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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TAK KaK 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOE€  NpHU  HU3YYEHUU
00y4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

Ilenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuXxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABJSIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MHUPOBOM KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHHUS ~ BIAJECTb  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpPOBAHUE TMOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJECHNUN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
peueHus, yMEHUSI HUX INPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
X0/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JIUHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOY4YCHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHHUSAM Yy4eOHOTro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJIIOJIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOMUXCs, PACIIUPSSL U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon K M3y4eHUIO TEOMETPUHU Ha YIiIyOlIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHumManuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3YYeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOro mpeaMmera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NapAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuieNbHOW MPOEKUHUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMM, YIrOJI
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: IEPIICHIANKYJISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yriael B OpOCTPAaHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass TteopeMa I[ludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MNPU3M, CHUMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PAa3IOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAsT TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUAbl U KoHyca. OO0BEM I1apa U MIapoOBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs W paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEpEeHoC,
LHECHTpaJIbHAasl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKd ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW eSITeNIbHOCTH, ATAaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W WCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC U IS PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, TPAaMOTHO BBIp@XXaThb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXKICHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4U, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedIeKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHIANBUIYaJTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIy HIPsIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
[IpU PEIICHHN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPHIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHSATUSA B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecKd  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUE 3a/1ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIHHIPUICCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJI BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO Ha
yepTexkax U pUcCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUS KOHYca (MapajuiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOX/JICHUE T€OMETPUUECKUX BEITUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U SIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBleHUs 00 OCHOBHBIX AdTamax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuIo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 |
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapalIeIbHbBIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IUIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiia N300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMbIX
(OTpE3KOB), cepeAHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
Iepecekaromuecsa npsAamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

Jdara nzyyenus

05.09.24

06.09.24

06.09.24

IlonsTus: MNepeceKaromuecs 1mI0CKOCTH,
nepecekarommecsa npamasa 1 rmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

12.09.24

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpanHuKH, H300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX

13.09.24

13.09.24

19.09.24




10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N300paxkenune ceueHuit nupamuibl, kyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBaHye mOCTPOCHHBIX CCUCHHIM
Pa3HBIMH [IBETAMHU

N300paxeHune cedeHuit mupamMmuabl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
p€opa. M3o0pakeHue nepeceyeHus
MOJTy4YEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UYEpe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMH LIBETaMU

N3ob6pakenue ceueHuil nmupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
p€opa. N3o0pakeHne nepeceueHus
MTOJIy4EHHBIX MIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUI

20.09.24

20.09.24

26.09.24

27.09.24

27.09.24

03.10.24
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Pa3HBIMU LIBETAMU

Mertopa cneoB Ui NOCTPOCHUS CEUEHUI

03.10.24

15

16

17

18

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa nIepece4eHnil PSIMBIX U
IIJIOCKOCTEN

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

10.10.24

11.10.24

11.10.24

17.10.24

19

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18.10.24

20

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

18.10.24

21

22

[ToBTOpenne mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

HOBTOp CHUC IINIAaHUMCTPUU: TeopeMa

24.10.24

25.10.24
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Menemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUH

KoHnTtposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

25.10.24

24

B3anMHOE pacnoioKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsaMele. [Ipu3Haku ckpenuBaromumxcs
npsambix. [TapannensHble npsmble B
IPOCTPaHCTBE

07.11.24

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMO MapasuieIbHON
JTAaHHOM MPSIMOM, TPOXOAIIEH yepes3
TOUYKY IIPOCTPAHCTBA U HE JIeKalleil Ha
JlaHHOM mpsiMoid. JIleMMa o mepeceueHun
napauieIbHBIX MPSAMBIX ITOCKOCTHIO

[TapannensHOCTh TpeX MpsiMbIX. Teopema

0 TpE€X MapaJuleibHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

08.11.24

08.11.24

27

[TapannensHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIEITHHOTO
npoekTupoBanus. 300paxkeHre pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

14.11.24

28

[{enTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

15.11.24

29

3aa4uM Ha JOKa3aTeNIbCTBO U
HCCIIEIOBAHNE, CBA3AHHBIE C
PacIoJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

15.11.24




30

[ToHsTHS: MapalIeaIbHOCTh NPIMOUN 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

21.11.24

31

32

33

34

['eomeTpHuueckue 3ajauu Ha BbIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILIErO
yepe3 JaHHYIO IPSIMYIO Ha YepTexe 1
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[TapayenapHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHHUS CEYSHHH KyOa u
napasienenunena. CBoncTBa
napajuiejenunesa u mpu3Msl

HapanneanLIe IIJIOCKOCTH. HpI/I3HaKI/I
napajiCJIbHOCTH ABYX IUIOCKOCTEM

22.11.24

22.11.24

28.11.24

29.11.24

35

Teopema 0 mapaieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJSIIEH yepe3 TOUKyY, He
MPUHAISKALTYIO TAHHOU IJTIOCKOCTH U
CJIE/ICTBUS U3 HEE

29.11.24

36

CBoiicTBa MapayIeNIbHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHUS
IIPU IIEPECEUEHUH [IBYX I1apaJUIEIBbHbBIX
IJIOCKOCTEN TPEThEN

05.12.24

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00

06.12.24




38

39

OTpe3Kax MapauieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEXK/y MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI ITapaJIeTbHBIMU TI0CKOCTSIMHU
[ToBTopenue: Teopema Iludaropa Ha
IIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

06.12.24

12.12.24

40

41

42

CaolicTBa Ky0a U IPSIMOYTOJIbHOTO
napaJenenunesa

Brruucnenue aiuH OTPE3KOB B KY6C n
MpAMOYT'OJIbHOM IMapaJUICIICTIUIICIC

[lepnieHIMKYIAPHOCTD NPAMOU U
miockocTH. [IpusHak
NEPIEHIUKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

13.12.24

13.12.24

19.12.24

43

[IeprieHAUKYIAPHOCTH NPAMOU U
mockocTH. [Ipru3nak
NEPIEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

20.12.24

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIECHINKYISIPHOMN K IUNIOCKOCTH

20.12.24

45

46

[1nockoCcTH U EPIIEHANKYISPHBIE UM
IpPsIMbIE B MHOTOT'PaHHHKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

26.12.24

27.12.24




47

48

49

[eprieHAUKYIISAP U HAKIIOHHASL.
[TocTpoeHne neprneHANKyIsApa U3 TOUKU
Ha TPSIMYIO

[leprieHAUKYIISAp ¥ HAKITOHHASL.
[TocTpoeHne NepreHANKYISAPA U3 TOYKU
Ha MPSIMYIO

Teopema 0 TpEX nepHIEeHAUKYIIPAX
(mpsimast 1 oOpaTHas)

27.12.24

16.01.25

17.01.25

50

51

52

Teopema 0 TpEX nMEepHEeHAUKYIIIPAX
(mpsimast 1 oOpartHas)

Yroa Mexay CKpeIuBaroIMMHCS
IPSIMBIMU

[Touck neprneHuKyIspHBIX NPSIMBIX C

MOMOIIBIO TIEPIIEHANKYISIPHBIX
IIOCKOCTEHN

17.01.25

23.01.25

24.01.25

53

54

55

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceuenuii Kyda, MpU3MBI,
NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOU MPOEKINH

24.01.25

30.01.25

31.01.25

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [ImockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

31.01.25

57

58

[Ipu3Hak nepHneHANKYIIPHOCTH IPSIMON U

IJIOCKOCTH KaK CJICACTBUEC CUMMETPUHA

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

06.02.25

07.02.25
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paCCTOHHI/Iﬁ OT TOYKH A0 IIIIOCKOCTHU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsHUM OT TOYKHU 0 IUNIOCKOCTH

07.02.25

60

61

62

CrocoObl ONyCTUTh TEPIICHANKYIISPBI:
CUMMETpHUS, CABUT TOUYKHU I10
HapajuIeIbHON NPAMON

Casur 1o HenapasuieJIbHON IPsSMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposbHas padora "B3auMHoe
pacmoIokKeHUEe MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTBe"

13.02.25

14.02.25

14.02.25

63

[ToBTOpEeHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

20.02.25

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIINMHUCSA ITPAMBIMU B
IIPOCTPAHCTBE

21.02.25

65

66

I'eoMeTpuyeckre METOABI BIYMCIICHUS
yrila MeXAy NPSIMBIMH B MHOI'OTPaHHUKAX
JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

21.02.25

27.02.25

67

[lepnennuKymnsipHbIE MIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTER

28.02.25

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOM
MePEeCEeUCHUS ABYX MIOCKOCTEN

28.02.25




69

NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[IpsiMoyTronBHBIN Mapauienenumnen; Kyo;
MU3MEPEHMS, CBOMCTBA MPSMOYTOJIBbHOTO
napajuleenumne1a

06.03.25

70

71

72

73

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napajuielieuIea U CIeCTBUE U3 Heé

CrepeoMeTpHuuecKkre U MpUKIIaIHbIe
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM TIPSIMBIX U TJIOCKOCTH

HOBTOpeHI/ICZ CKPCHIUBAOIIHUEC ITPAMBIC,
mapaJuiCJbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPAMBIX, PACCTOSTHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHSIX

07.03.25

07.03.25

13.03.25

14.03.25

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

14.03.25

75

76

7

Beluncnenue paccTosHUN MEXKIY
CKPELIMBAIOIMIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHOM MIOCKOCTH

Tpé€Xrpa"Hslid yroi, HEpaBeHCTBaA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJIa

DeMeHThI chepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

20.03.25

21.03.25

21.03.25

78

KonTtponbnas padota "Y1isl u

03.04.25




paccrosaHus"

CucremaTtuzanus 3HaHul "MHOrorpaHHUK

79 . 1 04.04.25.
U €r0 3JIEMEHTHI
ITupamupa. Buasl nupamun. IlpaBunibHas

80 P A A P ALP 1 04.04.25
nupamua
[Tpusma. [IpsiMast U HaKJIOHHASI IPU3MBIL.

81 P P P 1 10.04.25
[IpaBuiibHas mpu3ma
ITpssmoit mapanenenunes,

82 P P . A 1 11.04.25
MPsIMOYTOJIBHBIN Mapaienenumes, Kyo
Brinykiieie MHOrOrpannuku. Teopema

83 _— P P 1 11.04.25
Ditnepa
Boinmykibie MHOrOorpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1 17.04.25
MHOTOTPaHHUKHU

85 KoHTtposbHas pabora "MHororpaHHuKu" 1 18.04.25
[TonsiTHE BekTOpa HA MJIOCKOCTH U B

86 1 18.04.25
IIPOCTPAHCTBE

87 CymMma BEKTOpPOB 1 24.04.25

88 Pa3nocTh BekTOpOB 1 25.04.25

89 [TpaBuiio mapamnenenunena 1 25.04.25

90 YMHOKEHHE BEKTOpa Ha YUCII0 1 15.05.25
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1 15.05.25
MJIOCKOCTH

92 CkansipHo€ MpoOU3BEICHNE 1 16.05.25
Boruncnenue yria Mex1y BEKTOpaMu B

93 . ALY BERTOP I 16.05.25

MPOCTPAHCTBE




94 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1 21.05.25
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 22.05.25
96 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1 23.05.25
97 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1 23.05.25
98 O06o0011IeHrne U cucTeMaTU3alus 3HAaHUN 1 27.05.25
99 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 27.05.25
100 Wrorosast KoHTpoJIbHASA paboTa 1 28.05.25
101 HroroBast kKoHTpoIbHAs paboTa 1 28.05.25
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 29.05.25
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoaudecTBO 4acoB

JarTa usyyenus

Nen/m | Tema ypoka
Bcero KonTposibHbIE padoThI

| [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1 05.09.24
IJTIOCKOCTH M B ITPOCTpaHCTBE"

) [ToBTOpenue TeMsl "CkassgpHoe IPOU3BEACHNE | 05.09.24
BEKTOPOB"

3 [ToBTOpenue Temsl "BprunciieHne yria Mexay 1 06.09.24
BEKTOpaMHU B IPOCTpaHCTBE"

4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, | 12.09.24
MPOXOJISIICH Yepe3 ABE TOUKU"

5 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YPaBHEHUE 1 12.09.24
IIJIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPABHEHUE 1 13.09.24
IIJIOCKOCTH B OTpE3Kax

7 BexropHoe nmpousseneHne 1 19.09.24

3 JInHelHbIE HEPABEHCTBA, JIMHEIHOE | 19.09.24
IIpOrpaMMHUpPOBaHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE | 20.09.24
[IpOrpaMMHUpOBaHUE

10 AHaIMTUYECKHE METOBI PacU€Ta yIila MEeXIy 1 26.09.24
MPSIMBIMU B MHOTOI'PAHHHUKAX

11 AHanUTHUYECKHE METO/IBI pacuéTa yriia Mexay 1 26.09.24
IIJIOCKOCTSIMM B MHOTOTPAaHHHUKAX

12 dopMyita pacCTOSIHUS OT TOYKH 10 IUNIOCKOCTH 1 27.09.24

B KOOpAHWHATax




13 Haxoxnenue paccTostHui OT TOUKHU J10 03.10.24
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 710 03.10.24
IIJIOCKOCTH B IPABUJIBHOW NMUPAMHU/JIE

15 KonrponsHas pabora "AHanutudeckas 04.10.24
reomeTpus”

16 CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHbBIC 10.10.24
MHOI'OIrpaHHHUKHA

17 CeueHus MHOI'OI'PaHHUKOB: METOJ CIICAOB 10.10.24
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE 11.10.24

18 IUIOCKOCTH, IIEPECEUCHUS IPSIMBIX U
IIJIOCKOCTEN

19 ITapannenbHbIe OPsIMBIE U TIOCKOCTH: 17.10.24
rapajijIelIbHbIE CEUYCHHUS

20 [TapannensHble NPSMBIE U TIIIOCKOCTH: PACYET 17.10.24
OTHOILIEHUN

1 [TapamtenpHble NpsIMBIE U IIJIOCKOCTH: YIJIBI 18.10.24
MEXIY CKPELIUBAOIIUMUCS MPSIMBIMUA
[IepnenquKynsApHBIE IPAMBIE U IUIOCKOCTH: 24.10.24

2 CTaHIapTHBIE MTapbl NEPIEHAUKYIISIPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPHH
MHOTOTPaHHHUKOB

23 [lepnieHqUKyISpPHBIE IPSAMBIE U IUNIOCKOCTH: 24.10.24
TEOpEMa O TPEX NMEPIECHAUKYIIIpaX

24 [IepnenaukynspHbIe TPSAMBIE U INIOCKOCTH: 25.10.24
BBIYMCIIEHUS JUIMH B MHOI'OI'PaHHUKAX

75 [ToBTOpEeHue: mIomEaaM MHOTOYTOJIbBHUKOB, 07.11.24

hopMyITBI 715 TUTOIIAACH, COOOpaKEeHUS
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noaoous.

[ToBTOpEHME: MIIOIMIATN MHOTOYTOJILHUKOB,
(hopMyIIBI 1S TUTOIAACH, COOOpaKEeHUS
noxoous

07.11.24

27

HOBTOpeHI/Ie: miomaan MHOT'OYIrOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpasKeHUs
moxoous

08.11.24

28

29

30

[Tnomaau cedeHuit MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHUS ITOT00MS
[Tnomamu cedeHuit MHOTOTPaHHUKOB:

IUTOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUSI TOT00MS

Kontponbnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

14.11.24

14.11.24

15.11.24

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuresa

3anaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yria

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO MapalieNenuneaa

21.11.24

21.11.24

22.11.24

34

[Ipuknanubie 3a7a4n, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiefienuneaa

28.11.24

35

36

O0BEM npsMOit TPU3MBI

CrepeoMeTpHUyeCcKre 3a]]aui, CBS3aHHBIE C
BbIUUCIIEHUEM 00BEMOB MPSMOI TPU3MBbI

28.11.24
29.11.24

37

[Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM

05.12.24




MPSAMON MPU3MBbI

Brruuciienne 06EMOB Tell C TOMOIIBIO 05.12.24

38 onpenenéHHoro uaTerpaia. O6béM HaKIOHHON
MIPU3MBI

39 Brruuciienue 06EMOB Tell C TOMOIIBIO 06.12.24
onpeaenéHHoro uarerpana. O0bEM MUPaAMHU/IBI

40 dopmyna 00bEMa mupamMuabl. OTHOIICHHE 12.12.24
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

41 dopmyna 00béma nupamuabl. OTHOIIEHUE 12.12.24
00BEMOB MUPAMUJL C OOIIUM YTIIOM

40 CrepeomeTpHuuecKme 3aa4u, CBsI3aHHbBIE C 13.12.24
00BEMaMK HAKJIIOHHOW TIPH3MBI

43 CrepeomeTpuuecKue 3a1auu, CBsI3aHHbIE C 19.12.24
00BEMaMH MUPaAMUJIBI

m [Ipuknanueie 3anayn no Teme "OO6bEMBI TEN", 19.12.24
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagueie 3agaun no Teme "OOBEMBI TEN", 20.12.24
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI

46 [Tpumenenne 06EMOB. Brruncienue 26.12.24
paccTosIHUS 10 MIIOCKOCTH

47 KonTponbhas padota "O0béM 26.12.24
MHOTOrpaHHuka"

43 Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yromiye 27.12.24
AJTUHIPUYECKON MTOBEPXHOCTH

49 HMunuaap. [IpsMoit KpyroBoi HUIMHAP. 16.01.25
[1nomane MOBEpXHOCTU HUTUHIPA

50 Konunyeckast noBepXHOCTh, 00pa3yroniye 16.01.25

KOHHYECKOM IMOBCPXHOCTH. KOHYC




51 CedeHue KOHyca IIOCKOCTHIO, apajlieIbHOM 17.01.25
IJIOCKOCTH OCHOBAHUS
57 Yceuénnsiii konyc. 3o00pakeHre KOHYCOB U 23.01.25
YCEYEHHBIX KOHYCOB
53 [Inouianp 60KOBOM NOBEPXHOCTH U MOJIHOM 23.01.25
IIOBEPXHOCTU KOHYCa
54 [Tnomaas 60KOBOI MOBEPXHOCTH M MOTHOM 24.01.25
IIOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3aauu Ha 24.01.25
55 JI0Ka3aTeJIbCTBO U BBIYMCIIEHHUE, IOCTPOCHUEM
CEYEeHMI LIWIMH/IPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha 30.01.25
56 JIOKa3aTeJIbCTBO U BHIYMCIICHHE, IOCTPOCHUEM
CEYEeHMI LIWINH/pA, KOHYyCa
57 [Tpuknaguelie 3a1a4n, CBI3aHHBIE C HUJIUHIPOM 30.01.25
58 [Ipuknaguele 3a1aun, CBI3aHHBIE C UIUHIPOM 31.01.25
59 Cdepa u map 31.01.25
[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO. 06.02.25
60 Kacanue mapa u cdeps! miockoctsto. Bua n
n300pakeHue napa
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO. 06.02.25
61 Kacanue mapa u cdeps! miockoctsto. Bua n
n300pakeHue mapa
& VYpasuenue chepsl. [nomans chepsr u eé 07.02.25
yactei
63 Cummerpus chepsl 1 mapa 13.02.25
64 CrepeomeTpruueckue 3aa4 Ha 13.02.25

A0Ka3aTCJIbCTBO U BBIYUCIICHUEC, CBA3aHHBIC CO




65

66

cdhepoil u mapom, MOCTPOCHUEM MX CEUYCHUHN
IJIOCKOCTBIO

CTGpCOMeTpI/I‘ICCKI/Ie 3aJa4M Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC CO

cdhepoil u mapom, MOCTPOCHUEM MX CEUYCHUHN
IJIOCKOCTBIO

[TpuknanHelie 3a1a4m, CBsI3aHHBIC CO chepoii u

mapom

14.02.25

20.02.25

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaHZ[apTHBIe
noxoous

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI BpallilCHUA U
MHOTI'OIrpaHHUKOB

3agauym o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

20.02.25

21.02.25

27.02.25

70

71

72

3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

KonrtponbHas padora "Tena 1 moBepXHOCTH
BpaieHus"

O06wém nununapa. Teopema 06 00bEMeE
NPSIMOTO LWJIMHIPA

27.02.25

28.02.25

06.03.25

73

74

75

Brruncienne 00EMOB TEII ¢ HOMOIIBIO
onpenenéHHoro uaTerpaita. O6béM KoHyca
[Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH
KOHYyca

CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

06.03.25

07.03.25

13.03.25

76

[Ipuknagueie 3agaun mo Teme "OOBEMBI

13.03.25




77

78

IJIOIaAu TOBEpXHOCTEN Ten"

O0BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpHuyecKre 3aJjauu, CBI3aHHbIE C
BbIUMCIIEHUEM 00BEMOB I11apa, IapOBOro
CerMEHTa M 1IapOBOI'0 CEKTOPA

[Tpuknaaneie 3agaun no reme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa M TUIOLIA IO
cdeppl. COOTHOLIEHUSI MEKAY IUIOLIAIMU
MOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TEI

14.03.25

20.03.25

79

[TogoOHebIe Tena B npocTpanctse. M3MeHnenue
o0béMa ipu mogoouu. CrepeoMeTprudecKkue
3aJla4d, CBA3aHHBIE C BEIYHCIEHUEM 00BEMOB
TeJI U IUIOIIAJeH MTOBEPXHOCTEN

20.03.25

80

81

82

83

Kontponbnas padota "[1nomanm moBepxHOCTH

1 00BEMBI KPYTIIbIX TEH"

JIBmxenust npoctpancTBa. OToOpakeHus.
JIBrokenus u paBeHcTBO uryp. O0mme
CBOMCTBA JBMKESHUH

Buael nBukeHunii: napauiesbHbIN IEPEHOC,
LIEHTpaJbHasi CHMMETPHS, 3€pKajibHas
CUMMETpPHUS1, TOBOPOT BOKPYT MPSMOI
[IpeobpazoBanus noxoodus. [psimas u chepa
Dlinepa

21.03.25

03.04.25

03.04.25

04.04.25

84

85

FGOMCTqueCKHe 3a1a4i Ha MPUMCHCHUEC
JABUKCHU S

KonrtponsHas padora "BekTops! B
nmpocTpaHcTae”

04.04.25

10.04.25




86

87

88

89

90

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusauus 3Hanui: "llapamienbHocTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBe"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOJ10B Kypca reometpun 10—11 kiaccos,
cUCTeMaTu3alys 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremarusanud 3Hanui: "O0beM
MHOTOIpaHHUKa"

O6o6matonee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOIOrpaHHHuKa"

10.04.25

11.04.25

17.04.25

17.04.25

18.04.25

91

O6o6mmatoniee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarn3auus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

24.04.25

92

O6o6mmatomiee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremaruszanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIbIX Tel"

24.04.25

93

WroroBas koHTposibHAs paboTa

25.04.25




94

95

WroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IIEHNE U CHCTEMAaTH3aIlUs
3HAHUU

15.05.25
15.05.25

96

97

98

99

Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U
€€ PoJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUH KAaK HAYKHU U
€€ PoJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOTUHA

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KAaK HAYKHU U
eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B PA3BUTHHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

16.05.25

16.05.25

22.05.25

22.05.25

100

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

23.05.25

101

102

Hcropus pa3BuTHS CTEpPEOMETPUN KAaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK HAYKHU U
e€ POJIb B pa3BUTHHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHit

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23.05.25

28.05.25







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOT0 aHalIM3a, TEOMETPHUSI.
['eometpust, 10-11 kmaccel: 6a30Bbiii U yriayoiaeHHbIM ypoBHU/ JI.C.ATaHacsH U

ap. - "l[Ipocemenue".

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Hudpossie pecypcrl [IOK

Poccuiickas snektponHas mkosa https://resh.edu.ru/
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