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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak OO€CIEeYMBAeT BO3MOXXHOCTb M3YUYEHUS JHUCLUUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'yMaHHTAPHOIO LIMKJIA.
[TockonpKy JOTHYECKOE MBIIIIEHUE, (HOPMUPYEMOE MTPH U3YYECHUN 00YUYaIOITIMUCS
NOHATUMHBIX OCHOB TI'€OMETPHUH, INPU JOKA3aTEIbCTBE TEOPEM H IIOCTPOCHUU
LIEITOYKH JIOTHYECKHUX YTBEPKACHUM IPU PELLICHUH F€OMETPUUECKUX 3a7a4, YMEHHE
BBIJIBUTaTh U OIPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YKOTCA IpPHU
pelleHnH 337a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ad.

[lens ocBoeHUs1 mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE UHIAUBUAYAIBHBIX CIOCOOHOCTEN 00Y4ArOIIUXCS IPU U3YyUEHUH
reOMETpUH, KaK COCTaBJSIIOIIEH MpenaMeTHoW obmacth «Martemaruka H
uH(popmaTHKa» yepe3 o0ecreyeHrne BO3MOKHOCTH TPUOOPETEHUS U UCTIOIb30BaAHUS
0osee TIIyOOKMX r€OMETPUYECKUX 3HAHUN U IEUCTBUM, CIEU(UUHBIX TE€OMETPUH,
Y HEOOXOIUMBIX JIJIsl YCIEIIHOTIO MPOPECCHOHAIBHOTO 00pa30BaHMs, CBI3AHHOIO C
MCITOJIb30BAHUEM MAaTEMAaTUKH.

[TpuoputeTHpIMM 3aayaMu Kypca TI€OMETpPUM Ha YIriyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne MpeCTaBiICHUsI 0 TEOMETPUM KaK 4acTH MHUPOBOM KYJIbTYPHI U
(dbopMupOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE MPEICTABICHUS O NPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEHIINX MAaT€MaTUYECKHX MOJEIAX, IMO3BOJSIOIIMX OINMCHIBATH W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasueny
«CTtepeoMeTpus» ydeOHOro Kypca reOMeTpuHu;

¢opMupoBaHue  yMEHHMS ~ BJaJ€Th  OCHOBHBIMH  MOHATHSAMH O
IPOCTPAHCTBEHHBIX (UI'Yypax M HUX OCHOBHBIMU CBOMCTBAMM, 3HAHUE TEOPEM,
dbopMyn M yMEHHUE UX TPUMEHITh, YMEHHUS JIOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a1a4;

dbopMHpOBaHrE YMEHHs PAacllO3HABATh HA YepTekKaxX, MOJEISAX U B PealbHOM
MUpPE MHOTOIPAHHMKM M TeEJla BpAIEHHs, KOHCTPYHPOBAThb I'€OMETPUUYECKUE
MOJEIIN;

dbopMHpoBaHWE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTUYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TEOopuil, (POPMUPOBAHHE MOHUMAHMS POJIM AKCHUOMATUKHU MpU
IIPOBEJICHUU PACCYXKICHUM;

dopMupoBaHrHE YMEHHUS BJaJeTh METOAAMH JOKa3aTEeNbCTB M aJFOPUTMOB
pELICHMs], YMEHUS UX IPUMEHATh, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIEHUS B X0J1€
pelIeHus] CTePEOMETPUUYECKUX 3aJa4 W 3a7ad C MPAKTUYECKUM COJIEpKAHUEM,
dbopMHpoBaHUe TpPEACTaBICHUS O HEOOXOJMMOCTH  JOKAa3aTelbCTB  IpHU



00O0CHOBAaHMHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHUKH B MIPOBEACHUU
JIETYKTUBHBIX PacCykKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTENM 00Yy4YaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIEN0BATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, THTEpECca K U3yUECHUIO T€OMETPHH;

dopmupoBanre (GyHKIIMOHATIBLHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETpPUU:
YMEHHsI paAclO3HABaTh IMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalIbHbIX >KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEM,
MOJICIMPOBAHUSl pealbHBIX CHUTYallUd, HCCIIEOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
UHTEPIPETALNU TOTYyYEHHBIX PE3yIbTATOB.

OCHOBHBIMH COZIEp)KAaTEIBHBIMU JIMHUSAMHU Y4eOHOTO Kypca «l'eomeTpusi» B
10-11 xmaccax sBusitotcs:  «lIpsiMple ¥ TJIOCKOCTHM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BeKkTopel W  KOOpJIMHATHI B
IIPOCTPAHCTBEY, «/{BIXKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMETh OMNEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU I'€OMETPHUH Ha YIriayOJEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEpXaTEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHHM  pacmpeiensercs He TOJIbKO IO
COJIep>KaTeNIbHbIM JIMHUSIM, HO U 110 rogam o0yuyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOLLIEE MPEIMETHBIM pe3ynbTraTam ocBoeHus denepanbHON paboueit
IpOrpaMMBbl, paclpeneaéHHbIM MO ToAaM OOYyYeHHs, CTPYKTYPHUPOBAaHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yUaromuecs
oOpalianuch HEOJHOKPaTHO. OTO  IO3BOJSIET  OpPraHU30BaTh  OBJIAJCHHE
T€OMETPUYECKUMHU TIOHATUSMHU U HAaBBIKAMH TTOCJIEIOBATENILHO U MOCTYMATENBHO, C
COOJII0JIEHUEM MPUHLMIIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEACTaBICHUI 00yUyaroUMXcs, paciupsis U yriryosuss
e€, 00pa3ys MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon kK U3y4eHHUIO TEOMETPUU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycimoBus i auddepeHunanii  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX — 00pa30BaTEeNbHBIX MporpamMMm, oOecrneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUHN KaK COCTaBIIAIOIIEN yueOHoro npeamera «MaTemaTukay;

HOJITOTOBUTH OOYYArOIMIMXCS K NPOAODKEHUIO H3YYEHHMs] MaTeMaTHKU C
y4€ToM BbIOOpa Oyaymied npodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKITY
o01KM U PpoheCCUOHAIBHBIM 00pPa30BaHUEM.

Ha wusydyenme yueOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HeZIeJ0).



COAEPXAHUME OBYUYEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuleJIbHble M CKpeluBaromuecs npsmble. [Ipu3Hakm ckpemumBaromumxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapasliesIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, IAPAIUICIIBHOCTD NMPSIMOMN
u 1ockoctd. [lapamiensHoe M LEHTPaTbHOE NPOEKTHPOBAHUE, U300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBAa NapajjIENbHOrO MpoeKTUpoBaHus. WM3o0paxenue
¢Guryp B mapajyuiesIbHOM MPOEKUUU. YTIIbI C COHAIIPaBICHHBIMH CTOPOHAMH, YTOJI
MEXIY NPSMBIMHU B IPOCTpaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: mapajuiesibHbIe
IJIOCKOCTH, CBOKWCTBA IapAJUICIIbHBIX IIJIOCKOCTEM. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYypbl Ha IUIOCKOCTH: TETpajlap, MNapajuieJenunes,
MMOCTPOEHHUE CEYEHHU.

[leprieHIUKYJIAPHOCTD NMPAMOU U INIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MNPsSAMBIE MApPAJUICIbHBIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IIPAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOCKTUPOBAHHUE.
[leprieHIUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
OT IPAMOH J10 TIIOCKOCTH, POEKLKs GUTYpbI Ha IUIOCKOCTb. [leprneHukynspHoCTh
IUIOCKOCTEM: NMPU3HAK MEPIEHAUKYJSIPHOCTU ABYX IUIOCKOCTEW. Teopema o Tpéx
NEPIECHINKYJIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM MU IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIW yrojl ABYTPAHHOTO yrja. TpEXIrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBolicTBa IJIOCKUX YIJIOB MHOTOIPaHHOTO yria. CBONCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJI1a. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buael MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs! TIPU3MBbI, OOKOBAs M TOJIHASI IOBEPXHOCTh TIPU3MBI.
[Tapaiutenenuner, TpsAMOYTOJIbHBIN NTapaJJIEIEUIE] U €T0 CBOKMCTBA. KpaTuaimue
NyTH Ha NOBEPXHOCTH MHOrorpanHuka. Teopema OJinepa. IIpoctpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUibHas U yceUEHHAs
nupamusibl. CBoiictBa péOep W OOKOBBIX TpaHEW NPaBUIBHOW MHUPaMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: IIPAaBWIbHAS NPU3Ma W MpaBUIbHAS INHUPaAMHUIA,



IpaBUJIbHAs TPEYTrojbHas MUPaMKJia U IPaBUIbHBIHN TeTpasap, KyO. [Ipencrasienue
O NMPAaBUJIBHBIX MHOTOTPAHHMUKAX: OKTAdIP, TOAEKAIAP U UKOCADIP.

Bbluucnenue 31€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JUaroHaiad, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTM W TOJHOW IOBEPXHOCTH MPSAMOM MPHU3MBL,
IUIOIIA/{b OCHOBAHUM, TeOpEMa 0 OOKOBOM MOBEPXHOCTH NpsAMOI nipu3Mmsbl. [1nomans
OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHON NUpaMUAbl, TEOpEMa O
IJIOIIAIA YCEYEHHOM TMPAaMU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUHM  IPAaBHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUs B IIPaBUIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajuleNienuIea, CUMMETPUS MPABWIBHBIX INPU3M, CUMMETPUsS IIPABUIBHOU
MIAPAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTHUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIENCTBUS ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHCIIO.
[lonsiTHe KOMILIaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapatenenunena. TeopemMa O pPasloKEHUU BEKTOpa IO TPEM
HEKOMIUIaHapHbIM ~ BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTtopa. CBs3bh MEXAy KOOPAMHATAMM BEKTOpa W
KOOpJIMHAaTaMHd TOYEK. YToJ MexAy Bekropamu. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[ToHsiTHS: UIMHApPUYECKAss TIOBEPXHOCTb, KOHHYECKAasi IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, oOOpasyronie TmoBepxHocTeil. Tema BpameHus:
UAJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzanmHoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
miockoctu. Pa3BépTka munmuaapa u konyca. CummeTpust cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena U cieacTBus u3 He€. O0BEM npsMol U
HAKJIOHHOW MPU3MBI, MWJIWHIPA, MApaMUIbI U KoHyca. OOBEM IIapa U mapoBOTo
CErMEHTA.

KoMOuHnaruu Ten BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BmucaHHas B
MWINHAD, ONHUCAaHHAsS OKojo uwmiauHApa. llepecedenne chepsl m mapa ¢
wiockocThio. Kacanme mrapa m cdepsl miIockocThio. [loHSITHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaIcHus.



[Tnomans MOBEPXHOCTH IMIMHPA, KOHYCA, MJIOMaas chepbl U e€ JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIAJAEH MOBEPXHOCTEH
nono0ubIx Quryp. IIpeobpasoBanue momodusi, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPALLICHUS: CEUEHUS IWJINH]IPA
(mapaJyienbHO M MEPHEeHIUKYJSIPHO OCH), CEUEHUs] KOHyca (ImapasuielibHbIe
OCHOBAHMIO U MPOXOJSAILIME YEPE3 BEPILNHY), CEUEHHS [Iapa, METOJIbI TOCTPOEHUS
CEYEHUI: METOJ CIEI0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYLIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepannu HajJ BEKTOpamu. BEKTopHOE yMHOXKEHNE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO YMHOXEHMA. [IpsmoyrompHas cucrema
KOOpAMHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasnmokeHue BekTOpa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] PU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

JBMKeHUs B MPOCTPAHCTBE

JIBixkenust mpoctpanctBa. OtoOpaxeHus. JIBUXKEHHS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKEHHWU. Buasl JIBWKEHMI: MapaljieNbHBIA IEPEHOC,
LEHTpaJbHass CHUMMETPHS, 3€pKaJIbHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIH YPOBEHHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOI0 O0IIECTBA, IPEICTABIEHNE O MATEMATHYECKHUX
OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEIYp
rpaXJaHCKOro  oOmiecTBa  (BBIOOPBI,  ONPOCHI M JPYroe),  yYMEHHUe
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKUMSAMY U Ha3HAYECHHEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW MACHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHW B JIPYTMX HayKaX, TEXHOJOTHAX, cdepax
YKOHOMMUKHU;

3) AyXOBHO-HPABCTBECHHOE BOCIIUTAHHE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoia, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUs, ITUYECKOTO NOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM TOCTHKEHUN HAYKH U JACSITEIbHOCTHIO YUEHOTO, OCO3HAHKUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOr0O OYyAYyLIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIHOYas 3CTETUKY MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, paCCYKAECHHI, BOCHPUUMYHUBOCTD K
MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYEeCKHE 3HAHUA B
MHTepecax 310pOBOTo 1 0e30macHoro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHITUU U
OTJIbIXa, peryisipHasl pu3nuecKkas akTUBHOCTD), (DU3UUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIIOOUs, HHTEpeC K
paznmuuHbiM  cpepaM  mpodecCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oyaymieil npodeccun U Ppeaau30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHHIO H



caM000pa30BaHMUIO HAa TPOTSHKEHUHM BCEH KU3HMU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKO HAITPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHUMAHHE BIUSHUSA
COLIMAJIBHO-?PKOHOMHUYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOJHON U COIMANTbHOU
Cpeibl, 0OCO3HAHUE III00abHOIO XapaKTepa SKOJOTHUECKUX MPoOsieM, OprUeHTAIUs
Ha TPUMEHEHHE MaTEeMaTHUYEeCKUX 3HAHUM [JIs peIIeHus] 3a7ad B 00JacTu
OKpYyXarolenl cpebl, IJIAaHUPOBAHHE IIOCTYNKOB M OILIGHKH HX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOLIECTBEHHOM MPaKTHU KK, TOHUMAHUE MaTeMaTUYECKON
HAYKHU KakK cepbl UeJTOBEUECKOU NeATeTbHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTH
JUTSL pa3BUTHUS IUBUIIU3AIIMM, OBJIAICHUE SA3BIKOM MAaTeMaTHKUA U MaTeMaTHYECKOM
KYJbTYpOU KakK CPEJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH TPOEKTHYIO
U UCCIIEIOBATENBCKYIO AEATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE Y4eOHbIE JeHCTBUS

ba3oBble Jornyeckue aAefcTBu:

BBISBIIAATH U XApPaKTEPU30BaTh CYIIECCTBEHHbBIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUM MEXAYy MOHIATHUSAIMU, (HOPMYIHPOBATH
OnpeJieNICHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KilaccUUKalNH,
OCHOBaHMsI Ji71si 0000IIEHUS U CPaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIPUHUMATh,  (QOpPMYyIUpOBaTh W  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, CIMHUYHBIE, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBIIITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJMIOJCHUSX W YTBEPKIEHUSAX, MpejaraTh KpUTCPUH IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUN MO0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEJILCTBA MATEMATUYECKUX YTBEPKICHUN
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC CY)K/ICHUS U BBIBOJIBI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUS, BRIOUpaTh Hanbosiee NOAXOASIINMN ¢ y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiicTBHUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCJIENIOBATENbCKUI MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBIUBAaTh MCKOMOE M JaHHO€, (OpPMHUPOBATH THIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3ULINIO0, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTE MaTeMaTHUECKOro 00BEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMHU, ITPOLIECCaMHU;

CaMOCTOSITENIBHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTam
OPOBEAEHHOIO  HAOJIOJIEHUS, HUCCIEOBAHMs, OLEHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX PE3ybTaTOB, BEIBOJOB U 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIlecca, a TakKe BBIIBUTaTh
MPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISBJIAITh JE€PUIUTHI UH(POpPMALMU, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CHCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAILIMIO PA3TMYHBIX BUIOB U (HOpM
IPEICTaBICHUS;

CTPYKTYpUpOBaTh HMH(GOPMALUIO, MPEACTaBIATh €€ B pa3inuHbIX (opmax,
WUTIOCTPUPOBATh TpaUuecKy;

OIICHHBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HEJSIMA OOLIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy pEIICHUS 3a7auH,
KOMMEHTUPOBATH MOJTYYEHHbBINA PE3YIIbTAT;

B XOJIe OOCYXXJIEHHs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBlI,
npobsieMbl, peulaeMoM 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE Ha TIOMCK
peleHus, COIOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4H, JKCIIEPUMEHTA, UCCIIEI0BAHMS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U 0COOEHHOCTEN ayTMTOPUH.

PeryasiTuBHbIe YHUBePCcAJIbHbIE Y4eOHbIE 1eiCTBUS
Camoopranusanmus:



COCTaBJIAITh IJIaH, aJITOPUTM PELIeHHs 3a]]auM, BEIOUpaTh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(DOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTEJLICKT :

BIAJ€Th  HABBbIKAMM  TO3HABaTEIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IMpolLiecca W pe3yjbTaTa peLeHUs
MaTeMaTU4YECKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUN 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIH U YCIOBHIM, OOBSCHATH IPUUNHBI
JOCTHXKEHUS WIIM HEIOCTHXKEHHS PE3yJbTATOB JEsTEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATENbHOCTD:

NOHUMATh U HCIOJIb30BaTh MPEUMYILIECTBA KOMAHJIHON W WHJMBHyalbHOU
paboThl MpU pelIeHWH Yy4YeOHbIX 3a/Jady, MPUHUMATh LEJIb COBMECTHOM
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMi0 COBMECTHOM paboThl, pacrpeneisiTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U pe3yibTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIFOACH;

y4acTBOBaTh B IPYNINOBBIX (opMax paboThl (0OCYkJeHUsS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHHUPOBATH
CBOM JICUCTBHS C IPYTMMHU WICHAMH KOMAaH/Ibl, OLIEHNBATh KA4€CTBO CBOErO BKJIa/1a
B O0mMHA TPOAYKT MO KpUTEPHUSIM, C(HOPMYJIUPOBAHHBIM  Y4aCTHUKAMHU
B3aMOJIEVCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyJaromuiicss Hay4YuTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TOHATUSIMH CTEPEOMETPUM TIPHU
peLIeHUH 3324 U MPOBEICHUN MAaTEMATUUYECKUX PACCYKICHHUI;

e TMPUMEHSATH aKCHOMBI CTEPECOMETPHUHM M CJICJICTBUSL W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCHU(PUITUPOBATH B3aMMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATh TIOHATHSMH, CBSI3aHHBIMH C yIJaMd B
POCTPAHCTBE: MEXy HPSMBIMU B MPOCTPAHCTBE, MEXIYy MNPSAMOM U
MJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOIHO paclo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienune, Kyo);

e KJIACCH(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpass  OCHOBaHUA I
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpPUPOBATH IOHATHSAMH, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e  BBIIIOJIHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHUE (PUTYp HA IJIOCKOCTh, BBIIOJIHATH U300paxeHust Guryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYCHHsI MHOTOTPAHHUKOB Pa3IMYHbIMM METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IUTIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOIIAAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (IpU3Ma,
NUpaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpPJMHATaM B ITIPOCTPAHCTBE;

e BBINIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATHYECKMX OTHOUIEHUH U
HAXO0XKJIEHUE TEOMETPUUECKUX BETUUHH, IPUMEHSSI U3BECTHBIE METO/IbI TPU
pEelIeHM MaTEeMaTHYECKUX 33ad IOBBIIIEHHOTO WM BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e IPUMEHATH IPOCTEHINIME NPOrPaMMHBIE CpPEICTBA MW  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3aa4;

e W3BJEKaTh, MPeoOpa3oBbIBaTh WU MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NIpeACTaBICHHYIO Ha
YepTekax U puCyHKax;

e IMPUMEHATH TIOJYYECHHbIE 3HAHUS HAa MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh peajibHbIE CUTYallUU, MPUMEHATh U3yYEHHBbIE MOHSTHUS B
npolecce IOUCKAa PEHIeHHs MaTeMaTH4ecKh  Cc(HOpMYIUPOBAHHOU
npo6sieMbl, MOJIEINPOBATh pealibHble CUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENIA C MCHOJb30BAHHMEM I€OMETPUUYECKHX
NOHATUH U TEOpeM, ammapara ajareOpbl, peliaTb NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEIUYUH;

e UMETh NpEJCTaBlICHUs 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU Kak
COCTaBHOW yacTu (pyHIaMEHTa pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaroniuiicss Hay4uTcs:



CBOOOZHO OMNEpPUPOBATH MOHATHUSMH, CBA3AHHBIMU C LWJIMHIPHUYECKOMH,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBACHATH CHOCOOBI
TIOJTYYCHHUS;

OTepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TE€JIaMH BpAIICHUS: HAIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpalleHus (UWIMHIAp, KOHYC, cdepa W mIap) u
OOBSCHATH CIIOCOOBI MOYYECHUS TEJ BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB W TEJ BpAILEH U,
00BEMBI U TUIOMIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpAILCHUS,
T€OMETPUYECKUX TEJI C IPUMEHEHUEM (POPMYJT;

CBOOOJHO OMEPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEJ
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUMCAHHBIN B cdepy u
OMHCaHHBIA OKOJO cephl, chepa, BIMCaHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIllCHU;

BBIYKCIIATh COOTHOILIEHUS MEXKIY IUIOMAIMU OBEPXHOCTEW U 00BEMaMuU
ITOTO0OHBIX TE;

U300pakaTh M3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) ILJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTbH CEUEHUS TEJI BPALICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONIEPAIlMU HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh reOMETPUYECKUE 33/1a4H Ha BRIUMCIICHUE YTIIOB MEXTY MPSIMbBIMU U
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUNA OT TOUKH JI0 TJIOCKOCTH, B II€JIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPHU PEILICHUN;
CBOOOMHO OMEpUPOBATh TOHATUSMHU, CBSI3aHHBIMA C JBIJKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB U TN BpAIICHUS TpHU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAJIBHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHu sl OI00MS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJI BPAILECHUSA: CEUCHMS LUIMHIPA
(mapaJieabHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY ), CEUECHHMSI 11apa;
UCIIOJIB30BaTh METOJbl TIOCTPOECHMSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I TEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;
MPUMEHSTh TEOMETpUYECKue (PaKThl IS PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANOJaraloIinX HECKOJBKO IIIaroB PEIIeHUs, €CIU YCIOBHS
NPUMEHEHUS 33]]aHbl B IBHOI M HESBHOU (hopme;

pemath 3aJadd Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKHMX OTHOIIECHUH |
HAXOXKJIECHUE TEOMETPHICCKIX BEIINYHUH;

MPUMEHSTh TIPOTPAMMHBIE CPENICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPUUECKUX 3a/1ay;

IPUMEHSATH ITOJTyYCHHBIC 3HAaHUS Ha ITPAKTUKE: CPAaBHUBATH, aHATTN3UPOBATH
U OLIEHWBATh peajbHBbIC CHUTyallMH, MPUMEHATh HW3YYCHHBIC TOHSTHS,
TEOPEeMBI, CBOWCTBA B TIPOIECCE TIOMCKA PEIICHUS MaTeMaTHYECKU
chopMynupoBaHHON MPOOIEMBI, MOACIUPOBATH pPEaJbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATh MIOCTPOCHHBIE MOJICTH C UCTIOIh30BaHUEM
T€OMETPUYECKUX TOHATHH MW TeopeM, ammapara anreOpbl, pemaTh
MPAKTUYECKUE 3a7adyM, CBS3aHHBIE C HAXOXICHUEM TE€OMETPHUECKHUX
BCITUYMH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX AdTalax Pa3BUTHS TE€OMETPHUU Kak
COCTaBHOU 4acTu pyHIaMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB M TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTH MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
3 HOBTOPGHI/IG, 0000IIICHHE U CHCTEMAaTH3aIlH 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrrporsmsie  TIpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes!
1 AHaUTHYECKass TEOMETPHS 15 1
9 [ToBTOpEHwUE, 0606HICHI:I€ " 15 1
CUCTEeMAaTH3aIvsl 3HAHUH
3 O06bEM MHOTOTpaHHHKA 17
Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEHwUE, 0606HICHI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIia U300paKEHHs HA PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'ICJ'II)HI)IX pr[MI)IX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
NepeceKaroIIuecs mpsiMasi | MI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEN

N300pakeHre CeYCHU I MUpaMKIbl, KyOa
U TMPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbBIMH OIBETaMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMU

N3obpakenue ceueHuil nupamMusl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpamBanue nocTpOEHHbBIX CEYEHUN
Pa3sHbBIMH IBETaMU

13

N3o00pakeHune ceueHnid MupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Merton cieoB AJist MOCTPOCHUS CEUEHUN
Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUIM.
CBolicTBa epeceyeHrui MPSIMbIX U
IJIOCKOCTEN

MerTon ciie1oB 1Sl IOCTPOSHUS CEUeHUH.
CBoiicTBa niepecevyeHuil MPsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX T—IGpTC)KGfI M 3aI1iCh 1I1aroB
MOCTPOCHHUS

19

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHUS

20

[TocTpoenwne ceuenwuii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mctopus pa3Butus
MJJAHUMETPUHU U CTEPEOMETPUHI

23

24

25

26

KontponbHas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

B3anMHOe pacmoiokeHue npsmMbIX B
npocrtpancTse. CkpemmBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM mpsiMoii. JIleMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamienbHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJIeNbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOUINXCA MPSIMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHoBHBIE CBOWCTBA NIapaJJIEILHOTO
IpOEKTHPOBaHus. M300paxeHne pa3HbIxX
¢Guryp B napajuieabHON NPOEKIUU




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOJ'IO)KGHI/ICM HpSIMBIX B
MPOCTPAHCTBE

30

[TonATHS: mapamIenbHOCTh NPAMOHN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajyIeIbHOCTU MPSMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIIEHUI

[TapamienbHas NpoeKLKsl, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBoncTa
napajuiejenunesa u mpu3Mbl

[TapamensHble wiockoctu. I[IpuzHaku
[apaJUIEJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE




MPUHAJICIKALLYIO TAaHHOU TJIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX ITEPECEUEHUs
IIpY IIEPECEUECHUH IBYX ITapaljIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuIeIbHBIX TNIOCKOCTEN:
00 oTpe3Kax napajuleIbHbIX NPSIMBbIX,
3aKJIIOUYEHHBIX MEKy TapajuIeIbHBIMA
IJIOCKOCTSIMU; O TMIEPECEYEHUH IIPSIMOM C
JBYMs ITapaJuIEIbHBIMU IUIOCKOCTIMHU

38

39

[ToBTOpenue: Teopema Iludaropa na
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue yMH OTPE3KOB B KyOe U
IPSAMOYTOJIBHOM INapajulesenumnese

IleprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

IIeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUKY IPOCTPaHCTBA U
NEePHIEHINKYIAPHOM K MIOCKOCTH

45 [TnockocTH U MepHeHANKYISIPHBIC UM
npsIMble B MHOTOTpaHHHKaX

46 [TnockocT U nepreHANKYIIpHbIE UM
npsSIMbIE B MHOTOTpaHHHKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHne nepneHAUKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue neprneHAnKyspa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa 0 TpEX nepHeHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o TpEx nmeprneHANKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
IPSMbIMH
[Touck nepneHAnKyISspHBIX IPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

o4 IIPaBUIILHOM MUPAMU/IBI C TIOMOIIBIO

OPTOTOHAJILHOM IIPOEKIIUU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHAnKyYISPpHOCTH MPSIMOI
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUM OT TOYKH J0 IUIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbhas pabota "B3aumnoe
pacIiooKeHue MPSIMBIX U TNIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAy IPIMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: YTrOa MEXKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[lepnenaAuKyIsipHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEN; TeopemMa O IpsIMOM
[IEpECEUCHUS ABYX IIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MITOCKOCTH
[IpssMoyroipHBIN Napauieaenunen; Kyo;
MU3MEPEHHUs], CBOMCTBA MPSIMOYTOJIBHOIO
napajulesenuIe1a

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

71

CTepeOMCTpI/ILICCKI/Ie " NPUKIIAJHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKECHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

HOBTOpCHI/IeZ CKpPCIIUBAIOIHECCH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PaHHHUKAX

[Tapa napaynenbHBIX IIJIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE
MEXY CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUAX




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH

75

Brluncnenue paccTosHUN MEXY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

Tpé€XrpaHHslid yroi, HEpaBeHCTBA IS
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTPUH:
reoJIe3nYecKue IMHUU Ha 3emiie

KonTtponbHas padota "Yrisl u
paccrosiHus"

79

80

81

Cucremaru3aius 3HaHUH
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

83

84

[Ipamoii napauienenunes,
IPSIMOYTOJIBHBIN Mapajuiesienune, Kyo
Brinykisle MHOrorpanHuku. Teopema
Olinepa

Brimykisie MEOTOTpanHuKH. Teopema
Oiinepa. IIpaBunpHbIE N
MOJYIIPaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTtponbnas pabora "MHuororpaHHuKu"




86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [TpaBwuiio mapannenenurnena 1
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx
91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH
92 CkansipHO€E TPOU3BENCHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3anauu ¢ BEKTOpamu 1
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1
100 HtoroBast KoHTpoJIbHAs paboTa 1
101 Hrorosast kKoHTpOJbHASA paboTa 1
102 O0001IEHYE U CUCTEMATU3AIMs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcbl
IToBTOpenue Temol "KoopauHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansspHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHue Temsl "YpaBHEHHUE IPAMOI, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIvHeitHbIe HEpaBEHCTBA, TUHEMHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MpOrpaMMHUPOBAHUE
10 AHaIMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTHYECKHe METOIbI pacuéTa yria 1

MEXKAY MIIOCKOCTAMU B MHOTI'OI'paHHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxosxaenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
TUIOCKOCTH B MPABUJILHON MTUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPaHHUKOB:

18 CTaHapTHBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEHN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble TPsIMbIE U TJIOCKOCTHU:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMU
[lepnienquKynsgpHbIE TPSIMbIE U

99 IUIOCKOCTH: CTaHJApTHBIE Mapbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIpax

24

[IepnieHauKynsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHMeE: MIOMAAN
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TIoniaiel, cooopakeHus Mo 100wt

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, (OPMYJIBI IJIs
iomiaien, cooopakeHus moaoous
[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JJIs
riomiaiel, cooopakeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEHUS MOA00HS

29

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100MsI

30

KonTtponshas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31

O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napaJuieenuneaa

32

3amaun 00 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIHH yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumnena

34

[Ipukianueie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiesenuneia

35

36

O06BEM npsMOit IPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MIPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMuU/Ibl

®dopmyna 00bEMA TUPAMUIBIL.
OTtHomieHNe 00bEMOB TUPAMU]T C
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
O0IIUM YTIIOM

42

CrepeoMeTpHUEeCKHE 3a]a9H, CBSI3aHHbIC
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI

43

CrepeoMeTpUUYECKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMH TUPaAMHUIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Mpuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

46 [Tpumenenue 00bEMOB. Brruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
[unusaapudeckas TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Humuuap. [pssMoi kpyroBon HUIMHIP.
Inomaae MOBEPXHOCTH LMIIMHAPA

50 Konunyeckas TOBEpXHOCTH, 00pa3yrolue
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHune KOHYCa MIOCKOCTBIO,
napauieIbHOM TIIOCKOCTH OCHOBAHUS

50 Yceuénnslit konyc. M300paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKkue 3aauu Ha

55 JTIOKa3aTelIbCTBO U BHIYUCIICHHE,

MOCTPOCHHUEM CEUYEHUHN IMIUHIPA,
KOHYca




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHUEM CEUCHHI ITMIINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n3o6pakenue mapa

Ypasuaenue chepsl. [Lnomans chepst u
e€ yacrei

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MOCTPOCHHEM HX CEUYCHHI TNIOCKOCThIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEpOH U 1apoM,
MOCTPOCHUEM UX CEYEHUH MIOCKOCTHIO

66

[Ipukitaguble 3ana4n, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC TTOA00HS

68 Paznuunbie KOMOMHALIMY TEJT BpaIICHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena 1 MOBEPXHOCTH
BpauieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSIMOTO IUJIMH]IpA
Brruuciienue 006EMOB TEJI ¢ TOMOIIBIO

73 omnpenenénHoro uHTerpana. O0bEm
KOHYyca

74 ITnomany 60KOBOH M MOJIHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3a/1auu, CBI3aHHbIE

75 C BBIYHCIICHUEM 00BEMOB IIMIIHH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 11apa 1 MIapoOBOTO CEKTOPA.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeoMeTpUUECKIe 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUEM O6’béMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Mpuknanueie 3apa4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wionaneio ceprr. COOTHOIICHUS
MEXy TUIOIIAASIMHA TOBEPXHOCTEH H
00BbEMaMU MOAOOHBIX TeI

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHUEM O0BEMOB TET
IJI01aIeH TOBEPXHOCTEN

80

81

82

83

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHH: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanus nomoowus. [Ipsmas u
cepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
IIPUMEHEHNE BUKEHUS

85

KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 moHsTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

O6o06matomiee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomee moropenue 11 monHsTHiIl
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"O6BbeM MHOTOTpaHHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
¥ METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomany MOBEPXHOCTU U 0O BEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHI
¥ MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIMs 3HAHUM:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas koHTpoJsibHAs paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpenue, 0600IICHNE U
crucTeMaTu3aluvs 3HaHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEpEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAaYKHU U €€ pOJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUH KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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