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HOACHUTEJBHASA 3AIIMCKA

I'eomerpust siBiseTCSI OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeuMBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
ryMaHUTapHOTO IHKiIa. [IocKoNbKY Torndeckoe MplluieHne, GopMUpyeMoe pu
M3YyYEHUU  OOyYaroIMMHCS  TOHSATUMHBIX  OCHOB  T€OMETpUH,  IpPHU
J0KA3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPKICHUN MTPU
pELIEHNH T€OMETPUUECKUX 3a]1a4, YMEHHE BBIIBUTIaTh U OMPOBEPIaTh THIIOTE3bI
HEIOCPEICTBEHHO HCHOJB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

Ilenp ocBoeHust mporpammbel yudeOHOro Kypca «l'eomeTpus» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HWHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsit Ipyu M3YYEHUU TE€OMETPHUM, KaK COCTABJISIOLIEH MPEIMETHOM
obnactu «MartemaTtuka U HHPOPMATHKa» uepe3 O0ECICUCHUE BO3MOXKHOCTH
MpUOOPETEHUSI U UCIIOJIb30BaHUs 00Jiee INIyOOKHMX NeOMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUYHBIX TEOMETPUH, M HEOOXOAUMBIX [UISl YCHEUIHOrO
npodeCCUOHAIBHOTO ~ O0pa3oBaHUsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YPOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacUIMpeHHEe MPEACTABICHHS O T€OMETPUH KaK 4YaCTH MUPOBOM KYJIbTYpbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(opMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak o
BXHEHUIIMX MAaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMHUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYXKAIOIIEro MHUpa, 3HAHWE MOHATUHHOrO ammapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMeTpHH;

(opMHpOBaHWE  yMEHUS  BIIAJeTh  OCHOBHBIMM  MOHATHSIMH O
MIPOCTPAHCTBEHHBIX (PUTYypax M MX OCHOBHBIMH CBOMCTBaMHU, 3HAHHE TEOPEM,
GopMyn U yMEHHUE MX NPUMEHSTh, YMEHUS J10KA3bIBaTh TEOPEMBbI U HAXOJUTh
HECTaHJapTHBIE CIOCOOBI pEIIeHUS 3a/1aY;

(opMHpOBaHME YMEHHUS pACIO3HABaTh Ha 4YEPTEeXKaX, MOJEIIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM W Tella BpallleHHUs, KOHCTPYHPOBAThH
reOMETPUUYECKUE MOJCIIN;

dbopmupoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHUOMAaTHUYECKOTO
NOCTPOEHUSI MaTeMaTHYEeCKUX Teopuil, (OPMHPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

dbopMHpOBaHKE YMEHHS BJIAJIETh METOIaMH JOKA3aTEeNbCTB U aJITOPUTMOB
pelIeHus, yMEHUsI UX NMPUMEHSTb, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKICHUS B
XOJIe PEIICHHS CTepeOMETPUYECKMX 3aJad M 3a7a4 C M[PAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHWE  MPEACTABICHUS O  HEOOXOJUMOCTH
JI0KA3aTeNIbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POJU
AKCMOMATHKH B IIPOBEJICHUH JEAYKTUBHBIX PACCYXICHUU;

pPa3BUTHE W COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX W TBOPYECKUX

crocoOHoCTe| oOy4aronuxcs, M03HABATEILHOM aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUH, KPUTUUYHOCTH MBIIUICHUS, HTHTEpeca 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 JIpyruX Y4eOHbIX [MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHTyalud, HWCCIEAOBaHUS
MTOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEP>KATENbHBIMU JIMHUSAMHU yueOHOTO Kypca «['eomerpus»
B 10-11 xnaccax sasmsrorcs: «lIpsimMple M IIIOCKOCTH B IIPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M KOOPAMHATHI B
MIPOCTPAHCTBEY, «J{BIXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHme «yMETh ONEPHPOBATH
MNOHITUSIMIY, PEICBAHTHBIMU T'€OMETPUH Ha YIITyOJIEHHOM ypOBHE OOydYeHHUs B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEpKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a QopMHpOBaHUE JIOTMYECKHMX YMEHHUU paclpenesieTcss He TOJbKO II0
COJIEp)KaTeNbHBIM JIMHUSAM, HO U 10 roxaM oOyuenus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MPOrpaMMbl, paclpelieiEHHbIM MO0 rojaM O0y4YeHHs,
CTPYKTYPUPOBAHO  TakMM  00pa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
MPUHIMIIMAIBHBIM BOIIPOCaM 00ydYaromuecss o0palagiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHW30BaTh OBJAJCHHE TEOMETPUYECKUMHU TIOHATUSAMU U
HaBBIKAMM TOCJIEIOBATEIBHO M IOCTYNATEIbHO, C COOJIIOICHHEM MPHUHIIMIA
MIPEEMCTBEHHOCTH, @ HOBbIE 3HAaHHUS BKIIOYATh B OOLIYyI0 CHUCTEMY
Ir€OMETPUUYECKUX MPEACTABICHUN OOyYarOIIMXCs, pacliupsis U yriyosnss ee,
00pa3ysl MPOYHbIE MHOKECTBEHHBIE CBA3H.

Ilepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHuranuu  oOydeHUs, TOCTPOCHUS
MHJUBUIYAJIbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECHEUYHUTh YIiyOJEHHOE
M3Yy4YEHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaAIOIIUXCA K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKHU C
y4€ToM BbIOOpa Oyaymieit npodeccun, odecrneynBasi IPEEMCTBEHHOCTh MEXKTY
0o01mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomeTpusi» Ha YriyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 vaca (3 gaca B Heaeno), B 11 kimacce —
102 yaca (3 yaca B HEJIETTIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
MapajulesibHble M CKpeluBarommecs npsmele. lIpu3Hakm cKpemmBarommxcs
npsMbIX. llapamienbHOCTP MNpPAMBIX M IUIOCKOCTEHW B IPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAJUICIBHOCTH TPEX IMPSAMBIX,
MMapaJuIeIbHOCTh MNPSAMOKW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
MIPOEKTUPOBaHKE, U300pakeHrne ¢Guryp. OCHOBHBIE CBOWCTBAa MapajuieIbHOrO
npoekTupoBanus. M3o0paxenue (uryp B mapajyuieIbHONM MPOEKLUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MapaJUIedbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajieldbHbIX IUIOCKOCTeR. [lpocreiilme NpoCTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICIENHUIIE, TOCTPOCHUE CEUEHU .

[leprieHIMKYISPHOCTH TPSMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIC
B IPOCTPAHCTBE, NMPSAMBIEC NapajuIeIIbHbIE U NEPHEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpPEMA O HPSIMOMN
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepieHAMKYNISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUST (PUTYphl HA IIIOCKOCTb.
[leprieHIUKYISPHOCTh IUIOCKOCTEN: NPU3HAK IEPIEHANUKYJIAPHOCTH JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXAY MPSAMOU U IIOCKOCTHIO, IBYTPAHHBIN
YIOJI, JIMHEMHBIA YroJ JBYIPaHHOTO yrija. TpEéXrpaHHbIl M MHOTOIPAHHBIE
yribl. CBOMCTBA IUIOCKMX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IUIOCKUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKHU

Bubl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ilpusma: n-yrosiapHas
npu3Ma, MpsMas U HaKJIOHHAs NpU3MbI, OOKOBash W MOJHAs TMOBEPXHOCTH
npu3Msbl. [lapamnenenunen, npsAMOYroJbHbBIN MTapaJlICICIUIE] U €r0 CBOMCTBA.
Kparuaiiiune myTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema OJuiepa.
[IpoctpanctBennass teopema Iludaropa. IMupamupa: Nn-yronpHas nupamuna,
npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX IpaHEl
pPaBWIbHOW NMUpaMuabl. [IpaBUIbHBIE MHOTOIPAHHUKH: NIPaBUJIbHAS MPU3MA U
NpaBWIbHAS NUPaMuIa, NPaBUJIbHAS TPEYroJibHash NMUpPaMUlla U TMPABUIIBHBIN
TeTpadsip, KyO. [lpeacTtaBieHne O MpaBUIBHBIX MHOTOIPAHHMKAX: OKTajJp,
TOJEKadIp U UKOCadIIp.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHAIM, VYTJIBI.
[Tmomans GOKOBON TMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIIAJlb OCHOBaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU NPSIMON MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM NHpaMUbI,
TeopeMa O IUIOLIAAU YCEYEHHON TUPaMUIBI.

CummeTpuss B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B INPAaBUIBHOM MHOIOIPAHHMKE: CHMMETPHS



napajuiejenuneaa, CAMMETPUSl MPAaBWIBHBIX MPU3M, CUMMETpPHS MPAaBUIBHON
MApaMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbL. PaBEHCTBO BEKTOpPOB. JIEHCTBUS C BEKTOPAMM:
CJIO’KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHHE
BeKTOpa Ha uyucio. CBoHcTBa CIIOKEHHS BEKTOPOB. CBONCTBA YMHOXKEHHS
BeKkTopa Ha uwucio. [lomatme  kommuianapHele  BeKTOpbl.  [Ipu3Hax
KOMIUTAHApHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTopaM. IIpsmoyrosbHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumnaTel BekTopa. CBsA3bp MEXAY
KOOpDAMHATaMH BEKTOpPa M KOOPAWHATAMHM TOYEK. YTOJ MEXKIY BEKTOPAMM.
CkansipHO€e IpOU3BEINCHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenus

[TonsaTusi: UMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKasi IMOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, OOpa3yroume moBepxHOCcTe. Tena BpallleHHS:
HUJIUHAP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. B3zauMHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHUs Ha MI0cKocTH. Pa3BépTka muunHpa u konyca. CuMMmeTpus cepbl u
miapa.

O6bEéMm. OcHoBHbIe cBoHcTBa 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajiienenumnena u ciaeActBus u3 He€. OObEM mpsaMol u
HAaKJIOHHOW MpuU3MBbl, UWIMHApPA, OUpamMuabl U KoHyca. OOBEM 1mapa u
IapOBOT'O CETMEHTA.

KomOunanuu ten BpalieHusi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
UWJIUHAP, ONUCaHHAas OKojo wwiuHapa. llepeceuenue cdepsl m mapa c
mockocThio. Kacanue mapa u cepol mockocteto. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOIPAHHMK WU TEJO
BpAallCHMUS.

[Tnomaar MOBEPXHOCTH IUIMHApPA, KOHYCA, TUIOMAAb chephl U €€ YacTei.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, TUIOIIAJAEH MOBEPXHOCTEH
nonooHsix guryp. IIpeoOpazoBanue nonobus, romoretus. Pemenue 3anau Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceueHUid MHOTOTPAHHUKOB M TeJl BPAILIEHHUA: CEUYCHMS
munHApa (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUEHUsS KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIHMHY), CEUEHHs Ilapa,
METOJbl TOCTPOEHUSI CEUEHUH: METOJ CJEIO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOKE€HHE BEKTOpOB. CBONCTBa BEKTOPHOro yMHOXeHHs. [IpsMoyronbHas
cucTeMa KOOpIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTtOopa. PasnoxkeHwue
BekTOopa 10 0asucy. KoopauHaTHO-BEKTOpHBIH METOA MpU  pPEUICHUU
r€OMETPUYECKHX 3a/1a4.

JABUKEeHMS B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtodpaxeHus. J|BH>KeHHs] 1 paBEeHCTBO QUTYp.
OO6mue cBoiicTBa ABWMIKEHMM. Buapl JIBWXKEHUN: TapauieNbHBIA TEpPEeHoC,



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



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJEHHBIMX YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh  TPAKIAHCKONW  TO3WIUMA  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO UJI€Ha POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JINYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM HHCTUTYTAMU B COOTBETCTBHHM C UX
(GYyHKUMSAMU U Ha3HAUCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTH POCCUMUCKOMN TPAXKTAHCKON UICHTUYHOCTH, YBAKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHCKOM MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJb30BAHUE 3TUX JOCTHXKEHHH B JIPYTrMX HAayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c()OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHMH HayKu W
NEeSATENbHOCThIO YYEHOTO, OCO3HAHHWE JIMYHOIO BKJaJa B MOCTPOEHUE
YCTOWYUBOTO OyAYIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHYECKUM aCMEKTaM Pa3JIMYHbIX 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
PEXKUM 3aHATUNA U OTIbIXA, PEryJsipHast PU3nUYecKasi akTUBHOCTD), (PU3HUECKOE
COBEPILIEHCTBOBAHHE npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
NS TEIbHOCTbIO;

6) TpyaoBoe BocniuTaHue:

TFOTOBHOCTh K TpYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, MHTEpPEC K
paznuuyHbiM  cdepaM  TpodecCHOHaTbHON  AESITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ NMPUIIOKEHUSIMH, YMEHHE COBEpPIATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccun W peaau3oBbBIBaTh COOCTBEHHBIE >KU3HCHHBIC IJIaHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0OOpa30BaHUIO HAa TMPOTSHKEHUU BCEU >KM3HU, FOTOBHOCTh K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIbTYpbl, NOHMMaHHE BIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHON H
COLIMAIIBHOM Cpelibl, OCO3HAHME TIJ00ATBHOTO XapakTepa HJKOJIOTHYECKUX
npo0sieM, OpUEeHTALMs Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUN JJI PEeIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH cpesibl, JIAHUPOBAHUE MOCTYNKOB U OLIEHKU UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOILLIEH CPEeJIbl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM ©  OOIICCTBEHHOM TMPAaKTUKH, [OHUMAHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elIOBEUECKOW NESITeIbHOCTH, ATAloB €€
Pa3BUTUSL ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEMaTHYECKON KYyJbTYpOil Kak CPEeJCTBOM IO3HAHHUS MUPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIEIOBATEIbCKYIO JEATEIIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJIAATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATUSAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJIacCU(PUKAalMK, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIpUHUMATh, (OpMyJaupoBaTh U  NpeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAMUTEINIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBUSIBJIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MIPOTUBOPEYMS B (paKTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUAX, IPEAJIaraTh
KpUTEPHUU JJIS BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JieNaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (MpsAMblE U OT MPOTHBHOIO), BBICTPAUBATH APTyMEHTAIIUIO,
NPUBOANTH TPUMEPHl M  KOHTPHOPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBL;

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

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME MPOTHUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTEeMaTU4YECKOro OOBEKTa,
SABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
OPOBEIEHHOTO HAOIOJEHUSA, HWCCIEAOBaHUS, OLICHUBAaTh JOCTOBEPHOCTh
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpPOIECCa, a TaKKE BBIIIBUTaTh
IPENOI0XKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JIeUIMTHI MH(DOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOMNPOC U JJIs PEICHUS 3a]1a4H;



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

CTPYKTYpUPOBaTh MHGOPMAIIMIO, IPEACTABIATh €€ B PA3NUUYHBIX (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 CAaMOIPOBEPKH, CAaMOKOHTPOJIS MpoIecca W pe3yibTaTa
pelieHrss 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€SITEIbHOCTH, TJIAHUPOBATh OPTraHU3alUI0 COBMECTHOUN paboTHI,
pacnpenensaTb BUIIbI padoT, JOrOBapUBAThC, 00CYX AaTh MPOLECC U Pe3yabTaT
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, BBINOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  PAa3JMYHbIMU  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;

BBITIOJIHATH JIEUCTBUSI HAJl BEKTOPAMU;

pemiaTh 3aJladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHUW 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;

OPUMEHATh I[IOJIyYCHHbIE 3HAHWS Ha T[PAaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAJIbHBIE CUTYyal[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;

n300pakatb MU3ydaemble (UTYpHI, BBITOJHATH (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
IUIOCKOCTH, B 1I€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
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 IOCTPOEHUS] CEUYEHUH: METOH CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ NIEPEHOCA CEKYILEN TIOCKOCTH;
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.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoaunuecTBO yacoB
HaunmeHoBaHMe pa3aeiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypPChl
I padoThI padoThI
1 Bgenenue B crepeoMeTpuro 23 1

B3anmHoe pacnonoxxenue
NIPSMBIX B IIPOCTPAHCTBE

[TapamienpHOCTh IPSIMBIX U

3 TUTOCKOCTEH B 8
IIPOCTPAHCTBE
[lepnieH IUKYISIPHOCTD

4 MPSIMBIX U INIOCKOCTEN B 25
MIPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUSA 16 1
MHororpanHuku 7 1
Bexkrtopsl B mpocTpaHcTBE 12

8 [ToBTOpEHwUe, 06o6meHI:Ie u 5 5
CHUCTEMAaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO

102 6 0

YACOB I10 ITPOTPAMME




11 KITACC

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JuekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

AHamutnyeckas
reomMeTpus

15

[ToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HaHUH

15

O0BéM

MHOI'OrpaHHuKa

17

4 Tena Bpamenus

24

[Tnomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Teln

6 JBrokeHUs

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUM

17

OBUIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
PSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

02.09.2024

IlonsTHA cTEpeoMeTpUn:
TOYKa, MpsiMasi, MII0CKOCTb,
pocTpaHcTBO. OCHOBHBIE
npaBuiia H300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), cepeMHBI
oTpe3Ka

05.09.2024

ITonsTus:
MEePECEKAIINECS
IUIOCKOCTH,
MepeceKaroecs npsamas u
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

05.09.2024

Iousarus:

09.09.2024




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
HU300pakeHHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIINX
00BEKTOB

05.09.2024

MHoOTrOorpaHHuKH,
M300paxKeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOIIUX
00BEKTOB

05.09.2024

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

09.09.2024

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

12.09.2024

AKCHOMBI CTEPEOMETPUHN U
MIePBBIC CIICJICTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U
IUIOCKOCTEM

12.09.2024




10

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

16.09.2024

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepe3 ux péopa.
N300paxkenue
NIEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HBIMH 1IBETAMU

19.09.2024

12

N3o0paxeHne cedeHuit
MUPaMHUJIBL, KyOa 1
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
MIePEeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.

19.09.2024




PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

13

N3o0paxenue ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
MEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

23.09.2024

14

Meron cnenoB st
MOCTPOECHUS CEUCHUI

26.09.2024

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

26.09.2024

16

Meron cnenos nis
MIOCTPOEHUSI CEUCHUM.
CBolicTBa nepeceyeHmi
MPSMBIX U IIJIOCKOCTEMN

03.10.2024

17

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX

03.10.2024




4epTeKer U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anue BRIHOCHBIX
YEepPTEKEH U 3aIUCh [1aroB
MOCTPOCHHSI

07.10.2024

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YyepTeKel U 3aIuch I1aroB
HOCTPOCHHUS

10.10.2024

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEpTEHKEN U 3aIUCH 11aroB
MIOCTPOCHHS

10.10.2024

21

IToBTOpEeHnE
wianumeTpun: Teopema o
HPONOPLIMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

14.10.2024

22

IToBTOpEeHME
mianuMerpun: Teopema

17.10.2024




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTEpeOMETpUHr

23

Konrponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

17.10.2024

24

BzaumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBaronuecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsmeix. [lapannensHbie
MpsIMBIE B IPOCTPAHCTBE

21.10.2024

25

TeopeMa 0 CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IIPSAMOM, MPOXOIAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKaIlley Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX MPAMBIX
IIJIOCKOCTBIO

24.10.2024

26

[TapamenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx

24.01.2024




napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

07.11.2024

28

[lenTpasibHask NPOEKITUA.
VYron ¢ coHanpaBJIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

07.11.2024

29

3anauu Ha JOKA3aTebCTBO
U MCCIIeJIOBAaHUE,
CBSI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
POCTPAHCTBE

11.11.2024

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJJIEIbHOCTH MPSAMOU U
mockocTh. CBOMCTBA
MapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

14.11.2024




31

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
NapaJyIeIbHOCTBIO MPSMBIX
Y TJIOCKOCTEH B
MIPOCTPAHCTBE

14.11.2024

32

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

18.11.2024

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnea.
CaoiicTBa
napaJulieJenunena u
IIPU3MBI

21.11.2024

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEM

21.11.2024

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH

21.11.2024




4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEJCTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaJUIEIbHOCTH IIPSIMBIX
IepeceyeHus npu
NIEPECEYECHUH JIBYX
NapauIeIbHBIX TUNIOCKOCTEN
TpeThen

25.11.2024

37

CBoiicTBa napajyIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

28.11.2024

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha mI0CKOCTH

28.11.2024

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

02.12.2024

40

CaoiicTBa Ky0a 1

06.12.2024




IPSIMOYTOJIBHOT'O
napaJuesenunena

41

Brraucnenue aimH
OTPE3KOB B KyO€ U
PSIMOYTOJIBHOM

napajuiejaenumnese

06.12.2024

42

IlepneHquKyIsIpHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYJIAPHOCTH
IPSIMOM U TNIOCKOCTH

09.12.2024

43

IlepneHquKyISIpHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipuznax
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTH

13.12.2024

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psAMOi, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEPHEHANKYIAPHOMN K
MJIOCKOCTH

13.12.2024

45

[Inockoctu n
NEePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

16.12.2024

46

[Inockoctu n

20.12.2024




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IIPSIMYIO

20.12.2024

48

Ilepnenaukyssip u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

23.12.2024

49

Teopema o Tpéx
NepreHuKyIsIpax (mpsmast
U oOpaTHast)

26.12.2024

50

Teopema o Tpéx
NepreHuKyIsApax (mpsmast
u oOpartHas)

26.12.2025

51

Yron mexny
CKPEITUBAOIINMUCS
PSIMBIMHU

09.01.2025

52

ITonck neprneHIuKyIsSIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIEHANKYIIIPHBIX
IIOCKOCTEHN

09.01.2025

53

OproronanbHOe
IIPOEKTUPOBAHHE

13.01.2025

54

[TocTpoenue ceuenuii kyoa,

16.01.2025




IIPU3MBI, IIPABUIILHOU
IIAPaMUJBI C TIOMOILBIO
OPTOTrOHAJILHOU MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIILHOU
UPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJILHOM NMPOEKIINH

16.01.2025

56

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

20.01.2025

57

IIpuznax
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

23.01.2025

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

23.01.2025

59

IIpaBunpHbIE
MHOTOrpaHHuKHU. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

27.01.2025

60

CrniocoObl 0nyCTUTh
NepHeHIUKYIISPhI:

30.01.2025




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUIeIIbHON MPSMOMN

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccToAHu

30.01.2025

62

KonrtponbHas pabora
"B3auMHOe pacmnosioxxeHue
IIPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

03.02.2025

63

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

06.02.2025

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

06.02.2025

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

10.02.2025

66

JIByrpaHHBIi yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JBYTPAHHOI'O yTria

13.02.2025

67

[lepnenaukynspHble

13.02.2025




miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeOpeMa o
IIPSIMOM NIEPECEYECHHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

17.02.2025

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
U3MEPEHMUs, CBOWCTBA
IIPSIMOYT'OJIBHOTO
napajuleIenune1a

20.02.2025

70

Teopema o quaroHanu
PSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEE

20.02.2025

71

Crepeomerpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBA3aHHBIEC CO B3aMMHbBIM
PacCroJIOKECHHUEM NIPAMBIX U
IUTOCKOCTH

24.02.2025

72

IToBTOpEHMUE:
CKpELIMBAIOIIMECS TPSIMBIE,

27.02.2025




napajjiCJIbHbIC IIJIOCKOCTU
B CTaHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

27.02.2025

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

03.03.2025

75

Brrunciienue pacctossHui
MEXKY
CKPEILMBAIOLIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

06.03.2025

76

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

06.03.2025




77

DeMeHTHI chepruiecKoit
TEOMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

10.03.2025

78

Konrponsnas padora
"Vrubl u paccrosiHus"

13.03.2025

79

CucreMatusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

13.03.2025

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupamMuaa

17.03.2025

81

[Tpusma. IIpsimast u
HAaKJIOHHAs [IPU3MBI.
IIpaBunpHas npuzma

20.03.2025

82

[IpssMo#t mapasienenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

20.03.2025

83

Belmykieie
MHOIOrpaHHuku. Teopema
Olinepa

03.04.2025

84

Belimykisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunpHbIe N
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKH

07.04.2025

85

KonrponsHas padora

10.04.2025




"MHororpanHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH H B 10.04.2025
POCTPAHCTBE

87 CyMMa BEKTOpOB 14.04.2025

88 Pa3HocTh BEKTOpPOB 17.04.2025

89 [TpaBwiio mapauienenureaa 17.04.2025

90 YMHOXEHHE BEKTOpA Ha 91.04.2025
YHCIIO0
PaznoxeHnue BeKkTOpa 1o

01 0azucy Tpéx BeKTf)pOB, HE 94.04.2025
JIeKAIIUX B OJTHOU
TUIOCKOCTH

92 CkansipHO€ MpOU3BEICHHE 24.04.2025

93 Brruucnenue yrina mexuay 98.04.2025
BEKTOpPaMH B IIPOCTPAHCTBE
I -

94 pocTeime 3a1aun ¢ 05.05.2025
BEKTOpaMH

g5 | |lpomewyToUaz 12.05.2025
aTTecTanus

g | |lpoMeKyTOUHAX 15.05.2025
aTTeCTaIlHs.

g7 | Qbobuennen ) 15.05.2024
cUCTEeMaTH3aIlHs 3HAHUH

98 O0600611IEHE U 19.05.2025




CUCTeMaTHU3alus 3HaAaHUN
0606
99 ODHeHIE 1 § 1 22.05.2025
cCUucreMaTni3aluia 3HaHUN
100 | ©OoOmennen § 1 22.05.2025
cucreMaTui3anuda 3HaHUN
OBLIEE KOJIMYECTBO 100

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTtpaHcTae”

04.09.2024

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEIEHUE BEKTOPOB"

04.09.2024

[ToBTOpEHME TEMBI
"Beruucnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTae"

06.09.2024

[ToBTOpEHME TEMBI
"VpaBHEeHHE MTPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

11.09.2024

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

11.09.2024

YpaBHEHHE IIOCKOCTH,
HOpMaJIb, YPAaBHEHHUE

13.09.2024




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEICHUE

18.09.2024

JIuHeiiHble HEpaBEeHCTBA,
JIMHENHHOE
IpOrpaMMHUPOBaHUE

18.09.2024

JIunelinble HEpaBEHCTRA,
JIMHEHHOoe
MIpOrpaMMHUPOBaHUE

20.09.2024

10

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
OpSMbIMU B
MHOI'OI'paHHHKaX

25.09.2024

11

AHaJIUTHYECKHE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOT'OI'paHHHKaX

25.09.2024

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 IUIOCKOCTHU B
KOOpAMHATax

27.09.2024

13

Haxoxnenue paccrosHuit
OT TOYKHM JIO TNIOCKOCTH B
KyOe

02.10.2024

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IJIOCKOCTH B
MpaBUJILHON MUpaMUJIE

02.10.2024




15

Konrponbnas padora
" AHanmuTHYeCcKas
reomerpus”

04.10.2024

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKH

09.10.2024

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

09.10.2024

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHIAPTHBIE IUIOCKOCTH,
MepECEeUCHUS PSAMBIX U
MIOCKOCTEeM

11.10.2024

19

[TapaenpHble psMbIE U
IUIOCKOCTH:
napajjelbHble CEYCHUS

16.10.2024

20

[TapaienpHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIIEHUI

16.10.2024

21

[TapannenbHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIIUMHUCA
MMPAMBIMHA

18.10.2024

22

[lepnenaukynspHbie

23.10.2024




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIsIpax

23.10.2024

24

[lepieHquKynspHBIE
MpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JITUH B
MHOTOTpaHHHKAX

25.10.2024

25

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMyITBI TS TUTOIIAJICH,
Co00paxeHus moao0us

06.11.2024

26

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIATICH,
CO00paxKeHus Moa00us

06.11.2024

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus Moa00us

08.11.2024




28

IImomagyu ceuenuit
MHOTOTPaHHHUKOB:
TIJIOIIATU TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpakeHHS TI0100MS

13.11.2024

29

IImomany ceuenuit
MHOTOIPAaHHUKOB:
TIJIOIIAU TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHUS TI0100US

13.11.2024

30

KonrponsHas pabora
"[ToBTOpEHME:
MHOTI'OI'PaHHHUKH, CEUEHHSI
MHOTOTPaHHHUKOB"

15.11.2024

31

0O0béM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

20.11.2024

32

3anaun 00 yaABOCHUHN
KyOa, 0 KBajipaTtype Ky0a;
O TPUCEKLIUH yTia

20.11.2024

33

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napajuiesenuneia

22.11.2024

34

[Tpuknanubie 3a1a4w,

27.11.2024




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieenumneaa

35

O0BEM IIPSAMON ITPU3MBI

27.11.2024

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHBIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

29.11.2024

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

04.12.2024

38

Brruucnenne 0o0bEMOB
TE€JI ¢ TOMOIIBIO
OIPEIENIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM MPU3MBI

04.12.2024

39

Brruucnenue o0bEMOB
TEJ ¢ TTIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. O6bém
MTUPAMU/TBI

06.12.2024

40

®dopmyna 00bEMa
nupamuel. OTHOIIEHUE
00BEMOB MUpaMUJ ¢
O0IIUM YTIIOM

11.12.2024




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUpaMuj ¢
00IIUM yTIIOM

11.12.2024

42

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00bEMaMy HaKJIOHHON
IPU3MBI

13.12.2024

43

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
00bEMaMHU TUPAMUJIBI

18.12.2024

44

IIpukiagaele 3aqa4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

18.12.2024

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
MTUPAMU/IBI

20.12.2024

46

[Tpumenenue o0BEMOB.
Beruncnenve pacctosHus
J10 IIJIOCKOCTH

25.12.2024

47

KonTponbnas pabota
"O06bEéM MHOTOTpaHHUKA"

25.12.2024

48

[unuHapuyeckas
ITOBEPXHOCTb,

27.12.2024




oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KPYTOBOM LIUITUHP.
[1momaas MOBEPXHOCTH
LUIMHIpa

08.01.2025

50

Konnueckas
MOBEPXHOCTb,
00pa3yrolne KOHUIEeCKOM
noBepxHocTu. Konyc

08.01.2025

o1

Ceuenue koHyca
IJIOCKOCTBIO,
MapasuieIbHOM MIIOCKOCTH
OCHOBaHUsA

10.01.2025

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

15.01.2025

53

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

15.01.2025

54

ITnomane OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

17.01.2025

55

Crepeomerpuueckue
3a7a4M Ha

22.01.2025




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH/Ipa, KOHyCa

56

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeJIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEUCHUH
IIJIMH]PA, KOHyCa

22.01.2025

57

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C IHJIMHIPOM

24.01.2025

58

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

29.01.2025

59

Cdepa u map

31.01.2025

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IJIOCKOCTHI0. Bun n
n300paxKeHue mapa

05.02.2025

61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300pakeHue mapa

05.02.2025

62

VYpaBHenue cepsl.

07.02.2025




[Tnomane chepsl u eé
yacTen

63

Cummerpus cepst 1
mapa

12.02.2025

64

Crepeomerpuueckue
3a/1ayy Ha
JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHUU
IJIOCKOCTBIO

12.02.2025

65

CrepeomeTrpuueckue
3a1a4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

14.02.2025

66

[Tpuknaanele 3a1auun,
CBsI3aHHBIE CO cpepoii U
1apoM

21.02.2025

67

IToBTOpEHMUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKpPY’KHOCTH,
CTaHJapTHBIE MTOA00US

26.02.2025




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

26.02.2025

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

28.02.2025

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpaleHus"

05.03.2025

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

05.03.2025

72

O0BEM ITUIMHApA.
Teopema 00 00bEME
IPSIMOTO LIUJIAHAPA

07.03.2025

73

Beruucnenue 00bEMoB
TeJI C TOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
KOHYCa

12.03.2025

74

[Tnomaau OOKOBOH U
MOJTHOM MOBEPXHOCTHU
KOHYca

12.03.2025

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

14.03.2025

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10

19.03.2025




teme "OOBEMBI 1
IJIOIIAIY ITIOBEPXHOCTEN

TCII

77

O0bEM 1apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanp
chepsl.
CrepeoMeTpHyeCcKIe
3aj1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

19.03.2025

78

[IpuknagHble 3aqa4u 10
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MIOIAIMU
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

21.03.2025

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3aJ]1auu, CBS3aHHBIC C

02.04.2025




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrtponbnas padora
"[1nomaam moBEepXHOCTH
U 00BbEMBI KPYTIIBIX TET"

02.04.2025

81

JIBM>KeHUs MPOCTPaHCTBA.

OtobpaxeHwusl.
JIBr>KeHUs U paBEHCTBO
¢uryp. O61mue cBoiicTBa
BVKEHUN

04.04.2025

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHAsI CHMMETPUS,
3epKaJIbHAs CUMMETPHS,
IIOBOPOT BOKPYT MPSIMOM

09.04.2025

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

09.04.2025

84

I'eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JIBUKEHUS

11.04.2025

85

KonTponbnas pabota
"BekTopsl B
npoctpaHcTse”

16.04.2025

86

O06o0maroree

16.04.2025




noBTropenue 11 nousTuit
U METOJI0B Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIH
3HaHUi: "BekTopsl B
npocTpaHcTse”

18.04.2025

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLs
3HaHUU: "BekTopsl B
npocTpaHcTae”

23.04.2025

89

Ob6o6maroree
noBTopenue 11 nonsTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs

23.04.2025




3HaHuii: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTropenue 11 nousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

25.04.2025

91

Ob6o6marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIH
3Hanui: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

30.04.2025

92

Ob6o06maroree
noBTopenue 11 monsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomamnu
MOBEPXHOCTH U 00BEMBI
KpYTJIbIX Ted"

30.04.2025

93

IIpomesxxyTouHas
aTTecTanusl.

07.0.2025




94

IIpomexyTouHas
aTTecTanusl.

07.05.2025

95

[ToBTOpenue, 06o0IIEHNE
Hn cucreMarmu3sanus
3HaAHUHU

14.05.2025

96

Ucrtopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

14.05.2025

97

Hcropus pa3Butus
CTEpEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

16.05.2025

98

Hcropus passurus
CTEpEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

21.05.2025

99

Hcropus pa3Butus

21.05.2025




CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Ucrtopus pa3Butus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

23.05.2025

101

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTrui

21.05.2025

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

2.05.2025




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 100







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
AnreOpa 1 Havasia MaTeMaTUYeCcKoro aHaiausa (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju

penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HHA»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






