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IHHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus siBIsieTCS OMHUM U3 0a30BBIX KypPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK 00€CleYMBaeT BO3MOXHOCTb H3yUYEHUS JAUCLHUIUINH
€CTECTBEHHO-HAY4YHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOIO LIMKJIA.
[TockonbKy J0rHYecKoe MblIUIeHHE, (POPMHUPYEMOE MTPU U3YUEHUU O0YHAIOIIMMUCS
MNOHATUUHBIX OCHOB TE€OMETPHM, NPH J0KA3aTEIbCTBE TEOPEM U IMOCTPOCHHH
LIEMTOYKH JIOTHYECKUX YTBEPKICHNUN TPU PELIEHUU N'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO HCIOIb3YIOTCS MpPH
pELICHUH 337]a4 €CTECTBEHHO-HAYYHOT'O [IMKJIA, B YACTHOCTU (PU3NYECKUX 3a/1aY.

[enp ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eometpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00YUaIOUINXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBISIIOIIEH IpeaMeTHOM obnactu «MaremaTuka W
uH(popmaTHKa» yepe3 odecrneueHre BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
Oosee r1y0OKMX r€OMETPUUECKUX 3HAHUN U IEUCTBUHN, CIEIIM(PUIHBIX T€OMETPHUH,
¥ HEOOXOMMBIX JIJIs1 YCIEITHOTO MPOGeCCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSIONIMMH U yCUIUBAIOIIUMHU Kypc 0a30BOT0 yPOBHS, SIBISIFOTCSI:

pacIIMpeHne MpeACTaBICHUSI O TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI U
(bopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MAaTEMAaTHYECKHX MOJIENSAX, IMO3BOJSIOIIMX OINHUCHIBATh W HM3y4YaTh
pa3HbIE SBJICHUS OKPY>KArOUIEro MUpa, 3HAaHWE MOHATUIHOIO aliapara 1o pasieiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHWE ~ YMEHHMS ~ BJAJEeTh  OCHOBHBIMU  MOHSTHUSIMH O
POCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBONCTBAaMH, 3HAaHHE TEOPEM,
dbopMyll U yMeHHE HX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl W HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HAa YEpTEkKaxX, MOJEIAX U B PeaIbHOM
MUpPE MHOTOIPAHHUKM M TeJla BpalleHHs,, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJIEIIN;

(GopMUpOBaHHE TOHUMAHUS BO3MOYKHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS
MaTE€MaTUYECKUX TeOopui, (POpMUpPOBaAHME MOHMUMAHUS POJU AKCHOMATUKHU MPH
IIPOBEJICHNUHN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BJaJE€Th METOJaMH JI0OKa3aTelIbCTB U AJITOPUTMOB
pelleHus, YMEHUS X IPUMEHATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pELICHHs] CTEPEOMETPUYECKHUX 3a7ady M 3a/ad C MPaKTUYECKUM COJIEpKAHUEM,
(dopMHpOBaHHE MPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCHOMATHUKH B TIPOBEICHUH
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroIIMXCsl, TO3HABATEILHON aKTUBHOCTH, HUCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUSl pPaclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX *U3HEHHBIX CUTYalUSX U MPU U3YUYECHUH JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEl U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMil, WCCIEIOBAaHUS IOCTPOEHHBIX MOJIENeEH,
WHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W TJIOCKOCTU B  IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus», «BekTtopel W  KoOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoOBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcss He  TOJbKO IO
CoJiep>KaTesIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Coaep:xanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanpHoii padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO TojaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMPOCaM 00yUaromuecs
oOpaliajiuch  HEOJHOKpPAaTHO. OTO  MO3BOJIIET OPraHHM30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA PEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTaBICHUN 00ydarouuxcsl, pacuupsis U yriayomuss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garb  ycnoBus s guddepeHuuanuu  00ydeHHs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamM, OOECIeUuTh yriIyOJIEHHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTteMaTukay;

HNOJFOTOBUTH OOYYAalOMIMXCA K MPOJODKCHUIO M3YYEHHS] MaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecreyrBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 npodeccuoHatbHbIM 00pa30BaHUEM.

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



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHEe 00 aKCHOMAaTHMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpECEKAIOIINECs,
IapajuleNibHble M CKpeluBaromuecss mnpsmble. [IpU3Haku CKpemumBarOmmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIEIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAJIEIBHOCTD MPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OcHOBHBIE CBOMCTBA MapaJJICIbHOTO MPOEKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAY NpSAMBIMH B IPOCTpaHCTBE. [lapamiebHOCTE INIOCKOCTEN: MapajuleIbHbIe
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpajAp, MapajulelenuIie,
MMOCTPOEHUE CCUCHUN.

[lepneHAMKYIJISIPHOCTD NPSIMOU U IUIOCKOCTH: NEPIEHIUKYIISIPHBIC TIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHBIE W IEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
NIEPIECHINUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHHUE.
[lepnenAMKyYJISIp U HAKJIOHHBIE: PACCTOSIHUAE OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE OT
OpsMOM 10 TJIOCKOCTH, MPOEKLHs (PUrypbl HA TIIOCKOCTh. llepneHauKyaIspHOCTb
IJIOCKOCTEN: NPU3HAK MEPIEHAUKYIIPHOCTH ABYX INIOCKOCTEW. Teopema o TpéEx
IIEPIICHIUKYJISPAX.

YIubl B IPOCTPAHCTBE: Yrojl MEXKIAY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIM
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHBI U MHOIOTPAHHBIE YIVIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTIO yIiia. TeopemMbl KOCHHYCOB M CHHYCOB JJIs TPEXTPAHHOIO yIJla.

MHoOrorpaHHuKu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHasl IPU3Mbl, OOKOBAsl U MOJIHAs [IOBEPXHOCTh MTPU3MBI.
[Tapaienenuner, TpsAMOYTOJIBHBIN NTapaJJICICUIE] U €T0 cBoMcTBa. KpaTuaiiue
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBEHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUiIbHAS U yCEUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHE NpPaBUIBHOW NUPAMUJIBIL.
IIpaBriibHBIE MHOTOIDAHHUKM: IMpPaBUIbHAA IpHU3Ma W IIPaBUJIBbHAS MUPaMUIA,



MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MIPaBUIIBLHBIN TeTpadap, Ky0. [IpencraBnenue
O IPaBWJIbHBIX MHOI'OTPAaHHUKAX: OKTAAP, JOACKA AP U UKOCAMP.

BrluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, aMaroHaad, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
JI0IIAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPSAMOM npu3Mbl. [1momans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH MPABHIBHOMW MUpPaMUIbI, TeOpemMa o
TUIOIIAAN YCEUEHHOU NTUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CUMMETPUM  MPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MpPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuiejenunesa, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPUS IIPABUIbLHOU
MUPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHbBIE U  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema O paslIOKEHUM BEKTOpPAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaM. [IpsAmoyrosnpHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexXIay BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesa Bpalmenus

[TonsiTust: OUIMHApPUYECKass TMOBEPXHOCTh, KOHWUYECKass MOBEPXHOCTH,
cepuyeckass TMOBEPXHOCTb, oOOpasyrolue mnoBepxHocTed. Tenma BpamieHus:
LWINHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnooxxenne cepsl
U TUTOCKOCTH, KacaTellbHas MJIOCKOCTh K cdepe. M3o0paxeHne Ten BpalleHUs Ha
1ockocTh. Pa3BépTka nmnmHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoBHBIE cBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NpSMOYTOJIBHOTO Mapajuiesenunena v cieactsusi n3 He€. OObEM mnpsMoil H
HAKJIOHHOM TMPU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM Iapa U mapoBOTO
CerMEHTA.

KomOunanuu Ten BpaieHuss U MHororpaHHukoB. Ilpusma, BhnucaHHas B
IWINHAP, OIKCaHHas oOKolo ImuiuHApa. IlepecedyeHune cdepbl M mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHsATHE MHOTOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpallleHHUS.



[Tnomane MOBEpXHOCTH HWIMHJIpA, KOHYyca, Ilomanb cheprsl u e€ vacrei.
[Togobue B mpoctpancTBe. OTHOIIEHHME OOBEMOB, IUIONMIAIEH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOIPAHHUKOB U TE€JI BPAIICHUS: CEYEHUS LUIUHAPA
(mapamienbHO M TEPHEHAMKYJSIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPILUHY), CEYEHUS 1Iapa, METObI MOCTPOCHUS
CEYEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanny HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXeHUsA. lIpaMoyronpHass cucrema
KoopauHaT B mpoctpaHcTtBe. Koopaunartel BekTopa. Pasmoxenue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxkenus. [[Br>keHUss U paBeHCTBO (Uryp.
OOmme cBoiicTBa JBWKECHWH. Buabl JBMXEHUM: TapauUIeIbHBIA IIEpEHOC,
LEHTpaJbHasl CHUMMETPHS, 3€pKaJbHasi CUMMETpHUS, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BocMTaHKe:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBa, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIECAYD
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C UX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Haponaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOrO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MIPUMEHEHHUEM JIOCTUKECHUN HAYKU U AEATEIbHOCTBIO YYEHOT O, OCO3HAHUE JIMYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHUBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCTIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs J3CTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHH, pacCy>KJIeHUHN, BOCIPUUMUYUBOCTH K
MaTEMaTUYECKUM acleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKHWE 3HAHHUS B
WHTEpecax 3JI0pOBOro U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryispHas (u3ndecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEINBHON JIESITEILHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYJIOIIO0Us, HHTEpec K
pa3nmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBHIOOP
Oymymieli mpodeccudn W pealu30BBIBaTH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



caMOOOpa3oBaHMI0 Ha MPOTSIKEHUH BCEW KU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IMPOIIECCOB Ha COCTOSIHME MPUPOIHON M COLMATBHOM
Cpe/ibl, 0CO3HaHUE II100aTbHOTO XapaKkTepa dKOJIOTHISCKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEeMaTUYECKUX 3HAHMM [JIs pEIIeHUs 3aJad B 00JIacTH
OKpY’Karolel cpelibl, IMJIAHUPOBAHHE TOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOM MPAKTUKHU, TOHUMAaHHE MaTEeMaTUYECKON
HayKH Kak cpepbl 4eIOBEUECKOM ACATESILHOCTH, 3TANIOB €€ pa3BUTHS M 3HAYUMOCTH
JUIS. Pa3BUTHUSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEMaTHUYECKOU
KYJBTYPOU KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh IPOCKTHYIO
Y UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIEe NeHCTBUS

ba3oBble jornueckue aeiicTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIUBATh CYUIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B
(dakTax, JaHHBIX, HAOIIOACHUSAX M YTBEPKICHUSIX, MpeJylaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JI0KA3aTeJIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOTO), BEICTPAUBAThH APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 perieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUpPATh HanboJee MOAXOIAIIUN ¢ YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKue 1eiCTBUS:



WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKoro o0beKTa, sIBIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENTLHO (OpPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI MO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIOACHUSA, HUCCIENOBaHUS, OLIEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TakKKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUMTH UH(OpPMAIIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh M UHTEPIIPETHPOBATH MHGOPMAIINIO PA3IMYHBIX BUOB U (HOpM
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJACTABIATh €€ B paszMyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUUueCcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBepPCcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
LESIMU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOJy PpEIIeHHMs 3ajayu,
KOMMEHTHUPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIOUCK
pELICHUS, COIOCTABJSATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHUKOB
Janaora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyJIMpPOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUSI,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (PopMaT BBICTYIUICHHS C Y4€TOM 3aja4
IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3a]1auH, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMH  KaK  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJIETh
criocobamMu caMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHUYECKOM 3a/1auu;

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

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKEHUS VI HEJIOCTHXKCHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTH OIIHUOKY,
JIaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYAJIbHOU
paboThl mTpU pelmeHnH YYeOHBIX 3a7ad, MNPUHUMATh IeJb COBMECTHOMU
NEeSATENBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPalOOThI, pachpeneisTh
BUJIBI paOOT, 1IOrOBApPUBATHCS, 00CYKAATh MPOLIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNMHOBBIX opmax paboThl (0OCyXaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATD
CBOM JICUCTBUS C APYTUMHU YJI€HAMU KOMaH/IbI, OIIEHUBATh Ka4eCTBO CBOET0 BKJIA/a
B O0mMH TOPOAYKT MO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyyaromuiicst Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TPUMEHITh AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPHU pPEUICHUU
T€OMETPUYECKUX 3a]1ay;

e KJIacCHU(UIUPOBATH B3aWUMHOE PACIIOIOKEHHE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHSATUSAMH, CBSI3aHHBIMU C YyIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOA U
IJI0CKOCTBIO;

e CBOOOJHO OMEPHUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOT'OIPAaHHUKOB (IIpHU3Ma,
NUpaMUJIa, MPSIMOYTOJIbHBIN Napajuienenunes, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

* BBINOJHSATH napajijiebHOe, LEHTPAIbHOE u OpTOTOHAJIBLHOE
MPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTh, BBIMOIHATH H300pakeHus puryp Ha
IJIOCKOCTH;

* CTPOUTH CE€YEHUS MHOTIOI'DAHHHMKOB PAa3JIM4YHBIMA METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPAaHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (PopMyT;

e CBOOOJHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CAMMETPHUH, IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI;

e CBOOOJHO OINEpPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpam H
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBINOJHATH JEHCTBUS HAJl BEKTOPaMU;

e pewmarh 33Ja4d Ha JI0KA3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHHA U
HaXO0XKJEHUE FEOMETPUYECKUX BETMYNH, IPUMEHSS N3BECTHBIE METOIbI IIPU
pPELICHUM MaTEeMaTH4YECKMX 3aJad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOHOCTH;

e NPHUMEHATh MNPOCTEHIINE MPOTPAMMHBIE CpPEICTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJIEKaTh, NpPeoOpa3oBbBIBATb U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpEeACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e INPHUMEHATh I[OJYYEHHbIE 3HAaHMS HA I[PAKTUKE: CpaBHHUBaTh U
aHAJIM3UPOBATh PEAIBHBIE CUTYALMH, IIPUMEHATh M3YyYCHHBIC NOHATHUS B
mpoliecce IMOMCKA  pelieHusl MaTeMaTU4yecKu CchopMyInpoBaHHOM
npoOJIeMbl, MOJAEIUPOBATh pEalIbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIH C MCIOJb30BAaHUEM I€OMETPHUYECKHUX
NOHATUA M TeopeM, amnmaparta aiareOpbl, pelaTh MPaKkTUUYECKHE 3ajau,
CBSI3aHHBIE C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEINYHH;

e MMETh NpPEACTABICHHUS OO0 OCHOBHBIX ATamax pa3BUTUS I€OMETPUU Kak
COCTaBHOM 4acTu yHIAMEHTA PA3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuicst Hay4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOy YEeHUS;

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

pacmo3HaBaTh Teia BpamieHus (UWIMHAP, KOHYC, cdepa U Imap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TEJl BpaIllCHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PacCIoNOXKeHUeE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAILCHUA,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpaIleHNs] 1 MHOTOTPAaHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpalICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAAIMU MOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

n300pakath u3y4yaemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHMUS;

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

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpalliy HaJl BEKTOPaMUu;

3a/1aBaTh IIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKUE 33]]a4l Ha BBIYUCIEHUE YTJIOB MEXAY IPSIMbIMU U
IJIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOI'O METO/1a MIPU PELICHUU;
CBOOOJTHO ONEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C JBWKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpalllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUThH CEYEHUST MHOTOTPAHHUKOB M TEJ BPAIllCHHS: CEYEHUS LUIUHAPA
(mapajuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSLIME YepE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeJO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKa3bIBaTh FTE€OMETPUUECKHUE YTBEPIKICHHUS;

MPUMEHSATh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHUs, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3ajJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW U
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYUH;

MIPUMEHSTH MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/ay;

MIPUMEHSITh MOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATU3UPOBATh
U OIICHUBATh pEAbHbIE CUTYyallMH, MPUMEHATb H3Y4YEHHBbIC TMOHSATHS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOIEMBbI, MOACIUPOBATh pealibHbIe CUTyallud Ha
A3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIETU C UCIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATUH W TEOopeM, ammapara ajireOpbl, pelarhb
MPAaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKUX
BEJINYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne i/l HaumeHoBaHue pa3/iejioB M TeM MPOTrPAMMBbI Beero Koutponsubie | Mparuueckn f)lél;g);(;sal;lz)mﬂme
padoThI e padoThI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsiMblxX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHUKyYIIPHOCTD MPSAMBIX U IIJIOCKOCTEHN B 25
IIPOCTPAHCTBE
VYTIIIBl ¥ paccTOSHUA 16 1
MHororpasHuku 7 1
Bekrtopsl B mpocTpaHcTBe 12
2 HOBTOP@HI/IG, 000011IeHNE U CUCTEMATU3ALMS 5 |
3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

INPOI'PAMME




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ ﬁl;::;:l;o;:::me PAIIEIOn M TEM Beero Koutpoasnbie | IlpakTuyeckue E)I;]:)(::)OOBB;::J)ILHLIQ
padoThI padoThI pecypesI
1 AHanutnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, 0606H_ICHI:IG u 15 |
CUCTeMaTH3aIusl 3HAaHHHA
O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9 |
TeN
6 JBrxeHus 5 1
. [ToBTOpEHME, 0606H.[eHI:Ie u 17 !
CUCTEMaTH3aIs 3HAHUH
OBLIEE KOJIMYECTBO YACOB 11O 102 - 0

INPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckn
e padoThbl

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlyIeNbHbIX
IpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, psiMas,
TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHEBIE
npaBuIia U300paKEHUS HA PUCYHKE
IMJIOCKOCTH, MapaJUICIIbHBIX MPSAMBIX
(OTpe3KoB), cepeHbI OTPE3Ka

[TonsaTHs: nepecekaromecs MIOCKOCTH,
NIEPECEKAIOIINECS IPsIMast U MJI0CKOCTH;
HOJIyTIPOCTPAHCTBO

[TonsTHSA: epecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsmast U mIoCcKoCTb;
HOJIYIIPOCTPAHCTBO

MHoTOrpaHHUKH, N300paKeHNe
POCTEHIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHUKH, U300pakeHue
POCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
craenctBus U3 HUX. CIIocoObI 3aaHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HayeHUs MPSIMBIX U TIOCKOCTEH

10

N3o6pakenue ceueHuil nmupamupsl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEbpa. N3o0paxkeHue nepecedeHus
MIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYCHUN
Pa3HBIMM LIBETaMU

11

N3o6pakenue ceueHuil nupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEbpa. N3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYCHUN
Pa3HBIMH LIBETaMU

12

N300pakeHne ceueHuil mupaMupbl, Kyoa
Y TIPU3MBI, KOTOPbIE IIPOXOAST YEPE3 UX
pEbpa. N3o0pakeHue nepecedeHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTpOCHHBIX CEYCHUN
Pa3HBIMM LIBETaMU

13

N300pakeHre CeYeHU I MUpaMKIbI, KyOa
U TPU3MBI, KOTOPBIC IPOXOJIAT YEPe3 UX
pEbpa. N300paxkeHue nepeceveHus
HOJYYCHHBIX TJIOCKOCTEH.




PackpamBanue mocTpOEHHbBIX CEUCHUN
pa3HBIMH LIBETaMU

14

Mertopa cnenoB Ui HOCTPOCHUS CEUEHHM

15

Mertoa cieoB Ui HOCTPOCHUS CEUEHUI.
CBolicTBa niepece4eHni MPSIMBIX U
IJIOCKOCTEN

16

Meron cienoB A MOCTPOEHUS CEYEHU.
CBoiicTBa nepeceueHuid MpsIMbIX U
IUIOCKOCTEN

17

[ToctpoeHue ceueHuit B mupaMue, Kyoe
o TpéM Toukam Ha pébpax. Co3znaHue
BBIHOCHBIX YEpPTEXKEN U 3alHCh 11aroB
IIOCTPOECHUS

18

[TocTpoenue ceuenuit B mupamuze, kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEXKEN U 3alHCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamuze, kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuze, kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1ar0B
MOCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLMOHATIBHBIX OoTpe3kax. [logobue
TPEYTOJIBbHUKOB




22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX YepTexax. Mctopust pa3Butus
TJIAHUMETPHUH M CTEPEOMETPUH

23

Kontponbhas padora "AKCHOMBI
crepeomerpun. Ceuenuns"

24

B3anMHOe pacnoniokeHue npsMbIX B
npoctpaHcTBe. CKpeBarOIUeCs
npsimele. [Ipu3Haky CKpemuBaronuxcst
npsameix. [lapamiensHelie npsMbie B
IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOW MPSMOi, IPOXOASIIEN Yepes3
TOUYKY IIPOCTPAHCTBA U HE JIEKalIei Ha
JlaHHOM npsiMoi. JlemMma o nepeceueHnn
NapauIeJIbHBIX MPSAMBIX IIJIOCKOCTHIO

26

[TapamienbHOCTB TpeX MpsMBIX. Teopema
0 TPEX mapauIeNIbHBIX NpAMBIX. TeopeMa
0 CKPEIIMBAIOIIUXCS IPSIMBIX

27

[TapamienbHOE IPOEKTUPOBAHMKE.
OcHOBHBIE CBOMCTBA APAJIIEIBLHOTO
npoeKTHpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapajuieabHON NPOESKIUN

28

[lenTpanbHas npoekius. YToi ¢
COHAIIPABIICHHBIMU CTOPOHAMU. YTOJI
MEKly TIPSAMBIMU

29

3amauu Ha JOKA3aTeILCTBO U




UCCJIEIOBaHKE, CBA3AHHbIE C
PacoJIOoKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: TapauIETbHOCTD IPSIMON U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH IPSIMOU U INIOCKOCTH.
CBolicTBa NapaJJIeIbHOCTH MPSMOM U
IUIOCKOCTH

31

['eomeTrpuueckue 3a1aun Ha BBIYUCIIEHNE
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASILEro
yepes3 JaHHYIO IPSIMYIO Ha YepPTEXKE U
MapajuIeIbHOTO ApYyrou npsamoi. Pacuér
OTHOIIEHUI

33

[TapaienbHas NpoeKLUs, IPUMEHEHUE
JUISL IOCTPOCHHUS CeUeHHUH KyOa u
napauenenunena. CBoicTea
napauicjicnmicaa u nmpu3Mbl

34

HapaJIJIeJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapanienbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH Yepe3 TOUKY, He
MPUHAISKAITYI0 JaHHOW TUIOCKOCTH U
CJIE/ICTBUS U3 HEE

36

CBolicTBa napaiesIbHbIX IIJIOCKOCTEH: O




NapajuIeIbHOCTU MPSIMBIX NT€pECceueHust
IIPU [IePECEUEHUH JIBYX MapaljiesIbHbIX
MJIOCKOCTEH TpeTheit

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXAY I1apaJlICIbHBIMU
IUIOCKOCTSIMH; O TIEPECEYEHHUH MPSIMOM C
JBYMs IapaJlJIeJIbHBIMU TJIOCKOCTSIMU

38

[ToBTopenue: reopema [ludaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napaJenenunesaa

41

Brrancnenue JJIMH OTPE3KOB B KY6C u
MMPpAMOYT'OJIBHOM MMapaJlJICIICIIUIICAC

42

[lepneHauKyISIPHOCTD MIPSAMOMN U
mockocty. [Ipu3Hak
NEPIECHIUKYIJIAPHOCTH IPSIMOU U
IUIOCKOCTH

43

[IeprieHAMKYIAPHOCTH NPAMOUN U
riockocty. [Ipn3nHak
NEPHEHANKYISIPHOCTH IPSIMOM U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHINKYISIPHOMN K IITIOCKOCTH




[110cKOCTH U NIEPHEeHIUKYISIPHBIE UM

5 npsiMble B MHOTOTPaHHHUKaX

46 [InockocTu U nepneHANKYISIPHbIE UM
IpsiMble B MHOTOTPaHHUKaX
[lepnenuKysip ¥ HaAKJIOHHAS.

47 [TocTpoenue neprneHuKyspa U3 TOYKU
Ha MPAMYIO
[lepnienuKyIsIp ¥ HAKJIOHHAS.

48 [TocTpoenue nepneHuKyspa u3 TOUKU
Ha MPAMYIO

49 Teopema o0 TpEX nepneHAuKyIIpax
(mpsimast U oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIIpax
(mpsimast u oOpaTHas)

51 Yron Mmexay CKpeuBarOIuMUCS
PSIMBIMHU
[Touck neprneHauKyJISIpHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuii Kyoa, MPU3MBI,

54 MPAaBUJILHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHANLHOU MPOEKIINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBWJIBHON MUPaMHUJIBI C TTOMOIIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56 CumMmMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INTOCKOCTH. IImockocT




CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU
Y IUIOCKOCTH KaK CJIEACTBUE CUMMETPUHU

58

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSHUM OT TOYKHU 0 IJIOCKOCTH

59

IIpaBunpHbIE MHOTOTpaHHUKH. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

60

CrniocoObl OMyCTUTh HNEePHEHAUKYJIISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napauieIbHON MpsIMON

61

CnBur 1o HenapaJIeIbHOM NMPSAMOH,
W3MEHEHHUE PACCTOSTHUM

62

KonTponbnas padora "B3aumnoe
pacmoJIOKEHUE MPSIMBIX U IUNIOCKOCTEN B
npocTpaHcTae"”

63

IToBTOpEeHUE: Yroy MeXay NPsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[loBTOpEHME: Yyroa MexIy
CKPELIMBAIOIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

['eomeTpHuueckre METO bl BBIYUCICHUS
yriaa MeXJy NpsIMbIMH B
MHOT'OI'paHHHKaX

66

JByrpanubiii yroj. CBOHCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTiia

67

[TeprieHAMKYISIPHBIE TIIOCKOCTH.




CBolicTBa B3aUMHO MEPIEHANKYIISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyISIPHOCTH
IJIOCKOCTEN; TeopeMa O MpsIMOM
IIEPECEUEHMS IBYX IIIOCKOCTEN
NEPIEHANKYISIPHBIX TPEThEN MIIIOCKOCTH

69

[IpsimoyrombHbIN Napaienenunes; Kyo;
U3MEPEHHUs], CBOUCTBA NPAMOYTOJIBHOTO
napajuleenune1a

70

TeopeMa 0 1MaroHany NpAMOYIrOJIbHOTO
napajuleenuneaa u ciIeCTBUE U3 Heé

71

CTepeOMeTpI/I‘IeCKI/IC U NMPUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PacCIoJIOKECHUEM NIPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/Iei CKPCIIUBAOIIHUECCS ITPSAMBIC,
MnapaJuiCJIbHbIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OTpaHHUKAX

73

[Tapa mapasnienbHbIX TUIOCKOCTEH Ha
CKPEIIMBAIOIIUXCS MPSAMBIX, PACCTOSIHHUE
MEXy CKPEIIUBAIOLIUMUCS MPSIMBIMH B
MPOCTBIX CUTYyAIHSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 IUNIOCKOCTH

75

Brluucienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO TIEPIIEHIUKYJIIPHON
IUIOCKOCTH

76

TpéxrpaHHslii yroj, HEpaBeHCTBA IS




TpexrpaHHbiX yrioB. Teopema I[Tudaropa,
TEOpEMbl KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOTO yriia

DeMeHTHI ChEepPUIECKON TeOMETPHH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

73 KonTponbhast padota "Yrisl u )
paccrosiHus"

79 CucremaTtu3zauus 3HaHUN I
"MHOrorpaHHMK | €ro 3JI€MeHTHI"

20 [Tupamuaa. Buaer nupamu. [IpaBunbHas 1
nupamuaa

21 [Tpusma. [Ipsmast 1 HaKJIOHHAS IPU3MBI. |
[IpaBunbHasg npuszma

22 [Ipsimoit mapamienenunen, )
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 Brinykiibie MHOTOTpanHuku. Teopema )
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Otinepa. IIpaBunbHbIE 1 1
MOJIYIIPaBUIbHBIE MHOTOTPAHHUKH

85 KoHnTponbHas pabora "MHororpaHHuKu" 1

26 [TonsiTve BeKTOpa Ha IUNIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocts BekTOpOB 1

89 [IpaBuiio mapanienenumena 1

90 YMHOXEHUE BEKTOpa Ha YUCJIIO 1




PaznoxeHnune BexTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
MJIOCKOCTH
92 CkansipHO€ MPOU3BEICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiiiue 3aa4u ¢ BEKTOpamMu 1
96 [Tpocreiimue 3ajaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
98 O06o01IeHre U cucTeMaTru3alus 3HaHU! 1
99 0O0001eHre U cucTeMaTU3alus 3HaHUH 1
100 O06o01enre 1 cucTeMaTru3alus 3HaHUI 1
101 Hrorosas koHTpoJIbHAsE paboTa 1
102 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1
OBULIEE KOJIMYECTBO YACOB 11O 102

ITPOI'PAMME




11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoubnsie | IIpakTnueckn
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThI
pecypcsl
IToBTOpenue Temsl "KoopanHaTsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocrpaHcrae”
) IToBTOpenue temsl "CkansipHOE 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue TeMbl "Brruucienue yria |
MEXJly BEKTOpaMHU B IPOCTpaHCTBe"
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOI, |
MPOXOISIICH Yepe3 B TOUKH"
5 YpaBHEHHE IUTIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IUNIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IUIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseeHue 1
2 JIuHeiiHbIe HEPAaBEHCTBA, TUHEUHOE |
IIPOrpaMMHPOBAHKE
9 JIuneliHbple HEPABEHCTBA, JINHEWHOE |
MIPOrpaMMUPOBaHHE
10 AHaNUTUYECKUE METObI pacuéTa yria |
MEX/1y IPSIMbIMH B MHOT'OIPaHHUKAX
11 AHanuTHueckue METobl pacuéra yria 1




MCXKIAY IJIOCKOCTSAMU B MHOTOI'paHHHKax

dopMya pacCTOSHUA OT TOYKH 10

12 IJIOCKOCTH B KOOPJMHATAaX

13 HaxoxeHue pacCTOsIHUM OT TOYKH 10
IJIOCKOCTH B KyOe

14 HaxoxzaeHne paccTossHUi OT TOYKH 10
IJIOCKOCTH B NPAaBUJIBHON TUPAMUJE

15 KontponbHas padoTa "AHamuTHdeckas
reometpus”

16 CeueHust MHOTOI'paHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHust MHOTOI'PaHHUKOB: METO/
CJIeZIOB
CeueHust MHOIOI'paHHUKOB:

18 CTaHJAapTHBIE IUIOCKOCTH, NIEPECCUCHUS
MPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NPsIMBIE U TUIOCKOCTH:
NapaJuleJIbHbIE CEYCHUS

20 [TapasienbHble MPsMBIE U TUIOCKOCTH:
pacy€Tr OTHOIIECHUU
[TapannenbHble MpsIMbIE U TNIOCKOCTHU:

21 YIUIBI MEXKY CKPEIIUBAIOIIUMHUCS
IPSIMBIMU
[lepnieHiuKyIsIpHBIE MIPSIMBIE U

” IJIOCKOCTH: CTaHJApTHBIE Maphbl

MEPIECHANKYISPHBIX MNIOCKOCTEN U
MPSAMBIX, CHMMETPUU MHOTOTPAaHHUKOB




23

[lepnieniuKynsipHbIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O Tpex
MePIeHIUKYISIpax

24

[lepneHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: wiomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI JUIs
Iomaaen, CooopakeHUs Mo 100usI

26

[ToBTOpEHueE: muomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI IS
Ioaaen, cooopakxeHus moa00ust

27

[ToBTOpEeHMeE: MIomaAH
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
onaien, cooopakxeHus moaoous

28

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS MOA00Hs

29

[lnomaay ceyeHnii MHOTOTPaHHUKOB:
IJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MTOA00Hs

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O06BeM Tema. OOBeM MPSIMOYTOIBHOTO
napasuieenurea

32

3amaun 06 yaBoeHuu Kyba, o
KBajpaType Ky0a; 0 TPUCEKINH yriia




33

CrepeoMeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napauiesienumnea

34

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIHBHOTO
napajuiesenumena

35

O0BEM npsAMOit TPU3MBI

36

CrepeoMeTpuueckre 3aJaui, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

37

IIpuknanHele 3an1a4un, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI

38

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oopém
HaKJIOHHOM MPU3MBI

39

Brrunciaenne 00bEMOB TEN ¢ IOMOILBIO
onpenenéHHoro uHTerpaia. Oobém
HI/IpaMI/I)II)I

40

®opmyna 00bEMaA TUPAMUIBIL.
OTtHolieHne 00beMOB IUPaAMUJ] C OOLIUM
yTJI0M

41

dopmyna 00bEMa THPaAMHUIBL.
OTtHomeHne 00beMOB TUPAMUJL C OOLITUM
yTJI0M

42

CrepeoMeTrpuueckue 3ajauu, CBI3aHHbIE
¢ 00béMaMM HAKJIOHHON TPU3MBI

43

CrepeomeTpryuecKue 3a1a4M, CBI3aHHbBIC
¢ 00BEMaMH MUPaAMHU/TBI




[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00HEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CcBsi3aHHbIE ¢ 00BEMOM MUPAMMU/IBI

46 [Tpumenenne 06bEMOB. Brruncienue
paccTosTHUS 70 MIIOCKOCTH

47 Konrtponsnas padora "O0béM
MHOTOrpaHHUKa"
Hunuuapuyeckast TOBEPXHOCTb,

48 o0pa3yrolne HUIMHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psmoit KpyroBoil UIUHIDP.
[1nomaae NOBEPXHOCTH LIMIIMH/IPA

50 Konnueckast moBepXHOCTh, 00pa3yroime
KOHHMYECKOU IoBepXHOCTU. KOoHyC

51 CeueHue KOHyca TUIOCKOCTHIO,
napauieTbHOM TNIOCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa

54 [Tmomane 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKkue 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,

IIOCTPOECHUEM CEYEHUH HUINHAPA,
KOHYyCa




56

CrepeoMeTrpuuecKkue 3aja4u Ha
JI0Ka3aTeNbCTBO U BHIYHUCIICHUE,
MMOCTPOCHHUEM CEUEHHI LUIHHIIPA,
KOHYyca

57

[IpuknagHeie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM

58

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

59

Codepa u map

60

[Tepeceuenue cdeps! u mapa c
wiockocThio. Kacanue mapa u chepsl
IJIOCKOCTHIO. By u n3o0paxeHue mapa

61

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbr
TUIOCKOCTBIO. Bu u n300pakenue mapa

62

VYpasuenue cepsl. [Lnomans chepsr u
e€ yacrei

63

Cummerpus cheps! u mapa

64

CrepeoMeTrpuuecKkue 3aja4n Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOEHHUEM UX CEYEHMH MJIOCKOCTBIO

65

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE cO Cepoil U mapowm,
MOCTPOECHUEM UX CEUEHHH MIIOCKOCThIO

66

[TpuknamHbie 3a7a9u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 IJTOCKOCTH, BRIYMCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIE TTOT00US

68 Paznuunbie KOMOMHAIIMY TE BPAIICHUS
Y MHOTOTPaHHUKOB

69 3anaun no Teme ""Tena U MOBEPXHOCTH
BpanieHus"

70 3anaun o teMe "Tena u moBepxHOCTH
BpaueHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

7 O6bem mumHapa. Teopema 00 00bEMe
MPSIMOTO ITWJIMHAPA
Brruucienne 00EMOB TEII ¢ HOMOIIBIO

73 onpenenéHHoro uHTerpaita. Oobém
KOHyca

74 IInomaau 60KOBOI M MOJIHOM
MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKkue 3aJjauu, CBSI3aHHbIE

75 C BBIYUCIICHHEM 00BEMOB IUITUHIPA,
KOHyca

76 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Y TUIOIAM TOBEPXHOCTEN Ten"

77 O0BEM 1Iapa u MapoBOTO CEKTOpA.

Teopema 00 00bEMe mrapa. [lnomaas
chepbl. CTepeoMeTpruIeCKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
Iapa, MMapoBOro CErMEHTa M MapOBOT0




CeKTOpa

78

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio cgepbl. COOTHOIIECHUS
MEXTy TUTOIIASIMH TOBEPXHOCTEH H
00bEéMaMu TOTOOHBIX TEIT

79

[TogoOHEbIe Tena B MPOCTPAHCTRE.
N3menenue 06bE€Ma npu mogo0uu.
CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbIC
C BBIYMCIIEHHEM 00BEMOB TEIl U
IJI0IIAeH TOBEPXHOCTEN

80

KonTponbras pabota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEl"

81

JIBHKEHUS TPOCTPAHCTBA.
OtoOpaxenus. J[BHKEHUS U paBEHCTBO
¢uryp. OOmue cBoWCTBa IBUKECHUIN

82

Buael nBukeHunii: napauienbHbIA
MEePEHOC, IEHTPAJIbHAsi CAMMETPHUS,
3epKajibHasi CAMMETPHS, TIOBOPOT BOKPYT
IpsAMOI

83

[IpeoOpazoBanms mogoowus. [Ipsmas u
ctepa Diinepa

84

FCOMCTpI/IqCCKI/IC 3aaa41 Ha IPUMCHCHUC
JABUKCHU S

&5

KonTponbHas padbota "BekTopsl B
npocrpaHcTae”

86

Ob6o06maromiee nosropenue 11 monaruit
U METOJ0B Kypca reomerpuu 10-11




KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[TapaiienbHOCTD MPSIMBIX U
IJTIOCKOCTEH B MpOCTpaHCTBE"

87

O6o061maromiee nopropenue 11 nonaruit
1 MeTo0B Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3aIlHsI 3HAHMUII:
"Bekrtops! B mpocTpaHcTBe"

88

O6o061maromiee nopropenue 11 nonaruit
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIlHs 3HAHMIA:
"BexTopsl B mpocTpaHcTee”

&9

Ob6o6maromiee nosropenue 11 monaruit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlis 3HAHMUIA:
"O6beM MHOTOrpaHHUKA"

90

Ob6o06maromiee nosropenue 11 monaruit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 monaTui
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLUs] 3HAHUI:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpyTibIX T€n"

92

O6o06maromee nmoBropeHue 11 mousTuii
1 MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTEMATH3aLUs 3HAHUI:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TEN"




93

O6o6maromiee moropenue 11 mouaTuii
U METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"ILmomanu MoBepXHOCTH U 0OBEMBI
KpYTJibIX Ten"

94

Wrorosas koHTposibHAs paboTa

95

[ToBTOpeHnue, 0600IeHNE 1
cUcTeMaTU3alus 3HaHUI

96

Hcropus pa3sBUTHSA CTEPEOMETPUU KaK
HayKHU U €€ pOojlb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKu U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Wcropus pa3BuTHS CTEpEOMETPHUH KaK
HAyKH U €€ POoJb B Pa3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BuUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTUU

101 COBPEMECHHBIX UHKEHEPHBIX U !
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3sBuTHs CTEpEOMETPUN KaK

102 HayKH U €€ poJib B Pa3BUTUHU 1

COBPEMCEHHBIX MHXXCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

102




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3oBaHus
0 pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [TprMeHSITh aKCHOMBI CTEPEOMETPHH U CIEACTBHS W3 HUX MPU PEIICHUN
’ reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh TOHATHUSAMH: MAPAJUICTBHOCTh W TEPHECHIUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccugunupoBars B3auMHOE pacrioyioKeHHE NMPSAMBIX U TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUSAMU: JBYTPaHHBIM yroJ, TpaHU JBYTPAHHOIO yIJja,
7.5 peOpo ABYIpaHHOIO yriia, JMHEHHBINA yroil ABYIPAaHHOIO yIiia, rpaaycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, BBIMYKJIBIH M HEBBITYKJIBIH
’ MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPaHHUK
77 Pacrnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MHMpaMuia, MpH3Ma,
MIPSIMOYTOJIBHBIN TTapajuieenumes, Kyo)
KnaccupummpoBarb  MHOTOrpaHHHMKH, BBIOMpasi  OCHOBaHHUS  JUIs
78 knaccuukanuy  (BBIMYKJIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSAMBbIE ¥  HAKJIOHHBIE TPU3MBEI,
napauieJIeTunebl)
79 OmnepupoBatb TOHSATHUSIMH: CeKymiast IUIOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBSCHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHHMH  MHOIOIPAaHHHMKOB,
' UCIIOJIB3YSI METO/T CIIC/IOB
CTpouTh ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJIO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha Hax0XJ€HHE F'€OMETPHUUECKUX BEIMUYMH MO0 00pa3iaM
WIA aJIrOpUTMaM, NPUMEHsS] M3BECTHbIE AHAIMTUYECKHE METOAbl IpHU
7.12 pelIeHUM CTaHAAPTHBIX MAaTeMaTMYeCKUMX 3aJad Ha BbIUMCIICHUE
paccTOsIHUN MeXIy AByMsI TOUKaMH, OT TOYKH JI0 MPSIMOM, OT TOUYKHUIO
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS NPSMBIMU
7.13 Pematp 3a1aun Ha HAXO0X/IEHUE TE€OMETPUUYECKUX BEITUYHMH MO 00pasiaM




WIK allfOPUTMaM, MPUMEHSS WU3BECTHbIE AHAIUTUYECKHUE METOJbl MpHU
pElIeHNN CTaHIAPTHBIX MaTeMaTHYECKHX 3a/a4 Ha BBIYMCIECHUE YTJIOB
MEX/1y CKPEIIMBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMONW U IJIOCKOCTHIO,
MEX1y TIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW MHOIOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ NpUMeHeHHeM (OpMYyJl, BEIUUCIATH COOTHOLICHUS
MEXIy IUIOIIA/IIMU MTOBEPXHOCTEH, o0BEMaMH MOTI00HBIX
MHOTI'OI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CHUMMETPHUH (PUTYpPbI

7.16

W3BnekaTtb, mpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPEJCTaBICHHYIO Ha
4epTeKax U pUCYHKax

7.17

HpI/IMeHHTL TCOMECTPHUICCKUC (paKTBI I peICHUS CTCPCOMETPUYCCKUX
3aaa4, IMpEAnoJaratommux HCECKOJbKO HIaroB peuICHU:A, CCIU YCJIOBHUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

7.18

[IpumensTh TpoCTeiline MpPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

[TpuBoaUTH MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEpPHOCTEW B MPUPOIE U
KU3HU, paClIO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHsATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peaIbHbIE
CUTyallUH U IPUMEHSTh U3YUEHHbIC TOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTreMaTu4ecku  CHOpPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pealbHbIe CUTyallMH HA A3bIKE T€OMETPHUHU, UCCIEN0BATh MOCTPOEHHBIE
MOJIEJU C UCTIOIb30BaHNEM F€OMETPUYECKUX TOHATHI U TEOPEM, alnapara
anreOppl, peuiarb NPAaKTHYECKHUE 3a7ayd, CBS3aHHBbIE C HaXOXKJIEHUEM
reOMETPUYECKUX BETUIUH

11 KJIACC

Kon
NnpoBepsieMor
0 pe3yJbTarTa

6

Hpon;epﬂeMLle NPpEeAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmasl CpeaHETO 0611161"0 06pa30BaHI/Iﬂ

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMH: LUIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroline
LWIMHIPUYECKON IOBEPXHOCTH, LMIMHAP, KOHUYECKass IOBEPXHOCTb,
oOpasylolue  KOHHYECKOHM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH

6.2

Pacrio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)

6.3

OOBACHATH CIOCOOBI OTyUEHUS TeJl BpallleHus




6.4

KiaccudumupoBarh B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH

6.5

OnepupoBaTh NOHATHUSMH: HIAPOBOH CEIrMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CEIMEHTa, IIApOBOH CII0H, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IIapPOBOTO CJIOs, ITAPOBOH CEKTOP

6.6

Beruncnsate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEW TEJN BpAIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyIT

6.7

OnepupoBaTh NOHATHSAMM: MHOTOIPDAaHHMK, BIIMCaHHBIH B cdepy u
OIMCaHHBIN OK0JIO cepbl, chepa, BIUCAHHAS B MHOIOI'PAaHHUK WU TEJIO
BpallCHUS

6.8

BBIYHCIATE COOTHOMIEHUS MEX Ty TUIOIIAISIMHA IIOBEPXHOCTEH M 00BEMaMH
MOAOOHBIX TE

6.9

N3o6paxaTts u3yyaemble GUIYpPHl OT PYKH M C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbINONMHATE (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUJI CBEpXy, COOKY, CHH3Yy; CTPOMTb CEUEHHUS TeJ
BpallleHUs

6.11

W3BnekaTh, MHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKax

6.12

[TpumensTh reomeTpudeckre (pakThl AN PEIICHUSI CTEPEOMETPUUECKUX
3a7a4, IPEANOJArarlliuX HECKOJbKO IIAaroB PEUIEHUs, €CIIH YCIOBHUS
MIPUMEHEHUS 3aJIaHbl B IBHOU (hopMme

6.13

OHCpHpOBaTL IMOHATHUEM: BEKTOP B IPOCTPAHCTBEC

6.14

BBITIONTHATE  JIEHCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KaKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[IpumeHsTh paBUIIO Napasuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA,
Yrojl MeXJAy BEKTOpaMH, CKAJSIPHOE IIPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMIUJIaHAPHBIE BEKTOPBI

6.17

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHUE BEKTOpA Ha YMUCIO, yroJl
MEXJly BEKTOpaMH, CKaJSPHOE IPOU3BEJIEHUE, PACKIIAAbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

BaﬂaBaTL IJIOCKOCTh YPABHCHHEM B I[eKapTOBOf/’I CUCTCMC KOOPpAUHAT

6.19

Pematp npocreiinie reoMeTpuuecKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO1a

6.20

PemraTs 3aJa4d Ha A0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIEHUH H
HAaXOXIACHUC T'COMETPUIYCCKUX BCIWYHH I10 o6pa3uaM W aJirOpuTMaM,
IMPUMCHAA HN3BECTHBLIC METOIbI npu pEeIICHUN CTaHJAPTHBIX
MaAaTEeMaTHYCCKUX 3a1a4




6.21

[IpumensiTb mpocTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBOaUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLAE H
JKWU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB I'€OMETPUH B UICKYCCTBE

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peaIbHbIE
CUTyalUH U IPUMEHSTh U3YUEHHbIC ITOHATHS B IIPOLIECCE MIOUCKA PEIICHUS
MaTeMaTHYeCKdn  CHOpPMYIHpPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH

6.23 peanbHBIE CUTYyallMd Ha SI3bIKE T'€OMETPUHU, HCCIIEOBATH MOCTPOCHHBIC

MOZCIIN C UCITOJIB30BAHUEM I'COMETPUUCCKUX MMOHATHU U TCOPCM, alIiapara
anre6p1)1, peuiaTth MPAKTUYCCKHUE 3aaa4du, CBA3AHHBIC C HAXOXKIACHUCM

reOMETPUICCKUX BCINYHNH

IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomeTpus

7.1

OcHOBHbBIE TOHATUSL CTEPEOMETpUHU. Touka, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsTHE 00 akCHOMATHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJICJICTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHHe€  IpsMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
napajuleJibHble U CKpelMBaromuecs npsimble. [lapamienbHOcTh MNpsAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajjiesIbHbIE IMpsIMble B  NPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPSAMBIX, MAPAJUIENBHOCTh MNPAMOM M IJIOCKOCTH. YTJIBIC
COHAIpaBJICHHBIMU  CTOPOHAMHM, YrojJ MEXKAY MIpsAMbBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEH: MapauleabHbIe INIOCKOCTH, CBOWCTBA MapalelbHbIX
wiockoctei. IlpocTeiline npocTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTH: TETPAdp,
KyO, mapajuienenumnes, HoCTpPOeHUE CeUeHUH

7.3

[IeprieHAUKYIAPHOCTh TPSIMOM M IIOCKOCTH: IEPHEHAUKYISPHBIE MpsMbIE B
IIPOCTPAHCTBE, MIPSAMBIE NAPAJIJIENbHBIC U IEPIICHIUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHANKYJSIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMON MEPIEHIUKYIIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXKY MPAMON U INIOCKOCTBIO, ABYTPAHHBIN
yTOJ1, JMHEWHBINA YroJl IBYIPaHHOIO yruia. [leprneHiuKyiisp 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 IJIOCKOCTH, IPOEKLUs GUTyphl Ha
IJIOCKOCTH. [lepneHquKyIsIpHOCTh IIIOCKOCTEN: MPU3HAK NEPIICHANKYIIIPHOCTH IBYX
mIockoctei. TeopeMa o TpEx mepneHIuKyJIspax

7.4

[IoHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAaHHMKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipmsma: n-yrosbHas
npu3Ma, TPAaHW W OCHOBAHWS TMPHU3MBI, MpsMasi U HAKJIOHHAs MPHU3MBI, OOKOBasl H
IIOJIHAsI TOBEPXHOCTH Npu3Mel. [lapannenenunen, NpsMOyroJabHbIN NapajuleIenune




u ero coictBa. [lupamuna: n-yroynpHas nupamuja, rpaHd 1 OCHOBAHUE MUPAMHU/IbI,
OOKOBas M MOJIHAsA MOBEPXHOCTh MUPAMU/bI, IPAaBUIbHAS U yCeU€HHAs MUpamMujia.
DOneMeHThl Tpu3Mbl W THUpaMuibl. [IpaBuiibHbIE MHOTOTPAaHHUKU: MOHSTHE
NPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUJIbHAs NpuU3Ma M TMpaBUIbHAs NUPaMUIa,
IpaBUIbHAS TPEYTOJIbHAS MUPAMUIA U IPABHIBHBIN TeTpasap, kyo. [Ipencrasnenue o
MPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadAp, MOoJeKadap M ukocayapyrue CeueHus
IPU3MBI U TUPAMUJIBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOIL, MIIOCKOCTH.
DOneMeHThl CHUMMETPUM B  MUpaMHIaX, [apajuleJenunenax, MpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Borunicnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOI MOBEPXHOCTU U TMOJHOM MOBEPXHOCTU MPSAMOM HPU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mbl. [Imomane 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHON MNHUpamMHUabl, TeOpeMa O IUIoUlaau
yceu€HHoi mupamusl. [lonsarue 06 00bEMe. OOBbEM MUpaMuIbI, MPU3MBI

7.7

[TomoGHBbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEKIY TUIOIIAASIMUA TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TEJ

11 KUIACC

Kona
6

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

I'eomeTpus

6.1

[umHAprYecKas MOBEPXHOCTh, 00pa3yIOIIHe IHITHHIPHYECKON TTOBEPXHOCTH, OCh
[WIMHAPUYECKOW MOBEPXHOCTU. [[MAMHIpP: OCHOBaHHS W OOKOBasi MOBEPXHOCTD,
oOpa3syromas ¥ 0Ch, TUIONaAs OOKOBOW 1 TTOJIHOW TMTOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, OOpa3ylollle KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHocTH. KOHYyC: OCHOBaHME U BepIInHa, 00pasyromas
1 OCb, ITOIIAIb O0KOBOM ¥ TTOJIHOW MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yomme
" BBICOTA, OCHOBaHUA U OoKoOBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, IuaMeTp, TUIOMAAb MTOBEPXHOCTH cdeprl. BzanmHoe
pacrosiokeHue cdepsl U IIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomaab

cdepsl

6.4

N3o6pakenue Tes BpallleHUs Ha IJI0CKOCTH. Pa3BépTka muiimHapa U KOHyca

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHUSA W MHOTI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN
OKOJIO C(l)epbl, C(bepa, BIIMCAHHAA B MHOTOT'PAHHUK, WUJIA TCJIO BPAIICHUA

6.6

[Tonsitue 060 06bEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajiefienunea u cieacTBuss u3 He€. OO0bEM IwmHApa,
koHyca. O0béM mapa u miomanb chepol

6.7

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXIy  IUIOMIAJsIMHU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TeJN




6.8

Ceuenust nuiuHApa (MapaielbHO M MEPHEHAMKYJISPHO OCH), CEYEHHUS] KOHyca
(mapanenbHOe OCHOBaHHIO M MPOXOAIIEE Yepe3 BEPIINHY ), CEUEHUS 11apa

6.9

BexTop Ha miockocTd U B mpocTpaHcTBe. CllOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOKeHHEe BEeKTOpa Ha 4ucio. PasnojkeHne BeKTopa Mo TPEM HEKOMILIAaHAPHBIM
BektopaM. [IpaBuno mnapawienenunena. Pemienwe 3amad, CBSA3aHHBIX C
IIPUMEHEHNEM TPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsmoyrosipHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimne 3amaun B KOOpAMHATax. YTroil Mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BhruncieHue yrioB Mexay HNPsIMBIMU M IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MTPU PEIICHUN T€OMETPUUYECKUX 3a/1a4

IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIETI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI

NMPOBEPAEMOro OCHOBHOM 00pa3oBaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
TpedoBaHMSI oOpa3oBaHus

Bnamenue Meromamm JJOKa3aTeNbCTB, AITOPUTMAMH DPEIICHHS 3aad;
yMeHre (GOopMyIUpOBaTh M ONEPUPOBATH MOHITHSIMH: OIpEAeTeHHE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHIIbHBIC OPMYJIMPOBKH; IPUMEHSTh UX; yMEHUE (POpMYIUPOBATH
o0paTHOE W TPOTHBOIIONIOKHOE YTBEPKACHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BATh METOJ MAaTEeMAaTHYCCKOH WHITYKIIHH;
OpOBOAUTL  JOKA3aTCIbHBIC PACCYXIACHUA IIpU PCIICHHUMU  3alady,
OLCHHUBATH JIOTUYCCKYIO IMPaBHUIIbHOCTDb paCCY)KI[eHPIfI; YMCHUEC
OTIepUPOBATH MOHITUSIMH: MHOXECTBO, MOJMHOKECTBO, OINEpaIlH HaJ
MHOXCCTBAMH, YMCHHC HCIIOJIB30BaTh TeopeTHKO-MHOX(eCTBCHHLIﬁ
ammapar JJisi ONMCaHUs PEeabHBIX POIIECCOB U SBJICHUHN U MPH PEIICHUN
3aJa4, B TOM UHCIE M3 JpPYyruxX Y4eOHBIX MpPEIMETOB; YMEHHE
OTIEpUPOBATH MOHATUSAMHU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OINHUCHIBaTh Tpadbl pa3IMuHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PEUICHUH 3a/1a4

YMmenune OINCpHUPOBATH IMOHATHUAMMU: HATYypPaJIbHOC YHUCIIO, LICJIOC YHCIIO,
CTCIICHBb C LCJIbIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHD C

palrOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHD C IIGI>'ICTBI/ITCJII)HBIM I1OKa3aTcieMm,

HOFapH(bM 4qucCiia, CMHYC, KOCMHYC W TAHI'CHC IIPOMU3BOJILHOI'O 4YHMCJIA,




OCTaTOK IO MOJYJI0, PALMOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHCIIO,
MHOXKECTBAa HATypalbHbIX, LEJNbIX, PAIMOHAIBHBIX, JACHCTBUTEIbHBIX
YHCesl; YMEHHUE HCIOJb30BaTh MPU3HAKH JETUMOCTH, HaWMEHBIINH
001K IenuTens U HauMEeHblIee ool1iee KpaTHoe, anroput™ EBkiuaa npu
pEeLIeHNH 3a]]a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIIEHUS;  YMEHHE  BBINOJHATH  BBIYMCIEHHWE  3HA4eHUH U
npeoOpa3oBaHusl BBIPAKEHMH CO  CTENEHSAMH W Jiorapudmamu,
npeoOpa3oBaHus  JIPOOHO-pAllMOHANBHBIX  BBIPAKEHUN;  yMEHHE
ONEepUPOBaTh IMOHATUSAMH: MOCIENOBATEIBHOCTh, apUpMeTHUecKas
nporpeccusi, Te€OMEeTpHUYEecKasi IMporpeccus, OSCKOHEYHO YObIBArOIIas
reoMeTpuyYecKasi MPOrpeccHst; yMEHUe 3aJaBaTh IOCIE€J0BATEIbHOCTH, B
TOM YHCIIe C TOMOIIBIO PEKYPPEHTHBIX (HOpMYJ; YMEHHE ONEepHUpPOBAThH
HNOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIA,
MOJyJIb M apTyMEHT KOMITJIEKCHOT'O YncIia, opMa 3arnucu KOMIUIEKCHBIX
yrcen (reomMeTpuyeckas, TPUTOHOMETpUYECKass M anreOpanueckas);
yMETh IPOU3BOAUTH apU(PMETHUYECKUe JCHCTBUA C KOMILJIEKCHBIMU
YyHUClIaMU; MPUBOAUTH IPUMEPHI MCIIONb30BaHMSI KOMIUIEKCHBIX YHCEI;
ONEPUPOBATH MOHATUAMM: MaTpuIla 2x2 u 3X3, onpeaeauTeab MaTPUILbI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUSAMU: PAllMOHAIBHBIE, UPPALMOHAJIBHBIE,
MOoKa3aTesbHble, CTENEHHbIE, Jorapu@MuuecKue, TPUTOHOMETPHUUECKHE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMbBl; YMEHHUE OIEPHUPOBATH
MOHATHUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPABHEHUHM M HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPABEHCTBA U CHCTEMBI C IOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C IapaMETPOM; IPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JJI PELIEHUS MaTeMaTUYECKUX

3ala4v U 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHu U peaﬂbHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
MEPUOTMIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJbIlIee U HAUMEHBIIIEE 3HAYCHUS
(YHKIMY Ha TIPOMEXYTKE, HeTIpephIBHAs (DYHKIIHS, aCHMIITOTHI rpaduka
GbyHKIMH, TIepBas ¥ BTOpas MPON3BOIHAS (QYHKINH, TEOMETPHUCCKUNA U
¢u3nvyeckuil CMBICII TPOM3BOJIHON, INEepBOOOpa3Hasi, ONpeneIEHHBINA

WHTErpajl; YMEHHE HAXOIUTh aCUMOTOTHI rpaduka (QyHKIHMH;, yMEHHE




BBIUMCIIATh INPOM3BOJHBIE CyMMBI, IIPOM3BEIEHUS, YacTHOIO U
KOMIO3ULMHU (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTebHOW K IpaduKy
(yHKIMY; YMEHHE HaXOAWTh IMPOU3BOJHBIE AJIEMEHTapHbIX (DYHKIM;
YMEHHE MCII0JIb30BaTh IPOM3BOAHYIO JUISI HCCIIENOBaHUS (DyHKLUI,
HAXOJIUTh HAaWOONbIINE W HAaWMEHBIINE 3HAYCHHS (YHKIUN; CTPOUTH
rpadMKd MHOTOYJIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaJIM3a; IPUMEHATH IPOM3BOAHYIO JJI HAXOXKICHHS HAWIydILEro
peneHuss B NPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-JKOHOMUYECKHX M
($u3nYecKux 3a1a4ax; HaXOIUTh MJIOMIATU U 00BEMBI GUTYP C TIOMOIIBIO
MHTErpaja; MpUBOAUTH IIPUMEPBI MATEMATHYECKOIO MOJEINPOBAHUA C

noMoIIbio AU pepeHnanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh HOHATHAMM: TIpaduk (yHKIMH, oOOpaTHas
GyHKIMsA, KOMIO3UIMA (YHKIWN, JTUHEWHas (QyHKIUS, KBaapaTHUHAS
dbyHKIHS, parmoHaIbHAs byHKIHS, CTeTreHHas byHKIHS,
TPUTOHOMETpUYECKHE  (QYHKLUUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMHM, TOKa3aTelbHas U Jiorapugmuueckas QYHKIUH; yMEHHE
CTPOUTH TpapUKM U3YyYEHHBIX (YHKLUH, BBINOJHATH MPeoOpa3oBaHUs
rpaduKoB QPYHKIUH, HCIIOIB30BATH TPAPUKH TSI U3YUECHHUS TPOLECCOB U
3aBUCUMOCTEH, MPHU PELIeHNU 3a1ad U3 APYTUX y4eOHbIX NMPEIMETOB U
3aa4 U3 peaNbHOM JKU3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U IrpaduKu (PyHKIMHI AJ1s pereHus]
YpaBHEHM, HEpPaBEHCTB M 3aJady C IMapaMeTpaMH; H300pakaTb Ha
KOOPJAMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUN YpPaBHEHUM, HEPABEHCTB

H UX CUCTEM

YMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX THIOB (B TOM 4YHCIE Ha
IPOLEHTHI, I0JIM U YacTH, Ha JABM)KEHUE, padoTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33[]a4i U3 00JacTH yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIISATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIEAOBATh IIOJYYEHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO0HOCTh pE3yNbTaTOB; YMEHHME MOIEIHUPOBATH
peanbpHblE CUTYyallUH Ha S3bIKE MATEMAaTHUKH; COCTAaBISATH BBIPAKCHMS,
YPaBHEHUs, HEPABCHCTBA M HX CHUCTEMBI II0 YCJIOBHMIO 3a1auy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJCIM C HCIIOJNB30BAHMEM aIapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT

YMmenne OIICPUPOBATDL MOHATHUAMUA: CPCAHEC apI/I(bMCTI/I‘leCKOG, MCAMaHa,

HanOOJIbIIee U HAUMEHBIIICE SHA4YCHHA, padMax, JUCICpCusd, CTaHIApTHOC




OTKJIOHEHHE YMCIIOBOTO HAOOpa; yMEHHUE U3BICKaTh, HHTEPIPETUPOBATh
uHOpMalKIo, IPEICTaBICHHYIO B Ta0IMIaX, HA TUarpaMMax, rpagukax,
OTPaKaIOIYIO0 CBOKWCTBA PEAIbHBIX ITPOLIECCOB M SIBICHUI; IIPEICTABIIATh
UHQOPMALMIO C [OMOINBIO Tabaul M JAMarpamm; HccieloBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpapHuuecKux
METOJIOB U AJIEKTPOHHBIX CPE/ICTB; rpa)uueCKU UCCIIEJ0BATh COBMECTHBIE
HAOMIOACHUS C TIOMOILUBIO JUarpaMM pacCeUBaHUs M JIMHEWHOMU

perpeccuun

YMenue onepupoBaTh MOHATHUSAMH: CIIYYalHBIA OMNBIT W CIy4dailHOE
COOBITHE, BEPOSATHOCTh CIYyYallHOrO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TpapUUECKUX METOJO0B; NPUMEHSTh
(hOopMyIBI CIOKEHUST U YMHOXKEHHUSI BEpOSATHOCTEW, (OopMyIy IOIHON
BEPOSATHOCTH, hopMyiy bepHynu, komOuHaTopHbIE (PaKkThl U HOPMYIIBI;
OLICHMBATh BEPOSATHOCTH pEAJbHBIX COOBITHI; yMEHHE OINepupoBaTh
MNOHATUSIMM: CllydaliHas BEJIMYMHA, pACHpPEICIICHUE BEPOSITHOCTEM,
MaTeMaTHYeCKoe OXHUAAaHWEe, NUCIEpPCHs U CTaHIApTHOE OTKJIOHEHHE
CllyyaliHOM BeJNWYMHBL, (YHKIMM pacupeleNeHuss U IUIOTHOCTH
PaBHOMEpPHOr0, II0Ka3aTe€IbHOIO W HOPMAJIBbHOIO pACIpENeICHHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBAa M3yYEHHBIX pacCHpeleleHuid Juis
pemieHust 3a7ad; 3HAKOMCTBO C TOHSATHSMM: 3aKOH OOJIBIIMX 4YHCET,
METOJibl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOJIUTH MPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJBIIMX YHUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONIEpUPOBAThH MOHATUSIMU: COUETaHHUE, IEPECTAaHOBKaA,
YHUCIIO COYETaHW, YHUCIO NEepecTaHOBOK; OmHOM HploTOHa; ymeHue
IPUMEHITh KOMOWHATOPHBIE (DaKThI U pacCyKICHHS IJIsl peIIeHUs 3a/1a4;
OILICHUBATH BEPOSITHOCTH  peajbHBIX COOBITHI; COCTaBIISITh

BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH IIOJIyYCHHBINA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMU: TOYKa, IpsAMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yroi,
JIBYTPaHHBIA yroJl, TPEXTPaHHBIM yroj, CKPEIIUBAIOIIUECs IMpsMBbIE,
NapajuieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXIY NPSAMBIMHU, Yol MEXIy HPSIMOM M IUIOCKOCTBIO, YTOJl MEXIy
IUIOCKOCTSIMH, PAacCCTOSIHUE OT TOYKHU /10 TUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXy IMJIOCKOCTSMHU; YMEHHUE UCIIOIb30BaTh IPU
pelIeHnH 3a7ay U3y4eHHbIE (aKThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE

OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHpa; CTPOUTH




MaTeMaTUYCCKUE MOJCIN C IMOMOIIBIKO TCOMETPUUCCKHUX MMOHATHA U

BCJIIMYMH, p€IIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKHUEC 3a/1a4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMIAAL (GUTYpPBI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, TPAaBWIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHHKA,
KyO, mapamienenunen, Npu3Ma, Nupamuia, ¢Gurypa d HOBEPXHOCTh
BpaIlIEeHUs, IINHIP, KOHYyC, Imap, cdepa, miomans cdepsl, MiIomaib
TIOBEPXHOCTH MHUPAMHIbI, TPU3MBI, KOHyca, IMIMHApA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Tapajuleienunesia, MUpaMubl, MPU3MBI, HWIMHApA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHyCa M IMJIMHIpPA,
napajjieibHble OCHM  WJIM OCHOBaHMIO, CEYEHHWE IIapa, IUIOCKOCTb,
Kacaromasics cgepsl, IUIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHKA, H300pakaTb MHOTOTPAHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BPAIICHUS, X CEYSHHS, B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA T€OMETPUIECKUX (HUTYP, CAMOCTOSATEIHHO
(hopMyIHpOBATh ONpPEACICHHU U3y4aeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
0 CBOICTBax W NMpH3HAKaX T€OMETPHUECKUX (PUTyp, 00OOCHOBBIBATH WIIH
onpoBepraTb HMX; YMEHHE IPOBOAUTH KiIacCUPUKAIMIO (GUTyp IO
pa3IMYHBIM TPHU3HAKAM, BBINOJIHATH HEOOXOAMMBIC IOMOJHHUTEIbHbIC

IOCTPOCHHA

11

YMeHHue omnepupoBaTh MOHATUSIMH: JBMDKEHHE B  IPOCTPAHCTBE,
napauIeIbHBIA MEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue 000U, TMOA00HBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MMOJOOHBIE (UIYpHl, B TOM YHCIIE B MPHPOJIE,
HUCKYCCTBE, ApPXUTCKTYpPEC, HCIOJb30BATH I'COMCTPHUYCCKHUEC OTHOUICHUA
IIPU PEICHUH 33/1a4; HAXOUTh TEOMETPUUYECKUE BETUYHHBI (IJTMHA, YTOJ,
IUIOIA/Ab, 00BEM) TP PEIICHUH 3a]a9 U3 APYTHX Y4eOHBIX MPEIMETOB U
U3 pealbHOW J>KU3HU; YMEHHE BBIYHCISATH T'€OMETPUYECKUE BEITUUNHBI
(nmuHA, yroi, miomanab, 00bEM, IJIONAAb TMOBEPXHOCTH), HCIOIB3YS
n3ydeHHbIe (POPMYJIBI U METOABI, B TOM YHUCIIE: TUIOMAb TOBEPXHOCTH
MUPaMUbI, IPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas chepbl; 00béM Kyoa,
NPSAMOYTOJABHOIO TapajUieyienuIiea, MUpaMUAbl, OPU3MBI, UIMHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTh OTHOIICHHUC 00BEMOB HO,[[O6HI>IX (le"yp

12

YMenue ONCpUPOBATH IIOHATHAMU: IIPAMOYTOJIBHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAHMHATBI TOYKH, KOOPAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpPAa Ha YHCIIO, PA3JI0OKCHHUC BCKTOpPa II0 6a3Hcy,

CKaJIIpHOC TPOU3BCACHHUEC, BCKTOPHOC TIPOMU3BCIACHUC, YIOJ MCKIY




BEKTOPAMHU; YMEHHE HCII0JIb30BATh BEKTOPHBINA M KOOPIMHATHBIA METO]
JUISL pEelIeHUs TeOMETPUYECKHX 3aJad M 3aJad JAPYyrux Y4eOHBIX

MPEIMETOB
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YMenue BbpIOMpaTh MOAXOAAIIMN METOJ M pEeLIeHUs 3ajauu;
[IOHUMAHUE 3HAYMMOCTH MATEMaTUKM B M3Y4YCHUM IPUPOIAHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SBJIEHUH; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHME IPHUBOIUTH
IIpUMEpPbl  MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU

MaTeMaTUYE€CKON HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IPOBEPSEMbIX HA
EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucina 1 BEIUMCIIEHUSA

1.1

HaTypaHBHble U O CIIbIC YHCIIA. HpI/I3HaKI/I JCIUMOCTH LCJIBIX YUCCII

Panmonanehbie yucia. OOBIKHOBEHHBIE W JECATUYHBIE APOOU, MPOLEHTHI,

I OeCcKOHEeUHbIE TIEPUOJHUECKUE TPpodU
13 ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cTemeHu.  JleWictBus ¢
' apu(METHYECKUMH KOPHSIMHU HATypAIbHOU CTETIEHU
1.4 Crenenp ¢ nenbiM nokasateneM. CTeneHb C palMOHAIBHBIM I10Ka3aTeeM.
' CBoiicTBa cTeNEHU
15 CuHyc, KOCUHYC M TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
. apKTaHTe€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYIHBIE U HATYypAIbHBIC JTOTapH(PMbI
JleticTBuTenbHble 4Yuciia. ApudMeTHUecKue omepanu C JACHCTBUTEILHBIMHU
1.7 gucnamu. [IpuOnmkEHHbIC BBIYMCICHHS, TPABUIa OKPYTJICHUS, MPUKUAKA U
OIICHKA pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKEHUN
1.9 KommiekcHble uncna
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 Lensle n 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuieckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JTOTapUPMUUECKUE YPABHEHUS
2.5 [enbie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 HppanmonansHbie HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Matpuiia CUCTEMBI JINHEHHBIX YpaBHEHUH. OlNpenenuTenb MaTpULbI
3 DyHKIINU U TpaduKu




OyHKuMs, crocoos! 3aganus pyHkiuu. ['paduk ynkunu. Bzaumuo oGpatHble

> ¢ynkuun. YétHele u Heu€THBIe QyHKIMU. [leproauueckue GpyHKINN
OO6nacte onpezeneHuss 1 MHOXeCTBO 3HadeHuUM ¢(yHkiuu. Hymn Qynkium.
) [IpoMexyTku 3HAKONMOCTOSHCTBA. IIpoMEXYyTKM MOHOTOHHOCTH (DYHKIIHH.
. MaxkcumyMbl 1 MUHUMYMBI (yHKIMUA. Hanbosbliee 1 HauMeHbIlIee 3HaueHue
(GyHKIIUU Ha TPOMEKYTKE
13 Crenennasi GyHKIMS ¢ HATypaJbHBIM M LIEJIBIM TOKa3zareneM. E€ cBoiicTBa u
. rpa¢uk. CoiicTBa U rpadMK KOpHS /-0l CTENEHH
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zarenbHas u norapudmMuveckas GyHKINU, X CBOHCTBA U rpaduku
16 Toukm paspeiBa. AcumnTorsl rpadukoB (yHkuid. CBoiicTBa (YHKIHA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocimenoBaTeabHOCTH, CIOCOOLI 3aaHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckass u reomerpudeckas mnporpeccurd. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Havana maTemaTnueckoro aHanmsa
4.1 [IpousBonnas Gynkuuu. [IpousBoaHbIe 3eMeHTapHBIX QYHKIUN
[IpumeHeHne MpoU3BOJHON K MCCIENOBAaHUIO (DYHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHre HauOoIbIIero 1 HaMMEHbILEro 3HaueHUs (PyHKIIUH
Ha OTpe3Ke
43 ITepBooOpasnas. HTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMU. J{narpamMMmel Diiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 IIpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH




7.4 Tena u MOBEpXHOCTH BpalllCHUS

7.5 Koopannatsl u BEeKTOpBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

e 10 kJjaacc
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, 3.I".Ilo3nsk, JI.C. KucuneBa. Maremaruka:

anreOpa ¥ Hayajlla MaTeMaTHYeCKOro aHamuza, reomerpus. ['eomerpus. 10-11 kmaccsr:

0a30BBIN U YIIIyOJIeHHBINH ypoBHU. - M.: [IpocBemenue, 2021.

e 11 kjaacc
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, 3.I.Ilo3nsxk, JI.C. KucuneBa. Maremaruka:

anreOpa W Hayalla MaTeMaTHYeCKOro aHanmza, reomerpus. ['eomerpus. 10-11 kmaccsr:

0a30BbIi U yriTyOeHHbI ypoBHH. - M.: [IpocBemenue, 2021.
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