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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTh U3YUECHUS TUCIUTIIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriy0aéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBHIA,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NPEeACTaBIEHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO ammapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH AaKCMOMATHMYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEP)KAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHHE WHTEUICKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcloO3HaBaTh TMPOSIBICHUS T'€OMETPUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyUYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U 1O rojgam oOydenus. ConeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamanich HEOJAHOKPAaTHO. ITO MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTIyOsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



CBSI3b C PABOYEI ITPOT'PAMMOM BOCITUTAHMS HIKOJIbI

-OpraHu3aiuio paboThl ¢ IeTbMHU KakK B o0(JaiiH, Tak U OHJAlH Qopmarte;

-YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOUIEHUN MEXKIY YUYUTEIEM U €r0
YYEHHKaMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUSATHIO YUAIIIUMUCS
TpeOOBaHMI U MPOCHO YUUTEISA, MTPUBICUCHUIO UX BHUMAaHUS K 00CyX)aaeMoil Ha
ypoke UH(pOpMallii, aKTUBU3ALIUU WX TTO3HABATEIBLHOM J1eATebHOCTH;

-MO0Y>KJIeHNE IIIKOJIbHUKOB COOJII0/IaTh HA YPOKE OOILETPUHSATHIE HOPMBI
MOBECHUS, MPaBUIIa OOILIEHUS CO CTApIIUMU (YUYUTEISIMHU) U CBEPCTHUKAMU
(IIKOBHUKAMU ), IPUHITUIIEI Y4€OHON JUCHUILIMHBI U CAMOOPTaHU3aLINH,
COTJIaCHO Y cTaBa MKOJIbL, [IpaBriiaM BHYTPEHHETO PACIOPSAAKA IIKOJIBI.

- HCTIOJIb30BAHUE BOCIIUTATEIbHBIX BO3MOKHOCTEN COJIEp KaHUs y4EOHOTrO
IpeaIMeTa yepe3 AEMOHCTPALUIO IETAM IPUMEPOB OTBETCTBEHHOI0, FPAYKJAHCKOTO
MOBEJICHUS, IPOSBIICHUS YEIOBEKOIIOOUS U 100POCEPIEUHOCTH, Yepe3 MoA00p
COOTBETCTBYIOILIUX TEKCTOB JJI YTEHUS, 3a]1a4 ISl PEIICHUs], W JUCKYCCHIA.

-IIpUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl yUalUXCs:
MHTEJUICKTYAJIbHBIX UT'P « Y MHUKHU U YMHHUIIBI, «UT0? I'ne? Korma?»
CTUMYJIMPYIOIIMX [TO3HABATEIIEHYIO MOTUBALIMIO IIKOJBHUKOB; TUCKYCCHIA,
KOTOpBIE JAIOT YYallUMCsl BO3MOKHOCTh IPUOOPECTH OMBIT BEACHMUS
KOHCTPYKTHMBHOTO JIMajora; rpyninoBoil paOboTsl Win paboThl B apax, KOTOPbIE
yuaT IKOJbHUKOB KOMaHIHON paboTe U B3aUMOJIEHCTBUIO C IPYTUMU JETbMHU.

Onumnuazapl, 3aHUMATEIbHBIE YPOKH U TSTUMUHYTKU, YPOK - JI€JIOBas
Urpa, ypok — MyTEIIeCTBUE, YPOK MacTep-KIacc, YpPOK-HCCIeJOBaHUE U JIp.
VY4eOHO-pa3BieKaTebHble MEpOnpUsITHs (KOHKypc- urpa «lIpenmerHbii
KpoccBOp», TypHHUp «CBOS Urpay, BUKTOPUHBIL, TUTEPATYPHAST KOMIIO3ULIUA,
KOHKYPC T'a3eT U pUCYHKOB, SKCKYpCHUS U Ap.);

-BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTatOT MOAEPKATh
MOTHUBALIMIO JIETEN K MOTYUYEHUIO 3HAHUH, HAJTAXKMBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILEHUH B KJIACCE, TOMOTAIOT YCTaHOBJICHHUIO
no0poxenareabHON aTMoc(ephl BO BpeMsl ypOKa; HWHTEIICKTYyalbHBIX WID,
CTUMYJIMPYIOIIMX IO3HABATEJIbHYIO MOTUBALIMIO IIKOJBHUKOB. [IpeqmeTHbIe
BbIMyCKH 3acenanus kiyba «Uro? I'me? Korma?», OpelH-puHra KBeCThl, T/
MOJlyYE€HHBIE HA YPOKE 3HaHUS OOBITPHIBAIOTCS B TEATPaIbHBIX MOCTAHOBKAX;

-opranu3aius 1medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUAIIUXCS HAJT
UX HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMM, JAOIIEr0 IIKOJIbHUKAM COLUAIBHO
3HAYMMBIH OMBIT COTPYAHUYECTBA U B3AaUMHOMN TTOMOIIH;

-UHUIIMMPOBAHUE U MOJJIEPIKKA UCCIIEI0BATEIBCKON AEATENHHOCTH
IIKOJIbHUKOB B paMKax peajn3alii MU UHAUBUAYAJIbHBIX U TPYIIOBBIX
HCCJIEI0BATENLCKUX MTPOEKTOB, MOMOTAET MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO
pelIeHust TEOpeTUYECKOi MpodsieMbl, 0PopMIeHUSI COOCTBEHHBIX UI€H, HABBIK
YBAXUTEIBHOTO OTHOIICHUSI K UYKUM UAEsIM, OQPOPMIIEHHBIM B paboTax APYyrux



UCClIeIoBaTeNel, HaBbIK MyOJMYHOTO BBICTYIUICHUS TIEPE]] Ay AUTOPHEH,
apryMEHTUPOBAHUSA U OTCTaUBAHUS CBOECU TOYKU 3pEHUS.

Pe3ynbraThl e1MHCTBA Y4€OHOW U BOCITUTATEIBHOM IEATEIbHOCTH
OTpaXXeHBI B pazjese padoueit mporpaMMbl «JIMUHOCTHBIE pe3ybTaThl U3yUYECHHUS
ydeOHoro kypca «['eomeTpus» Ha ypOBHE CpPeIHETO 00IIero oOpa3oBaHusI.



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ cTepeoMeTpur. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpellMBaromuecss npsmele. [Ipu3Hakm ckpemumBaromumxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHNEHIMKYJISAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunienr, NOPSAMOYIOJIBHBIA — TNapajulesenunes; ¢  €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpameHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCAaHHas okojio muiuHiapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYISAPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3a7a4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUNM HAyKHM U JAESTENbHOCTbIO YYEHOT0, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HUI, BOCHIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUIO HA TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTUS UMBUJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIH3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEJaratb KPpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOASIMA €  y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  peQiIeKCMM  KaK  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacupeneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH WICHAMH KOMaH]bI, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPHUH TPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TE€JIAMU BPAILLCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpaIICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHus Moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUYECKUX TIOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne KoHTpo.bHbIe (undposrie)
NPOorpamMmMsbl Bcero IIpakTH4eckne padboThI
n/n padoThI o0pa3oBaTte/ibHbIE
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U 3
IUIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSAMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 [ToBTOpenue, 0600IIEHNE U 5 9
CHCTEMaTH3aInsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB 102 5 0
10 ITPOTPAMME




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
n/m | MporpamMmbl Bcero Kourpoarnere | - TIpakruueckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI
1 AHaMTHYECKAsi TEOMETPHS 15 1
5 [ToBTOpEHHE, O606H16HI:I€ u 15 1
CUCTEeMAaTH3alHsl 3HAaHHHA
O0bEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpeHwMe, 0606H_IeHI:Ie U 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIEE KOJIMYECTBO YACOB 102 3 0

I10 ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koau4yectBo 4yacos DJIEKTPOHHbBIE
11/-11 Tema ypoka Beero Koutpoabubie | Ipakruueckue | UH(PPOBLIE
padoThI padoThI obpa3oBaTeib
HbIE pecypchl
1 OcHoBHBbIE IpaBHJIa H300paXKEHUS HA PUCYHKE IUIOCKOCTH, 1
napaieNIbHbIX NPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, IpsiMasi, MIOCKOCTb,
5 npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHUS Ha PUCYHKE 1
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
3 [TonsATHA: nEepecekarolecs IIOCKOCTH, IEPECEKAIOLINECs 1
npsiMasi ¥ MI0CKOCTh; OJIYIIPOCTPAHCTBO
4 [TonsiTrst: mepecekaronIrecs MIOCKOCTH, MEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh; MOIYIIPOCTPAHCTBO
5 MHororpaHHuKH, 1300paXKeHne MPOCTEHIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
6 MHororpaHHuKH, U300pa’keHUE MPOCTEUITNX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX.
9 Crioco6bI 3a/1aHUS IPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE. 1
O0603HaueHus MPSAMBIX U TIOCKOCTEH
10 N300paxeHne cedeHnit mupamMmuibl, Kyoa 1 MpU3Mbl, KOTOpPbIE 1

MPOXOAT uepes ux péopa. M3zo0pakenue nepecedeHus




IIOJIYYEHHBIX IIJIOCKOCTEN. PackpamnBaHue ocTpOEHHBIX
CEYEHUI Pa3HBIMU LIBETAMU

11

N300paxeHue cedeHni nupamuibl, Kyoa U Ipu3Mbl, KOTOpPBIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
NOJIYYEHHBIX TIOCKOCTEH. PackpalimBanye mOCTPOSHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

12

N300paxeHue cedeHni nupamMuibl, Kyoa U Ipu3Mbl, KOTOpBIE
MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHust
IIOJIY4EHHBIX IJIOCKOCTEN. PackpalnBanue ocTpoeHHbIX
CEYEHUI Pa3HBIMU LIBETAMU

13

N300paxeHue cedeHuil mupamuibl, Kyoa U pu3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus
IIOJIY4EHHBIX IIIOCKOCTEN. PackpalnBanue NocTpoOeHHBIX
CEYEHUI Pa3HBIMU LIBETaMU

14

Mertoz creoB i MOCTPOSHUS CeUeHUN

15

Meron cnenoB amnst noctpoeHus ceueHuid. CBoiicTBa
MEPECEUCHU I NIPSAMBIX U IIIOCKOCTEN

16

Merton cnenoB amns noctpoeHus ceueHuid. CBoiicTBa
MEPECEUCHU I NIPSAMBIX U IIIOCKOCTEN

17

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3maHre BRIHOCHBIX YEPTEKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

18

[ToctpoeHue ceueHuii B nupamu/jie, Kyoe mo TpéM TouKaMm Ha
p€opax. CoznaHne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOEHUS

19

[TocTpoeHue cedyeHuii B mupamuie, Kyoe mo TpéM TouKaM Ha
p€opax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh IIaroB
MOCTPOEHUSA




20

[ToctpoeHue ceueHuii B nupamujie, Kyoe no TpéM Toukam Ha
pébpax. CozlaHne BEIHOCHBIX YEPTEXKEH U 3alliCh LI1aroBs
IIOCTPOCHHUS

21

IToBTrOpenue mianuMerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

22

IToBrOpenue manumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTUs
IJIAHUMETPUU U CTEPEOMETPUHN

23

KonTponbnas pabota "Akcuomsl ctepeomerpun. Ceuenus"

24

Bzaumnoe PpaCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBCE.
CerH_II/IBaIOH_II/IeCH IIpsAMBIC. HpI/ISHaKI/I CKPCHIUBAOIINUXCs
MPpsAMBIX. HapaJ'IJ'ICJ'ILHLIe IpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOI
napajuieIbHON TaHHOU NIPSIMOM, MPOXOAUIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIlleH Ha JaHHOU IpsAMOU. Jlemma o
IIEPECEUECHNH NIapaJUIEIIbHBIX MPAMBIX IJIOCKOCTHIO

26

[TapanmnenpHOCTH TpeX NpsIMbIX. Teopema o TpEx
NapauIeIbHBIX IPAMBIX. Teopema 0 CKpeIUBaOINXCs
HPSMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOrO MpoeKTHpoBaHus. M300paskeHne pa3HbIX
buryp B nmapaiienbHON TPOEKIIUN

28

I{eHTpanbHas TPOEKIUsA. YTOJI C COHAIIPABIEHHBIMHU
CTOpPOHAaMU. YTOJ MEXIY IPSIMBIMU

29

3aI[an/I Ha JOKa3aTCJIbCTBO U UCCICI0OBAHUC, CBA3AaHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IPOCTPAHCTBE

30

[TonsTus: Mnapaie;IbHOCTb HpHMOﬁ " IJIOCKOCTH B
MMPOCTPAHCTBC. HpI/I3HaK napallICJIbHOCTH HpHMOﬁ )51




iockocTy. CBOMCTBA NapauIEIbHOCTU IPAMOM U INIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYUCJICHUEC U JOKa3aTCIbCTBO,

31 CBSI3aHHbIE C [1aPAJIJIEIIBHOCTBIO IPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE
[TocTpoeHue ceueHus, MPOXOIAIIero Yepe3 TaHHYIO0 MPSIMYIO

32 Ha YepTeKe U MapajuIeIbHOTO IpYroi npsimoit. Pacuér
OTHOLIEHUI
[TapannenpHas OpOEKIUs, IPUMEHEHUE TSl TOCTPOCHUS

33 cedeHuit Kkyda u napauienenunena. CBoicTBa
napajuleJienune1a u IpusMbl

34 [TapannensHbie MI0CKOCTHU. [IpU3HAKYM MapaIenbHOCTH ABYX
IJIOCKOCTEN
Teopema o0 napamieIbHOCTU U €IMHCTBEHHOCTH IUNIOCKOCTH,

35 MPOXOJIAIICH Yepe3 TOUKY, He MPUHAAISKAILYIO TaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE
CaolicTBa napasuieabHBIX INIOCKOCTEN: O MapaIeIbHOCTH

36 NPSIMBIX TIEPECEUEHUs IPU MEPECEUCHHUH JIBYX MapalIebHbIX
IIJIOCKOCTEN TpeThen
CaolicTBa napauieabHbIX IIIOCKOCTEN: 00 OTpe3Kax

37 NapaJuIeIbHBIX MPSAMBIX, 3aKJIFOUEHHBIX MEXKITY
napauIeIbHBIMU MIJIOCKOCTSIMU; O NIEPECEUEHHUH MPSIMOH ©
JBYMsI TTapaJlJIEbHBIMU TNIOCKOCTSIMU

38 [TorTOpenwue: TeopeMa [Tudaropa Ha MIOCKOCTH

39 [ToBTOpPEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOIO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPSMOYTOJIHFHOTO TapaJIIeIICTIUIIE 1A

41 Brruucnenue yiMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM

napauiCICIuIcae




[leprieHAMKYASIPHOCTD MPAMON U T10CKOCTU. [IpHu3Hak

42 NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH

43 IlepneHqUKyISIPHOCTD MPSAMOM U TUIOCKOCTHU. [Tpu3Hak
NEPIEHUKYJISIPHOCTU IPSIMOM U IJIOCKOCTU
Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH IIPSIMOH,

44 IIPOXOJSIIEH Yepe3 TOUKY IIPOCTPAHCTBA U IIEPIICHIUKYIIAPHOU
K IIJIOCKOCTHU

45 I110CKOCTH M IEPIIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 I110CKOCTH M IEPIEHIUKYJISIPHBIE UM IIPSIMBIE B
MHOT'OTpaHHHUKaX

47 [Tepnienaukynsp u HakioHHAas. [locTpoeHue neprneHanuKymnspa
U3 TOYKH Ha IPSIMYIO

48 [Tepnienaukynsp u HakioHHAas. [locTpoeHue neprneHauKymnspa
U3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx neprneHaAnKyIsApax (mpsmas u oopaTHast)

50 Teopema o Tpéx nepneHAUKyIsIpax (mpsmas 1 oopaTHas)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMbIMU

59 [Touck nepneHANKYIAPHBIX MPSAMBIX C IIOMOIIBIO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Toctpoenue ceueHuii Kyda, MpU3Mbl, TPABUIILHON MUPAMUJIBI C
MTOMOIIBIO OPTOTOHAIBHON MPOEKIINHU

55 [TocTpoenue ceuenuit Kyda, MpU3MBbl, IPAaBUIBHOM MUPAMUIBI C
MIOMOUIbIO0 OPTOTOHAJILHON MTPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH.

IInockoctu CI/IMMeTpI/Iﬁ B MHOT'OTpaHHHUKaX




IIpu3Hak neprneHAUKyIIPHOCTH IPSIMOU U INIOCKOCTH KaK

> CJICZICTBUE CUMMETPHUU

58 IIpaBunbHBIE MHOTOTPAaHHUKU. Pac4€T pacCcTOSITHUN OT TOYKHU 10
IIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPpAaHHUKH. Pacy€T paccTosiHUA OT TOYKH J10
INIOCKOCTH

60 CnocoObI ONTYCTUTH MEPIICHIUKYIISPBI: CAMMETPHS, CIIBUT
TOYKH 10 MapaJyIeTbHONU MPSIMOi

61 CnBur 1o HenapayyIeIbHON MPSMON, U3BMEHEHHE PACCTOSTHUN

62 Kontposnbnas pabora "B3auMHOe pacroioKeHue MpsiMbIX U
MJIOCKOCTEH B MpocTpaHcTBe"
[ToBTOpEHME: Yroa MeXAY MPAMBIMU Ha IUIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 [ToBTOpEHME: YrOJ MEXAY CKPELUIMBAIOIIMMUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbI BHIYMCICHHS YTJIa MKy MPSIMBIMU
B MHOT'OTpaHHUKAX

66 JByrpannsiit yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JBYTPAHHOTO
yriia

67 [lepnenaukynspubie mockocTi. CBONCTBA B3aUMHO
MEePIEHANKYIISIPHBIX TUIOCKOCTEH
[Ipu3Hak nepneHauKyIIpHOCTH IIOCKOCTEN; TeopeMa O

68 NpsIMOI TIepeceueHus IBYX INIOCKOCTEN NEPIEeHANKYIIIPHBIX
TpEeThel MIOCKOCTH

69 [IpssMOyTONIBHBIN TTapajuiesenume]; Kyo; n3MepeHus, CBONCTBA

MMpAMOYTOJIBHOT'O IMapaJUICIICTIUIICIa




Teopema 0 AMaroHanu NPSMOYroJbHOTO MapaljIesIeuIe a v

70 " 1
CJIEJICTBUE U3 HEE

7 CrepeoMeTpuuecKkre U IPUKIIaJHbIE 3aJa4l, CBA3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKPEMIUBAIOLIUECS NIPSIMBIE, TaPAJICIbHBIC 1
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa nmapayuienbHbIX INIOCKOCTEW Ha CKPEIMBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEKY CKPEIIUBAIOIIMMHUCSA IIPSIMBIMHU B 1
IIPOCTBIX CUTYaLUSAX

74 PaccTosiHME OT TOUKM 10 NIJIOCKOCTH, PACCTOSHUE OT IIPSIMOU 1
JI0 IIJIOCKOCTH

75 Brrunciienue paccTosHUI MEXy CKPEIIUBAIOIIUMUCS 1
IPSIMBIMU C IIOMOILBIO NEPIEHIUKYIISIPHOM IIOCKOCTH
TpéxrpaHHblil yroJ, HEPAaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1
TPEXTPAHHOIO yIJIa

77 DeMeHThl cepruuecKoil reOMeTpUN: reoIe3nYecKre JIMHUM Ha 1
3emie

78 Konrponbnas padora "Yrisl u paccTosHus" 1

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1

80 [Mupamuga. Buael nupamun. [IpaBunbHas nupamuaa 1

81 ITpusma. IIpsimMas u HaknoHHas npusMmsl. [IpaBunpHas npusma 1

82 [IpssMo#t mapasenenunen, NpsMOYTOJIbHBIN MTapajuIeIenuIe], 1
KyO

83 Beinykiblie MHOrorpanHuku. Teopema Diniepa 1

84 Beimykneie MHOrorpanHuku. Teopema Ouinepa. [IpaBunbHbIE 1 1

MOJIYIIPABUJIbHBIC MHOTOTPAaHHUKHU




85 Konrtponbnas padora "MHororpaHHUKH" 1
86 [TonsiTHE BEKTOpaA Ha MJIOCKOCTU M B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHoctb BekTOpOB 1
89 [TpaBumno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
01 Pa3n(1>1<eHI/Ie BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JISKAIIHNX B 1
OJTHOM TUTOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1
93 Beruucnienue yriia Mexay BEKTOpaMH B ITPOCTPAHCTBE 1
94 [Tpocreiimme 3aqa4n ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Tpocreiimme 3aqa4n ¢ BEKTOpaMu 1
97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpoOJIbHAsA paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUM 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Konr I nu(ppoBbIe
/i Beero POJIbHBbIE paKkTHYecKue ofpazoparennn
padoThI padoTsbI BIe pecypehI
1 [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa HA MJIOCKOCTH U B 1
npocTtpascTae”
2 [ToBTOpenue Temsl "CKajisipHOE TPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Brruncienue yria Mexay BEeKTOpaMHU B 1
npocTtpascTae”
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOM, MPOXOIAIICH uepes3 1
JIBE€ TOYKHU"
5 YpaBHEeHHeE MJI0OCKOCTH, HOPMallb, YpPaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHHE IITIOCKOCTH, HOPMaJilb, YpaBHEHUE MJIOCKOCTH B 1
OTpe3Kax
BekropHoe npousseneHue 1
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE 1
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUPOBAHUE 1
10 AHaATMTUYECKHE METOJIBI pacy€Ta yriia MeX1y NpSIMbIMU B 1
MHOTOTPaHHHUKAX
1 AHaNMTHYECKHE METObI pacuy€Ta yriia MeK1y IIIOCKOCTSIMU B 1
MHOTOIPAaHHHUKAX
12 ®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOpAMHATaX 1
13 HaxoxeHne paccTosIHUM OT TOUKH J10 TJIOCKOCTH B Ky0Oe 1
14 Haxoxxnenue paccTostHUM OT TOUYKH J0 IIIOCKOCTH B 1




IIPaBUJILHOM IIUPAMUJIEC

15 KonTponbaas pabota "Ananuruueckas reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
MePECEUCHHMSI MPSMBIX U IIOCKOCTEH

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalijiesibHble CEYCHUS

20 [TapamiensHbIC IPSMBIC U TUIOCKOCTH: PACUET OTHOIICHUN

21 [TapannenpHbIe TPsIMbIE U TUIOCKOCTH: YIJIbI MEXKIY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[leprieHquKyIApHBIEC TIPSIMbIE U TNIOCKOCTU: CTAaHAAPTHBIC TTAphI

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMbBIX, CHMMETPUU
MHOTOTPaHHUKOB

93 [leprieHquKYNSIpHBIE IPSIMBIE U TUIOCKOCTH: TEOpeMa O Tpex
NEePIEeHIUKYIIsIpax

24 [TeprieHIUKYIISIpHBIC TIPSMBIC U TUIOCKOCTH: BBIYMCICHUS JTTUH
B MHOTOTPaHHHUKAX

o5 [ToBTOpEHME: TIIONTIAAX MHOTOYTOJILHUKOB, (POPMYJIBI JJIs
TJI0IIAJIEH, COOOpaXKeHUsI 1O 100UsT

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiael, cooopakeHus moao0ous

97 [ToBTOpEHME: MIOMAAN MHOTOYTOIBHUKOB, (DOPMYIIBI TSI
iomiael, cooopakeHus moao0ous

28 [Tmonmaan ceyeHnii MHOTOTPaHHUKOB: TIONIaAN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOPaKEHUS 110 100US

29 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: TUTOMIA N TOBEPXHOCTEH,

pa3pe3aHusi Ha 4acTH, COOOpaKEHHUS TTOT00MS




Konrtponbnas padora "[loBTropeHue: MHOrOrpaHHUKH, CEUCHUS

30 |
MHOT'OTPaHHUKOB

31 O0béM Tema. OObeM MPSIMOYTOJIPHOTO TIapaJuIeTenueaa

39 3anaum 00 yABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUU
yria

33 CrepeomeTpHuuecKkue 3a1auu, CBsI3aHHbIE ¢ 00bEMOM
IIPSIMOYTOJIBHOTO TIapajulesieuIea

34 [TpuknaaHbie 32729, CBI3aHHBIE C BBIYUCICHUEM 00bEMa
IPSIMOYTOJIBHOTO Iapajuiesienunesia

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpuuecKue 3aJa4l, CBI3aHHbIE C BHIYMCICHUEM
00BEMOB MPSMOI TTPU3MBI

37 [TpuxnanHele 3a1a4u, CBSI3aHHbIE C 00BEMOM IPSIMOM IPU3MBI

38 Brruucnenue o0EMOB TEJ C MOMOIIBIO ONIPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHOM MPU3MBbI

39 Brrancnenre 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaia. O0bEM nupaMust

40 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHU/T C
O0IIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHNE 00BEMOB MTUPaMUJL C
00LINM YTJIOM

42 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbIC C 00BEMaMHU
HAaKJIOHHOM MPU3MBI

43 CrepeomeTpHuuecKue 3aJ1auu, CBsI3aHHbIE ¢ 00bEMaMU
IUPAMHUIBI

44 [Tpuxnanueie 3anaun 1o reme "OOBEMBI TeN", CBSI3aHHBIE C

00BEMOM HAKJIOHHOM MPU3MBI




[Tpuknaaneie 3agauun o reme "OO0bEMBI Ten", CBI3aHHBIE C

45 R 1
00BEMOM MUPaMHUIbI

16 [Tpumenenne 00bEMOB. Berunciienue paccTostHus 10 1
IJIOCKOCTH

47 KoHnTtposnbhas padora "O06bEM MHOTOTpaHHUKA" 1

48 [{ununHapuyeckas MoBEPXHOCTb, 00pa3yoIre 1
UIMHIPUYECKON TOBEPXHOCTH

49 Hummnaap. [psamoit kpyrosoi munusAp. [hnomans 1
MOBEPXHOCTH IIMJIMHPA

50 Konunueckas moBepXxHOCTb, 00pa3yroIine KOHHYECKOM 1
nosepxHoctu. Konyc

51 Ceuenne KOHyca IJIOCKOCTHIO, MapaIeNbHOM MIOCKOCTH 1
OCHOBaHUS

59 VYceu€nnslii koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX 1
KOHYCOB

53 [Tnomane 60KOBON MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH 1
KOHYca

54 [Tnomane 60KOBON MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH 1
KOHYca

55 CrepeoMeTpHuuecKkre 3aJaui Ha J0Ka3aTeIbCTBO U 1
BBIUNCJIEHHE, TOCTPOCHUEM CEUYEHU LIMIMH]IPA, KOHYyCa

56 CrepeoMeTpHuuecKre 3aJaui Ha J0KA3aTeIbCTBO U 1
BBIUNCJIEHNE, TIOCTPOCHUEM CEUYEHUI LIMIMH]IPA, KOHYyCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM 1

58 [Ipuknagubie 3aga4n, CBSI3aHHbIE C LIMJIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenwue chepsl u mapa ¢ miockoctero. Kacanue mrapa u 1




cepsl MI0CKOCThIO. By n n300paxkeHue mapa

[epeceuenue cdepsl u 1mapa ¢ IiockocTbio. Kacanue mapa u

o1 cdepsl IIOCKOCTHI0. Bua n n3o0paxenue mapa 1

62 VYpasuenue chepsl. [Lmomans cdepsl u e€ yacrei 1

63 Cummerpus chepsl 1 mapa 1
CrepeomeTpHuyecKHe 3aJaui Ha JOKa3aTelbCTBO U

64 BBIYHUCIICHHE, CBSI3aHHBIE CO c(hepoii 1 mapoM, IOCTPOCHUEM 1
UX CEYECHMU IIOCKOCTBIO
CrepeoMeTpHuuecKue 3ajaui Ha JOKa3aTeNbCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIE CO chepoii 1 mapoM, TOCTPOCHUEM 1
UX CEYECHMU IIOCKOCTBIO

66 [Ipuknagaeie 3a1a491, CBSI3aHHbBIE CO c(hepoit U mapom 1

67 [ToBTOpEHME: OKPYKHOCTD Ha IJIOCKOCTH, BBIYMCICHUS B 1
OKPYXKHOCTH, CTaHJapTHBIE TO100US

68 Paznuanbie koMOWHAIMK Te BPAIICHNs 1 MHOTOTPAaHHUKOB 1

69 3anauu o reme "Tena v MOBEPXHOCTH BpaleHus" 1

70 3amaun o Teme "Terna ¥ MOBEPXHOCTH BpaIieHus " 1

71 KonTponbhas padota "Tena u HOBEpXHOCTH BpaleHUS" 1

72 O06wém nununaapa. Teopema 06 00BEME IPAMOro HUIUHIPA 1

73 Brruucnenue o0EMOB TEJ C IOMOIIBIO OMIPEAECTEHHOTO 1
uHTerpana. O6bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH KOHYyCa 1

75 CrepeomeTpHyecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 1
00BEMOB LIMITMH]IPA, KOHYCA

76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U TUIOIIAIH 1

ITOBEPXHOCTEN TeN"




O0béM 1mapa u mapoBoro cexkropa. Teopema 06 00BEME mapa.
[Tnomans chepor. CTepeoMeTpudIecKue 3a1a4uH, CBI3aHHBIC C

" BbIUKCJICHHEM 00BEMOB I1apa, IIApOBOTO CErMEHTa U
[IapOBOTrO CEKTOpa
[Tpuknaaneie 3agauun o reme "OO0bEMBI Ten", CBI3aHHBIE C

78 00bEMOM 11apa U 11060 chepbl. COOTHOIICHUS MEXTY
IUIOHIA/IIMU MTOBEPXHOCTEN 1 00bEMaMU MOI0OHBIX Te
[TomoOHEIe Tena B mpocTpaHcTBe. I3MeHeHHe 00bEMa TIpr

79 nonobun. CTepeoMeTpuUIeCcKre 3aa9u, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB Tell U IIOIIA/ICH MOBEPXHOCTEH

80 KonTponbhas padota "I[lnomiaam noBepxHOCTH U 00bEMBI
KpYyIJbIX Ten"

81 JBuxenus npoctpaHcTBa. OtoOpakenus. JBrxeHus u
paBeHCTBO uryp. OOmMe CBOWMCTBA JBUKCHHIMA

89 Buael nBuKeHMI: MapaiienbHbIi TepeHoc, IIEHTpalbHas
CUMMETpHUS, 3epKajbHasi CHMMETPHS, TIOBOPOT BOKPYT MPSIMO

83 [TpeoOpazoBanus momoowus. [Ipsmas u chepa Ditnepa

84 ['eomeTpryeckue 3a1a9u Ha MPUMEHEHUE JIBHKECHUS

85 KonTponbnas pabota "BekTopsl B mpocTpancTse"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 kiaccoB, cucTemMaTnu3aus 3HAHHUMA:
"[TapamyienbHOCTh NPSAMBIX U MJIOCKOCTEN B pocTpaHcTBe"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 reomerpun 10—11 knaccoB, cucremaTusanys 3HaHUI:
"BekTopsl B npocTpaHcTBe"
Ob6o6maroee noropenue 11 nMoHATHH 1 METOJIOB Kypca

88 reomerpur 10—11 kaccoB, cucTeMaTH3aIys 3HAHHIMA:

"BekTops! B mpocTpaHcTBe"




89

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHu#: "O0beM
MHOTOTpaHHUKA"

90

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 kiaccos, cucremaruzanus 3Hanuii: "OobeM
MHOTOTpaHHUKA"

91

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 knaccos, cucremaru3anus 3HaHHIM:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

O6o6maromee nopropenue 11 mMoHSITHI U METOZOB Kypca
reomerpun 10—11 knaccos, cucremaru3anus 3SHaHHM:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93

HToroBast KOHTpoOIIbHAs paboTa

94

HToroBast KOHTpoONIbHAs paboTa

95

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3aIIHsl 3HAHUN

96

Hcropus pasBUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pa3BUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Uctopus pa3BUTHS CTEpPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAyKH U €€ pOJib B




Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ POJIb B

101 Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTU
Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAyKU U €€ POJIb B

102 pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



