECC W pe3yabTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (opMax paboThl (0OCYyX)IaeHUsI, OOMEH MHEHHUI,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOJIHATH CBOK YacTh pabOTBl W
KOOPJAMHHUPOBATh CBOM JACHCTBHS C JPYTMMH 4WICHAMH KOMaHbI, OICHUBAThH
KaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOICHUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayIUTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPHUH TIPU
pelIeHNH 3a7a4 U MPOBEJACHUU MaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEJACTBUSA M3 HHUX MpPHU pPEUICHUU
reOMETPUYECKUX 3a]1ay;

e KJACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C YIJIaMH B
OPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IpU3Ma,
nUpaMuaa, NpsIMOYTOJIbHBIN Napaiienenune, Ky0);

e KJIacCU(pUUUPOBAThL  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS  JUIS
KJaccu(pukanum;

e CBOOOAHO ONEpPUPOBATH TOHATUSAMHU, CBA3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHUKOB MJIOCKOCTHIO;

e BBINOJHATH napajiebHoe, LEHTpaJIbHOE u OpPTOrOHAIBHOE
NPOEKTUPOBaHUE (UTYP Ha IMJIOCKOCTh, BBHIMIOIHATH M300pakeHUsT QUryp
HAa TIOCKOCTH;

e CTPOUTH CEYECHHS]I MHOTOT'PAHHUKOB PA3JIMUYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBUHUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Ipu3Ma,
NUpaMKuIa), FTEOMETPUUYECKUX Tell C IpUMEHEHUEM HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUIMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHUHU, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsi;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJHATH JACUCTBUS HAJ| BEKTOPAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUH H
HaXO0XJCHUE T'€OMETPUUYECKUX BEIUYUH, MPUMEHSS W3BECTHBIE METO/IbI
OpU PEIIEHUMH MAaTeMaTUYECKHUX 3aJa4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO)KHOCTH;

e TMPHUMEHATh NPOCTEHINNE MpPOrpaMMHBIE CpPEIACTBA U  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ay;

e W3BJEKaTh, MPEOoOpPa30BBIBATH M HWHTEPHPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh U3yYCHHbIC MOHSATHUS B
Ipolecce TMOUCKAa peHIeHUs] MaTeMaTH4ecku  chopMyIupoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEaNbHbIE CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCJIeIOBATh MOCTPOEHHBIE MOJENHU C MCIOJb30BAaHUEM TI€OMETPUUECKUX
NOHSTUI U TeopeM, ammapara ajnreOpbl, peliaTb MPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXJICHUEM I'€OMETPUUECKUX BEJINYUH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu GyHAaAMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayqUTCs:



CBOOOJHO OINEPUPOBATh TMOHSATHUSMHU, CBSI3aHHBIMHU C IHJIUHAPUYIECKOM,
KOHHYECKOM U chepuyeckod MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJTyYEeHHUS;

OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C T€JIaMU BPALLCHUS: LIUIUHIPOM,
KOHYCOM, c(pepoii u Imapom;

pacno3HaBaTh Tela BpamieHus (UWIMHAP, KOHYC, cdepa U 1ap) u
OOBSACHATH CIIOCOOBI OJTYUEHHUSI TeJl BpAIllCHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIONIOKEHUE CHEPDI U MIOCKOCTH;
BBIUUCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TN BpaLICHHUS,
O0OBEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJ BpallleHHUs,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (popmyIr;

CBOOOJHO OINEPUPOBATH MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHHWsT U MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK I TEJIO
BpaIlCHUS;

BBIUUCIISATH COOTHOUICHUS MEX/Ty TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
IMOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpPHl, BBITOJHATh (BBIHOCHBIC) TUIOCKHE
YepTeKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpeACTABICHHYIO Ha
YyepTekax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHATH ONEpaIMK HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHUE 3aa4i Ha BBIYUCIEHUE YTIIOB MEX]Y MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUMCJICHHE PACCTOSHUNW OT TOYKM 1O IUIOCKOCTH, B
1IEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHNUH;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
POCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TeN BpaIlllEHUS Mpu
[IapaJuIeIbHOM  NEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, TPU TOBOPOTE BOKPYT MPSAMOii, MpeoOpa3oBaHus moo0us;
CTPOUTH CEUEHUST MHOTOTPAHHUKOB M TEJ BpallCHUs: CEYEHUS LUIUHIpPA
(mapajuienbHO W NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILINHY ), CEUCHHUS 1apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METON CJIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUSA;

OPUMEHSTh TeoOMeTpuyeckre (akThbl JUIsl PEIICHUS CTEePEOMETPUUYECKUX
3a/7a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/I1aHbI B IBHOU W HESBHOU (hopMme;

pelarh 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXO0KJICHUE TEOMETPUUECKUX BEIINYNH;

OPUMEHSATh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

MPUMEHATh  [OJYYEHHbIE  3HAHWA  HA  MPAKTHKE:  CPAaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3YUYEHHbIC
NOHATHSA, TEOPEMBI, CBOMCTBA B IMPOLECCE IMOUCKA  PEIICHUs
MaTeMaTh4ecku  CHOpPMYyJIMpPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peaIbHBIE CUTYallMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOAENU C UCIIOJb30BAHUEM TE€OMETPUUECKUX TMOHITUH UM TEOpEM,
anmapara anreOpbl, peuarh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEJINYHH;

UMETh TIPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu pyHAaMEHTa Pa3BUTHUSL TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuectBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM
o/ DpPOrpaMMEI Beero KoHTpoJbHBI IIpakTH4e
e padoThbI padoThI
1 Bsenenue B ctepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsiMplx B 6 i
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHAUKYISIPHOCTD MPSIMBIX U ’5
IJIOCKOCTEH B MIPOCTPAHCTBE
VYTIIBl M pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkrtopsl B ipocTpaHcTBE 12
2 HOBTOPGHI/IC, 0000I1IcHHE U CHCTEMAaTHU3aLIMs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne i/m HpOrpaMMBI Beero KoHnTpoabHbI IpakTn:
e padoThbI padoThI
1 AHanuTHuyecKas FeoMeTpHUs 15 1
) [ToBTOpeHwme, 0606LueHI:Ie u 15 !
CUCTeMAaTHU3aIHsI 3HAHHA
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JIBukeHus 5 1
. [ToBTOpEHNE, O606I.H€HI:I€ u 17 )
cUCTeMaTHU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHble
padoTsbI

IIpakTHYecKH(
padoTbI

OcHoBHEBIE TIpaBHiia H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajuIebHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsATHA CTEpEeOMETPUN: TOUKA, IIPsIMas,
TUIOCKOCTB, MPOCTPaHCcTBO. OCHOBHBIE
MpaBuUIia U300paKCHUS HA PUCYHKE
IJIOCKOCTH, MapaJJICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIuHbI OTpE3Ka

[TonsTHs: epeceKaroIuecs MIOCKOCTH,
nepeceKaroyecs npsimasi ¥ miIocKocTh;
MIOJIyTIPOCTPAHCTBO

[ToHsATHSA: MEepecekaromuecs MI0CKOCTH,
HepeceKarouecs npsimasi v IIOCKOCTb;
MIOJIyIPOCTPAHCTBO

MHoOTOTrpaHHUKH, U300pAKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHoTOTrpaHHUKH, U300pAKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJICZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
crneactBus u3 HUX. CriocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uX
pEdpa. M3o0pakeHne nepecedcHus
MIOJIyYEHHBIX II0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH LBETAMH

11

N300pakeHne ceueHuil mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uX
pEbpa. M3o0pakeHne nepecedcHus
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH LBETAMH

12

N3o0pakenune ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOISAT Yepe3 uX
pEbpa. M3o0pakeHne nepecedcHus
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH LBETAMH

13

N3o0pakenune ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. U3o0paxkeHue nepecedueHus
MIOJIyYEHHBIX IUI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHHI Pa3HBIMH LBETAMH

14

Merton cnenoB uisi TOCTPOCHUSI CEUCHUI




15

Merton cinenoB 1uisi HOCTPOCHUST CEUCHHI.
CBoiicTBa epeceyeHnil MPSIMbIX U
IJIOCKOCTEH

16

Merton cinenoB 1uisi HOCTPOCHUST CEUECHHI.
CBoiicTBa nepeceyeHnui MPSIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceyenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alNCh 11aroB
IIOCTPOCHHUS

18

[TocTpoenue ceyenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alMCh 11aroB
IIOCTPOCHHUS

19

[TocTpoenue ceyenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alNCh 11aroB
IIOCTPOCHHUS

20

[TocTpoenue ceyenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alNCh 1IaroB
IIOCTPOCHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYroJbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. MicTtopus pa3ButHs




TUTAHUMETPHUH U CTEPEOMETPUN

23

KontponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3auMHOe pacmonokeHue npsMbIX B
npoctpancTBe. CKpelyBarommecs
npsiMble. [Ipu3Haky CKkpelmuBarOmuXCs
npsimbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€IVMHCTBEHHOCTH MPSIMOU IapajuIeIbHON
JAHHOU NPSAMOU, IPOXOASAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIIEH HA JaHHOU
npsMoi. JleMMa o nepecedeHuu
NapajuIeIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamtensHOCTB TpeX mpsMbIX. Teopema o
TpEX MapajuleNIbHBIX NPsAMBIX. Teopema o
CKpELIUBAOIIUXCS MIPSIMBIX

27

[TapamnenbHOE MPOESKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapaJIEIBLHOTO
MPOEKTHpOBaHuUs. M300paxeHne pa3HbIx
¢buryp B napajienbHON MPOEKIMN

28

[lenTpanbHas npoekius. Yrou ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

29

3amaun Ha NOKAa3aTeILCTBO U
HCCIEI0BaHue, CBI3aHHEIC C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

[TonsTHS: MapaaaeaIbHOCTh NPIMOMN 1




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajIebHOCTU MPSIMON U TUIOCKOCTH.
CBoiicTBa mapajuieIbHOCTH MPSIMOM U
TJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BEIYUCIICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, IPOXOASILETO Yepes3
JAHHYIO MPSIMYIO Ha YepTexe U
MapajijIeIbHOTO IpYyron npsimoil. Pacuér
OTHOLIEHUH

33

[TapannenpHas nNpoexius, MPUMEHEHNE
JUIsL TIOCTPOCHUS CEYCHHI Ky0a u
napauienenunena. Ceoncraa
napajuieJenunea u Npu3Msl

34

[TapamensHbie mrockoctu. IIpusznaku
[apaJuIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 mapayieNbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, IPOXOASIIEN
4yepe3 TOUKY, He MPUHAIEKALLYI0 TaHHOU
IUIOCKOCTH U CJIEICTBUS U3 HEE

36

CBoiicTBa napajuiesbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSMBIX IIEPECEUCHUS
IIPU MIEPECEUEHNHU JBYX MMAPAJUIEIIbHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapasuieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEXKIY IMapauIeTbHBIMU
TUTOCKOCTSIMH; O TIEPECEUCHUN TIPSIMOIA C
IBYMS TApAIICTIbHBIMU TUTOCKOCTSIMH

38

[ToBTopenue: Teopema [udaropa va
TJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBLHOTO
napajuienenumnena

41

Brruncnenue IMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenure e

42

[TeprieHAMKYASAPHOCTH NPAMOUN 1
miockoctu. [Ipuznak
MEPIEeHIUKYISIPHOCTH MIPSIMON U
IIOCKOCTH

43

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mockocth. [Ipusnak
MEPIEeHIUKYISIPHOCTH MIPSIMON U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHANKYISIPHON K TUIOCKOCTH

45

[1110CKOCTH ¥ EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[1110CKOCTH ¥ EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepnienauKysip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKyIsipa U3 TOYKU Ha
PSIMYIO

[lepnienauKyIsip ¥ HAKJIOHHAS.

48 [TocTpoeHune nepneHaUKyIsIpa U3 TOUKU HA
MPSAMYIO

49 Teopema 0 TpEX nEepHEeHAUKYIIApAX
(mpsimast 1 oOpaTHast)

50 Teopema o0 TpEX NeprneHANKYIApax
(mpsimast u oOpaTHas)

51 YTroa Mexay CKpelrBarOIIMMUCS
MPSAIMBIMU
[Touck neprneHauKyIIpHBIX IPSIMBIX C

52 MOMOUIBIO IEPIIEHIUKYJISIPHBIX
IJIOCKOCTEMN

53 OpTOronanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

54 [IPaBUJILHOM ITUPAMU/BI C ITIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

55 [IPaBUJILHOM ITUPAMUBI C ITIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU
CummMeTpusi B IPOCTPAHCTBE

56 OTHOCUTEJBHO IIIOCKOCTH. [1nockocTu
CUMMETPUI B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JICTBUE CUMMETPUU

53 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH




59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKHU J0 TUIOCKOCTH

60

Crioco0bl OMyCTUTh MEPIEHAUKYIISPBI:
CUMMETpPHUS, CABUT TOYKH TIO
napajieabHON PSMO

61

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

Konrponbnas padora "B3anmuoe
pacroio’keHue MPSIMbIX U MJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyros MeXay NpsSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKITY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckrue METOIbI BEIUUCICHUS
yriia MeXIy MPSMBIMU B MHOTOIpPaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYI'PAHHOTO yrIiia

67

[lepnenaukymnspusle miockoct. CBONCTBA
B3aUMHO NEPHEHIUKYJIPHBIX TIIOCKOCTEN

68

[Ipu3Hak neprneHAuKyJISIPHOCTH
IJIOCKOCTEH; TeOpeMa O MpsMOK
[epecedyeHus ABYX IIOCKOCTEH
MEPIEHANKYJISIPHBIX TPEThEU IIJIOCKOCTH

69

[IpsiMOoyTONBHBIN MapasuieNenuIe; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenumneia

70

Teopema o nuaroHasn npsIMOYroJbLHOTO
napajuieNienunea u cieCTBUE U3 Heé

71

CrepeomeTpruecKkue u NpUKIaIHbIE
3aJa4u, CBJA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUECM MPAMBIX U INIOCKOCTU

72

IToBTOpEHME: CKPELUBAIOLIUECS TPSMBIE,
napasiesbHble TUIOCKOCTH B CTaHIApPTHBIX
MHOTOI'paHHHMKAX

73

[Tapa mapannenbHbIX TIOCKOCTENW HA
CKPELIUBAIOIIUXCS IIPSIMBIX, pACCTOSHUE
MCXKAY CKPCIIHUBAIOIIUMUCA TPAMBIMU B
MPOCTBIX CUTyalUAX

74

PaccrostHre OT TOYKH 10 IIIOCKOCTH,
paccTostHAe OT MPSMOU J0 TUIOCKOCTH

75

Brrunciienue paccTossHUN MEXITY
CKPEIHBAIOIIUMUCS MPSIMBIMU C
MOMOUIbIO NEPIIEHANKYISIPHON MIIOCKOCTH

76

TpéXrpaHHbll yroi, HepaBeHCTBa s
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YTJiia

71

DIeMEeHTHI CPepUIECKON TEOMETPHH:
reoIe3NYECKUE JIMHUU Ha 3eMIIe

78

KonrponbHas padora "Yrisl u
paccrosiHus"

79

CucreMmaru3zanus 3HaHuM "MHOTOrpaHHUK




U €T0 DJIEMEHTEI"

[Tupamuna. Bunsl nupamua. [IpaBunsHas

80 1
MpaMuIa

21 [Ipusma. IIpsAmas 1 HaKIOHHAS IPU3MBIL. 1
IIpaBunbHas npusma

22 [IpsiMoit napajienenunen, 1
NPSAMOYTOJIBHBIN Mapasuienenunen, Kyo

23 Brinykisie MHOTOrpaHHUKH. TeopeMa |
Ditnepa
Brinykisie MHOTOrpaHHUKH. TeopeMa

84 Oitnepa. [IpaBuibHbIE U TOTYNPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponbnas padora "MHororpaHHuKH" 1

26 ITonsiTHE BEKTOpA HA INIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOK€eHuE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ POU3BEACHUE 1

93 Brruncnenue yria Mexry BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimune 3a1auu ¢ BEKTOPaMH 1

95 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1




96 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1
98 O06o001IeHre U crcTeMaTH3alus 3HaHU N 1
99 O0001IeHrEe ¥ cucTeMaTU3alus 3HaAHUH 1
100 Hroroas koHTpoipHas paboTa 1
101 HToroBast KOHTpOJbHAsA padoTa 1
102 O06001IeHre U crcTeMaTH3alus 3HaHU N 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoanuyecTBO 4acos

Nen/m | Tema ypoka B Konrtpoabubie | IIpakTHuecKn
cero padoThI padoTbI

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa 1
Ha TUIOCKOCTH U B IIPOCTpaHCTBE"

) IToBTOpenue temsl "CkansipHOE 1
IIPOU3BE/IEHNE BEKTOPOB"

3 [ToBTOpenue Tembl "Breruncnenue yria |
MEXK]ly BEKTOpaMHU B MPOCTpaHCTBE"

4 [ToBTOpeHue TeMbl "YpaBHEHUE TTPSIMOM, |
MPOXOIAIIEH Yepe3 JBE TOUKH"

5 YpaBHEHHE IUTIOCKOCTH, HOpMaJlb, 1
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IUTIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1

g JIuHeiiHble HEPABEHCTBA, TUHEUHOE |
IPOrpaMMHUpPOBaHUE

9 JIuHeiiHble HEPAaBEHCTBA, TUHEUHOE 1
MIPOrpaMMHUpPOBaHUE

10 AHaJIUTUYECKHE METO/Ibl pacuéTa yria 1
MEXIy MPSMBIMUA B MHOTOTPaHHUKAX

1 AHaIUTHYECKHE METO/Ibl pacuéTa yria 1

MCXKAY MIIOCKOCTSAMH B MHOTOI'paHHUKAaX




®dopmysa pacCTOSIHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPJMHATAX

13 Haxoxnenue paccTosiHUM OT TOUKH JI0
IJIOCKOCTH B KyOe

14 HaxoxieHue pacCTosIHUM OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOM MHUpaMuU/JIe

15 KonrponsHas padora "AHanutuaeckas
reomerpus”

16 CeueHnss MHOTOTPAaHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOTPAHHUKOB: METOJI CIEI0B
CeueHust MHOTOTPAaHHUKOB: CTaHIApTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenbHble NPSIMbIC U MJIOCKOCTH:
pacu€r OTHOLIEHUM
[TapanyienpHble NpsIMBbIE U MIJIOCKOCTH:

21 YIJIbI MEXAY CKPENIMBAIOITAMHUCS
MPSIMBIMU
[lepnenaukynspHbIC PSAMBIE U

” IJIOCKOCTH: CTaHIAPTHBIE MAPbI
MEPHEHAUKYJISIPHBIX TUIOCKOCTEN 1
MPSAMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnenaukynspHbIC MPSAMBIE U

23 IJIOCKOCTH: TEOpEMA O TPEX

MepIeHIUKYIIpax




24

[lepnieHnuKyIsipHbIE IPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI 115
10!, COOOpaKeHUS TIOT0OMS

26

[ToBTOpEHue: momaau
MHOTOYTOJILHUKOB, (POPMYIIBI JIJIs
TIoIIaiel, COOOpaKeHUsI MOT00MS

27

[ToBTOpEHue: momanun
MHOTOYTOJILHUKOB, (POPMYIIBI JIJIsI
TIoMIaiel, COOOpaKeHUsI MOT00MS

28

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00HS

29

[Inomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUs MO00Us

30

Kontponbnas padota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOI'PaHHUKOB"

31

006bEM Tena. O6BeM IPSIMOYTOIILHOTO
napauiesienumnea

32

3amaun 00 yABOEGHUM Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUH yTiia

33

CrepeomMeTpHUdecKUe 3a/1auu, CBS3aHHBIC C
00BEMOM TIPSIMOYTOIILHOTO
napaJuiesenure/a




HpI/IKJ'Ia,Z[HBIe 3aa4Hu, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MPSMOYTOIHHOTO
napajuiesenumne/a

35 O06BEM TIPSIMO TPU3MBI

36 CrepeomeTpuueckue 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB TIPSIMON TIPU3MBI

37 [Ipuknagueie 3aa4u, CBI3aHHbBIE C
00BEMOM TIPSAMOIA TPU3MBI
Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO

38 onpenenaéHHoro uHTerpaga. Oopém
HaKJIOHHOM MPU3MBI
Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MAPaMU/IBI

40 dopmyna 00bEMa upamuabl. OTHOIICHHE
00BEMOB NMUPaMU/I C OOIITUM yTIIOM
dopmyna 00béMa mupamuasl. OTHOIIIEHUE

41 4
00BEMOB ITUPAMHUL C OOIIMM YIJIOM

M

4 CrepeomeTpuuecKkue 3aJauu, CBI3aHHbBIE C
00BEMaMH HAKIIOHHOW TTPH3MBI

13 CrepeomeTpHuyuecKHe 3aa49u, CBI3aHHBIC C
00BEMaMK MUPAMHUTBI
[Tpuknagaeie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI




[Ipumenenne 00bpEMOB. Beruncnenue

46 paccTosIHUS 10 MIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHUKa"
Hunuuapuydeckasi MOBEPXHOCTb,

48 o0pa3yronue MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [IpssMoi KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroiiue
KOHMYECKOU nmoBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
MapajuIeIbHOM MIOCKOCTH OCHOBAHUS

57 VYceu€nnsiit konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM TOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOM TOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3ajauu Ha

55 JIOKa3aTeIbCTBO M BRIYHCIICHHE,
MTOCTPOEHUEM CEYEHU HUINHAPA, KOHyCa
CrepeomeTpHuueckue 3ajauu Ha

56 JIOKa3aTeIbCTBO M BHIYHCIICHHE,
ITOCTPOEHUEM CEYEHUN HUINHAPA, KOHyCa

57 [IpuknagHeie 3a7a4m, CBSI3aHHbBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HBIe 3aa4Hu, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. Bun u n3o6paxenue mapa

61

[Tepeceuenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. Bun u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepst u e
yacTein

63

CummeTtpust cepsl U 1apa

64

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE cO chepoid U mapom,
MOCTPOCHUEM UX CEUYCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEPOH U MIapom,
MMOCTPOCHUEM UX CEUCHHI IIIOCKOCTHIO

66

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUHCJICHHUSA B Opr)KHOCTI/I, CTaH,Z[apTHLIC
moao0us

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OIrpaHHHUKOB

69

3agauu o TeMe ""Tena u MOBEpXHOCTH




BpaieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Konrponsnas padora "Temna u
MIOBEPXHOCTHU BpaleHus"

72

O06wém nnnmungpa. Teopema 06 00bEMeE
IPSAMOT0 LWIMHAPA

73

Brranciienne 00bEMOB TEIT C TIOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHyca

74

ITmomany OOKOBOH M ITOJIHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aJauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IUITUHAPA,
KOHycCa

76

[Tpukmnanaeie 3ana4un mo Teme "OO0bEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

71

O0BEM mapa 1 IapoBOTO CEKTOPA.
Teopema 06 06wEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIC C BBIYMCICHUEM 00HEMOB
IIapa, MapoBOro CErMEHTa U IapOBOT0
CeKTopa

78

[Tpukmnanueie 3anayn mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaabio chepsl. COOTHOIICHUS MEXKITY
IUIONIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOIOOHBIX TEN




79

[TogoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpuyeckue 3aJjauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIaaeH
MMOBEPXHOCTEN

80

Kontponbnas padota "I[lnomamn
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TeN"

81

JIBrokeHwust mpocTpaHcTBa. OTOOpaskeHUsI.
JIBmkeHus 1 paBeHCTBO (uryp. O0mime
CBOMCTBA JBWKEHUN

82

Buael nBukeHUii: napamuieIbHbII
MIEPEHOC, LEHTPAJIbHASL CAMMETPUS,
3€pKajibHasi CHMMETPHUS, TOBOPOT BOKPYT
IpsIMOI

83

[TpeobpazoBanus nmogoowus. [Ipsmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3aaun Ha IPUMEHEHHUE
JBUKCHUS

85

Kontponbnas padota "Bekrops! B
npocTtpaHcTae"

86

O6o6maromee moropenue 11 moHaTHii u
METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"TapayienbHOCTh MPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6mtaromiee nosropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3aLMsl 3HAHUM:




"BekTopsl B mpocTpaHcTBe"

88

Oo6o6mtaromiee nosropenue 11 nmonaruit u
METOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

&9

Oo6o6mtaromiee nosropenue 11 nmonaruit u
MeToa0B Kypca reomeTpun 1011
KJIACCOB, CUCTEMAaTU3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"
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O6o6utaromiee nosropenue 11 nmonaruit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

91

Oo6o6mtaromiee nosropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIMsl 3HAHUI:
"ITnomaay moBepXHOCTH U OOBEMBI
KpYyIJbIX Ten"
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Oo6o6mtaromiee nosropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUI:
"TTnomaay moBepXHOCTH U OOBEMBI
KpYyIJbIX Ten"

93

Hrorosas koHTpoabHAs paboTa

94

Hrorosas koHTpoIbHAs paboTa

95

[ToBTOpeHue, 06001ICHNE 1
cUCTeEMaTH3anusg 3HaAaHUN

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK




HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

97

Hcropust pasBUTHS CTEPEOMETPUM KaK
08 HayKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pasBUTHS CTEPEOMETPUM KaK
99 HayKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHXKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Hcropust pasBUTHSA CTEPEOMETPUM KaK
100 HayKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Hcropust pasBUTHS CTEPEOMETPUM KAK
101 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10

102




[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anreOpa v Hayajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomuer C.b. u np.,

AxmmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. 3uB B.I'. 'eomerpus: JAunaktudeckue matepuaisl 1 11 knacca/ b.I'. 3uB,
B.M. Meiinep. — M.: IIpocsemienue, 2020

2.3uB b. I'. 3agauu o reomerpuun ajs 7—11 kmaccos/

3. Wapeirun U.@., 'ony6e B.W. dakynbTaTUBHBIN Kypc IO MaTeMaTHKE
(10kmacc). — M.: [Ipocsemenue, 2009.

4. llappirun U.®., T'onybes B.U. ®akynbTaTUBHBIN KypcC [0 MATEMATUKE

(11xmacc). — M.: [Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmuoreka [IOK
2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5. http://intergu.ru/

6. http://karmanform.ucoz.ru
7. http://polyakova.ucoz.ru/




