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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH M MNPEIMETOB T'YMaHMTApPHOTO IIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEH OOyYarolUXCs MpH
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEITHOTO MPO(heCCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pas3aeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TeOopHil, (pOpMHUpPOBAHUE TMOHWMAHHUSA POJIM AKCUOMATHKH TpU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronnxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YriayOJEHHOM ypOBHE OOydYeHUS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHust denepanbHoii paboueit
MPOrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K U3yUYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISAET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YUYEHUS MATEMAaTUKU C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIuecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, AapAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD NMPSIMOMN U IUIOCKOCTU: NEPIEHIAUKYIISPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, TMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMua, MPaBWIbHAs TPEyroibHAas NUpamMUAa M IMPABHIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U MOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMOW IPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOW MHPaMUIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUs TPaBUIbHBIX MPU3M, CHUMMETPUS MPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasjIOKEHHH BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM. lIpsiMmoyrosibHas  cucremMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CuMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl U KoHyca. O0bEM miapa U I1apoBOTro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cepbl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHyCa, TUIOmaab chepsl U e€¢ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JOBUXKEHUN: TMapaulesbHBIM IMEpEeHoc,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(pOpMUPOBAHHOCTH IPAXKJAHCKOM MO3ULIMK 00YyYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOIIIOMY M HACTOSALIEMY POCCUMCKONM MAaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIErO;

4) hcTeTHYeCKOe BOCIIUTAHME!

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBbIC >KM3HEHHBIE IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUEHTAITUS
Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW ISl pelieHusl 3a7ady B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEUeCKOW esATEeNbHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUNH MEXKIy MOHATUSAMH, (POpMyITUpOBaATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JleNIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eCTBUA:



UCITIOJIB30BaTh BOIPOCHI KAaK MCCIEI0BAaTENbCKUM WHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOPEYHE,  MPOOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOro 0ObEKTa, SBJICHUS, IPOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 00bEKTaMu, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI MO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX pe3yJIbTaTOB, BEIBOJOB U 0000ILEHNUI;

MPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOILIECCA, A TAKKE BbIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaAEKHOCTh uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIIATh CBOU CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO IMO3ULIUNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aITOPUTM PELICHUS 3a/1ayH, BHIOMPATh CIIOCOO peLIeHHs ¢
y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJA/JE€Th  HABBIKAMU  IIO3HABATEIbHOM  pediekcuH Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTaTa peleHUs
MaTeMaTU4YeCKOH 3a1auu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX,
HaMJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAJIBHON
paboThl mNpu pelleHHH Yy4eOHbIX 3a7ad, NPUHUMATh 1€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl padoOT, JOroBapuBaThCs, OOCYXKAAaThb INPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUN;

e TPUMEHATh AKCHOMBI 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 OMNEPUPOBATH TOHSATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYyToJIbHBINA Mapaienenunes, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TIIOCKOCTh, BBIMOIHATH MU300pakeHUsT QPUTYp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTeMaTHYECKHUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyallld, MPUMEHSATh U3y4YCHHBIC TOHATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
mpoOIeMbl, MOJEIUPOBATh peajbHBIE CHUTYallMd Ha SI3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIWHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(pepoit u 1mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOIYYESHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMH, CBA3aHHBIMU C KOMOWHALMSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaAaHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEJACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JI€KAPTOBOW CUCTEME KOOPIMHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUW OT TOYKU IO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATHUSMH, CBSI3aHHBIMU C JBIIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS IUIMHIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUECHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/ MEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl IJSl PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN W
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATh PEANIbHBIE CUTYyallUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIIM C HCIOJIB30BAHUEM TIE€OMETPUYECKUX TIOHATUM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MMPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300pakKeHUs] HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ MIoCKOCTh;
MOJIyTIPOCTPAHCTBO

01.09.2023

06.09.2023

06.09.2023

08.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

13.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE

13.09.2023




CICACTBUA U3 HUX

15.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus IPSIMBIX U TIOCKOCTEH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCYCHHI
Pa3HBIMH [IBETaMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJTyYEHHBIX IJIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N3o06paxkeHne ceyeHuii mupamMuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH.

20.09.2023

20.09.2023

22.09.2023

27.09.2023

27.09.2023

29.09.2023




PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHHM

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHuil MPsSIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

04.10.2023

04.10.2023

06.10.2023

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

11.10.2023

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

11.10.2023

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS

13.10.2023

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX T-Ielf)Te)KeI‘/'I " 3aII1UCh 111aroB
MTOCTPOCHHUS

[ToBTOpenue mianumerpuu: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue

18.10.2023

18.10.2023




TPEYroJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B cCEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJITAHUMETPUHU U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpelrBaronmecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapansenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM IapajuieIbHON
JAHHOM MPSMOM, IPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIe)KaIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuu
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

[TapannenpHOCTH TpeX NpsMbIX. Teopema

0 TpEX NapaJuleIbHBIX NpsAMBIX. Teopema o

CKpCHIUBAOIUXCA MTPAMBIX

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJLJIEILHOTO
npoektupoBanus. U300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

20.10.2023

25.10.2023

25.10.2023

28.10.2023

08.11.2023

08.11.2023

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

10.11.2023




29

3amayn Ha JOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B IPOCTPAHCTBE

15.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOU U
IIJIOCKOCTH

15.11.2023

31

FGOMeTquGCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
mapaJICJIbHOCTBIO IMPAMBIX U MJIOCKOCTEH
B ITPOCTPAHCTBEC

17.11.2023

32

[TocTpoeHue ceueHust, MPOXOIAILETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIEIBHOIO IPYTroi nmpsimoil. Pacuér
OTHOIIEHUI

22.11.2023

33

34

35

36

[TapannenbHas NpoeKuUs, IPUMEHEHNE
JUISL IOCTPOEHMSI CEUeHUH Ky0a U
napauienenumnena. CBoncTaa
napajuieJienune1a u Npu3Mbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiICJIbHOCTH IBYX IUIOCKOCTEH

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAILIEN
4yepe3 TOUKY, HE IPUHAAIEKALLYIO0 TaHHOM
IJIOCKOCTH U CIIEICTBUA U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O

napajlyiICJIbHOCTH NPAMBIX IEPCCCUCHUA
IIpU ICPCCCUCHUH ABYX MapaJlJICJIbHBIX

22.11.2023

24.11.2023

29.11.2023

29.11.2023




IIJIOCKOCTEN TpEThben

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajyIeIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKY MapauieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMsI MTapaJUIeIbHBIMU TUIOCKOCTSIMU

01.12.2023

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA

06.12.2023

06.12.2023

40

CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuiesienumnesa

08.12.2023

41

42

43

Brruucnenue JyiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Iapajulelienunesie

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIPHOCTH MIPAMON U
IIJIOCKOCTH

[lepneH MKy IAPHOCTH NPSAMOM U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

13.12.2023

13.12.2023

15.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEHIUKYISPHON K IIIOCKOCTH

20.12.2023

45

[InmockoCcTH M NEepNeHIUKYJIIIPHBIE UM
IPsAIMBIE B MHOTOI'PaHHHUKAX

20.12.2023




46

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

22.12.2023

47

48

49

[TeprienAMKYJISIp ¥ HAKJIOHHAS.
[TocTpoeHue nepnesauKysipa u3 TOUKU
Ha MPAMYIO

[lepneHuKyasip U HAKIOHHAS.
[TocTpoeHue nepneHauKyIsipa U3 TOUKU
Ha MPAMYIO

Teopema 0 TpEX NMepreHAuKyIsIpax
(npsimast 1 oOpaTHas)

27.12.2023

27.12.2023

10.01.2024

50

Teopema o TpEX neprneHANKyYJIsApax
(mpsimast 1 oOpaTHast)

10.01.2024

51

52

Yroa MECKAY CKPCHIMBAOIIUMUCA
IMpsAMBIMHA

[Touck neprneHIuKyIspHBIX IPSIMBIX C
MOMOIIIbIO EPHEHAUKYIIIPHBIX
IJIOCKOCTEN

12.01.2024

17.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

17.01.2024

54

55

56

[Toctpoenue ceuenunii kyda, MIpU3MBlI,
MIPaBUJIBHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKIINU

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUIILHON ITUPAMUJBI C IIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETPHUH B MHOTOI'PAHHUKAX

19.01.2024

24.01.2024

24.01.2024




S7

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

26.01.2024

58

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

31.01.2024

31.01.2024

60

CriocoObl OIyCTUTh HNEPIEHAUKYJIISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO
napajieIbHON MPAMO

02.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrooKEeHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEHME: yroa Mex 1y IpsSAMBIMHA Ha
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YyTOI MEKITY
CKPEILIMBAIOIIUMUCS NPSIMBIMU B
MIPOCTPAHCTBE

07.02.2024

07.02.2024

09.02.2024

14.02.2024

65

FGOMCTpI/IquKI/Ie METObI BEIUYHUCIICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

14.02.2024

66

67

JIByrpansbil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yTila
[lepnenquKyspHbIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IIJI0CKOCTEN

16.02.2024

21.02.2024




68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHust IByX II0CKOCTeN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

21.02.2024

69

[IpsimoyronbHbBIN Napauienenunen; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJienune1a

28.02.2024

70

71

72

Teopema 0 1MaroHany NPsIMOYTOIBHOTO
napajuiesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAOIIHUECCA ITPAMBIC,
apaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

28.02.2024

01.03.2024

06.03.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUAX

06.03.2024

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Breluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHOMN TUNIOCKOCTH

TpéXrpaHHbIll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

13.03.2024

13.03.2024

15.03.2024




DNeMEeHTHI CPePUIECKON TeOMETPHH:

" reoae3snyecKkue JIMHAU Ha 3eMiie 20.03.2024
78 KonrponsHast padora "Yrisl u

paccrosiHus" 20.03.2024
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK

U €ro 2JeMeHTHI" 22.03.2024
80 [Tupamupa. Buasl nupamua. [lpaBunsnas

nupamMuaa 03.04.2024
81 [Ipu3ma. [Ipssmast 1 HAKJIOHHAS IPU3MBI.

[IpaBwiibHas nmpusma 03.04.2024
82 [Ipsimoit mapaienenunern,

MPSIMOYTOJIbHBIN Mapasienenurnen, Kyo 05.04.2024
83 Brimykisie MHOTOTpanHuKd. Teopema

Ditnepa 10.04.2024

Brimykisie MEOTOTpaHHUKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U OTyNpaBUIIbHBIE 10.04.2024

MHOTOTPaHHUKH
85 KontponbHas pabora "MHororpaHHUKH" 12.04.2024
86 [ToHsATHE BEKTOpA HA IIOCKOCTH U B

IIPOCTPAHCTBE 17.04.2024
87 CymMa BEKTOpOB 17.04.2024
88 Pa3nocTh BekTOpOB 10.04.2024
89 [TpaBwiio mapamienenuena 24.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO




24.04.2024

Pasnoxxenue Bektopa 1o 0azucy Tpéx

1 .
9 BEKTOPOB, HE JISKAIINX B OTHON 1 96.04.2024
TUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1 03.05.2024
93 Bhruniciienue yriia Mexy BEKTOPaMH B 1
MIPOCTPAHCTBE 08.05.2024
94 I1 i 1
pocTeiie 3a1a4n ¢ BEKTOPaMu 08.05.2024
95 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 10.05.2024
N .
96 pocTeiie 3a1a4n ¢ BEKTOpaMu 1 15.05.2024
7 I1 i
9 pocTeiie 3a1a4n ¢ BEKTOpaMu 1 15.05.2024
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 17.05.2024
99 O06o0meHne 1 cucTeMaTu3aIys 3HaHuH 1 99 05.2024
1 154
00 TOTOBasi KOHTPOJIbHAs paboTa 1 99 05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 94.05.2024
102 i
0 O000111eHE U CUCTEMATH3AIIUS 3HAHUI 1 99.05.2024
OBLIEE KOJIMYECTBO YACOB 110 102

I[TPOIT'PAMME




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
ara uugpoBbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3yuyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue Tembl "KoopauHaTel BeKTOpa
1 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE" 07.09.2023
5 [ToBTOpenue tems! "CkansipHoe 1
MIPOM3BEICHUE BEKTOPOB" 07.09.2023
[ToBTOpeHue Tems! "YpaBHEHHE IPAMOI,
4 . 1
IPOXOJsIIeH yepe3 JBe TOUKu" 14.09.2023
YpaBHeHUE MJI0CKOCTH, HOPMalb,
5 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax 14.09.2023
7 B 1
€KTOPHOE TPOU3BEICHHE 91.09.2023
6 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE 21.09.2023
AHanuTHYeCKue METOIbl pacyéra yria
7 1
MEXly NPSMBIMA B MHOTOI'paHHUKAX 28.09.2023
8 dopMya pacCTOSTHUASA OT TOYKH JI0 1
MJIOCKOCTH B KOOPJIMHATAX 28.09.2023
9 HaxosxaeHne pacCTOsSHUI OT TOUKHU 10 1
TUIOCKOCTH B KyOe 05.10.2023
10 KonTtponbHast pabora "AHanutuueckas 1 1
reoMerpus" 05.10.2023
1 CedeHunst MHOTOTPAaHHHUKOB: CTaHJapTHBIE 1
MHOTOT'PaHHUKH 12.10.2023




12

CeucHus MHOI'OIpaHHUKOB: MCTO/ CJICIOB

19.10.2023

13

14

15

[TapaynenpHble NPAMBIE U TUIOCKOCTH:
IapaJujleIbHbIE CEYEHUs

HapanneanLIe IIPSAMBIC U ITIJIOCKOCTH:
YTJIbI MEXY CKPCUHIMBAIOIIUMUCH
MMpsAMBbIMHA

[leprieHquKyISIpHBIE TIPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEeHIUKYISPHBIX TUIOCKOCTEN U
PSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB

26.10.2023

26.10.2023

09.11.2023

16

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O Tpex
NEPHEHAUKYIAPAX, BBIYUCICHUS IIIUH B
MHOT'OI'PaHHHUKAX

09.11.2023

17

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JISI
riomiaied, cooopakxeHus moaoous

16.11.2023

18

19

20

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0MIAJIEH, COOOpaXKEHUS IO 100MsI

[Inomanu ceyeHnii MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 01001t
KonTtponshas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

16.11.2023

23.11.2023

23.11.2023

21

O06BEM Tema. O0BEM IPSIMOYTOJIBHOTO




napaujicjicnmicaa

30.11.2023

3anaun 00 yABOEGHUHU Ky0Oa, 0 KBaJpaType

22 Ky0a; 0 TPUCEKIUH yTia 30.11.2023
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
23 BbIUKCJICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesenuena o 07.12.2023
24 O0BEM IpSAMON TPU3MBI 07.12.2023
o5 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSIMOI TTPU3MBI 14.12.2023
Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO
26 onpez[enéHuHoro unterpana. O6pém 14.12.2023
HAKJIOHHOM MPU3MBI
97 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMuU ¢ OOILIUM YTIIOM 21.12.2023
28 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00bEMOB IMUPaAMU/ C OOIITUM yTIIOM 21.12.2023
29 CrepeoMeTpUuecKUe 3aJa41, CBSI3aHHBIE C
00BEMamMH TUpaMUIbI 11.01.2024
[Tpuknanueie 3agaun mo Teme "OO0bEMBI
30 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM 11.01.2024
TIPU3MBI
31 [Tpumenenue o0bEMOB. Boruncnenue
pacCTOSTHUSA JI0 TUIOCKOCTH 18.01.2024
39 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA" 18.01.2024
33 Hunuaapudeckasi MOBEPXHOCTD,
o0pa3yronire HUIHHIPUIECKON 25.01.2024




nosepxHoctd . Huwmmnap. [psamoit
KpyroBo# nuiunip. [lnomans
MOBEPXHOCTH LIMJIMHAPA

Konnueckast moBepxHOCTh, 00pa3yromue
KOHHYECKOU noBepxHocTu. Konyc.

34
CeueHue KOHYyca MIIOCKOCTBIO, 25.01.2024
napajuieNIbHOW TUIOCKOCTH OCHOBaHUS
VYceuénnslil konyc. M300paxkenue
35 .
KOHYCOB M YCEUEHHBIX KOHYCOB 01.02.2024
[Tnomanaps 60KOBO MOBEPXHOCTU U
36 M
MOJTHOM MOBEPXHOCTU KOHYCa 01.02.2024
CrepeomeTpruecKue 3aa4u Ha
37 OKa3aTesIbCTBO U BBIYHMCIICHHE,
8 . 08.02.2024
MOCTPOCHUEM CEUEHUH IIMIINHIpPA, KOHyCca
CrepeomeTpuyuecKkue 3aa4u Ha
38 0Ka3aTeJIbCTBO M BLIYKMCIIEHUE,
: . 08.02.2024
MMOCTPOCHUEM CEUCHUH IMIIMHIPA, KOHYCa
39 [TpuknaaHbIe 3aa9u, CBSI3aHHBIC C
TATUHAPOM 15.02.2024
40 Cdepa u ma
epa w map 15.02.2024
[Tepeceuenue chepsl u mapa ¢
41 mIockocThio. Kacanue mapa u cepsl
pa it cpep 22.02.2024
IJIOCKOCTHIO. Bu 1 n300paxkeHue mapa
42 VYpaBuenne chepsol. [Inomans chepsr u eé
yacteit. Cummerpus cepsl u mapa 22.02.2024
43 CrepeoMeTpHuuecKue 3aa4u Ha
JIOKa3aTeJIbCTBO Y BBEIYHCIICHHE, 29.02.2024




CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

44

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO

29.02.2024

45

46

[ToBTOpEHUE: OKPYKHOCTD HA IIOCKOCTH,
BBIYHCJIICHUSA B OKPY)KHOCTI/I, CTaH,IIapTHI)IC
moa00ust

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllICHUS U
MHOTI'OI'PaHHHUKOB

07.03.2024

07.03.2024

47

3anauu o reme "Tena u moBepxHOCTH
BpaieHus"

14.03.2024

48

49

50

KonTponbnas pabora "Tena u
MOBEPXHOCTHU BpaleHus"

O6wém nununapa. Teopema 06 00bEME
IpsSIMOTO NWINHAPa. Beraucnenue
00BEMOB Tell C TOMOIIBIO OMPEACIEHHOTO
uHTerpana. O6bEM KoHyca

[Tnomaan OOKOBOM M MOJIHOM
ITOBEPXHOCTU KOHYCA

14.03.2024

21.03.2024

21.03.2024

51

[Ipuknagaeie 3agaun 1o Teme "OO0BEMBI 1
IJI0IIaAN TOBEpXHOCTEN Ten"

04.04.2024

52

OO0BéM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUHCIIEHHEM O0BEMOB
nrapa, IapoBOro CerMeHTa U MIapoBOTo

04.04.2024




CeKTopa

53

[Tono6GHbIe Tena B MPOCTPAHCTBE.
N3menenne 06wEma mpu oo0uu.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MMOBEPXHOCTEU

11.04.2024

54

55

56

KoHnTtponbhas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO uryp. Obuiue
CBOMCTBA ABWKEHUI. BUAbI ABMKEHUN:
napaJuleNIbHBIN IePeHoC, IeHTpallbHas
CUMMETpHS, 3epKAIbHAST CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOMN

[IpeoOpazoBanust mogobus. [Ipsmas u
cdepa Ditnepa

11.04.2024

18.04.2024

18.04.2024

57

Kontponbnas padota "BekTops! B
npocTpaHcTae”

25.04.2024

58

O6o06matomiee moBTopenue 11 moHsTHi 1
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[TapamyienbHOCTh NPSMBIX U IIJIOCKOCTEMN
B IIpOCTpaHcTBe"

25.04.2024

59

O6o6matomee moBTopenue 11 moHsTHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3allis 3HaHWI:
"BexTops! B mpocTpaHcTBe"

02.05.2024

60

Ob6o6maroee noropenue 11 noHATH 1




MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"OO6beM MHOTOTpaHHUKA"

02.05.2024

61

Ob6o6maromee noropenue 11 noHsATH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"[Tmomraau MOBEPXHOCTU U 00BEMBI
KpyrJbix Ten"

16.05.2024

62

Ob6o6maromee mosropenue 11 moHsATHH 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"[Timomraay MOBEPXHOCTH U 00BEMBI
KpyrJbix Ten"

16.05.2024

63

64

Wrorosas koHTposibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

23.05.2024

23.05.2024

65

[ToBTOpenue, o6odIIEHNE 1
CUCTEeMAaTH3aIHsl 3HAHHHA

66

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

67

68

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKH U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUH KAK
HayKH U €€ POJib B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






