MUWHUCTEPCTBO NPOCBEIEHUA POCCUMCKOM ®EJIEPAIIIN

I'bOY "JAT "Coaneunsbliii ropoa"

MognucaHo uMpoBo NOANNCHIO:
[kannyesa Tamapa BakyeBHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, WHH
H0N1=7710568760, OrPH=1047797019830,
STREET="B0/IbLLO/ 3NaTOYCTUHCKWNIA Nepeynok, 4.
6, cTpoeHue 1", L=r. Mocksa, C=RU,
[o} iicTBO Poccum, Cl !

Poccun
MpuunHa: A yTeepamnn aToT AOKYMEHT
[Mara: 30 Asryct 2023 r. 10:48:26

PABOYAS [IPOTPAMMA
(ID 2862761)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

it ooyyarommxcs 10 — 11 kiaccos



HOACHUTEJBHASA 3AIIMCKA

I'eomerpusi sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMs, Tak Kak oOO0ecCreurnBaeT BO3MOXHOCTb HU3YYCHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJI€HHOCTH W MPEIMETOB
ryMaHUTapHOTO IHKiIa. [IocKoNbKY Toruueckoe MelluieHne, GopMUpyeMoe pu
M3YyYEHUH  OOyYarolUMHCS  MOHATUMHBIX  OCHOB  TE€OMETpUH,  IpHU
JI0KAa3aTeJIbCTBE TEOPEM M MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIEHNH T€OMETPUUECKUX 3a]1a4, YMEHHE BBIIBUTaTh U OMPOBEPIaTh THIIOTE3bI
HEIOCPEICTBEHHO HCHOJB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Ilenp ocBoeHust mporpammbl yudeOHOro Kypca «l'eomeTpus» Ha
yriyOJI€HHOM  ypOBHE —  Ppa3BUTHE HWHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Ipyu M3YYEHUU TE€OMETPHUH, KaK COCTABJISIOLIEH MPEIMETHOM
obnactu «MatemaTtuka U HHPOPMATHKa» Yepe3 O0EClEeUeHHE BO3MOXKHOCTU
MpUOOPETEHUSI U UCIIOJIb30BaHUs 00Jiee INIyOOKHMX M€OMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUUYHBIX TE€OMETPHUH, U HEOOXOAUMBIX Jisi YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHUs,  CBA3aHHOIO C  HCIOJb30BaHUEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUHM Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacUIMpeHHEe MPEACTABICHHS O T€OMETPUM KaK YaCTH MHPOBOM KYyJIbTYpbl
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BXHEHUIIMX MAaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMHUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYKAIOIIEro MHUpa, 3HAHWE MOHSATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMeTpHH;

(opMHpOBaHWE  yYMEHUS  BIIAJeTh  OCHOBHBIMM  MOHATHSIMH O
MIPOCTPAHCTBEHHBIX (PUTYypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dopMyn U yMEHHUE MX NPUMEHSATh, YMEHUS JOKA3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJapTHBIE CIOCOOBI pEIIeHUS 3a/1aY;

(opMHpOBaHME YMEHHUS pACIO3HABaTh Ha 4YEPTEeXKaX, MOJEIIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHPOBATh
r€OMETPUUYECKHUE MOJCIIH;

dbopmHpoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHUOMAaTHUYECKOTO
NOCTPOEHUSI MaTEeMaTHYECKUX Teopuil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

dbopMHpOBaHKE YMEHHS BJIAJIETh METOIaMH JOKA3aTEeNbCTB U aJITOPUTMOB
pelIeHus, yMEHUsI UX MPUMEHSATb, IPOBOJAUTH JOKA3aTeNIbHbIE PACCYKICHUS B
XOJIe PEIICHHS CTEePEOMETPUUECKUX 3aJady M 3aJa4 C M[PAKTHUYECKUM
comepxkaHueM,  GOpMHpPOBAHHME  MPEACTABICHUS O  HEOOXOJUMOCTH
JI0KA3aTeJIbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POJU
AKCMOMATHKH B MIPOBEJICHUU JEAYKTUBHBIX PACCYXKIACHUU;

pa3BUTHE W COBEPIICHCTBOBAHME MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOyyJarommxcs, MO3HAaBaTEIbHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUH, KPUTUUYHOCTH MBILUICHUS, HHTEpeca K U3yYEHUIO
r€OMETPUU;

dbopmupoBaHue (GyHKIHOHATBHOM IPaMOTHOCTH, peJieBaHTHOM
r€OMETPUU: YMEHHMsI Paclo3HaBaTh NPOSBICHUS T'€OMETPUUYECKUX MOHSATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pPEAbHBIX XU3HEHHBIX CUTyallUsIX U TPH
U3YYEHUH JpYyruX Y4eOHbIX MPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH W



3aKOHOMEpPHOCTEH, MOJEIMPOBAaHUS pEANIbHBIX CHTyalUud, HWCCIEAOBAHUS
MTOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEPKATEIbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus»
B 10-11 xnaccax sasmsrorcs: «lIpsimMple W IIIOCKOCTH B IIPOCTPAHCTBEY,
«Mmuororpannukun», «Tema BpameHus», «BeKToppl M  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «J{BIXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MNOHITUSIMIY, PEJICBAHTHBIMU T'€OMETPUH Ha YIITyOJIEHHOM ypOBHE OOydYeHHUs B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a QopMHpOBaHUE JOTHYECKHUX YMEHUU paclpenessieTcss He TOJbKO II0
COJep)KaTeNbHBIM JIMHUAM, HO W 10 roxam oOydenus. ConepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM Ppe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MPOrpaMMbl, paclpelieNiEHHbIM MO0 rojaM O0y4YeHHs,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIINAIBHBIM BOIIpOCcaM OOydarouIuecs: o0paiaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHW30BaTh OBJAJCHHE TEOMETPUYECKUMHU TIOHATUSAMU U
HaBBIKAMM TOCJIEIOBATEIBHO M IOCTYNATEIbHO, C COOJIIOICHHEM MPHUHIIMIA
MIPEEMCTBEHHOCTH, & HOBbIE 3HAHUSA BKIOYaTh B OONIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOyYarOIIMXCs, pacliupsis U yriyosnss ee,
00pa3ysl IPOYHbIE MHOKECTBEHHbIE CBA3H.

Ilepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHuranuu  oOydeHUs, IOCTPOCHUS
MHJIUBUyAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEeUUTh YIiayOJEéHHOE
M3y4YEHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaAIOIIUXCA K IMPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHKHU C
y4€ToM BbIOOpa Oyaymieit npodeccuu, odecrneynBasi TPEEMCTBEHHOCTh MEXKTY
001muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJN€HHOM YpPOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 qaca (3 yaca B HEJZIEIIIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble M CKpeluBarommecs npsmele. [Ipu3Hakm cKpemmBarommxcs
npsMbIX. llapamienbHOCTP MNpPAMBIX M INIOCKOCTEW B NPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAJUICIBHOCTH TPEX IMPSAMBIX,
[ApAJUIEIIBHOCTh NPAMOM M IUIOCKOCTH. [lapamenpHOe M LEHTpAIBHOE
MIPOEKTUPOBaHKE, N300pakeHne ¢Guryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxenue (uryp B mapajuieIbHOW MPOEKIHMH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[lapa/lenpHOCTH  INIOCKOCTEH:  MAapaUICNIbBHBIE  IUIOCKOCTH,  CBOMCTBA
napajieldbHbIX IUIOCKOCTe. [lpocrelime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETPaj’Ap, NapaJJICIICINIIE, TIOCTPOCHUE CCUCHUM.

[leprieHIMKYISAPHOCTH TPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBIE
B IPOCTPAHCTBE, NPSAMBIC NApajuIeIIbHbIE U NEPIEHAUKYISAPHBIE K IIIOCKOCTH,
MIPU3HAK NEPHNEHAUKYISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
IIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[lepieHAMKyNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOM JO IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXKIY NMPSIMOMN U INIOCKOCTBIO, IBYTPAHHBIN
YIOJI, JIMHEMHBIA YroJ JBYIPaHHOTO yrija. TpEéXrpaHHbII M MHOTOIPAHHBIE
yribl. CBOMCTBA IUIOCKMX YIJIOB MHOTOTPAHHOTO yria. CBOMCTBA IUIOCKUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXIPAHHOIO yIJa.

MHOrorpaHHuKHU

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOTrorpanHuka. [Ipusma: n-yronsHas
npu3Ma, MpsMas U HaKJIOHHAs NpHU3Mbl, OOKOBash W MOJHAs TMOBEPXHOCTb
npu3Msbl. [lapamnenenunen, npAMOYroJbHbBIN MTapaJlICICIUIE] U €0 CBOMCTBA.
Kparuaiiiune myTd Ha MOBEPXHOCTM MHOTOrpaHHUKA. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. IMupamuaa: n-yronpHas nupamuna,
npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX IpaHEl
paBWIbHOW NMUpaMuabl. [IpaBUiIbHBIE MHOTOIPAHHUKH: NIPaBUJIbHAS MPU3MA U
NpaBUJIbHAS NUPaMUIa, NPaBUJIbHAS TPEYroJibHas NMUPAMHUIA U MPABUIbHBIN
TeTpadsip, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHMKAX: OKTajJp,
TOJEKadIp U UKOCAdIIp.

Bbluucienue 5»71€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHaIM, VYTJIbI.
[Tnomans GOKOBOIM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON TPHU3MBI,
IUIOIIAlb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSMON NPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsl B INPAaBUIBHOM MHOIOIPAHHUKE: CHUMMETPHS



napajuiejenuneaa, CAMMETPUSl MPAaBWIBHBIX MPU3M, CUMMETpPHS MPAaBUIBHON
MApaMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbI. PaBeHCTBO BEKTOPOB. JIEMCTBUS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha uyucio. CBoHcTBa CIIOKEHHS BEKTOPOB. CBONCTBA YMHOXKEHHS
BekTopa Ha uwucio. [lomatue  kommuianapHele  BeKTOpbl.  [Ipu3Hax
KOMIUTAHAPHOCTU TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpA MO TPEM HEKOMIUIAHAPHBIM BeKTopaM. IIpsmoyrosbHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumnaTel BekTopa. CBsA3bp MEXAY
KOOpDAMHATAMH BEKTOpPAa M KOOPAWHATAMH TOYEK. YTOJI MEXAY BEKTOPAMHU.
CkansipHO€e IpOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenus

[TonsaTusi: UMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKasi IMOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, OOpa3yroume moBepxHOCcTe. Tena BpallleHHS:
HUJIUHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. B3zauMHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHUs Ha MI0ockocTH. Pa3BépTka muumnHapa u konyca. CuMMmeTpus cepbl u
miapa.

O6bEéMm. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajiieyienumnena u ciaeactsus u3 He€. OO0bEM mpsiMol u
HAaKJIOHHOW TMpU3MBblL, UWIMHApPA, OUpaMuabl U KoHyca. OOBEM 1mapa u
IapOBOI'O CETMEHTA.

KomOunanuu ten BpalieHusi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
UMJIMHAP, ONUCaHHAas OKojo wwiuHapa. llepeceuenune cdepsl M mapa c
mockocThlo. Kacanue mapa u cepol mockocteto. [loHaTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, chepbl, BIMCAHHOW B MHOTOTPAHHHMK WJIM TEJO
BpAallCHMUS.

[Tnomaas MOBEPXHOCTH IUIMHApPA, KOHYCA, TUIOMAAb chephl U €€ YacTei.
[Tonobue B mpoctpancTtBe. OTHOlLIEHHE OOBEMOB, TUIOMIAJEH MOBEPXHOCTEH
nonooHsix guryp. IIpeoOpazoBanue momobusi, romoretus. Pemenue 3aga4 Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceueHUid MHOTOTPAHHUKOB M TeJl BPAILIEHHUA: CEUYCHMS
muInHApa (MapauiebHO W MEpPHEeHIUKYJISIPHO OCH), CEYEHHsS KOHyca
(mapanienbHblEe OCHOBAHUIO M MPOXOJAIIME Yepe3 BEpIIMHY), CEUCHHMs Iapa,
METOJbl TMOCTPOEHUSI CEUEHUH: METOJ CJEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOKE€HHE BEKTOpOB. CBONCTBa BEKTOPHOTO yMHOxkeHUs. [IpsmoyronbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopaumHaTel BekTopa. PasnokeHue
BekTOpa 10 0Oasucy. KoopauHaTHO-BEKTOpHBIMH METOA MpU  pEUICHUHU
r€OMETPUYECKHX 3a/1a4.

JABUKEeHMS B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OTobpaxkeHus. JIBH>KeHUs] U paBEHCTBO QUTYP.
OO6mue cBoiicTBa JABWIKEHMM. Buabl IBWXKEHUN: TapauieNbHBIA TEpPEeHoC,



IIEHTPaJIbHASI CUMMETPHS, 3€pKajbHAs CUMMETPHS, MTOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanms o100usl. [Ipsmas u cdepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJEHHBIMX YPOBEHb) HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh  TPAKIAHCKONW  TO3WIUMA  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO UJI€HA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTE€MaTUYECKNX OCHOBAaX (DYHKIIMOHHPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM HHCTUTYTAMU B COOTBETCTBHHM C UX
(GYyHKUMSAMU U Ha3HAUCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSILIEMY POCCUHUCKON MAaT€MAaTHUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JIOCTMXKEHUI B JIPYTMX HayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKHY;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO IOBEACHMS,
CBA3AHHOTO C TPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHHH HAyKu W
NEeSATENbHOCThIO YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIaJa B TOCTPOEHUE
YCTOWYUBOTO OyAYIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHYECKMUM aCIIEKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHSITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 3[0pOBOro M 0Oe3omacHoro oOpa3a JKHU3HU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIIbIXA, PEryJsipHas (pu3HuecKas akTUBHOCTD), (PU3HUECKOE
COBEPILIEHCTBOBAHME npu 3AHATHUSX CIIOPTUBHO-03JJ0POBUTEIHHOM
NS TEIbHOCTbIO;

6) TpyaoBoe BocniuTaHue:

TFOTOBHOCTh K TpYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, MHTEpPEC K
paznuuyHbiM  cdepam  Tpo(PecCHOHATBbHON  AESTENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun W peaau3oBbBIBaTh COOCTBEHHBIE >KU3HCHHBIC IJIaHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHUIO HAa TMPOTSHKEHUU BCEU >KM3HU, FOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1ad MaTeMaTH4YEeCKON HapaBJIEHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIbTYpbl, NOHMMaHHE BIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHON H
COLIMAIIBHOM Cpelibl, OCO3HAHME TIJ00ATBHOTO XapakTepa HKOJIOTHYECKUX
npo0OsieM, OpUEeHTALMs Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUN JJIS PEIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH cpesibl, JIAHUPOBAHUE MOCTYNKOB U OLIEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOILLIEH CPEeJIbl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM ©  OOIIECTBEHHOM TMPAaKTUKH, [MOHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elIOBEUECKOW NESITeIbHOCTH, ATAloB €€
Pa3BUTUSL ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEMaTHUYECKON KYyJIbTYpOH Kak CPEeJCTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJIAATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUUECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATUAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJIacCU(PUKAalMK, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U  NIPeoOpa3oBbIBATh  CYXKJICHHUS:
YTBEPAMUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBUSIBJIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTUBOPEYMS B (paKTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUAX, IPEeAIaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieNaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUM (MpsAMbIE U OT MPOTUBHOIO), BBICTPAUBATH APTyMEHTALMIO,
NPUBOAUTH TPUMEPBl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpaATh CMOCO0 pelieHuss y4eOHOMl 3amaud (CpaBHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHUs, BBIOUpAaTh HauboJee TNOAXOIAUMA ¢  y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUN MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME MPOTHUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa,
SABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
OPOBENEHHOTO HAOJIOJEHUS, HWCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE MpOIECCa, a TAKKE BBIIIBUTaTh
IPENOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmaumeii:

BBISIBIISATE JIeUIIMTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOMNPOC U JJIs PELICHUS 33]1auH;



BbIOMpaTh  MHGOpPMAIUMIO U3  HCTOYHHKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, IPEJCTABIATH €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpapUUECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCHPUHUMATh U  (OPMYJIHUPOBATh CYXXICHUS B COOTBETCTBHH C
YCIIOBHSIMU U LEISMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0J1€ 00CYKI€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npoOJeMBbl, pelaeMol 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHUS C CYXACHUSAMU APYIHMX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  pPE3yJbTaThl  PEIICHHUs  3aJadyd,  SKCIEPUMEHTA,
MCCJIEIOBAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
Y4€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3aJ]a4H, BEHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBATh W KOPPEKTUPOBATH BAPHAHTHI PEHICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMHM  [O3HABATEIBHOM peduiekcuM KakK OCO3HaHUs
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIbHBIX TPOILIECCOB, HMX PpE3yJbTATOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpoIlecca W pe3yibTaTa
pelieHust MaTeMaTUIeCKOM 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PCIICHHH
3a/1auyd, BHOCUTh KOPPEKTHUBBI B  JIEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBSCHSITH
NPUYUHBI  JTOCTH)KCHHUS WM HEJOCTHIKCHHUS PE3yJbTaTOB JIEITCIBHOCTH,
HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W HUCIOJB30BaTh  INPEUMYIIECTBA  KOMAaHJAHOW U
WHIUBUIYaJIbHONH pabOTHl MPH pENICHUH YYeOHBIX 3a/ad, NMPUHUMATh IICIb
COBMECTHOM JI€SITEILHOCTH, TUIAHUPOBATh OPTraHU3allUI0 COBMECTHOUM paloThI,
pacrpenensiTh BUAbl padoT, T0roBapuBaThCs, 0OCYX ATk MPOIIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHU,
«MO3TOBbIE HITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JAPYTMMH YJI€HAMH KOMAaHJbI, OLEHHUBAThH
KauyecTBO  CBOEr0  BKJIaJa B  OOWMHA  TOPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca o0yyaromuicss HAyqYuTCs:

CBOOOJHO OMEpUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPHUH TIpHU
pELIeHUH 337a4 U TPOBEACHUHN MAaTEMaTHUYECKUX PACCYKICHUN;
MIPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX NIPU PELICHUN
r€OMETPUYECKUX 3a/1aY;

KJIaCCU(UITUPOBATH B3aUMHOE PACIONIOKEHUE MPSAMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX H IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OMEpUpOBaTh MOHITHSIMH, CBS3aHHBIMH C YIJIaMH B
MIPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMOM U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOJHO pacno3HaBaThb OCHOBHBIE BHbl MHOTOTPAHHHUKOB (IpU3Ma,
nvpamuia, NpsMOYyroJIbHBINA Napaienaenunes, Kyo0);
KJIACCU(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA IS
KJIacCU(PUKALNU;

CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C CEYEHUEM
MHOT'OTPAHHUKOB TJIOCKOCTBIO;

BBIIIOJIHATh ~ MapajyieIbHOE,  LEHTPAJIBHOE UM OPTOrOHAJIBHOE
MIPOEKTUPOBAHHE (UTyp HA IUIOCKOCTh, BBIMOJHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  PAa3JIMYHBIMU  METOJIAMH,
BBINIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh IUIOMIAJIM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma,
MUpaMKJIa), TEOMETPUUYECKUX TEJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OMNEpUpPOBATh MOHATUAMH: CUMMETPUS B IPOCTPAHCTBE,
LIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU, LEHTP, OCb U IUIOCKOCTh
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOUIMMHU BEKTOpPaM U
KOOpPJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHUU U
HAXOXKJIECHUE F€OMETPUUYECKUX BEIMYMH, MPUMEHSSI U3BECTHBIE METObI
Opy pElIeHHMH MaTEeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO U BBICOKOIO
YPOBHSI CII0)KHOCTH;

OPUMEHATh MPOCTEUINE MPOrpaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

U3BJIEKaTh, MPeoOpa30OBbIBATH U HMHTEPIPETUPOBATH HH(MOPMAIUIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

OPUMEHSTh TMOJYYEHHBbIE 3HAaHWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAJIbHBIE CUTYal[Ud, IPUMEHATh U3yUYEHHbIEC IMOHATHUS
B IIpollecCE IOMCKA PEIICHUsS MaTeMaTU4ecKu Cc(OpMYJINPOBAaHHON
Ipo0JIeMbl, MOJEIUPOBATh PeajbHbIE CUTyallUM Ha fA3bIKE F€OMETPHH,
UCCIIEZI0BATh HOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUM M TEOpeM, ammapara aiareopbl, pemarb



MPAKTAYECKUE 3a/1a4M, CBSI3AHHBIC C HAXO0XJICHUEM T'€OMETPUYECKHUX
BEJIMYMH;

MMETh MPEJCTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTUSA T'€OMETPUM KaK
COCTaBHOW YacTu (hyHIaAMEHTA Pa3BUTHS TEXHOJOTHH.

K xonny 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOHO OTEpPUPOBATH MOHATHIMH, CBI3aHHBIMH C IMJIUHAPUIECKOM,
KOHUYECKOW M CPEepUyecKOl MOBEPXHOCTSIMHU, OOBSACHATH CIIOCOOBI
MOJTYYCHHUS;

ONEepUpOBaTh MOHATUSMHU, CBA3AHHBIMM C TeJlAMH  BpPAILCHHUS:
HUJIMHAPOM, KOHYCOM, C(hepoil U mapoM;

pacrmo3HaBaTh Tela BpalleHus (LMWIMHAp, KOHYC, chepa u map) u
OOBACHATH CIIOCOOBI OJIYYEHUSI TEJl BPALLICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHNE C(HEPhI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpalllCHHS,
00BEMBI U TUIOLIAJN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALLCHUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO ONEPHUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOMHAUUSMU
TEJI BpAILIEHUS W MHOTOIPAHHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIA B
cdepy U ONMCaHHBIN OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPaHHUK
WJIM TEJIO BpAlllCHHUS;

BBIYMCIIATh COOTHOUIEHUS MEXAY IUIONAJsIMU TMOBEPXHOCTEH U
00BEMaMH TTOJTOOHBIX TEI;

n3o00paxkatb HU3ydaemble (UTYpHI, BBIOJHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpALICHUS;

M3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpa3OBbIBATH MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
pemiaTh TEOMETPUYECKHE 3aJlayd Ha BBIYHMCICHHUE YIJIOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYMCIIEHUE PACCTOSHUM OT TOYKH 0
IJIOCKOCTH, B I€JIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO0/1a MPU PEIICHUU;

CBOOOJHO OMNEpUpPOBATh TMOHATUSAMH, CBS3aHHBIMH C JBHXKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M TeNl BpallleHHs Mpu
MMAPALIETBHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPHUHU, 3E€pPKaJIbHOU
CUMMETpPHH, MPU MTOBOPOTE BOKPYT MPSIMOiL, MpeoOpa3oBaHus O100US;
CTPOUTh CEYEHHMS] MHOTOIPAHHMKOB M TeJl BpallCHHs: CEYEHUs
IMHApa (mapajyielbHO M TEPIEeHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapaniesnbHbIE OCHOBAHUIO U MPOXOMASIIME Yepe3 BEPIINHY), CEUCHUs
mapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHUS CEUYECHM: METOH CIIEJOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO NIEPEHOCA CEKYILEN TIIOCKOCTH;
J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMS,;

OPUMEHATh T€OMETPUUECKUE (DAKTHI JIJISl PEILIEHUSI CTEPEOMETPUUECKUX
3aJa4, MPEANOoaramluxX HECKOJbKO IIaroB PELIEHUs, €CIHU YCIOBUS
NPUMEHEHUs 33aJ]aHbl B IBHOM U HEABHOHU (hopMeE;



pelars 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEeMAaTHYECKHMX OTHOUIECHHN H
HAXOXJICHUE TEOMETPUUECKUX BEJINYNH,;

MIPUMEHATh IPOTPAMMHBIE cpeacrTna 151 AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH PEUICHUU CTEPEOMETPUYECKHUX
3a1ad4;

NPUMEHATh TOJIyYCHHBIE 3HAaHMSI HAa MPAKTHKE: CpPAaBHUBATH,
AHAIM3UPOBaTh W OLECHUBATH PEAJbHbIC CUTyaldH, TPUMEHSIThH
W3yYECHHBIC TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKn  CHOPMYIHPOBAHHONW  MPOOJIEMBI, MOJEIUPOBATH
pEAIbHBIE CUTYAIIMU HA SI3bIKE T€OMETPUU, UCCIEA0BATH MTOCTPOCHHBIE
MOJIEJIM C MCIIOJb30BAHUEM TE€OMETPUYECKUX IOHATUH WU TEOPEM,
amnmapara anreOpbl, pelaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEJINYHH;

MMETh TMPECTaBICHNUS] 00 OCHOBHBIX 3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTAaBHOU 4acTH dbyHIaMeHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumenoBanue pasaesioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/| ¥ TeM NpPporpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI
1 BBenenue B crepeoMeTpuro 23 1
5 B3anMHoOe pacnonoxeHnue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapamienbHOCTH TPSAMBIX
3 U TUIOCKOCTEH B 8
IIPOCTPAHCTBE
[lepneHUKyYISPHOCTD
4 MPSAIMBIX U INIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BekxTops!l B IpocTpaHCcTBE 12
3 [ToBTOpEeHuEe, 06001IeHNE 1 5 5
CHUCTEMAaTH3al¥sl 3HaHUU
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME




11 KIIACC

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

AHanuTnueckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOIr'OrpaHHuKa

17

4 Tena BpameHus

24

IImomann
MIOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Teln

6 JIBYOKeHUS

[ToBTOpEHME,
00o61IeHne 1
CUCTEeMaTH3aIus
3HAHUU

17

OBIIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

102







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTHA cTEpeoMeTpUn:
TOUKa, MpsiMasi, MII0CKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITonsTus:
IepeCeKaroIINeCs
IJIOCKOCTH,
MEPECEKAIOIIMNECS ITpsAMast
7 TNIOCKOCTB;
MOJTYTPOCTPAHCTBO

Ilousrns:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas
U TUIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
M300pakKeHHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

MHoTrOorpaHHuKH,
M300paxKeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIINX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTEMN




10

N3o0paxkenue ceueHuit
nUpamMuIbl, KyOa u
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepe3 ux péopa.
N3o0pakeHue
NIEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HbIMH 1IBETAMU

12

H3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa 1
MPHU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
MIepPEeCEeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

13

N3o0pakenue ceueHuit
nUpamMuIbl, Kyba u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MEPECEUCHUS TOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Meron cnenoB nus
MOCTPOECHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSMBIX U IIJIOCKOCTEMN

16

Meron cnenos nis
MIOCTPOEHUSI CEUCHUM.
CBolicTBa nepeceyeHmi
MPSIMBIX U IIJIOCKOCTEMN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznianue BRIHOCHBIX




4epTeKer U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BRIHOCHBIX
YepTeKeil U 3aluCh 1IaroB
MOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
TOYKaM Ha p&opax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
MOCTPOCHHUS

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3ztanue BEIHOCHBIX
YEpTEXKEN U 3aIUCH 11aroB
MOCTPOCHUS

21

IToBTOpEeHnE
wianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
miaHuMerpun: Teopema




Menenas. Pacuersl B
CEUYECHMSIX Ha BRIHOCHBIX
yeptexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTEpeoOMETpUHr

23

Konrponbnas padora
" AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE.
CkpemumBaronuecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsimbix. [lapaniensHeie
MpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBaHUHI
Y €JUHCTBEHHOCTH IIPSIMOMU
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY IPOCTPAaHCTBA
U He JIeKaIlley Ha JaHHOU
npsMoi. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapaytenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx




napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apauIeILHOrO
IPOCKTUPOBAHHMS.
H300paxkeHre pa3HbIX
buryp B mapayuieabHON
MIPOSKIINN

28

LlenTpanpHas NPOEKIKS.
VYroi ¢ coHanpaBiIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMHU

29

3anauu Ha JOKa3aTeIbCTBO
U MCCIIeJIOBAHUE,
CBSI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
POCTPAHCTBE

30

ITonsATHA: MapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH NPSAMOU U
mockocTH. CBOMCTBA
MapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuueckue 3aauu
Ha BEIYUCIICHUC U
JI0KAa3aTeJIbCTBO,
CBsI3aHHBIE C
MapauIeIbHOCTHIO MIPSMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes3
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapajuIeIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapannensHas npoekuus,
pUMEHEHHUE I
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napaJuleJenunena u
IIPU3MBI

34

[TapannenbHbIE IIOCKOCTH.
IIpu3Haky napajienbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
HapajelbHOCTH U
C€IUHCTBECHHOCTHU
IUIOCKOCTH, MTPOXOALIEH




4yepes3 TOUKY, He
MIPUHAJICHKALLYIO TAHHON
IIJIOCKOCTH U CIIECTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapAJUIEIbHOCTH IIPSIMBIX
IIEpeCceYECHUs IpU
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBoiicTBa napayyieIbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXIY
napaJuieIbHbBIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU C
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha mI0CKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1




IPSIMOYTOJIBHOT'O
napaJuesenunena

41

Breraucnenue aiuvH
OTPE3KOB B KyOe u
PSIMOYTOJIBHOM

napajuiejenumnese

42

IlepneHquKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH.
IIpu3nax
NEPIEHAUKYIIAPHOCTH
IPSIMOM U TNIOCKOCTH

43

IlepneHquKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH.
IIpu3nax
NEPIEHANKYJIAPHOCTH
IPSAIMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psAMOM, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEPHEHANKYIAPHOHN K
MJIOCKOCTH

45

[Inockoctu n
NEePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Inockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApA U3 TOUKU

Ha IIPSIMYIO

48

Ilepnenaukyisp u
HakJIoHHas1. [TocTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
U oOpaTHas)

50

Teopema o Tpéx
NepreHuKysapax (mpsmast
u oOpartHas)

51

Yron mexny
CKPEITUBAOIINMUCS
PSIMBIMHU

52

ITonck neprneHaIuKyIsSIpHbIX
MPSMBIX C IIOMOLIBIO
HMEPIEHANKYIISIPHBIX
IIOCKOCTEHN

53

OproronanbHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IIPABUIIBHOU
MIAPaMUJBI C TIOMOILBIO
OpPTOTOHAJILHOU MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IUPAMUJIBI C TOMOULIBIO
OPTOTrOHAJILHOU MPOEKIINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpu3nax
NEPIEHAUKYIIAPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10O
IIJIOCKOCTH

59

IIpaBunpHbBIE
MHOTOrpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CrniocoObl ONyCTUTh
HepHeHUKYISAPhI:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMON

61

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHUE
paccTosAHu

62

KonrtponbHas pabora
"B3aumHOe pacmnosioxxeHue
IIPSIMBIX U IIJIOCKOCTEN B
npocTtpascTae”

63

[ToBTOpEHMeE: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEyroJibHUKE, TEOpeEMa
KOCHHYCOB

64

IToBTOpEHME: YroiI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBIi yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPAHHOI'O yria

67

[lepnenaukynspHbie




miockoctr. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHAUKYJIIPHOCTH
IUIOCKOCTEM; TEeOpeMa o
IIPSIMOM NIEPECEYECHHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
WU3MEpEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

70

Teopema o0 nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEE

71

Crepeomerpuueckue u
NPUKJIAIHBIE 3a1a4H,
CBs3aHHBIC CO B3aUMHBIM
PacCIoJIOKECHHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHMUE:
CKPEIIHBAIOIINECS




MpAMbIC, TaPAJIJICIIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPELIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUAX

74

PaccrosiHue oT TOUKH J0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

75

Brlunciienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILIBIO
NEPIEHANKYIJIIPHON
IUIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria




7

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

Konrtponbnas padora
"Vrubl u paccrosiHus"

79

CucreMarusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupamMuaa

81

[Tpusma. IIpsimast u
HAaKJIOHHAs [IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapasnenenumnen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOIOIpaHHHMKHU. TeopeMa
Olinepa

84

Brimykiisie
MHOIOIpaHHUKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKH

85

KonrponsHas pabora




"MHororpanHukm"

ITousTue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 IIpaBuio
napajuiesaenumnena

90 YMHOKEHHE BEKTOpa Ha
YHUCIIO0
Pa3noxeHne BexkTopa 1o

o1 6a3ucy Tpéx BEKTOPOB, HE
JIeXKaIuX B OQHOH
IIJIOCKOCTH

92 CkansspHO€E TPOU3BENCHUE

93 Brruucnenue yrina mexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

95 IIpocreiimue 3anauu ¢
BEKTOpPaMHU

9% IIpocreiimue 3anauu ¢
BEKTOPAMHU

97 IIpocreiimue 3anauu ¢

BCKTOpaMu




98 O060061EeHNE U L
cucTeMaTu3alus 3HaHui

99 O060061IEHNE U ) 1
CUCTEMATH3ALMs 3HAHUN

100 HToroBasi KOHTPOJIbHAS 1
pabora

101 HToroBasi KOHTPOJIbHAS 1
pabora

102 O06o0061IEHNE U ) L
CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHUE TEMBI
"KoopauHaTel BEeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

IToBTOpeHue TemMbl
"CkanspHoe
IIPOU3BEICHNE BEKTOPOB"

IToBTOpEeHue TemMbl
"Beruncnenue yria
MEX]y BEKTOpaMH B
npocrpaHcree”

IToBTOpEHUE TEMBI
"YpaBHEeHHE MIPSIMOH,
MPOXOISIIEH Yepes3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

VYpaBHEHHE MIIIOCKOCTH,
HOpMallb, ypaBHEHHE




IIJIOCKOCTH B OTPEC3Kax

BekropHoe
MIPOU3BEJICHUE

JIuHeiiHbIe HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMUPOBAHHE

JInHeliHbIe HEPABEHCTRA,
JINHENHOE
MIpOrpaMMHUpPOBaHUE

10

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IPSIMBIMU B
MHOT'OI'paHHHMKaxX

11

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexny
TUIOCKOCTSIMU B
MHOT'OI'paHHHMKaxX

12

dopmyna pacCTOSHUS OT
TOYKH J10 TUIOCKOCTH B
KOOpAMHATax

13

Haxoxnenne paccrossHuit
OT TOYKH JI0 MJIOCKOCTH B
KyOe

14

Haxoxnenne paccrossHuit
OT TOYKH JI0 MJIOCKOCTH B
IIpaBWJIbHON NUpPaMUJIE




15

KonrponsHas pabora
"AHaUTHYECKAs
reomerpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIaPTHHIE
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPAaHHUKOB: METO]]
CIIEIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
TepecevyeHus MPsIMbIX U
MJIOCKOCTEH

19

[TapamiensHble IpsIMBIE U
IUIOCKOCTH:
napajuIesIbHbIE CEUSHMUS

20

[TapamiensHble IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIEHUI

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIMBAOIIUMHUCA
MMpsAMBIMHA

22

[lepnenukynsapHsie




MPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Tapbl
MePIEeHIUKYIISPHBIX
IJIOCKOCTEH U MPSMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

[lepnieniukynsipHbIe
MpsIMbIE U TNIOCKOCTHU:
TeopeMa O Tpex
MIePIeHIUKYIIApaxX

24

[lepnieniuKymnsipHbIe
MpsIMbIE U TNIOCKOCTHU:
BBIUHCIICHHUS JITUH B
MHOTOTpaHHUKAX

25

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIOIACH,
CO00pakeHUsI MOA00HS

26

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB,
(bopMyITBI TS TIJIOIACH,
co00pakeHUsI MOA00HS

27

[ToBTOpeHue: oA N
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIACH,
COO0OpakeHHsI MOA00HS




28

IImomanm ceueHuit
MHOTOTPaHHUKOB:
IIJIOIIAI TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

29

IImomanm ceueHuit
MHOT'OTPaHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

0O0BéM Terra. O0beEM
MPSIMOYTOJIBHOTO
napauiesienuimne1a

32

3amgaun 00 yABOCHUHU
KyOa, 0 KBagpaType Kyoa;
O TPUCEKIUH yTJIa

33

CrepeomeTrpuueckue
3aJjauu, CBSI3aHHbIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJuiesnenuresa

34

[Ipuknanueie 3ana4m,




CBSI3aHHBIE C
BBIUHMCIECHHEM 00BEMA
PSIMOYTOJIBHOTO
napauie/ieuIe a

35

O0BEM npsAMOit TPU3MBI

36

CrepeoMeTpHUCCKHE
3a/1a4M, CBA3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
IPSIMOM TIPU3MBI

37

IIpuknansele 3anaum,
CBsI3aHHBIE C 00BEMOM
IPSIMOM TIPU3MBI

38

Brruucnenue 00bEMOB
TEeJI ¢ TOMOUIBIO
OITPENIEIIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOM IPU3MBbI

39

Brruucnenne 005EMoB
TEJ C TTOMOIIIBIO
OITPENIEIIEHHOTO
uHTerpana. O6bém
TTUPAMHU/TBI

40

dopmyna 00bEMa
nupamMuel. OTHONIEHUE
00BEMOB NMUpaMUJ ¢
O0IIKM YTIIOM




41

®dopmynna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUpaMUJ ¢
00IIUM yTIIOM

42

CrepeomMeTrpuueckue
3aj1a4y, CBSI3aHHBIE C
00bEMaMu HaKJIOHHOM
PU3MBI

43

CrepeomeTrpuueckue
3a7a4M, CBSI3aHHBIE C
00bEMaMU TUPaMUIBI

44

[IpukitagHele 3ana4m 1o
teme "OOBEMEI TEIT",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH MPU3MBI

45

[IpukitagHelie 3aga4m no
Teme "OOBEMEI Tel",
CBSI3aHHBIC C 00BEMOM
TTUPAMHU/TBI

46

[Ipumenenne oOBEMOB.
Beruucnenue paccrosiHus
110 IIOCKOCTHU

47

KonTponbnas padbota

n

"O6bEM MHOTOTpaHHUKA

48

[unueapuyeckas
ITOBEPXHOCTb,




oOpa3yromue
LAJIMHIPUYECKOU
IIOBEPXHOCTU

49

Munmuuap. [pamon
KPYTrOBOW LIAJIMHID.
[Inomane moBepxHOCTH
LUIMHIpA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHHUYECKOH
noBepxHoctu. Konyc

51

Ceuenue koHyca
TUIOCKOCTBIO,
napajyienbHOM MI0CKOCTH
OCHOBaHUs

52

VY ceu€HHBI KOHYC.
N300paxeHne KOHYCOB U
yCEeYEHHBIX KOHYCOB

53

IImomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

ITomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue




3aJa4u4 Ha
J0Ka3aTcJIbCTBO U
BBIYMCIICHUC,
IIOCTPOCHUEM CeueHHI
OUJIMHApPA, KOHYCa

56

CrepeoMeTrpuueckue
3a7a4M Ha
J0Ka3aTeIbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEYCHUI
LIUJIMHAPA, KOHyCca

57

[Ipuknannelie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

58

[IpukitagHele 3anauu,
CBA3aHHBIC C LIMJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl 1
I1apa ¢ MIOCKOCTHIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. Bun n
n300paxkeHue mapa

61

[lepeceuenue chepol u
11apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
MIOCKOCTRIO. Bum n
n300pakeHue mapa




62

VYpaBueHue cepsl.
[Tnomane chepst u eé
yacTei

63

Cummerpus chepsl u
mapa

64

CrepeomeTpHuecKue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUC, CBA3aHHBIC
co cepoit u mapowm,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

65

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTebCTBO U
BBIUUCIICHUE, CBA3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHIM
TUIOCKOCTBIO

66

[Tpuknaansle 3a1a4n,
CBsI3aHHBIE cO chepoit 1
1apoM

67

IToBTOpEHME:
OKpPY>KHOCTb Ha
IIJIOCKOCTH, BBIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIE TTOT00US




68

Pasznnunbie koMOMHAIIMH
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena u MOBEPXHOCTH
BpaieHus"

72

O0BEM HuIMHIpA.
Teopema 00 00bEME
NPSIMOTO LIWJIMHIPA

73

Brruucnenue 00bEMOB
TeJI ¢ IOMOLIBIO
ONPEACIEHHOTO
uHTerpaia. Oosém
KOHYCa

74

[Tmomaau OOKOBOH U
MIOJIHOM MOBEPXHOCTH
KOHYca

75

CrepeomeTrpuueckue
3aJ1auu, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
WIMHAPA, KOHYyCa

76

HpI/IKHaﬂHBIC 3aga4u 110




teme "OO0bEMBI U
IIJIOIIAU ITOBEPXHOCTEN

n

TCI

77

O06BEM mapa u I1apoBOro
cekropa. Teopema 06
o0Béme mapa. [Tnomans
cdepsl.
CrepeoMeTpHyeCcKHe
3aJ1auu, CBSI3aHHBIC C
BBIUUCIICHHEM 00BhEMOB
1Iapa, mapoBoro
CErMEHTa U IIapOBOTO
CEeKTOpa

78

[IpuknanHeie 3a1a4u M0
Teme "OOBEMEI TEl",
CBSI3aHHBIE C 00BEMOM
1apa ¥ Imiomajabko
chepnl. COOTHOIICHUS
MEXY IIOIAIIMH
IIOBEPXHOCTEH U
00BEMaMH MOJOOHBIX Tel

79

[Tono6Hble Tena B
MIPOCTPAHCTBE.
W3menenne o0bEMa pu
noJ100uH.
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C




BBIYMCIIEHUEM 00BEMOB
TEJI ¥ IJIoaaei
MOBEPXHOCTEH

80

KonrponsHas pabora
"[1nomanu moBepxHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JIBUM)KEHUs U PaBEHCTBO
¢buryp. O6mmue cBoiicTBa
IBWKECHUHN

82

Bunn nBukenunit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHAs CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM

83

[TpeoOpazoBanust
nonoOus. [Ipsmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3am1aun
Ha IPUMEHEHUE
JBHKEHUS

85

KonTponbhas padbora
"Bekrops! B
nmpocTpaHcTae”




86

Ob6o06maromiee
noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HAHUM:
"[lapanienbHOCTb
IPSIMBIX Y INTIOCKOCTEN B
npocrpaHcrae”

87

Oo6o61aromiee
noBropenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUs
3HaHuii: "BekTopsl B
nmpocTpaHcTae”

88

Oo6o0miaromee
noBtopenue 11 monaruit
U METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuM: "BekTopsl B
pocTpaHcTBe"

89

Ob6o0maromiee
noBropenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11




KJIACCOB, CUCTEMAaTH3aIus
3HaHuii: "OobeM
MHOTOIpaHHUKa"

90

Ob6o06maromiee
noBropenue 11 nonstuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHuii: "OobeM
MHOTOIpaHHUKa"

91

Oo6o061aromiee
noBtopenue 11 nmonaruit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyribIX Ten"

92

Ob6o061maroniee
noBtopenue 11 monaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIAaCCOB, CUCTEMAaTH3aus
sHaHui: "[lnomanu
MTOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

Hrorosas KOHTPOJIbHAsA




pabora

94

HToroBast KOHTpPOJIbHASI
pabora

95

[ToBTOpeHmE, 0000IIEHNE
M CHUCTEMaTHU3aLMA
3HAHUH

96

Uctopust pazButus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pasButus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pasButus
CTEpPEOMETPUH KaK HAyKH
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




99

Hcropus passutus
CTEPEOMETPUH KaK HAyKU
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Uctopust pazButus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus passutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pasButus
CTEpPEOMETPUH KaK HAyKH
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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