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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE€  MBILUIEHHE,  (QOpMUpyeMOE€  TpU  HU3YyYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHUH, KaK COCTaBJISAIOUIEH mpeaMeTHoN olnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacllO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€albHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JIOKA3aTelIbCTB  IMpHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS, UHTEpPeca K U3YyUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaoTcs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOy4YeHHs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHuss denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEJIOBATEIFHO U TOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE NO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTH OOYYAlOMIMXCA K MPOJOHKCHHIO H3yYEHUS MaTEeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, ApAJIEIBHOCTD TPEX MPSMBIX, IAPAIIIEIBHOCTD IIPSIMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTD IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPsAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeilt npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajaud  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlNK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHHH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs MaTeMaTH4ecku  chopMyIrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CHEepUYecKOl TMOBEPXHOCTSMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIOOKeHUEe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITUSMHU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYJIMpPOBaHHOW  MpPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 0
IIPOCTPAHCTBE
4 HepneH)lmiyns{pHOCTb MPSIMBIX U o5 0
TUTOCKOCTEH B MMPOCTPAHCTBE
VYriel 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12 0
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 IToBTOpenue, 06001IEHNE U 17 2
CUCTEeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKoCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousTus: MEpECCKaAromureCs MmI0CKOCTH,

nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

03.09.2024

03.09.2024

06.09.2024

10.09.2024

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

10.09.2024

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYILECTBYIOIUX 00BEKTOB

13.09.2024

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE

17.09.2024




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TUIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MepeCccUYCHUs MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaHII/IBaHI/Ie IIOCTPOCHHLBIX
CeUeHHI Ppa3HbIMHU OBCTAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTeH. PackpammBanre mOCTPOEHHBIX
CEYEeHMI pa3HbIMU I[BETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHne nepeceueHus: MOTy4YeHHBIX
MJI0CKOCTeH. PackpammBanre moCcTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHnil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHne nepeceueHus MOTy4YeHHBIX
MJI0CKOCTeH. PackpammBanye mocTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

17.09.2024

20.09.2024

24.09.2024

24.09.2024

27.09.2024

01.10.2024

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHU

01.10.2024




15

Meroa cneqoB AJisi MOCTPOCHHUS CEUYEHUH.
CaolicTBa nepeceYeHuid NPAMbIX U
IIJIOCKOCTEN

04.10.2024

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

08.10.2024

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamu/e, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1UCh HIaroB
MOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuje, Kyoe 1mno
TpéM TouKkaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

08.10.2024

11.10.2024

15.10.2024

15.10.2024

18.10.2024

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUU

22.10.2024




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

22.10.2024

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25.10.2024

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

05.11.2024

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe mpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

05.11.2024

08.11.2024

12.11.2024

12.11.2024

30

[TonsATHA: mapamuenbHOCTh MPSAMOKN U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaeIbHOCTH IPSIMON U

15.11.2024




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEeke U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

19.11.2024

19.11.2024

22.11.2024

26.11.2024

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

26.11.2024

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeceueHus Ipu
MepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEN TPEThen

29.11.2024

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O NIEPECEYEHUH NPSIMOM €
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

03.12.2024




[ToBropenue: Teopema [Tudaropa Ha

38 03.12.2024
IJIOCKOCTH

39 IToBTOpEHUE: TPUTOHOMETPUS 06.12.2024
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CaoiicTBa Ky0a 1 PsIMOYTOJILHOIO 10.12.2024
napajuleJienune1a

a1 Boruncnenue JUIMH OTpE3KOB B KyOe U 10.12.2024
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISpPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 13.12.2024
IJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U 17.12.2024
IJI0CKOCTH
TeopeMa 0 CylIeCTBOBaHUU U

44 €IVMHCTBEHHOCTH IIPSIMOM, IPOXOASAIICH
4yepes3 TOUKY ITPOCTPAHCTBA U 17.12.2024
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKyIIpHbIE UM 20.12.2024
IIPSIMBIE B MHOTOI'PAaHHUKAX

46 [InmockocT U nepreHINKyIspHbIE UM 24.12.2024
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47 [Iepnenpukynsp u HakinoHHasd. [loctpoenue 24.12.2024
MEPIEHIUKYIISAPA U3 TOYKU HA NIPSAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne 97.12.2024
NEPIEHIUKYIISAPA U3 TOYKH HA NIPSIMYIO

49 Teopema o Tpéx nepneHaAnKyIApax (mpsmas 10.01.2025

u oOpaTtHas)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 14.01.2025
u oOpartHas)

51 VYroa Mexay CKpelUBaOIIUMHUCA MPSIMbIMU 14.01.2025

59 [Touck neprneHauKyISpHBIX MPSAMBIX C 17.01.2025
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 21.01.2025
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO 21.01.2025
OPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MPU3MBI,

95 [IPaBWJIbHOM MHPaMUAbI C IIOMOILBIO 24.01.2025
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctn cummerpuii B 58.01.2025
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U 58.01.2025
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 31.01.2025
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacuér 04.02.2075
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OyCTUTH NEePIEHANKYISPHI:

60 CUMMETpHUS, CABUI TOUKHU IO NapaljIeIbHON 04.02.2025
IpsAMOI

61 CaBur no HenapauieabHON IPSIMOH, 07.02.2025

W3MEHEHUE PACCTOSHUI




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrTae"

11.02.2025

63

IToBTOpEHME: Yroy Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

11.02.2025

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpHrueckre METO/ bl BEIYMCICHUS yTIla
MEXy IPSIMbIMU B MHOT'OI'paHHHKaX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

14.02.2025

18.02.2025

18.02.2025

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

[Ipu3Hak neprneHauKyJIApHOCTH IIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IJIOCKOCTH

[IpsiMoyroibHBIN Mapajuienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 naroHany nNpsIMOYroJIbHOIO
napajuleIenuIea v CIeICTBUE U3 Hee

21.02.2025

25.02.2025

25.02.2025

28.02.2025

71

CrepeoMeTpriecKkre U NPUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
NPSAMBIX U INIOCKOCTH

04.03.2025




72

[loBTOpEHME: CKPELMBAIOLIUECS NIPSMBIE,
napasuJiesIbHble INIOCKOCTH B CTaHAAPTHBIX

04.03.2025

MHOTOTPaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMHU B 07.03.2025
IIPOCTBIX CUTYyaLUsAX

74 Paccrosinue oT Touku fxo IJIOCKOCTH, 11.03.2025
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CermHBammHMHcv;I IPSIMBIMU C TIOMOILBIO 11.03.2025
NEPIEHIUKYIIIPHON IIJIOCKOCTU
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIs 14.03.2025
TPEXTPAHHOTO yria

77 DneMeHTHI CPepruyecKoil reoMeTpuu: 18.03.2025
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbnas padora "Yrisl u paccrossHus" 18.03.2025

> "

79 CucremaTu3zanus 3HaHui "MHOrorpaHHUK U 21.03.2025
€ro 3JIEMEHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas 01.04.2025
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI. 01.04.2025
IIpaBuibHas mpusma

82 [Ipsimoii mapamienenunen, npsiMOyroJIbHbBIN 04.04.2025

napaiesienumnes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 . 08.04.2025
Ditnepa
Beinykiibie Muororpanauku. Teopema

84 Diinepa. [IpaBUIIbHBIE ¥ OTYIIPABUILHEIE 08.04.2025
MHOTOIPaHHUKH

85 KonTpossHas padora "MuororpanHuku” 11.04.2025

86 [TonsTre BEKTOpA HA IIOCKOCTH U B 15.04.2025
HPOCTPAHCTBE

87 CyMMma BEKTOpOB 15.04.2025

88 Pa3zHocTh BekTOpOB 18.04.2025

89 ITpaBuiio mapasienenumea 22.04.2025

90 VYMHOX€eHHE BEKTOpa Ha YUCIIO 22.04.2025

o1 Pasnoxkenue BekTopa 1o 6asucy Tpéx 75 042025
BEKTOPOB, HE JIEXKAIINX B OJHOM IIOCKOCTH

92 CxassipHOE MpOn3BeICHHE 29.04.2025

93 BerunciieHue yriia Mekay BEKTOPAMHU B 99.04.2025
HPOCTPAHCTBE

94 IMpocreiimive 3a1a4n ¢ BEKTOPAMHU 06.05.2025

95 IMpocreiimive 3a1a4n ¢ BEKTOPaMHU 06.05.2025

96 I[Mpocreiimive 3a1a4n ¢ BEKTOPaMHU 13.05.2025

97 I[Mpocreiimive 3a1a4n ¢ BEKTOPaMHU 13.05.2025




98 OG6oO0LIEHEe ¥ CHCTEMATU3AINS 3HAHUI 1 0 16.05.2025

99 HTorosast KOHTpOJIbHAsE paboTa 1 1 20.05.2025

100 Utorosas KOHTpOJIbHAs paboTa 1 1 20.05.2025

101 O6001IeHNE U cucTEMaTU3alis 3HAHUH 1 10 23.05.2025
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 101 6




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTposbHbie
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1 0 03.09.2024
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBropenue tems "CranspHoe 1 0 06.09.2024
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1 0 06.09.2024
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1 0 10.09.2024
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IJIOCKOCTH, HOPMAJTh, 1 0 13.09.2024
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJTh, 1 0 13.09.2024
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npoussenenne 1 0 17.09.2024
8 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 0 20.09.2024
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 0 20.09.2024
IPOrpaMMHUPOBAHNE
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1 0 24.09.2024
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
11 AHaIUTHYECKUE METO/IBI pacuyéra yria 1 0 27.09.2024
MEXy TJIOCKOCTSIMA B MHOTOTpaHHUKAX




dopMmya pacCTOSHUAS OT TOUKH J10

12 27.09.2024
IUIOCKOCTH B KOOpJIMHATaX

13 Haxoxaenne pacCTOSHUM OT TOYKHU 10 01.10.2024
TUTIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;{Hm:I OT TOYKH JI0 04.10.2024
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

"

15 KonTponpHas padota "AHanuTrueckas 04.10.2024
reomerpus"

16 CeueHst MHOTOTPAHHUKOB: CTaHIapTHBIC 08.10.2024
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB 11.10.2024
CeueHusi MHOTOTPAHHUKOB: CTaHAApTHBIE

18 TUTOCKOCTH, TTEPECEUSHUS TPSIMBIX U 11.10.2024
MJIOCKOCTEM

19 [TapannenpHbIe TPSIMBIE U TNIOCKOCTH: 15.10.2024
napasuieIbHbIe CEUCHUS

20 [TapanienbHbIe IPSMBIC U TUIOCKOCTH: 18.10.2024
pacu€T OTHOLIECHUI

21 [TapannenbHble MPSMBIEC U TIOCKOCTH: YTIIBI 18.10.2024
MEXTy CKPEITUBAIONTUMUCS TIPSIMBIMHU
[MepneHnuKyIsipHbIE MPSMBIEC U TUIOCKOCTH:

99 CTaH/apTHBIE Mapbl MEePIEHAUKYIISIPHBIX
TUIOCKOCTEH U MIPSIMBIX, CHMMETPHUH 29.10.2024
MHOTOTPaHHUKOB

93 [MepneHauKyIsIpHBIE IPSIMBIE U TIOCKOCTH: 25.10.2024
TeopeMa O TPeX MEePIEHANKYIIPAX

24 [TepnenauKyIsIpHBIC TPSIMBIE U TNTIOCKOCTH: 25.10.2024




BBIYUCJICHUA OJIMH B MHOI'OI'PAHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

05.11.2024

08.11.2024

08.11.2024

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

12.11.2024

29

30

31

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100ust

Konrponsnas pabora "IloBropenue:
MHOT'OI'PaHHHUKH, CEYE€HUs] MHOTOTPAHHUKOB"
O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJenenunena

15.11.2024

15.11.2024

19.11.2024

32

33

34

3anaun 00 yaABOeHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yriia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIILHOTO
napaJieNenunea

[Ipuxnagnelie 3a1auu, CBsI3aHHbIE C

BBIUKCIICHHEM 00BhEMA MPSIMOYTOILHOTO
napajuiesienuIe1a

22.11.2024

22.11.2024

26.11.2024




29.11.2024

35 O06BEM psAMON TIPU3MBI

36 CTepCOMeTqueCKIfe 3a/1a4u, C?ﬂSaHHHe c 59.11.2024
BBIUKCJICHHEM 00BEMOB IPSIMOMN PU3MBI

37 [Ipuknansele 3a1aun, cBsI3aHHBIE C 00BEMOM 03.12.2024
IIPSAMOM IIPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 omnpenenéHHoro uHTEerpana. OosEM 06.12.2024
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém 06.12.2024
MTUPAMU/IBI

40 ®dopmyna o0béMa nupamuabl. OTHOIICHHE 10.12.2024
00BEeMOB MUpaMU ¢ OOLIUM YTIIOM

41 ®dopmyna o0bEMa mupamusl. OTHOIIIEHUE 13.12.2024
00BeMOB MUpaMuU ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUECKUE 3aJa4l, CBA3aHHBIE C 13.12.2024
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJaui, CBI3aHHBIE C 17.12.2024
00BEMaMH TUpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

" i .

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM 20.12.2024

MIPU3MBI
" 3

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI 50.12.2024
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIbI

46 [Ipumenenne 06EMOB. Brrurcnenue 24.12.2024
pPaccTOosHUSA 10 IIOCKOCTH

47 Kontponbhas pabora "O0bEM 27.12.2024




MHOTOTrpaHHHKaA"

HI/IJ'II/IHI[pI/ILIeCKaH IIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON 57 12,2024
MOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoi HUIHHAD. 10.01.2025
[Tnomaae MOBEPXHOCTH IIUIMHAPA

50 KOHI/I‘IGCKEIiI MOBEPXHOCTh, 00pa3yromme 10.01.2025
KOHUYecKol moBepxHocTu. Konyc

51 CeueHue KOH}v/ca IUIOCKOCTBIO, 14.01.2025
napauIeIbHOM IJIOCKOCTH OCHOBAHUS

59 YCequjI.HLIH KoHyc. M300paxeHne KOHyCOB 17.01.2025
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON 17.01.2025
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON 51.01.2025
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkre 3aauu Ha

55 JI0Ka3aTelIbCTBO M BEIYHCIICHUE, 24.01.2025
MOCTPOCHUEM CEUYCHUH IIUIMHIPA, KOHYCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE, 24.01.2025
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C 58.01.2025
ITUTHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C 31.01.2025
[UTHHIPOM

59 Cdepa u map 31.01.2025




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

04.02.2025

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa

07.02.2025

62

63

64

65

66

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummerpus chepsl 1 mapa

CrepeoMeTpHYECKHE 33]]aul Ha
JI0Ka3aTeIbCTBO M BHIUUCIICHHE, CBI3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

CrepeomeTpruecKkue 3aJauu Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, CBI3aHHEIC
co cepoii U mapom, MOCTPOCHUEM UX
CEUYeHNH MIO0CKOCTHIO

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

07.02.2025

11.02.2025

14.02.2025

14.02.2025

18.02.2025

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKp}’)KHOCTI/I, CTaH}IapTHI)Ie
mog00ust

21.02.2025

68

69

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPAaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

21.02.2025

25.02.2025

70

3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

28.02.2025




71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

28.02.2025

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LUWJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

04.03.2025

07.03.2025

74

[Tnomaay 60KOBO M TOTHOM MOBEPXHOCTH
KOHYycCa

07.03.2025

75

76

CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IIaAu MoBepxHocTel Ten"

11.03.2025

14.03.2025

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEHTa U IapOBOr0 CEKTOpa

14.03.2025

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
iomanbio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOTOOHBIX TEI

18.03.2025

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TEl U IUIOMIACH
IIOBEPXHOCTEN

21.03.2025

80

Kontponbnas padota "[lnomann

21.03.2025




MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

81

82

83

JBmxenus npoctpancTBa. OTOOpaKeHHUS.
JBuxenust u paBeHCTBO (huryp. OOrme
CBOMCTBA JBIKCHUI

Buapl nBrkeHuUiA: napajuiebHbIA MIEPEHOC,
[EHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpPUS, TOBOPOT BOKPYT MPSMOit

[IpeobpazoBanus momodwus. [Ipsmas u cdepa
Ditnepa

01.04.2025

04.04.2025

04.04.2025

84

85

86

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTse"

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOoJI0B Kypca reometpuu 10-11 kmaccos,
cuctemartuzanus 3Hanuii: "[lapannensHOCTh
MPSIMBIX | MJIOCKOCTEH B MPOCTpaHCTBE"

08.04.2025

11.04.2025

11.04.2025

87

O6o06matomiee moBTopenue 11 mousTHii u
MeToJ10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

15.04.2025

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
CUCTEMaTH3alysl 3HaHui: "BeKkTopsl B
npocTpaHcTae”

18.04.2025

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTOI0B Kypca reometpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "O0beM

18.04.2025




MHOTOTrpaHHHKaA"

90

91

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucremaTusaius 3uanuii: "O0beM
MHOTOTrpaHHHKaA"

HtoroBast KOHTpoJIbHAs paboTa

22.04.2025

25.04.2025

92

HToroBast KOHTpoONbHAs paboTa

25.04.2025

93

Ob6o6maromee moBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
HOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

29.04.2025

94

O6o06matomiee moBropenue 11 moHsTHii u
MeTo10B Kypca reometrpun 10-11 knaccos,
cucreMaTusanus 3Hanui: "Ilmomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

06.05.2025

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUM

I/ICTOpI/IH Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHKCHCPHBIX U KOMITBIOTCPHBIX TECXHOJIOT! 5071

Hcropust pa3BUTHSA CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

13.05.2025

16.05.2025

16.05.2025

98

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

20.05.2025




Wcropus pa3BuTus CTEPEOMETPUM KaK

99 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 23.05.2025
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA
HcTopust pa3BUTHs CTEPEOMETPUHN KaK
100 HAaYKHU U €€ poJib B pa3BUTUU COBPEMEHHBIX 1 53.05.2025
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHH
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 100




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AranacsH, byty3oB, Kagomies: reometpusi, 10-11 knacchl,

YueOHuk, 6a30BbIN U yriyOJICeHHBIH YPOBHHU.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
AranacsH, byry3oB, Kagomues: reometpus, 10-11 knacchr,

Meroauueckoe rmocooue.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

» MunucrepctBo oopazoBanus PD: http://www.edu.ru

» OeniepalbHBIA HHCTUTYT Mearornyeckux u3mepenwuii: http://www.fipi.ru/
 O6pazoBatenbHas ceth Chepym: https://sferum.ru

* Poccuiickas snexktponHast mkosa: https://resh.edu.ru

* bubmmoteka L{OK: https://medsoo.ru
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