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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBAsieTCSl OOHUM W3 0a30BBIX KYpPCOB Ha YpPOBHE CpEIHEro
oO1ero 00pa3oBaHus, Tak Kak 00€CIIeYMBAECT BO3MOXKHOCTh U3yUCHUS TUCITUTUIINH
€CTECTBEHHO-HAYYHOW HAIMPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IUKJIA.
[TockonmbKy  JIOTHUECKOE  MBIIUICHHE,  (GopMuUpyeMoe TpU  HU3YUYEHUU
0Oy4YaroIMUMUCS MOHATHUIUHBIX OCHOB T€OMETPHUU, IMPHU JI0KA3aTeIIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKICHUI MPU PEIICHUU F€OMETPUUYECKHUX
3a/la4y, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUHU 3aJlad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3ngecknx 3amad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcs MOpu
M3YUYCHUHM TE€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
nHpopMaTtuka»  4yepe3  OOeCIleYeHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJIb30BaHUsI OoJjiee TIHyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
crienu(PUIHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIICIIHOTO MPOo(heCCHOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHRIMU 3aja4yaMy Kypca T€OMETPUM Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBJSOTCSI:

pacuIMpeHue MpeICTaBIeHUs 0 TEOMETPUU KaK YacTH MUPOBOU KYJIbTYphl U
dbopMHpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIHUM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX (QUTIypax Kak o
BOKHEUIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh U M3y4aThb
pa3HbI€ SIBJICHUS OKPY>KAIOIIEr0 MUpa, 3HAHUE MOHATUITHOTO ammapara 1o pa3aeiy
«CtepeoMeTpus» yueOHOT0 Kypca reOMEeTpHUH;

dbopmMupoBaHUE€  YMEHHS  BIAJETh OCHOBHBIMH  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopmMysl U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a]1aY;

dbopMupoBaHUE YMEHHUS PACIO3HABATh HA YEPTEXKAX, MOJICTSAX U B pEaIbHOM
MHUpPE MHOTOTPAaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBATh TI'€OMETPHUYECKHE
MOJIEIIH;

dbopMupoBaHUE MMOHUMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOrO TMOCTPOEHUS
MaTEMaTUYECKUX TEOpHi, (OPMHUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKH TIPU
IIPOBEJICHUHU PACCYKJICHUN;

dbopMupoBaHUE YMEHHS BJAJeTh METOJIaMH J0Ka3aTeIbCTB W aJrOPUTMOB
pellieHus, YMEHUsI UX NPUMEHSATh, MPOBOAUTH JIOKAa3aTeIbHbIE PACCYXKICHUS B
X0JI€ PEILICHUS] CTEPEOMETPUUECKUX 3aa4 U 3a]1a4 C MPAKTUUYECKUM COJICPHKAHUEM,



dbopMupoBaHUE TPEJACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU
000CHOBaHUHU MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKHU B MPOBEACHUU
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTYyaJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEHM 00yuaronmxcs, Mo3HaBaTeIbHON aKTUBHOCTH, MUCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKITMOHATILHONW TPAaMOTHOCTH, PEICBAHTHOM T€OMETPHH:
YMEHHUsI pacro3HaBaTh TMPOSBICHUS T'C€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYallUSAX W MPH W3YUYEHUU JPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYaIlMi, WCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPHPETALUU MTOJTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «['eomerpusi» B
10-11 «kmaccax sBmstoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kyaccax, OTHOCUTCS KO BCEM COJEPKATENbHBIM JIMHUAM y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMUYECKMX YMEHHMI  pacupeiensieTcs He  TOJIBKO IO
coJlep KaTeNIbHBIM JIMHHUSAM, HO U 10 Tojgam oOydenwus. Conepikanre oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
POrpaMMBbl, paclpeleEHHbIM MO ToJaM OOyYeHHs, CTPYKTypPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yYarOIIHECs
oOpamanuch HEOAHOKPAaTHO. TO  TO3BOJSET OPraHMU30BaTh  OBJAJICHUE
r€OMETPUUYECKUMHU MOHATUSIMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIINIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN O0YYarOIUXCsl, PACIIUPAS U YIIIyOuIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE I103BOJISIET:

co3garb ycnoBus s guddepeHnuanuu  00ydeHHS, MTOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa30BaTeIbHBIX MpOTrpaMM, OOecHeuuTh YriIyOnEHHOe
M3Y4YEHHUE T€OMETPHUH KaK COCTaBIsoIIEH yueOHoro npeamera «MaTteMaTukay;

MNOJATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTHUKH C
yduéTtom BbIOOpa Oyaymel mpodeccun, obecrneurBas IMPEEMCTBEHHOCTb MEXKTY
oOumM u podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102
yaca (3 yaca B HEJIeJII0).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IpsAMBIX B NPOCTPAHCTBE: IE€pECEKaroIIuecs,
napajuielibHble W CKpellMBarolmuecss mnpsmble. [Ipu3Haku CKpelmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIelIbHbIC
MPSIMBIE B MPOCTPAHCTBE, MAPALICIIbHOCTD TPEX MPSIMBIX, NAPAJIIEIbHOCTh IPSAMON
u 1iockocTtu. IlapanenbHoe W LIEHTpaJIbHOE MNPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBanus. M3oOpaxeHue
¢buryp B mapajuiesibHOW MPOEKIMH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPSAMBIMH B MPOCTpAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: Napalie/ibHbIC
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreiimue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpajap, NapajuleNenumnesn,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MNAPAIIEIBHBIE W MEPIEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJIIPHOCTH TMPAMOM M INIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OproroHansHoe IIPOCKTUPOBAHHUE.
[leprieHAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUryppl  Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
wIockocter. TeopeMa o TpEX MEePIEHINKYJISIpax.

Yriael B NPOCTPAHCTBE: Yroyl MEXAY NPSMOU U IJIIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIM yIroJl ABYIPAHHOIO yriia. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbL.
CBoiicTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXTPAHHOTO Yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: N-yronpHas
npu3Ma, npsiMasi U HaKJIOHHAs NMPU3Mbl, OOKOBask U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapaimtenienunenr, NOPSAMOYTOJBHBIA — Mapajulesienune], W €ro  CBOWCTBA.
Kparuaiiiue mnyTHd Ha TOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: nN-yrojgbHas mnOUpaMuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa péGep M OOKOBBIX TIpaHel
MpaBWIbHOW mnupamuibl. [IpaBUiibHbIE MHOTOIpAHHUKH: IpaBWJIbHAs MpU3Ma U



MpaBWIbHAS MNHPAMUJA, NPABWIbHAS TPEYrOjbHAs MNHUPAMUIA W MPABUIbHBIN
TeTpadip, KyO. IlpencraBneHue o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOU TPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOW MHUPaAMUIBI,
TeopeMa O IUIOLIAIN YCEUYEHHOU TUPAMU/IBL.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajieJenunea, CUMMETPUS MNPABWIbHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE MW IPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA Ha YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. KoopanHaTel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MeEkay Bekropamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaienus

[ToHsTHS: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHWYECKAs ITOBEPXHOCTD,
chepudeckass TMOBEPXHOCTh, oOOpasyrwomue ToBepxHOCTe. Tema BpameHwus:
MWIMHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, Imap. B3anMHOE pacIonoxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue ten
BpaIlieHusl Ha TiockocTh. PasBéprka muimHapa u konyca. Cummerpust cepbl u
mapa.

O06bEM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactBus u3 He€. OObEM mpsMor u
HAaKJIOHHOW MPH3MBbI, IWJIUHIPA, MUpaMuabl 1 KoHyca. OObEM 11apa U 1MapoBOTO
CErMEHTA.

KoMOuHanuyu Tenm BpamieHuss W MHOTOTpaHHUKOB. [lpu3ma, BnmcanHas B
IWJIWHIpP, ONHMCaHHas OKoJIo umiauHapa. Ilepeceuenue cdepsl W 1mapa ¢
miockocThio. Kacanue mrapa m cdepsl miockocThio. [IOHATHE MHOTOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpaLCHUS.

[Inomans MOBEPXHOCTH LUIWHJpA, KOHyca, Iiomanas chepbl U e€ dacteil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANECH MMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeobOpazoBanue momodusi, romoTeTusi. PemieHue 3amau Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKHUX METOJIOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BPAlllEHUS: CEYEHUS [IUINHIpA
(mapayéuiennbHO M TEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (MmapasuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIINHY), CEUYEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEUYEHHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METO/]] IEpEeHOCca
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. lIpsmoyronpHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH TeOMETPUUYECKHUX
3a/1ad.

J{BHKeHNs B IPOCTPAHCTBE

JBuxenus npocrpaHcTBa. OtoOpakenus. [[BUkeHUsST U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKEHUH. Buabl JBMXKEHUN: TapauieNbHBIA TEPEHOC,
LHEHTpaJbHasl CHUMMETPHUsS, 3€pKalbHas CHUMMETPHS, MOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TPaKIAHCKOTO o0IiecTBa (BBIOOPHI, ONPOCHI U JPYyroe), yMeHHue
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMUSIMHY ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOILIJIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
IPUMEHCHUEM JIOCTH)KCHUW HAyKHW W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIKOYAs S3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUM, PACCYKICHUM, BOCTIPUUMYUBOCTh
K MAaT€MaTUYECKHAM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUU U
OTJIbIXa, peryisipHas ¢u3nuecKkasi akKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATLHON  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymielt mpodeccud W pealu30BbIBAaTH COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh U CHOCOOHOCTH K  MareMaTHMYecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUH PAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TOHUMAHUE BIIUSHUS
COIIMAJIbHO-?KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOU
Cpepl, 0CO3HaHHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM, OpUeHTAIUS
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpY’XKarolel cpenpl, IJIAHUPOBAHUE IIOCTYIIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTUYeCKOW HayKh Kak c@epbl 4UeTOBEUECKOW IesATeTbHOCTU, JTAroB €&
pPa3BUTHA YW 3HAYUMOCTH JUIsl Pa3BUTUSL LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJbTypOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISAITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MNOHATUIMH, (HOPMYIHUPOBATH
OnpeJieNIeHUs] TIOHITUH, YCTaHABIUBAThH CYILIECTBEHHBIN MPU3HAK KiaccUu(pUKaIuy,
OCHOBAHUS /i1 000OIIEHUS U CPABHEHMUSI, KpUTEPUU MTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HopMylIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPUTEIbHbBIC U OTPUIATENbHBIE, € AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEYUS
B (akrTax, JaHHBIX, HAONIOJACHUIX U YTBEPXKICHUSX, Mpearatb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 pelieHns y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIlEHHUsA, BbIOMpaTh Hauboliee MOAXOASAMMA € y4E€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUSA:



UCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOINPOCH,,  (QUKCUPYIOUIUME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBENEHHOTO  HAOJIIOJICHMS, UCCIEIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpoOliecca, a TaKKe BbIJIBUTAThH
MPEANOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISBJISITh JAeUUIUTH MHPOpPMAIIMU, NAHHBIX, HEOOXOIUMBIX NJii OTBETA HA
BOIIPOC U JIJI PELICHHUS 3a]1a4H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYPUPOBAaTh HH(POPMALIMIO, MPEJICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJUTIOCTPUPOBATH TpaUUueCcKH;

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSTEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMH U
eJIsIMHu O6I_HCHI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaThb ITOACHCHUA IIO XOI[y peH_ICHI/Iﬂ 3aJa4du,
KOMMCHTHPOBATDH HOHy‘-IGHHBIﬁ pGBYJ'IBTaT;

B XOJIe¢ 0OCYXKJICHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4d, BBICKA3bIBaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
pCI_HCHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[CHI/ISIMI/I I[pyrI/IX yqaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyJIHMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NpCaACTaBIATL PC3YJIbTAThl PCHICHUA 3aJa4H, SKCIICPUMCHTA, UCCICI0OBAHUA,
MIPOEKTa, CaMOCTOSATEIILHO BBIOMpaTh (OpMaT BBICTYIUICHHS ¢ Y4YETOM 3aja4
MIPE3EHTAIlMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YUETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJICKT:

BJa/JeTh  HABbIKAMU  TMO3HABATENbHON  pediekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUW U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI MpolLecca U pe3yJbTaTa pelieHus
MaTeMaTU4YeCKOW 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUN 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa HEIN U YCIOBUSM, OOBICHITH MPUUUHBI
JOCTHXKEHUSI WIIM HEOCTUKEHUSI PE3YIbTaTOB JAESITENIbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEIBHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYAIBHOU
paboThl TMpU pelleHuH Y4YeOHbIX 3aJady, NPUHUMATh 1€Jb COBMECTHOM
NEeSATENbHOCTH, MJIAHUPOBATh OPraHM3aLMI0 COBMECTHOW padOThI, pacrpeacisirh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXKJaTh TPOIIECC M pe3yJbTar padoOTHI,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (0OCyk)aeHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThHl |
KOOPJIMHUPOBATh CBOM JACHUCTBUA C JPYTMMHU 4YJIC€HAMU KOMAH[Ibl, OIICHHUBATH
KAaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayqIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelieHny 3a7a4 ¥ MPOBEJACHUU MaTeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIAaCCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMHU, CBS3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXAYy NOPSIMOMl U
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJaccupuIUpPOBATH  MHOTOTPAaHHUKHM, BBIOMpas  OCHOBaHMUS  JUIs
KJ1Iaccu(UKaIuu;

e CBOOOJIHO ONEPUPOBATH MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAIBHOE
NpOEKTHpOBaHUE (UTYp Ha IMJIOCKOCTh, BBITIOJHATh W300pakeHUsT Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIISITH  IUIONIAAM  I[OBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJ C TPUMEHEHHEM (HOpMYII,

e CBOOOJHO OMEPHUPOBATH MOHATUAMH: CAMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
urypsr;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3aJa4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIUYHMH, IMPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;

e TMPUMEHATh MNPOCTEUIIHE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPHUUECKUX 3a]1a4;

e W3BJICKaTh, MNPeOOpPa3OBBIBAaTh U HWHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (PUTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPUMEHATH [OJYYECHHbIE 3HAHUSA HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
npolecce TMOWCKAa  PEHIeHUsT MaTeMaTH4YecKu  CcHOopMyIHpOBaAHHOM
poOJieMbl, MOJEIUPOBATh pPEATbHBIC CHUTYallMd Ha S3bIKE TEOMETPHH,
HCCJIEI0BATh MMOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, pelarh MPaKTUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0XKJAECHUEM I'€OMETPUUYECKUX BEJIUYHH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTallax pPa3BUTUS TEOMETPUHM KaK
COCTaBHOM 4acTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJOTUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHHYECKON U chepuyeckor MOBEPXHOCTSAMHU, OOBSICHIATH CIOCOOBI
MTOJTYYCHHUS;

OTIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BPAIICHUS: IIMIHHIPOM,
KOHYCOM, c(pepoii U Iapom;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIONIOkKEHUE ChEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAaHHUKOB M TEJl BpaIlCHHS,
00BbEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHMKOB W TEJl BpalleHUs,
T€OMETPUYECKUX TeJI ¢ TpUMEHEeHueM (hopmyr;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBA3aHHBIMH C KOMOWHAIUSMU TEJ
BpalieHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OMMUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

W3BJICKATh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBATh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH OTEpaIlii Ha/l BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKHE 3a/1a4l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKU /O IJIOCKOCTH, B
1[EJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUY;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHU;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJI BpalICHUS TIpH
MapajuieJIbHOM  MEPEHOCE, I[EHTPAJIbHOM CUMMETPHUM, 3€pKaIIbHOMU
CUMMETPHH, IPU MOBOPOTE BOKPYT MPsIMOi, MpeoOpazoBaHusi Moa00us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUEHUS IWIMHIpA
(mapasnienbHO U MEePIeHIUKYISIPHO OCH), CEYCHUS KOHyca (MapauieibHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPILINUHY), CEUCHHUS 11apa;
UCIIOJI30BaTh METOJbl MOCTPOEHUS CEUYEHUW: METOJ CIEIO0B, METO[
BHYTPEHHETO TPOECKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

pelars 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAaXO0X/JICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIC  3HAHUA  HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAIUN, TPUMEHSITh N3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKd  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTyalldd Ha S3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEIA C WCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
amnmapara anreOpbl, peumaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpEeACTaBICHUsI 00 OCHOBHBIX A3Talax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTu (PyHIaMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Konrponbneie — Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI

BBenenue B ctepeomeTpuio 23 1

B3anMHOe pacnioniokeHue NpsMbIX B 6 1

HPOCTPAHCTBE

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B 3

IIPOCTPAHCTBE

[leprieHAUKYIAPHOCTD NPSAMBIX U 25

IJIOCKOCTEN B POCTPAHCTBE

VYTIBl U paccTOSHUS 16 1

MHoOrorpaHHuku 7 1

BexTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IG, 00o00111eHNe U CUCTeMaTH3aIus 5 )

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

No 1/ HanmenoBanue pa3iesioB u TeM Komrpoapmeie  Tpaxtuseckue (uudposbie)

NporpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI pecypesr

AHaMTHYECKasi TEOMETPHS 15 1

[ToBTOpeHwme, 0606HIGHI:IC u 15 1

CUCTeMaTH3alusl 3HAaHUH

OO6BEM MHOrOrpaHHUKa 17 1

Tena BpameHus 24 1

[Tomanu moBepXHOCTU U 0OBEMBI 9 1

KPYTJIBIX TEJ

JBr>xeHus 5 1

[ToBTOpEHME, 0606H_IGHI:IG u 17 9

CUCTeMAaTH3AIHsI 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE

Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
o0pa3oBaTe/bHbIE

n/n Bcero
padoThI padoThI
pecypchbl

OcHoBHbIE TIpaBHiia N300paKEeHUS HA
PUCYHKE IIIIOCKOCTH, IMAPAIIIEAbHBIX IPSIMBIX 1
(OTpe3KOB), cepeHbI OTPE3Ka

IloHsATHA cTepeoMeTpUM: TOUYKA, IIPsIMa,

TUIOCKOCTb, MPOCTPaHCcTBO. OCHOBHEBIE

npaBuiia U300paKCHUS HA PUCYHKE 1
IIJIOCKOCTH, MapaJJICIIbHBIX MTPAMBIX

(OTpe3KOB), cepeAHBI OTPE3Ka

[TonsTHs: nepecekaromumecs MIOCKOCTH,
nepeceKaroIyecs npsimasi v MiIoCKOCTh; 1
HOJIyTIPOCTPAHCTBO

INousTus: MEPECCKAOIMMUECC IIIIOCKOCTHU,
MNepeceKkaromuecs npsamasa 1 iI0CKOCTb, 1
MMOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pa’keHUE MPOCTEUITNX
MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHH1KH, U300pa’keHUE MPOCTEUITNX
MPOCTPAHCTBEHHBIX UTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1



CJIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U TNIOCKOCTEH

10

11

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux p&opa.
N300pakeHne nepeceueHust nojIy4eHHbIX
IJI0CKOCTeN. PackpalyBanue NOCTPOSHHBIX
CEYEHHI pa3HbIMHU LIBETAMH

N3o00pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péopa.
N300pakeHne nepecedeHus moydeHHbIX
IockocTei. PackpammBanyue NoCTpOeHHbIX
CEYCHUH pa3HbIMU LIBETaMU

N300pakenue ceueHnit nmupamMusl, Kyba u
IPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péopa.
N3o6pakenue nepeceyeHus moTy4eHHbIX
II0CcKOCTeN. PackpaimBaHue NOCTPOEHHBIX
CCUeHUM Ppa3HbIMU LIBETAMU

13

14

N300pakenue ceueHuit nupamMusl, Kyba u
IPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N3o6pakenue nepeceyeHus moTy4eHHbIX
IJI0CKOCTEN. PackpalmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAMU

MerTon ciie10B ISl TOCTPOEHUS CEUEHUIN



15

16

17

18

19

Merton cie10B i TOCTPOCHUS CEUYSHUHN.
CBoiicTBa IepeceuyeHUil MPSIMbIX U
IJIOCKOCTEN

MerTon ciie10B Ji1s1 IOCTPOEHUS CEUEHUH.
CBolicTBa IEPECEUYECHUN MPSIMBIX U
IUIOCKOCTEH

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEXKEHN U 3aIllUCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenwii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS

[MocTpoenue ceuenwuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3alUCh [1aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
PONOPLUUOHATBHBIX oTpe3Kax. [logobue
TPEYrOJIbHUKOB

22

IToBTOpenue mianumerpuu: Teopema
Menenas. PacdeTsl B cedeHUIX Ha
BBIHOCHBIX uepTrexax. Mcropust pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUHN



23

24

25

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenuns"

B3anMHOe pacrnonoxeHue npsMbIX B
npocTtpancTBe. CKpenBaronecs npsiMple.
[Ipu3Haky ckpemuBarOmMMXCcs MPSMBIX.
[TapamienbHbIE TIPSIMBIE B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSAMOM MapaijiesibHON
JAHHOM NIPSAMOM, TPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
npsMoid. Jlemma o nepeceyeHuu
NapaJuIeIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

27

28

[TapamnensHOCTB Tpex npsiMbIX. TeopeMa o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKpELIUBAIOILUXCS MPAMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA NapaJIJICIIBHOTO IIPOCKTUPOBAHUS.
N306paxkenue pazHbIx puryp B
HapaJuIeIbHON MPOEKIINH

entpanbHas npoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI MEKIY
IPSIMBIMU

29

3aauu Ha JOKa3aTeNbCTBO U UCCIIEeI0BaHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHS: MapanIeabHOCTh NMPAMON 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
napajyieIbHOCTH MPSMOU U MIIOCKOCTH.
CaoiicTBa napajyIeIbHOCTU MPSMOHN U



31

32

33

34

35

36

37

IIJIOCKOCTH

I'eomeTrpuueckre 3ajaun Ha BEIYUCIECHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE

[TocTpoeHue ceueHus, IpOXOIAILIETO Yepes
JIAHHYIO IIPSMYIO Ha YEPTEKE U
MapajuleIbHOTO ApYyrou npsamoi. Pacuér
OTHOIIEHUN

[MapannensHas MPOEKIUs, MPUMEHEHUE IS
HOCTPOCHHUS CEUEHHH KyOa u
napayuenenuneaa. CBoicTaa
napaieNienunea i Ipu3Mbl

[TapamtensHble ockoctu. IIpusHaku
NapaJuIeJIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
IUIOCKOCTH U CJENICTBUA U3 Hee

CaolicTBa napauieabHbIX MIIOCKOCTEN: O
HapayIeIbHOCTH NMPSIMBIX NT€PECEUEHUs IPU
IIEPECEYCHU N IBYX ITapajelIbHbIX
IUIOCKOCTEH TpeTheit

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalyICIbHBIX IMMPSAMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMU; O TIEPECEYEHNUH MPSAMOM ¢
ABYMs TapaJUICJTIbHBIMU INIOCKOCTAMUA



[ToBTopenue: Teopema [ludaropa na

38
IUIOCKOCTH

39 [TIoBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napasuleenunena

41 Brruncnenue aiMH OTpe3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieeuIe e
[IeprieHIUKyYIAPHOCTD NPSMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH
[IeprieHIUKyYIAPHOCTD NPSMOMN U IUIOCKOCTH.

43 [Ipu3Hak nepneHuKyJISIPHOCTH IPSIMON 1
IUIOCKOCTH
TeopeMa 0 CyIleCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSMOU, IPOXOAAIIEH
4yepe3 TOYKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIJIOCKOCTH

45 [110CKOCTH U NEPIEHIUKYISPHBIE UM
IPsIMbIE B MHOTOTPaHHHUKaX

46 [I;mockoCcTH ¥ epreHINKYIISIPHBIE UM
IPsIMbIE B MHOTOI'PaHHHKAX

47 [Iepnienukynsap u HaknoHHad. [loctpoenue
NEPIEHANKYJISIPA U3 TOYKH Ha MIPSAMYIO

48 [Iepnienukynsap u HaknoHHad. [loctpoenue
NEPIEHAUKYJIApA U3 TOYKU Ha NPSAMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas

u oOpaTHas)



Teopema o Tpéx nepneHAUKyIspax (mpsmas

50 u oOpaTHas)

51 VYroa Mexay CKpelMBaroIMMUCS IPSIMbIMU

59 [Tonck nepneHANKYISAPHBIX IPSAMBIX C
IIOMOUIBIO NEPIEHANKYIIAPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyoa, Npu3Msl,

o4 IIPaBUJILHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceueHuit kyoa, MPU3MBI,

55 IIPABWJIBHOM NMUPaMH/IbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockoctH. [TmockocT cummeTpuii B
MHOTOTpaHHHMKaX

57 [Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 INIOCKOCTH

59 IIpaBuibHBIE MHOTOTPpaHHUKU. PacyéT
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH
CrniocoObl OIyCTUTh NEPHIEHAUKYJIISAPDI:

60 CUMMETPHSI, CABUT TOYKHU IO TapaiIeIbHON
MPSMON

61 CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

62 KonTtponbHas padora "B3anumuoe

PACIIOJIOKCHUC TIPAMBIX U MJIOCKOCTEH B



63

64

65

npocTpaHcTse"

[ToBTOpEHME: Yroa Mex Iy NPsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: yron Mexay
CKPEIIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre METO bl BBIYMCIEHUS YIUIa
MEXy NIPSIMBIMM B MHOTOIPaHHUKAX

66

67

68

69

70

JIByrpanssblii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yrja

[Tepnennukynspusie maockoctu. CBONCTBa
B3aMMHO MEPNEHAUKYISIPHBIX TIOCKOCTEN

[Ipu3Hak nepneHIuKyISIpHOCTH IIIOCKOCTEMH;
TEeopeMa O NPSIMOU NIEPECEUECHUS IBYX
IIJIOCKOCTEH MEPIIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

[IpssMoyToNIbHBIN MTapajuieenunes; Kyo;
W3MEPEHMSI, CBOMCTBA MPSMOYTOJIBHOTO
napasuiejenuneia

Teopema 0 1MaroHany NPSAMOYTOJIbHOTO
napajulelIeuIe1a U CIeACTBUE U3 Heé

71

72

CrepeomeTpruecKue U MPUKIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSMBIX U TJIOCKOCTH

[ToBTOpEeHME: CKpenMBaroIecs MpsiMbIE,
napajieIbHbIC TNIOCKOCTH B CTAaHAAPTHBIX



MHOI'OIrpaHHHUKaXx

[Tapa napanenbHbIX II0CKOCTEHN Ha
CKPELIMBAIOIIMNXCS MPSMBIX, PACCTOSIHUE

73 MEXy CKPEIIMBAOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIHSIX

74 PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
pPacCcTOsIHUE OT MPSMOM A0 MJIOCKOCTH
Brruncienue pacCTossHUM MEXIY

75 CKPELIMBAIOIINMHUCS IPSIMBIMU C IIOMOIIbIO
NEPHEHANKYISIPHON TIIOCKOCTH
TpéxrpanHblil yroi, HEpaBeHCTBA IS

76 TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOTO yIJia

77 DJIeMEHTHI ChEPUIECKON Te€OMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

78 Konrtponbnas padora "Yrisl u paccrosHus"

79 Cucremaru3zanus 3HaHuM "MHOTOTpaHHUK U
€ro 2J1eMEHTHI"

80 [Tupamupa. Buasl nupamug. [paBunibHas
nupamMua

81 [Ipusma. IIpsamas 1 HaKJIOHHASI IPU3MBI.
[IpaBuiibHas npusma

82 [Ipamoit mapayuienenunen, NpsiMOyroabHbIN
napasuieNienumnen, Kyo

83 Brinykiibie MHOTOTpanHuku. Teopema
Ditnepa

84 Brinmykiieie MHOrorpanHuku. Teopema



Oiinepa. [IpaBuibHbIE U TONYTIPaBUIbHBIE

MHOTOTPaHHHKH
85 KonTtponsHas padora "MuororpanHUKHT" 1
86 [ToHsiTHE BEeKTOpa HA TUIOCKOCTH H B 1
IPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1
89 [TpaBwiio mapaienenuea 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 Pasnoxenne BexTopa 1mo 6azucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OJTHOH IIOCKOCTH
92 CkaJisipHOE TIPOU3BEICHUE 1
03 Beruuciienue yriia Mexry BEKTOpaMH B 1
POCTPAHCTBE
94 [Ipocreiimye 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimre 3a1auu ¢ BEKTOpaMu 1
97 [IpocTeiimme 3a7aun ¢ BEKTOpaMu 1
98 O00011IeHME U CUCTEMATU3AaIUs 3HAHUN 1
99 O06o0011eHrne U cucTeMaTH3alus 3HAaHUN 1
100 Hrorosas KoHTpoOsIbHAs paboTa 1
101 Hrorosast koHTpONIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHU T 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbBIE
Nen/m  Tema ypoka Konrpoabnsie IIpakTHuyeckue Aara tigponble
Bcero u3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypesr
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTHU U B IIPOCTpaHCTBE"
5 [ToBTOpenue Tembl "CkanspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Boruncinenue yria 1
MEK]ly BEKTOpaMu B MpocTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
IIPOXOJAIIEH Yepe3 JBe TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME III0CKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseieHue 1
3 JInneliHbple HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMUPOBAHUE
9 JIuneliHble HEPABEHCTBA, JINHEUHOE 1
IpOrpaMMHUpPOBaHNE
10 AHanuTHYECKNE METOBI pacuéTa yria 1
MEXy IPSIMBIMM B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHEe METO/Ibl pacuéTa yria 1
MEXy IUNIOCKOCTSMH B MHOTOTPaHHHUKaX
12 dopMmyna pacCTOSHUS OT TOYKH 10 1



IIJIOCKOCTHU B KOOpAHWHATax

Haxoxzaenue paccTossHui OT TOYKHU A0

13
TUTIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHUM OT TOUKH 10
TUIOCKOCTH B MPaBUJILHON MTUPAMUTIE

15 KonTtponsHas pabora "AHanuruueckas
reomeTpus”

16 CeueHnsl MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPAaHHHUKHU

17 CedeHust MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CeueHusl MHOTOTPaHHUKOB: CTaHIAPTHBIC

18 MJIOCKOCTH, TIEPECECUCHUS IPSIMBIX U
MIJIOCKOCTEN

19 [TapasnenbHbIe PSMBIEC U TUIOCKOCTH:
napauIeIIbHBIC CCUCHHS

20 [TapannenbHble MPsIMbIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapanienbHble MPsIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOIIIUMUCS
IPSIMBIMU
[TeprieHIUKYISIPHBIC IPSIMBIC U

99 TUTOCKOCTH: CTaHJAPTHBIC Maphl
TIEPIICHIUKYIIIPHBIX TUIOCKOCTEH U
HPSIMBIX, CHMMETPUU MHOTOTPAaHHHUKOB
[TeprieHIUKYISIPHBIC IPSMBIC U

23 TUTOCKOCTH: TeOpeMa O TpeX
MEPIICHIUKYIISIpax

24 [lepneHIUKYISIpHBIC IPSIMBIC U



25

26

27

IIJIOCKOCTH: BBIYUCIICHUA NJIHNH B
MHOTI'OI'paHHHUKax

IToBTOpenue: wiomanu
MHOTOYTOJTEHUKOB, ()OPMYJIBI JISI
TIOMIAEH, COOOpaKEeHUS OO0

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB, ()OPMYIIBI JISI
TI0IIAeH, COOOpaXKEeHUs MOA00us
[ToBTOpEeHue: muomaan
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
TIoIIa iel, cooOpaskeHus mo100us

28

29

30

31

32

33

34

[Tnomaau ceyeHnit MHOTOTPaHHUKOB:
TUTOIIAIA TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHsI MOA00HS

[Tmomaan ceyeHnii MHOTOrpaHHUKOB:
TUTOIIAIM TIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MO00Us
KonTponbnas padota "[loBTOopenue:
MHOTOT'pPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBLHOTO
napasenenumnena

3agauun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia
CrepeoMeTpHUeCcKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJenenumnena

HpI/IKJ'IaI[Hble 3aJa4u, CBA3aHHBIC C



BBIYHMCIICHHEM 00BhEMA IPSIMOYTOJIEHOTO

napasuieNienumne1a

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHuuecKre 3aa4t, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IPSIMOU MPU3MBI

37 [Ipukianuelie 3a7a4n, CBI3aHHbBIE C
00BEMOM MPSMON TPU3MBI
Brrancnenue 00bEMOB TET ¢ TOMOIIBIO

38 onpeaenéaHoro uaTerpana. O0bpém
HAKJIOHHOU NPU3MBI
Brruncnenue 00bEMOB T ¢ TOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
MUPAMHU/IBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOIITUM YTIIOM

a1 dopmyna 00bpéMa mupamusl. OTHOIIEHHE
00BEMOB MUPaMHU/] C OOIITUM yTIIOM

42 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpHuueckre 3aJ1auu, CBI3aHHbIE C
00BEMaMu UpaMUIbI
[Mpuknanueie 3ana4un mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Brruncienne

PACCTOSAHUA OO IMIIOCKOCTU



Kontponbnas padota "O0nEM

47 MHOTOTpaHHHUKA"
Hunuaapudeckast MOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHISCKON
MTOBEPXHOCTH

49 Hunuuap. [pssmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH UIHHIPA

50 Konuueckas moBepXHOCTb, 00pa3yroliue
KOHMYeCcKoi noBepxHocTH. Konyc

51 CeueHue KoHyca MJIO0CKOCTBIO,
napasuIeaIbHON MIIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJTHOM MOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM TOBEPXHOCTH H
IIOJIHOM TOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IIWIIMH/PA, KOHYCa
CrepeoMeTpHuueckre 3aauu Ha

56 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IIMIIHHIPA, KOHYCa

57 [Tpuxnanubie 3a1a4u, CBI3aHHbIE C
[WIHHIPOM

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
IIWTHHIPOM

59 Cdepa u map



60

61

62

63

[Iepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3obpaxenue mapa

ITepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 m300paskeHue mapa
VYpasuenue coepsl. [Inomans chepst u eé

qyacTteu

Cummerpus chepsl 1 mapa

64

65

66

67

68

69

70

CrepeomeTpHuuecKkue 3a1a4i Ha
JIOKa3aTeIbCTBO M BBIYUCIICHNE,
CBsI3aHHBIE CO chepoii U mapoMm,
MIOCTPOCHHUEM MX CEUSHHI TUIOCKOCTHIO

CrepeomeTpruecKkue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cPepoii U MapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO
[IpukiiagHele 3a1a4m, CBsI3aHHbBIE CO
cdepoii u mapom

[ToBTOpEHHE: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYUCJICHUA B OKPYKHOCTH, CTAHJAAPTHBIC
noJ00us

Paznunbie KOMOMHAIIMY TEJ BpaIlleHUs U
MHOTOI'PAaHHUKOB

3agauu no Teme ""Tena u TOBEPXHOCTH
BparnieHus"

3anauu o reme "Tena U MOBEPXHOCTH
BpaiueHus"
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KounTponbhast padora "Tena u
MOBEPXHOCTH BpaiieHus"

O6wém nununapa. Teopema 06 00bEMeE
IPSIMOTO IMJIMH/APA

Brruncnenue 065EMOB Tell € TOMOUIBIO
onpeaenéHHoro uurerpaina. Oobpém
KOHyca
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[Tnomaay 6OKOBON M HOJHOM
MOBEPXHOCTU KOHYCa
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CrepeoMeTpHuECKUE 3aJa4H, CBA3aHHBIE C
BbIUKCIIEHHEM 00BEMOB IIMIUHAPA,
KOHYCa

[Ipuknanueie 3anayn mo Teme "OObEMBI U
TJIOIIAU TIOBEPXHOCTEH Te"

OO0BéM 11apa U MapoBOro CEKTOpa.
Teopema 06 00bEMe apa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA U IIapOBOTO
CeKTopa

[Ipuknanueie 3ana4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wtoma b0 ceprl. COOTHOMICHUS MEXKTY
IUIOIIAIIMU TTOBEPXHOCTEN 1 00bEMaMu
MOJO0HBIX TEI

[TooOHBIE TENa B MPOCTPAHCTBE.

N3menenne o0wEMa pu o 100uu.
CrepeomMeTpuyecKUe 3a1a4H, CBA3aHHBIC C
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BBIUHCIIEHUEM O00BEMOB TeJI U ILJIOIIAIEH
MMOBEPXHOCTEH

Kontponbnas padora "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX T
JBuxenus npoctpancTBa. OToOpaskeHusl.

JIBuxxenus u paBeHCTBO Guryp. O6mue
CBOMCTBA JBHKECHUMI
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Buabl nBukeHMit: napaienbHbII
NEePEHOC, LIEHTpaIbHasi CUMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsIMOM
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[IpeobpazoBanus nomoous. [Ipsmas u
cthepa Diinepa

['eomeTpuueckue 3ajaun Ha IPUMEHEHUE
JIBUKEHUS

KontponbHas padota "BekTopsl B
npocTpaHcTse"
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O6o06matomee moBTopeHue 11 MoHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"ITapamienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpOCTpaHcTBe"

O6o06matomee moBTopeHue 11 moHITHI 1
METO/10B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HaHUI:
"BekTopsl B IpocTpaHcTBE"

O6o06matomiee moBTopeHue 11 moHITHI 1
METO/10B Kypca reomeTtpun 10-11
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KJIaCCOB, CHCTEMAaTH3aIsl 3HAHWM:
"BekTops! B npocTpaHcTBe"

Ob6o6maromee nosropenue 11 nmonaruit u
MeTOoJ10B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3aIisl 3HAHWM:
"O0beM MHOTOrpaHHuKa"

Ob6o6maromee nosropenue 11 nmonaruit u
MeTOoJ10B Kypca reomeTpuu 10-11
KJIACCOB, CHCTEMAaTHU3allMs 3HAHUIA:
"O0beM MHOTOrpaHHuKa"

Ob6o6maromee nopropenue 11 nmonaruit u
MeTO0/10B Kypca reometrpuun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNsI 3HAHWI1:
"ITmomaay MOBEPXHOCTH U O0BEMBI
KpyIJibIX Ten"

Ob6o6maroee noropenue 11 noHsATUi U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWI:
"TInomany NOBEpXHOCTU U 0OBEMBI
KpyIJibIX Ten"
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HroroBas KOHTpOIbHAS paboTa
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Wrorosas koHTposibHas paboTa

[ToBTOpeHnue, 0600MIMEeHNE 1
CHUCTeMaTH3alus 3HaHUI

HcTtopus pa3BUTHs CTEPEOMETPHUH KaK
HaYKH{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui
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Hcropus pa3sButrs cTepeoOMETPUN Kak
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

Hctopust pasBUTHS CTEpEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUM

100

Hcropus pa3sBuTus cTepeOMETPUH Kak
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHH
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Hcropus pa3sBuths cTepeoOMETPUH Kak
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3sBuTus cTepeOMETPUH Kak
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

['eomerpus 10-11 kiace (6a30BsbIit 1 yriryosieHHbid ypoBHu) ATtanacsiH JI.C.,

byty30B B.®. M. "I[Ipoceemenne” 2019

METOANYECKHUE MATEPUAJIbBI IS YYUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
POIII

MO IKOJIA https://myschool.edu.ru/
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