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INOACHUTEJBbHASA 3AIINCKA

['eomeTpus siBrsieTCS OAHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs, TaKk Kak OOECHeurnBaeT BO3MOXKHOCTh W3YYCHHS JUCHUIUINH
€CTECTBEHHO-HAYYHOI HANpaBICHHOCTH M MPEAMETOB T'YMAaHUTAapHOTO LIHKIIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMUPYEMOe PU U3YUEHUH 00yUYaIOIIUMHUCS
NOHSATUMHBIX OCHOB TIE€OMETPUHU, NPHU JOKA3ATEIbCTBE TEOPEM U MOCTPOCHUH
LEMOYKH JIOTUYECKUX YTBEPKICHUI MTPU PELIEHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO WCIONb3YIOTCA IPH
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (DPU3UYECKUX 3a/1a4.

Llens ocBoeHuUs mporpaMmbl yueOHOro Kypca «['eoMeTpusi» Ha yriyOiI€HHOM
YPOBHE — Pa3BUTHE UHIUBUIYAIbHBIX CIIOCOOHOCTEN 00yUYaIOIIMXCS TPU U3YUCHUH
r€OMETPUHU, KaK COCTaBISOIIEH MpeaMeTHoOW obnactu «MaremaTtuka U
nH(popMaTHKa» yepe3 o0ecreyeHne BO3MOKHOCTU MPUOOPETEHUSI U KCTI0JIb30BAHMS
0oJj1ee TIIyOOKUX T€OMETPUUECKUX 3HAHUHM U JeHCTBUM, crieun(UUHBIX TEOMETPUH,
¥ HEOOXOAMMBIX JUJIsl YCIIEIIHOTO MPO(ecCHOHAIbBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCII0JIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETPUM Ha YIIIYyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacUIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4aCTH MHPOBOM KYJIbTYPHI U
(opMupOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIAIONIMX ONHChIBAaTh W H3y4yaTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO amnliapara 1o pa3aeiny
«CrepeoMeTpusi» yueOHOTO Kypca reOMETPHUH;

(¢opMupoBaHue  yMEHUS ~ BIaJAE€Tb  OCHOBHBIMU  MOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMeHHUE WX TPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOIHTH
HECTaHJapTHbIE CIIOCOOBI pEelICHUs 3a]1ay;

(opMHpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B PEAIbHOM
MUPE MHOTOIPAHHMKM M TeJla BpAIlEHHs, KOHCTPYHPOBATh TI'E€OMETPUUYECKHE
MOJIETIH;

(GopMupoBaHHE MOHMMAHUS BO3MOXKHOCTH aKCMOMATHUYECKOTO IMOCTPOCHHUS
MaTeMaTUYeCKUX TEOpHi, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCHOMATHKU TPHU
MIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHHWE yMEHUS BIAJETh METOJAMU JOKA3aTeNIbCTB M aJTOPUTMOB
pelIeHus, YMEHUS UX IPUMEHSTh, TPOBOJUTH JI0KA3aTEIbHBIEC PACCYKACHUS B X0OJI€
pElIEHUs] CTEPEOMETPUYECKUX 3a7ad MU 3a4a4 C NPAKTHUYECKUM COIEpKaHUEM,
(dopMupoBaHHE TMpPENCTaBICHUSI O HEOOXOJUMOCTU  JOKa3aTelIbCTB  MpPH



000CHOBaHMM MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCUOMATUKU B IPOBEIEHUN
JNEAYKTUBHBIX PacCyXICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CIOCOOHOCTeW 00ydaromuxcs, Mo3HaBaTeIbHOM aKTUBHOCTH, UCCIEAOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHON T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM:
YMEHHUSl PACloO3HABaTh IMPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEaJbHbIX XU3HEHHBIX CUTyalUsX U MPU U3YYECHHH JOPYTUX
y4eOHBIX MPEIMETOB, TPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJEIIMPOBAHUSL PEATBHBIX CUTYyallMil, HUCCIEHOBaHUS MOCTPOCHHBIX MOJENEH,
UHTEPIPETALMU TOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZAEPKATEIbHBIMU JUHUAMH yueOHOro Kypca «I'eomerpusi» B
10-11 «kmaccax sBusitorcs: «lIpsiMple W TIIOCKOCTM B MPOCTPAHCTBEY,
«Mmuororpannukn», «Tema Bpamenus», «BeKToppl W  KOOpIHWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh OINEPUPOBATH
HOHATUSMUY», PEJIEBAaHTHBIMU '€OMETPUU HA YTIyOIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCS KO BCEM COJIEp)KaTeNIbHBbIM JIMHUSAM y4eOHOTro Kypca, a
(opMHpOBaHHE JIOTMYECKUX YMEHUM  paclpeiensercs He TOJbKO IO
COJIepKaTeIbHBIM JIMHUSAM, HO U 10 rogaMm odydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysbTaraM ocBoeHHs DenepanbHON paboueit
MpOrpamMMBbl, pacHpeleN€HHbIM MO TojlaM OOYYEeHUs, CTPYKTYPUPOBAHO TaKHUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUHUIIAAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiaJiucb ~ HEOJHOKPATHO. JTO  MO3BOJSET OPraHu3oBaTh  OBJAJICHHE
r€OMETPUYECKUMH MOHATHSIMHU Y HaBBIKAMH NIOCJIEOBATENBHO U ITOCTYNATENBHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKJIIOUATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYalOIIMUXCs, PACIIUPSS U yIayOssis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4EeHHIO TEOMETPUU Ha YIITYyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycinoBus  qana  auddepeHinumanuu  oOydeHUs,  TOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHeUUTh YIIIyOJEHHOE
U3Y4YEHHE T€OMETPUH KaK COCTaBIISOIIEH yueOHoro npeamera «MareMaTukay;

NOJATOTOBUTh OOYYAIOIIUXCA K MPOAODKEHUIO H3YYEHUSI MATEMAaTUKH C
y4€ToM BbIOOpa Oyayuied mpodeccuu, obecrieurBas MPEEMCTBEHHOCTbh MEXITY
0o01muM u npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kypca «l'eomeTpusi» Ha YIUIyOJIEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hegenio), B 11 kmacce — 102
yaca (3 Jaca B HeJIeJiO).



COJAEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble U IIIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOEe pacnosiokeHrne MNpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajuielibHble W CKpeIIMBaroIIMecs npsMble. [Ipu3HaKW CKpelMBarOIIMXCS
npsaMbIX. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaJICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, TAPAJUIEIIBHOCTD IIPAMON
u 1miockocT. [lapamnenbHoe W LEHTpalNbHOE MNPOEKTUPOBAHUE, H300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlIeIbHOrO MNpPOeKTUpoBaHUsA. M300pakeHue
¢uryp B mapajuiesibHOM NPOEKUUHU. YTJIbl C COHAIIPABICHHBIMH CTOPOHAMH, yroJl
MEXIy NpsAMBIMHU B IIPOCTpAaHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapaiieibHbIC
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MIPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpadJp, MapajieJenunes,
MMOCTPOCHUE CCUCHUN.

IleprieHIMKYJISAPHOCTD IPSMOM U IJIOCKOCTH: NEPIIEHAUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, IMPSAMBIC MApAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IIPAMOM M IUIOCKOCTH, TEOopeMa O IIPAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIMKYISp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IIIIOCKOCTH, PACCTOSTHUE OT
OpsIMOM 10 TJIOCKOCTH, MPOEKLUs (Urypbl Ha IUIOCKOCTb. [leprneHauKynspHOCTD
IJIOCKOCTEM: NMPU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEU. Teopema o0 TpExX
MEPIEHAUKYIISIPAX.

Yrael B NPOCTPAHCTBE: Yroa MEXAY NPAMOM M IUIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JIMHEWHBIM yIroJI ABYIPAHHOIO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOI'PaHHOIO yria. CBONCTBA IIIOCKUX U IBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIa.

MHOrorpaHHuKHu

Buabl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpanHuka. IIpusma: n-yrosbHas
Mpu3Ma, IpsiMasi ¥ HaKJIOHHAS MPU3MbI, OOKOBAasi U TIOJIHAS TIOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsAMOYrOJIbHBIN NTapaJUIEIEINUIEN U €T0 CBOMCcTBA. KpaTyaimue
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema I[ludaropa. [lupamuga: n-yroiapHas nupamuaa, IpaBuibHas U yceUEHHAs
nupamuabl. CBoiicTBa peéOep M OOKOBBIX TpaHEl NPaBUIBHOW MUPAMMIIBL.
[IpaBuiibHBIE MHOTOTPAaHHUKU: MpPaBWIbHAsA MPU3MA U



IIpaBWJIbHAs IHPAMMIA, NPABUIIbHAA TPEYroJibHAs INHpPaMHAA W NIPaBUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOJEKadIp U UKOCadIp.

Boruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, AUaroHaia, YIJIbl.
[Inomanp OOKOBONM NOBEPXHOCTM M TIOJHOM MOBEPXHOCTU HPSAMON MPU3MBI,
IUIOIIAIb OCHOBAHUM, TEOpEMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM nipu3Msl. [1nomans
OOKOBOIl TIOBEPXHOCTH UM TIOBEPXHOCTH NPABWIBHOM NHpaMUABI, TeOpemMa o
IUIOIIAIM YCEUYEHHOU MUPAMUIBI.

CummeTpuss B HPOCTPAHCTBE. JIEMEHThl CHUMMETPHHM  IPABUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBUJIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napaJjIeNIeNUIe a, CUMMETPUS NPAaBWIBHBIX IPHU3M, CHMMETpHUS IPABUIBHON
MTAPAMUIBI.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPHl KOJUIMHEApHBIC, COHAIIPABICHHbIE U IPOTUBOIIOJIOXKHO
HallpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUA C BEKTOPaMU: CIOKEHUE
U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[lonaTne kKoOMIUIaHapHBIE BEKTOpHI. [IpHM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
IIpaBwio mapamnenenunena. Teopema O pasiloKEeHUUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. lIpsmoyronpHasg  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIy KOOpAMHATAMU BEKTOpAa H
KOOpAMHATaMH TOYEK. YTOJI MexXay BekropaMu. CKalspHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tena Bpalenus

[loHsATHA: UWIMHApPUYECKAass MOBEPXHOCTb, KOHHMYECKas ITOBEPXHOCTb,
chepuyeckas TNOBEPXHOCTh, O0Opa3zyrlolue MoBepXHOCTeH. Tena BpalleHus:
LWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzanmHoe pacnionoxenue cepsl
U TUTOCKOCTH, KacaTelibHasl IJIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHUs Ha
miockocTh. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1 mapa.

O6bEéM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJLHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEéM mNpsMoi u
HAKJIOHHOW MPU3MBbI, HWJIMHIpPA, NTUpaMUJIbl U KoHyca. OO0BEM I1apa U 1MapoBOro
CErMEHTa.

KoMmOuHanuu Ten BpallleHus W MHOTOrpaHHMKOB. [Ipu3ma, BnucaHHas B
WIMHJP, ONMCAaHHAsA OKoJIo uiuHApa. [lepeceyenne chepsl U mapa ¢ II0CKOCTbIO.
Kacanue mapa u cdepsl miockocteto. [ToHsITHE MHOrOrpaHHUKA,



OMHCAaHHOTO OKOJIO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalICHUSI.

[Inomaas MOBEPXHOCTH LWIMHJIPA, KOHYCa, IUIOMaAsr chepbl U e€ yacTe.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nono6ubIx ¢uryp. IlpeoOpaszoBanue momobus, romoretus. Permenue 3amau Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUs: CEUYCHHS LUJIMH]IpA
(mapanienbHO Y TNEPHEHAMKYISIPHO OCH), CE€UeHUs KOHyca (mapajiesibHble
OCHOBAHHUIO U MIPOXOSIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUCHMUU: METOJI CIEA0B, METOJ BHYTPEHHEIO MPOCKTUPOBAHUS, METOJI NIEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu Hal BEKTOpaMu. BeKTOpHOE yMHOKEHUE
BEKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsMoyrosibHass cucrema
KOOpJIMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasmoxeHne BekTopa 1o
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO/T IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BHKeHMs B IPOCTPAHCTBE

JBuxenus: npoctpaHcTBa. OtoOpakenus. IBUKEHUS U paBEHCTBO (uryp.
OO6mue cBoicTBa JBWXKCHUW. Buapl ABWKEHMM: MapalliebHBIA TEpPEeHOC,
LHEHTpaJbHas CHUMMETPUS, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYI MPSIMO.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJAEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxnanckoe BOCIIUTaAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€Ha POCCUICKOTO 00111eCTBA, MPE/ICTABICHUE O MATEMaTHUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHUSI PA3NHYHBIX CTPYKTYp, SIBJICHUH, MPOILEIYP
TpaXIAaHCKOTO  oOmiectBa  (BBIOOPBI, OMPOCKI W APYroe),  yMCHHE
B3aMMO/JICUCTBOBATh C COLMAIbHBIMH HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOEe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW UJEHTUYHOCTH, YBaXKEHHUS K
IPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKHU, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKEHMM B JPYTUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HAaHHUE JAYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM TOCTUKEHHUI HAYKHU U AEATEIbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTH4ecKoe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYash JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, pEIIEHUH, pacCyKI€HHI, BOCIPUUMYHBOCTb K
MaTeMaTUYECKUM acleKTaM pa3jIMyHbIX BUJOB UCKYCCTBA;

5) ¢puznueckoe BoCIMTAHKE:

c(hOPMHUPOBAHHOCTh yYMEHUS TPUMEHATh MaTeMaTHYECKUE 3HAHHUS B
MHTEpecax 3J10pOBOro M 6€30MacHOro oopas3a *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBBIO (3JI0pOBOE INMHUTAHHE, COAJTAaHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, peryisipHas (pu3ndeckass akTUBHOCTD), (DU3NUECKOE COBEPIICHCTBOBAHHE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AEATEIbHOCTHIO;

6) TpyaoBOE BOCIUTAHME:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IIEHHOCTH TPYJOJt00Us, HWHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOW  JEATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymerd mpodeccu u pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CHOCOOHOCTh K  MareMaTHdecKkoMy OOpa3oBaHHMIO U



caM000Opa30BaHUIO Ha TMPOTSDKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYPhl, TOHUMAHUE BIIASHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpelbl, 0OCO3HaHHE TTI00aTBHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM, OpHEHTALUs
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpYXKAIOLIEH Cpelbl, IUIAHUPOBAHUE IIOCTYNIKOB M OLIEHKHM HX BO3MOXHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOTO TTO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU U 0011IECTBEHHON MPAKTUKU, TOHUMAaHUE MaTEMaTUYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM 1eITeIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAYUMOCTH
JUISL pa3BUTHS IUBWJIM3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MaTEeMaTU4ECKOM
KYJBTYPOM Kak CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIIECTBIISITh MPOEKTHYIO
Y UCCIIE0BATENBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jornueckue aeiicTBUA:

BBUSIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MNPH3HAKM MaTEMaTHUYECKUX
OOBEKTOB, TOHATHHM, OTHOIICHUNH MEXAY TOHATHSAMH, (QOPMYJIHPOBATH
OTIpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKaIINH,
OCHOBaHUSI /111 00O0OIIEHHS U CPAaBHEHUS, KpUTEPUHU ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH U  NPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, MpEIIaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKU, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpPATh CMOCOO pelmieHus Yy4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOUPATh HAaN00JIee TOAXOASIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeiCTBUA:



HCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEYHEe,  Mpodiemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TMO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEAOBAHKE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHU, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTam
IPOBEIEHHOTO  HAOJIOJIEHUs, UCCIIEOBaHUS, OIICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOlEcCa, a TaKXKE BbIIBUIaTh
MPEOJIOKEHUSI O €TO PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATE AeUIMTH MHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX JJii OTBETA HA
BOIIPOC U JIJI PEUICHUS 33]1a4H;

BbIOMpATh WH(DOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMAIUIO PA3TUYHBIX BUIOB U (GOpM
MpEeACTaBICHMUS;

CTPYKTYPUPOBAaTh MH(POPMAIIMIO, MPEJCTaBIsATh €€ B Pa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopMaIuu o CaMOCTOSITETILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBepPcaJIbHbIe YUueOHbIE 1elicTBUSs

Oo0menue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMU U
nejsiMn O6H.[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3pCHI/ISI B YCTHBIX
KU TIIMCBMCHHBIX TCKCTaxX, JAaBaTh IIOACHCHHUA IIO XOI[y peH_IeHI/IH 3aJgadu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIEHHS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aJa4dd, BBICKA3bIBATh HWACHU, HALCIICHHBIC Ha IIOHUCK
pCIHCHI/IH, COITIOCTABJIITH CBOH CY)K)ICHI/ISI C Cy)KI[GHI/ISIMI/I I[pyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KWBaTh Pa3jM4Me M CXOJCTBO IO3WIIMHA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npCaACTaBIATh pGByHBTaTBI peIICHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAaHMA,
POEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3aaay
IPE3eHTAIlM U OCOOCHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIE yHUBEPCAJIbHbIE y4eOHbIEe 1eiiCTBUSA
Camoopranmuzanms:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a4, BEIOUPATh CIIOCOO peIieHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBLHbII HHTEJJIEKT:

BJIaJeTh  HaBBbIKAMH  TIO3HABATEIbHOM  peduieKcuM KaK  OCO3HaHHUS
COBEpIIIa€MbIX JCHCTBHI W MBICIUTEIIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJI TMpollecca U pe3yibTara pelieHus
MaTEMaTUYECKON 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a7a4H,
BHOCHUTh KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUSIM, OOBSICHATH IPUIHHBI
JOCTIKCHUS WUIH HEIOCTHIKCHHS PE3YJIBTATOB NIEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEILHOCTD:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHAWUBUIYaTIbHOMN
paboThl MpHU peIIeHWH Yy4eOHBIX 3a/Jad, TMPUHHMATh I1IeJIb COBMECTHOM
NEeATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, paclpeneiiiarTh
BUJIbI pabOT, 1OTOBAPUBATHCS, OOCYKIATh MPOIIECC U pe3yIbTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopMax paboThl (0OCykaAcHUS, OOMEH MHCHHM,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YICHAMU KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMH TPOAYKT TO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMO,ICHCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 ki1acca oOyyaronuiics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPH
pelIeHn  3a71a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TPUMCHATH AaKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPU PEIICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO ONEPHUPOBATH TMOHATUSAMH, CBS3aHHBIMH C YIJIaMH B
MIPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPAMON U
TUIOCKOCTHIO;

e CBOOOJIHO ONIEPHPOBATH MIOHATUSIMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpH3Ma,
nupamuza, NpsSMOYTOJIbHBINA Napaienenunen, Kyo);

e KJIACCH(UIIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJ1acCU(UKALIUH;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
MIPOCKTUPOBaHKE QUTYP HA TUIOCKOCTh, BRIMOIHATEL H300pakeHus puryp Ha
MJIOCKOCTH;

e CTPOWUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpU3Ma,
MMpaMK/ia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTD,
OCbh 1 TNIOCKOCTb CHMMETPHH, IICHTP, OCh U TJIOCKOCTh CAMMETPHUH (UTYPHI;

e CBOOOJIHO OINEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHSITH JSUCTBUS HAJl BEKTOPAMHU;

e pelmarh 3ada4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUN H
HAXO0XK/IEHNE TEOMETPUUYECKUX BEITMYNH, IPUMEHSISI U3BECTHBIE METO/IbI MPU
pelICHUH MaTEeMAaTHYECKUX 3a7ad TMOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIINE MPOrPaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPeOOpa3oBbHIBATh W HMHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH TMOJYYCHHBIC 3HAHUS HaA TNpPaAKTUKE: CpaBHUBATH U
aHaJM3UPOBaTh peajbHbIE CUTyallUH, MPUMEHSATh U3YYCHHBIC TOHSATUS B
mpoliecce TIMOUCKAa pEelIeHUs] MaTreMaTH4yecku CchOopMYyJIUpPOBAHHOM
npoOIeMbl, MOJEIMPOBATh peajbHbIE CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0OBATh MOCTPOEHHBIE MOJENIH C WCIOJIb30BAHUEM T€OMETPUUYECKHUX
MOHATUN M TEopeM, ammapara ajareOphl, pemiaTh MPAaKTHYECKUE 3a7adu,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX JTamax pPa3BUTHS F€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kmacca oOy4aromuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBS3aHHBIMH C IHJIMHIPHYCCKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJTYYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: HUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UUIUHApP, KOHYC, cdepa U IIap) U
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIllCHUS;

KJIaCCU(PUITMPOBATH B3aMMHOE PACIIOIOKEHUE CPEephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHUs,
O00BEMBI W TUIOIIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
TEOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSMHU, CBS3aHHBIMU C KOMOMHAIUSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpallCHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOIIAISIMU IOBEPXHOCTENH U 00bEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEICTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

BBITIOJIHSATH ONEPAIIMK HAJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPABHEHHUEM B J€KAPTOBOM CUCTEME KOOP/IMHAT;
pelaTbh TEOMETPUUECKHE 3a1a4M Ha BBIYUCIICHUE YTII0B MEX Y PSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 INIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB U TEJ BpAIlleHUs: CEUEHUs IUIIUHIpa
(mapaJuienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuieibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
HCIIOJIB30BaTh METO/ABl TOCTPOCHHMS CEUECHHH: METOA CJIEI0B, METO]
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIIEH MIOCKOCTH;



JIOKa3bIBATh FEOMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUsS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAaroB PpEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pemaTrh 3aJladd Ha JI0Ka3aTeJIbCTBO MaTEMaTHMYECKUX OTHOUICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJTyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATDH, aHATTU3UPOBATH
U OLECHHUBATh peEaJbHbIC CHUTYallUH, NPUMEHATh HW3YUYEHHBIEC ITOHATHUS,
TEOPEMBI, CBOMCTBA B TMpOLECCE TIOUCKA PEMIEHUS MAaTeMaTUYECKH
chopMyIHpOBaHHON TPOOJIEMBbI, MOJIETIUPOBATh peaJIbHbIE CUTYyallMu Ha
S3bIKE TEOMETPUHM, UCCIIEOBATh MOCTPOCHHBIC MOJIENIU C UCIIOIB30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TeopeM, armapara aireOpbl, pelmiarh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIECHUEM TIE€OMETPUUYECKHUX
BEJINYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX ATallax Pa3BUTUA T€OMETPUU KakK
COCTaBHOM 4yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
n/n NPOrpamMMblI Bcero Konrpoapnrre | Ipakrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Benenue B crepeoMeTpHio 23 1
5 B3anMHoe pacronosxeHue npsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTD MPSIMBIX U ITIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [leprieHAUKYISIPHOCTH MPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
3) VYTiibl ¥ paccTosiHUSA 16
6 MHororpaHHUKH 7
BexTops! B ipocTpaHcTBE 12
8 [ToBTOpeHnue, 06001IeHNE U CUCTEMATH3ALIHS 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacoB DJIEKTPOHHBIE
No 11/ HaunmeHoBaHMe pa3aesioB ¥ TeM Konrposmsie | Tpascrecke (uudposbie)
NMPOrpaMMbI Bcero o0pa3oBaTesibHbIe
padoThI padoThI pecypes
1 AHanuThueckas reoMeTpus 15 1
5 [ToBTOpEHHE, 0606meHI/£e u 15 1
CUCTEMAaTH3AIHsI 3HAHHHA
O0bEéM MHOTOTpaHHHKA 17 1
4 Tena BpareHus 24
5 [Tnomanu moBepxHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBroxeHust 5 1
7 [ToBTOpEHHE, o606meHI/£e u 17 5
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acos

Bcero

KonTpoibHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUA

DJIeKTPOHHbBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsl

OcHOBHBIE ITpaBUIIa H300pAKECHUS HA
PHCYHKE IIJIOCKOCTH, TapauIeIbHBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHs cTepeoMeTpuu: TOUKA, IpsMasi,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha PUCYHKE
TUTOCKOCTH, MAPaJUICIBbHBIX TPSIMBIX
(OTpE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS: IepeceKaroluecs IIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJTYITPOCTPAHCTBO

[TonsTus: NepeceKarommecs MmiIoCKoCTH,
NepeceKaronmecs npssMast v ioCKOCTh,
MOJIYIIpOCTPAaHCTBO

MHororpaHHUKH, U300paXKeHHe
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHUKH, H300paxKeHne
IPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00OBEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cinenctBus u3 HUX. CriocoObl 3a1aHus
IPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUS NPSIMBIX U TUTIOCKOCTEH

10

N3o0pakeHune ceueHn i mupaMuIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
IIOJIyYEHHBIX IUI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUYEHUI pa3HbIMH [[BETAMU

11

H300paxeHne ceueHU mupaMuIbl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
IIOJIy4YEHHBIX IUI0CKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUH pa3HBIMU [[BETAMU

12

N300pakeHre ceYeHN MUpaMuIbl, Kyoa 1
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHune nepeceyeHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpammBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300pakeHne cedeHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Uepe3 UxX
pEbpa. N3o0pakeHune nepeceyeHus
MIOJIyYEHHBIX IUI0CKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

14

MeTon cie1oB Ui MOCTPOSHUS CEUEHU .
CBolicTBa nepece4eHU MPSIMBIX U




IUTOCKOCTEN

15

Mertopa ciieioB AJ1sl TOCTPOSHUS CEUECHHIH.
CBolicTBa nepeceyeHuil IpsMbIX U
IJIOCKOCTEN

16

[TocTpoenue ceuennii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOCHUS

17

[TocTpoenue ceuennii B nupamu/ie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MOCTPOCHUS

18

[TocTpoenue ceuennii B nupamu/ie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MOCTPOCHUS

19

Meton cinenoB a1t MMOCTPOCHUMA CEeUCHUU

20

[TocTpoenue ceuennii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema o
PONOPLUUOHATBHBIX OTpe3Kkax. [Togobue
TPEYTOJbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX uepTexax. cropus pa3Butus
IJIAHUMETPHUU U CTEPEOMETPUU




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxXeHue NpsMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haku ckpenmBarommxcs
npsameIx. [lapamiensHbie npsvbie B
IIPOCTPAHCTBE

25

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOI MapasuieIbHON
JTAHHOM MPSAMOM, IPOXOAILIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIleH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSIMBIX TIOCKOCTHIO

26

[TapamiensHOCTB Tpex npsAMbIX. Teopema o
TPEX MapaJuIeNIbHBIX IPSAMBIX. Teopema o
CKPELIMBAIOIINXCS IPSAMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJlICIbHOTO
npoexkTupoBanus. 300paxkeHne pasHbIxX
¢buryp B napajsiebHON NPOEKIUU

28

LlenTpanbHas npoekus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY IPSAMBIMU

29

3agaun Ha JOKa3aTeILCTBO U
HCCIIENOBAHUE, CBSI3aHHBIE C
pAacIonoXeHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: TApAIIENBHOCTD PSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH NPSIMOU U TNIOCKOCTH.




CBolicTBa napauieIbHOCTH MPSIMOM 1
IJIOCKOCTH

31

["'eomeTpuueckue 3a1a41 Ha BIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apauIeIbHOCTHIO IPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue ceuenus, NpOXOIAILIEro Yepes3
JAHHYIO TIPSMYIO Ha YEpTEkKe U
napajuieIbHOTO Apyroil npsamou. Pacuér
OTHOILICHHUI

33

[TapannenbHas npoeKIys, IPUMEHEHNE
JUIsI IOCTPOEHUSI CEUEHUH KyOa u
napayuienenunena. Croncraa
napajuieJenunesia u npu3Msl

34

[Tapannensuble mwiockoctu. [Ipusnaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEN

35

Teopema 0 napajuieIbHOCTH U
CAUHCTBECHHOCTH ITIJIOCKOCTH, HpOXOI[fIHIGfI
yepes TOUKY, HE MPUHAJIEKAITYI0 JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBoiicTBa napajuIeNIbHBIX IIJIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX NIEPECEUEHUS
IIPY NIEPECEUEHUH JIBYX NTapalJIeNIbHbBIX

IIJIOCKOCTEN TPEeThen

37

CoiicTBa napasuienbHbIX IUIOCKOCTEH: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIF0YEHHBIX MEXy apajieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHHUH MTPSIMOU ¢
JBYMsI TapaJuIeIbHBIMU TUTIOCKOCTSIMU




38

IToBTopenue: Teopema [Tudaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajulenenunena

41

Brruncnenue auH OTpe3KoB B KyOe U
PSIMOYTOJILHOM Mapaiesenure/ie

42

[IepneHIUKyIAPHOCTD NPAMON U
miockocty. [Ipu3nak
NEPIEHIUKYIISIPHOCTH IIPSMOU U
IUIOCKOCTH

43

[IepneHIUKyIAPHOCTD NPSAMON U
mockocty. [Ipu3nak
NEPIEHIUKYIISIPHOCTH IIPSMOU U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K ITIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[I;mockocTH 1 epreH IMKyYISpHBIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

47

[leprienauKynsap 1 HaKJIOHHAS.
[TocTpoenue nepneHANKYIsApa U3 TOUKH Ha

psSMYIO

48

[leprienAuKyIAp U HAKJIOHHAS.




[TocTpoeHue nepneHauKyIsipa U3 TOYKU Ha
IPSIMYIO

Teopema o TpEX MepneHIuKyIsapax

49
(mpsiMast 1 oOpartHas)

50 TeopeMa 0 TpEX MepIEeHUKYISIPAX
(mpsiMast 1 oOpatHas)

51 VYron Mexy CKpeluBaroIUMHACS
IPSAMBIMH
[Touck nepneHIMKyIApHBIX TPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IUIOCKOCTEH

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MpuU3Msl,

54 IIPABWJIBHOM NPaMUJIbI C IOMOILBIO
OPTOrOHAJILHOW MPOEKLINU
[TocTpoenue ceuenuii kyba, mpu3Msl,

55 IIPABWJIBHON MHUPaMUABI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKINHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO I1ocKocTu. [Inmockoctn
CUMMETPHUI B MHOTOTpaHHHUKAX

57 [Ipu3Hak neprneH MKy pHOCTH NPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBunbHbIe MHOTOrpaHHUKH. Pacyér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH

60 CriocoOb! ONyCTUTh MEPIEHANKYIISAPHIL:




CUMMETPHUS, CIBUT TOUYKH I10
napasuieibHON mpsMOi

61

CaBur 1o HenapauieJIbHOU MPSIMOU,
U3MEHEHUE PACCTOSHUM

62

KonTtponbHas padora "B3aumnoe
PAaCIOIOKEHNE IPSIMBIX U INIOCKOCTEN B
npocrpancrae”

63

[ToBTOpEHME: Yyroa MeX 1y IPIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYrOJbHHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEeHuE: yroa Mexay
CKpCIIHMBAOIIUMUCA IPSAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie METOAbI BEIYUCICHUA
yria MKy NpsAMBIMA B MHOTOI'paHHUKAX

66

JIByrpannslii yros. CBOMCTBO JIMHENHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynsipuble maockoctu. CBoiCTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyJIIpHOCTH
IIJIOCKOCTEM; TEOpEMa O IPSIMOit
MEePECEUCHUS JBYX MIOCKOCTEN
NEepPHEHANKYISIPHBIX TPETHEH MIIOCKOCTH

69

[TpsiMoyronbHBIN Napasuienenumnesn; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiesienumnesa

70

TeopeMa 0 JuaroHajm npsaMoOyroJibHOTO




napauiejienuincaa u CJICACTBUC U3 HeE

71

CrepeoMeTpruecKHe U MPUKIIATHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PAacIIOIOKEHUEM MIPSIMBIX M TUIOCKOCTH

72

[ToBTOpEeHME: CKpelMBAIOIINECS TPSIMBIE,
napajuieibHble MIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIUBAIOIINUXCS IPSIMBIX, PACCTOSTHHE
MEX1y CKPEILIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

74

PaccrosiHue oT TOUKH 710 IIJIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Belunciienne pacCTosHUN MEXTY
CKPEIMBAIOIINUMUCS IPSAMBIMU C
IIOMOILBIO NIEPIEHAUKYIISIPHOU TIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema I[udaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOTO yIiia

77

DIeMEeHTHI C(hepruIECKON TEOMETPUH:
reoJIe3nYecKue IMHUU Ha 3emiie

78

Kontponbnas pabota "Vrisl u
paccrostHus"

79

Cucremaruzanus 3HaHul "MHOrOrpaHHUK
Y €T0 JIEMEHTHI"

80

ITupamuna. Buael nupamua. [pasuiibHas
nvpamMua




[Tpusma. [Ipsimast 1 HaKITOHHAS TPU3MBIL.

81 1
[IpaBunpHas npu3zma

82 [Ipsamoit napautenenunen, 1
IPSAMOYTOJIbHBIN Mapaiieenumesn, Kyo

83 Beintykislie MHOrorpanHuku. Teopema 1
Diinepa
Brimyksisle MHOTOTrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOTYNIPaBUIHHBIC 1
MHOTOTPaHHHUKH

85 KonTtponsHast pabora "MuororpaHaukn" 1

86 [TonsaTne BekTOpa Ha MIIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio napamienenuneaa 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
TUTOCKOCTH

92 CxkansipHO€E IPOU3BENCHUE 1

93 Brrancnienue yriia Mexy BEKTOpaMH B 1
MPOCTPAaHCTBE

94 [IpocrTeiimme 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiitme 3a1a4n ¢ BEKTOpaMu 1

96 [Ipocreiitme 3a1a4n ¢ BEKTOpaMU 1

97 [Ipocreiinme 3a1a4n ¢ BEKTOpaMu 1

98 O0001IEHNE U CUCTEMATU3ALUS 3HAHU 1




99 O06o001IeHNe U cCUCTEeMAaTH3aIUs 3HAHUN 1
100 Wroroast KOHTposIbHAs paboTa 1
101 HroroBast KOHTpoJIbHAs paboTa 1
102 O0001eHNEe U cUCTEMATU3ALNAA 3HAHNI 1
OBILIEE KOJIMYECTBO YACOB I10O 102

I[TPOI'PAMME




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nen/m | Tema ypoka Kontpoabunie | IIpakruueckue
Bcero U3ydyeHHus1 | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTsl BEKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTOpenue temsl "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [loBTOpenue temsl "Boruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOI, 1
IPOXOJIIeH yepes JBe TOUKu"
5 YpaBHEeHHE MII0CKOCTH, HOPMAJb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHME III0CKOCTH, HOPMaJlb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JIuneitHble HEPABEHCTBA, JIMHEHHOE 1
IPOrpaMMHPOBAHUE
9 JIuneiiHble HEpaBEHCTBA, JINHEHHOE 1
IpOrpaMMHUPOBaHUE
10 AHanuTHYECKHEe METO/IbI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 ®opmyna pacCTOSHUSA OT TOUKH 10 1




IJIOCKOCTHU B KOOpAMWHATAX

HaXO}K,I[eHI/IC paCCTOHHI/Iﬁ OT TOYKH 10

13 MIJIOCKOCTH B KyOe

14 Haxosnenue paccTosHUN OT TOYKH J10
IUIOCKOCTH B MPABUJILHON MTUPaMUIE

15 KonTponpHas paboTa "AHanmuTuyeckas
reometpus"

16 CeueHurss MHOTOI'PaHHUKOB: CTaHJapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CIIEJIOB
CeyeHurss MHOTOTPAaHHHUKOB: CTaHJApTHBIC

18 IUIOCKOCTH, MePeCceUeHUs MPSMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsMbIE U IIIOCKOCTH:
napajuleJbHbIe CEUEHUS

20 [TapannenbHble NpsMbIE U IIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpsMbIE U IIIOCKOCTH:

21 YIJIbI MEXKTY CKPELMBaIOIIUMUCS
TIPSIMBIMH
[leprieHquKyNApHBIEC TIPSIMBIE U

29 MJIOCKOCTH: CTaH/IAPTHBIE MAphI
NEePHEHANKYISPHBIX IIIIOCKOCTEH 1
MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB
[leprienAUKYISIpHBIC TIPSIMBIC U

23 IUIOCKOCTH: TEOPEMA O TPEX
nepreHIuKyIspax

24 [TepnenauKyIsipHBIC IPSMBIC U




IIJIOCKOCTH . BBIYMCJICHUS AJINH B
MHOTI'OrpaHHHKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
IoIaaen, cooopaxeHust Mo 100us

26

[ToBTOpEHUE: MIIOIA TN
MHOTOYTOJILHUKOB, ()OPMYITBI JIS
IonIaiel, cooopaskeHus moa00Hs

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (OPMYJIBI JJIsI
IoIIaae, cooopakeHHsI 0100Us

28

[Imomany ce4eHnit MHOIOIPaHHUKOB:
IUIOLIA/IM IOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1o 100ust

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IN MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

30

KonTponbshas padota "[loBTopenue:
MHOT'OI'paHHHUKH, CEYEHUS
MHOT'OI'paHHHUKOB"

31

O0béM Tena. O6beM NpSMOYTOIBHOTO
napaJuiesnenunena

32

3anaum 00 y/1BOEHNH Ky0a, 0 KBajipaTrype
Ky0a; O TPUCEKIUH yIiIa

33

CrepeoMeTpHUueCKUE 3a/1a4M, CBSI3aHHBIE C
00BEMOM MPSIMOYTOIIBHOTO
napasuiesnenurnena

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIYHCJIEHHEM 00BEMA MpsAMOYTOJIBHOT'O

napaiesienumnena

35 O06BEM MpsIMO TPU3MBI

36 CrepeoMeTpHuuecKUE 3a/1a4M, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TPSMOI TTPU3MBI

37 [Tpuxnanneie 3a1a4u, CBI3aHHbBIE C
00BEMOM IPSAMON TPU3MBI
Brruncnenre 00bEMOB TeJ ¢ TOMOLIBIO

38 omnpenenéuHoro uHTerpana. O0bém
HAKJIOHHOM MPU3MBI
Boruncnenue o0bEMOB Te € TOMOLIBIO

39 onpeaenénHoro uarerpaita. Oobpém
MTUPAMU/TBI

40 dopmyna 06bEma mupamuibl. OTHOIICHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 dopmyna 06bEma mupamuibl. OTHOIICHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuuecKre 3a/1a4M, CBSI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3a/1a4M, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3agaun no teme "OO0BEMBI

44 Ten", cBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Ipumenenne o0bEMOB. Brruncienue

pacCTodHuAg 0 IMIIOCKOCTHU




KonTponsHas padota "O6bEM

4 MHOTOrpaHHuKa"
[{unuuapudeckass TOBEPXHOCTH,

48 oOpasyromue UINHAPUIECKON
MOBEPXHOCTHU

49 Humuaap. [pssmoit KpyroBo HWIHHAP.
[Imomane MOBEpXHOCTH LUIIUHIAPA

50 Konudeckas moBepxHOCTh, 00pa3yroliue
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYycCa IIOCKOCTBIO,
napauieIbHOM MJI0OCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans O0KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI TOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuyiecKue 3a/1a41 Ha

55 JI0Ka3aTeILCTBO U BEIUHCIIEHHE,
MMOCTPOEHUEM CEYECHH I LIMIIMHAPA, KOHYCa
CrepeomeTpuyiecKue 3a/1a4i Ha

56 JIOKa3aTeILCTBO U BEIUHCIIEHHE,
MOCTPOCHUEM CeUEHU N HMINHIIPA, KOHyCa

57 [IpuknanHbIe 331249, CBSI3aHHBIE C
[WIAHAPOM

58 [TpuknamHbIe 331249, CBSI3aHHBIE C
[IWTAHAPOM

59 Cdepa u map




60

[epeceyenue cdepsl u mapa c
iockocTeio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. But 1 n300pakeHue mapa

61

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTRI0. By u m300pakenue mapa

62

VYpasuenue cdepsl. [Tnomans chepor u eé
yacTeu

63

Cummetpus cepsl u mapa

64

CrepeomeTpuueckue 3agadu Ha
JOKa3aT€JIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO c(hepoil u mapom,
MIOCTPOCHHUEM MX CEYCHUH IIIOCKOCTHIO

65

CrepeomeTpuueckue 3agadu Ha
JOKa3aT€JIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOCHUEM UX CEUEHUH TIIOCKOCTHIO

66

[puknagHble 3aqa9M, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTAaHIaPTHBHIE
mooous

68

Pazmmuanbie KOM6I/IHaHI/II/I TCJI BpalliICHUSA U
MHOT'OI'paHHHUKOB

69

3anaun o TeMe "Tena u moBepxHOCTH
BpaieHus"

70

3anauu o TeMe "Tena u moBepxHOCTH
BpaieHus"




71

Kontponbnas padora "Tenau
MOBEPXHOCTHU BpalieHus"

72

O06BeéM unuHapa. Teopema 06 00BEME
IPSIMOTO ITUIHH]IPA

73

Brrunciaenne 00EMOB TEJI ¢ TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpém
KOHYycCa

74

TTnowaau 60KOBOI ¥ OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpryiecKue 3a/1auu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0bEMBI 1
IJI0IIaAu TOBepXHOCTEN Ten"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06bEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
nrapa, IapoBOro CETMEHTA U IIIapOBOTO
CeKTopa

78

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
om0 chepbl. COOTHOMICHUS MEKITY
IUIOLIA/IIMU MTOBEPXHOCTEN U 00bEMaMu
MOI0OHBIX Te

79

[TomoGHbBIE Tena B IPOCTPAHCTBE.
N3menenune 06bEMa pu mo100uH.
CrepeomeTpHuecKye 3aa9H, CBI3aHHBIE C




BBIUKCJICHHEM 00BbEMOB TeJ U TUIOIIA e
MOBEPXHOCTEU

80

Kontponbnas padota "Ilnomann
MMOBEPXHOCTH U O0BEMBI KPYTJIBbIX TE"

81

JIBmkeHus nmpoctpancTBa. OTOOpaKeHUsI.
JBuxenust u paBeHCTBO (uryp. OOrme
CBOMCTBA JIBW)XCHUHU

82

Buael n1BukeHM: napaieIbHbIN
MEPEHOC, IEHTPaAIbHAs! CAMMETPUS,
3epKaJIbHAsi CAMMETPHS, IOBOPOT BOKPYT
IPSIMON

83

[IpeoOpazoBanus nogoous. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUEC
JBUXKCHUA

85

KonTponpHas padora "BekTopsl B
npocTpaHncTae”

86

Ob6o6maromee nosropenue 11 nonstuii n
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AINST 3HAHWM:
"TTapanienbHOCTb NPSAMBIX U IJTIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6maromee nosropenue 11 nonstuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIHs 3HAHWMN:
"BekTops! B ipocTpaHcTBe”

88

Ob6o6maroree nosropenue 11 monstuii u
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTH3aIMsl 3HAHU:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee mopropeHue 11 nonstuii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHWIL:
"O0beM MHOTOrpaHHUKA"

90

O6o6matomee mopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3all1s 3HAHUH:
"O0beM MHOTOIpaHHUKA"

91

O6o6matomee mopropeHue 11 nmonstuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMs 3SHAHUMN:
"ITo1aay MoBepXHOCTH U 00bEMBI
KpyribIx Ten"

92

O6o6matomee mopropeHue 11 nonstuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUH:
"[Tnomaay moBepXHOCTH U 00BEMBI
KpyribIX Ten"”

93

Wrorosas koHTpospHas paboTa

94

Wrorosas koHTpospHas paboTa

95

[ToBTOpenwue, 06001IeHNE U
cUCTEeMaTH3aIlHs 3HAHUH

96

Wcropus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI




97

Hcropus pa3BUTHSA CTEPEOMETPUHN KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMU

98

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT UM

99

Hcropus pa3BuTHS CTEPEOMETPUHN KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX NHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUIA

100

Hcropus pa3BuTHS CTEPEOMETPUHN KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

101

HcTopus pa3BuTHS CTEPEOMETPUHN KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

102

HcTopus pa3BuTHS CTEPEOMETPUHN KAK
HAYKHU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUN

OBIIEE KOJIMYECTBO YACOBIIO
I[TPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

I'eomeTpus 10-11 xnacc: yueOHUK 17151 00111€00pa30BaTENbHBIX YUPEIKICHUIM:
6a30BbIi 1 podunsHbIi ypoBHH/ JI.C. AtanacsH, B.®. byty3o0s,C.b. Kanomiies

u ap./-M.: IIpoceemienue, 2023

METOANYECKHUE MATEPHAJIBI J1JIS1 YAUTEJIA

I'eomerpus. 11 knacc. unaktnyeckue matepuaiibl. bazoBelil 1 yriryOaeHHbIN
ypoBHu./b.I".3uB/- M.: IIpocsenienue,2017

I'eometpus. 10 knacc. Junaktudyeckue matepuaibl. ba3oBsbliii v yriyOeHHBIH

ypoBHu./b.I".3uB/- M.: IIpoceemenue,2017

IMUP®POBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2

https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
ost 5-11 2008/p0/
https://education.yandex.ru/

https://uchi.ru/


http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2
http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn

https://www.yaklass.ru /
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/

https://resh.edu.ru


http://www.yaklass.ru/
http://www.yaklass.ru/
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