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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiseTcs OMHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I'€OMETPUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM TE€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEUeHHE  BO3MOXKHOCTH  NPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCBHIBAaTh W U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATb, MPOBOAMTH JOKAa3aTEIbHBIE PACCYXKACHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEIACHU U
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCICAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHbIE CBS3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOrpaMM, OOECHeUnuTh YIiyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 xitacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102
yaca 3 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaroImmecs npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsameIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajujiesIbHON MPOEKUUU. YTIJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIsIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAy IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOAEKadIp U UKOCadIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronmpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUJIOCKOCTh K cdepe. M3obpaxkenue 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
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
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, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PemieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapaulebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pPKAIbHASA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus noaoousi. [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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKOW MAaT€MaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapozaa, chopMUpOBAaHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnr U Ppeannu30BbBIBATH COOCTBEHHBIE IKU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MAaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK [JIs pelieHus 3amad B 00yacTu
OKpY’)Karoliel cpenibl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKd ©  OOIIECTBEHHOW TMPAKTUKH, ITOHWMAaHHE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXIYy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOU CYXKICHUA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYAJTIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX TPHU 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: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha [JIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUMX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKHUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMAaTHYECKUX 33]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHATUSA B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKu  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MPakKTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHHS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AHHBIMH C KOMOHMHALIMSMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOIO0OHBIX TE;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpAIllCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKUE 3a1a4M HA BBIUMCICHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeNl BpaIlEHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHs KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YEpPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (opme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INPOLIECCE IIOMCKAa  PELICHUS
MaTeMaTHueCcKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIMUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH dyHaamenTa pa3BUTHSA TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmsbl Bcero Konrpoarupie | Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypebi
1 BBeznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnosioxkeHue npsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTI) MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ I:::FD;:::;::[M PasiIelIon HTem Beero Kontpoububie | IlpakTnueckue E)I:::zl::)oo:ab;g]bnme
padoTshI padoThI pecypesI
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606HICHI:IG u 15 |
CUCTEMaTH3aIUs 3HAHUH
3 O0BEéM MHOTOTPaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, 06o6meHI:Ie u 17 )
CUCTEMaTH3aIlUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4yeHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

[TonsTHS cTepeoMeTpHr: TOUKa, psmas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

05.09.2023

[TonsTHs: mepeceKkaroecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miIocKoCTh;
MOJIYTIPOCTPAHCTBO

08.09.2023

[TonsATHs: nepecekaronecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ MiIoCKoCTh;
MOJIYTIPOCTPAHCTBO

12.09.2023

MHororpaHHuKH, U300paKEeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09.2023

MHororpaHHuKH, U300paKEeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

15.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUA N3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUH U NTEPBbIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U INIOCKOCTEN

22.09.2023

10

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEopa. M3o0pakeHne epecedcHuHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

26.09.2023

11

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPE3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHye OCTPOEHHBIX CEYEHUM
pa3HbBIMU IIBETaMHU

26.09.2023

12

N300paxenune cedeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanue NOCTPOSHHBIX CEYCHUN
pa3HbBIMU IIBETaMHU

29.09.2023

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHumst
IIOJIyYEHHBIX IIJIOCKOCTEM.

03.10.2023




PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

Merton cnenoB i HOCTPOCHUS CEUEHHUH

03.10.2023

15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

Mertoa cieoB IJist TOCTPOSHUS CEUYSHUH.

CBoiicTBa niepeceuyeHnid MpsIMbIX U
IIJIOCKOCTEN

10.10.2023

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MMOCTPOEHUS

10.10.2023

18

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3allUCh LIaroB
ITOCTPOEHUS

13.10.2023

19

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

17.10.2023

20

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUs

17.10.2023

21

IToBropenue manumerpun: Teopema o
MPONOPIMOHANBHBIX OTpe3kax. [Tomodue

20.10.2023




TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
IJITAHUMETPUHU U CTEPEOMETPUH

24.10.2023

23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3aumHoOe pacnosnoxeHue npsmMbix B
npocrpancTse. CKpenBaronyecs
npsimble. [Ipru3Haky cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

27.10.2023

25

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH MPSMOM MapasiiebHOI
JTAHHOW MPSAMOM, IPOXOASAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KalIEH Ha
JAaHHOM npsMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

07.11.2023

26

[TapannensHOCTh TpeX NpsiMbIX. Teopema

0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema o

CKpCHIUMBAOINUXCA ITPAMBIX

07.11.2023

27

[TapannenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKIUN

10.11.2023

28

[enTpanbHas npoeKkuus. YToiui ¢
COHAITPAaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPAMBIMHU

14.11.2023




29

3amayn Ha NOKA3aTEIHLCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

14.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CBoiicTBa napajieIbHOCTU MPSMON U
IIJIOCKOCTH

17.11.2023

31

FCOMeTpI/ILIeCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 JOKa3aT€JIbCTBO, CBA3aHHBIC C
mapalyiCcJIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B IIPOCTPAHCTBC

21.11.2023

32

[TocTpoeHne ceyenus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha YepTekKe U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

21.11.2023

33

[TapannensHast npoeKLHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUCHHI KyOa U
napaienenunena. CBoicTaa
napajuieJienumeaa u mpu3Mbl

24.11.2023

34

[TapannensHele ockocty. [IpusHaku
MapajuIeIbHOCTH JBYX INIOCKOCTEN

28.11.2023

35

Teopema 0 mapajieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIefl
yepe3 TOUKY, He MPUHAJICKAIYIO0 TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

28.11.2023

36

CaolicTBa napajuieNbHBIX MJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus

01.12.2023




MIPU NIEPECEUCHUHU JIBYX MapalIeIbHbBIX
IJTIOCKOCTEH TpeThen

37

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUHN IPAMOM €
JBYMS HapaJljIeIbHBIMU IJIOCKOCTSIMU

05.12.2023

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.2023

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTIO
napaesenumnena

12.12.2023

41

Brruncnenue 1iMH OTpe3KOB B KyOe 1
MPSIMOYTOJIBHOM TapajieJenuIe e

12.12.2023

42

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

15.12.2023

43

[lepneHMKyIAPHOCTD NPSMON U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

19.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K INIOCKOCTH

19.12.2023

45

[1nockocTH ¥ IepNeHAUKYISIPHBIE UM




IpsAMBIC B MHOT'OI'paHHUKAX

22.12.2023

46

[InockoCTH U EpIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

26.12.2023

47

[lepnienuKynsAp U HAKIOHHAS.

[Toctpoenue neprneHauKysapa u3 TOUKU

Ha [PSAMYIO

26.12.2023

48

HepHeH,Z[I/IKy.]'Iﬂp M HAaKJIOHHAasd.

HOCTpOCHI/Ie MNEPNCHAUKYJIAPA U3 TOUKHU

Ha IpsAMYrO

29.12.2023

49

Teopema o TpEX MeprneHAuKyIIpax
(npsimast 1 oOpaTHas)

12.01.2024

50

TeopeMa 0 TpEX NepHeHANKYIIApAx
(mpsimast u oOpaTHasi)

16.01.2024

51

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMA

16.01.2024

52

[Tonck neprneHAMKyISPHBIX NPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

19.01.2024

53

OpTOFOHaJ'IBHOC IMPOCKTUPOBAHUC

23.01.2024

54

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
IIPaBWJIBHON NMUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

23.01.2024

55

[Toctpoenue ceuenunii kyoa, MpU3MBl,
MPaBUJIBHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

26.01.2024

56

CummMeTpus B IPOCTPAHCTBE
OTHOCHUTEIBHO MockocTu. [lnockoctu

30.01.2024




CUMMETPUN B MHOT'OTPaHHUKAX

57

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICCTBUE CUMMETPUU

30.01.2024

58

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

02.02.2024

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
paccTOsSHUI OT TOYKU JI0 TIIOCKOCTH

06.02.2024

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPDIL:
CUMMETpHS, CIIBUT TOYKHU TIO
napasieIbHON MPAMO

06.02.2024

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

09.02.2024

62

KonrponsHas padora "B3aumHoe

p p

PaCIoJIOKEHUE TIPSIMBIX U TIJIOCKOCTEH B
npocrpaHcrae”

13.02.2024

63

[ToBTOpEeHue: yroa Mexay NpsMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJLHOM TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

13.02.2024

64

IToBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

16.02.2024

65

FCOMCTpI/I‘{CCKI/IC MCTOABbI BEIYUCICHUA
yriia MCXKAy NpsAMbIMHA B MHOT'OT'PAHHUKAX

20.02.2024

66

JIByrpanHsb1i yroy. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOTO yTIila

20.02.2024

67

[lepnieHIuKyNspHBIE MIOCKOCTH.
CgolicTBa B3aMMHO MEPIECHANKYIISIPHBIX

23.02.2024




IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKU
IIepECEUYECHUS ABYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

27.02.2024

69

[IpsimoyronbHbIN Napauieenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSAMOYTOJIbHOTO
napajuielenunena

27.02.2024

70

TeopeMa 0 JUuaroHaJjii npsiMmoyroJjibHOro
nmapajjeacnuieaa u CICACTBUC U3 HeE

01.03.2024

71

CTepeOMeTpI/I‘{eCKHe U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

05.03.2024

72

HOBTOpeHI/IGI CKpCHIMBAOIINUECCA TTIPAMBIC,
IapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

05.03.2024

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEUIUBAIOIINXCSA MPSAMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTBIX CUTYAIUIX

12.03.2024

74

Paccrossame oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUuC OT HpﬁIMOfI A0 IIIIOCKOCTHU

12.03.2024

75

Beruncnenue pacctosHANA MEXIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHAUKYIIIPHON TUNIOCKOCTH

15.03.2024

76

TpéXrpaHHblii yroi, HepaBeHCTBa s
TpexrpanHbIX yrioB. Teopema I[Tudaropa,
TE€OpEMBbI KOCHHYCOB U CHHYCOB JJISI

19.03.2024




TPEXTPAHHOTO yIyia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 reoIe3NYEeCKUE JIMHUYU Ha 3emiie 19.03.2024
73 Kontponbnas padota "Yribl u

paccrosaHus" 22.03.2024
79 Cucremaru3zanus 3HaHuK "MHOTOrpaHHUK

U €ro 3J1eMeHTHI" 02.04.2024
20 [Tupamupa. Bunsl nupamua. [lpaBunsHas

nupamMuaa 02.04.2024
31 [Ipusma. [IpsAmast 1 HAKJIOHHAS IPU3MBI.

[IpaBuiibHas nmpusma 05.04.2024
%) [IpsiMoii napainenenunen,

NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo 09.04.2024
23 Beinyxkiible MHOrorpanHuku. Teopema

Diinepa 09.04.2024

Brinykiible MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U OTYNIpaBUIbHBIE 12.04.2004

MHOTOTpaHHUKU
85 KonTponbnas pabora "MHuororpanHuku" 16.04.2024
26 [TonsTHE BEKTOpA HA MJIOCKOCTH U B

MIPOCTPAHCTBE 16.04.2024
87 CymMma BEKTOpOB 19.04.2004
88 Pa3zHocTh BEKTOPOB 73.04.2004
89 [IpaBuio mapannenenunena




23.04.2024

90 vy
MHOKEHHE BEKTOpa Ha YUCIIO 26.04.2004
PasnoxxeHne BekTopa 1o 6azucy Tpeéx
91 i
BEKTOPOB, HE JICXKAIIHUX B OJTHOM 30.04.2004
IUIOCKOCTH
92 C
KaJISIPHOE TIPOU3BEICHHUE 30.04.2004
93 Brruncnenue yriia Mex 1y BEKTOpaMu B
MPOCTPAHCTBE 03.05.2024
94 IT 5
poCTeHIIHe 3a/1a9U C BEKTOpaMHU 07.05.2004
95 IT i
pocTeiime 3a1a4u ¢ BEKTOpaMu 07.05.2004
96 IT i
pocTeiime 3a1a4u ¢ BEKTOpaMu 10.05.2024
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH
14.05.2024
98 O0001IeHre 1 cucTeMaTh3aus 3HaHUH
14.05.2024
99 O000111eHIE U CUCTEMATH3AIU 3HAHUI
17.05.2024
100 n
TOTOBasi KOHTPOJIbHAs paboTa 21.05.2004
101 Hrorosast koHTpopHAs paboTa
21.05.2024
102 O0001IeHrEe 1 cUCcTeEMaTH3alus 3HAHUH




24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckue A P
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI
| [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE" 05.09.2023
) [ToBTopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB" 05.09.2023
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEXy BEKTOpaMH B IpOCTpaHCTBE" 08.09.2023
4 [ToBTOpEeHUE TeMBI Y paBHEHHE MTPSIMOH, |
MpoXxosuIel yepes 1Be TOUKu" 12.09.2023
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax 12.09.2023
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YpaBHEHUE IUIOCKOCTH B OTPE3Kax 15.09.2023
7 BexropHoe nmpousseneHne 1
PHOE TIPOHSREA 19.09.2023
g JIuneliHbIe HEPABEHCTBA, JINHEWHOE |
MIpOrpaMMHUpPOBaHUE 19.09.2023
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE 22.09.2023
10 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKaxX 26.09.2023
11 AHaJIUTUYECKHE METOBI pacuéra yria 1




MCKAY IMJIIOCKOCTAMU B MHOTOTI'paHHHKAX

26.09.2023

dopMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAMHATaX 29.09.2023
13 Haxoxnenue paccTossHuM OT TOUKH J10
IJIOCKOCTH B KyOe 03.10.2023
14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
IJIOCKOCTH B TIPABWJIBHOM MUpaMu/ie 03.10.2023
15 KonTponbhas padota "Ananuruyeckas
reomeTpus” 06.10.2023
16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE
MHOTOTpaHHUKU 10.10.2023
17 CeueHusi MHOTOTPaHHUKOB: METO/I CIIEJIOB 10.10.2023
CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE
18 HJIOCKOCTI/Ii HepeceYeHUsI IPSAMBIX U 13.10.2023
IJI0CKOCTEN
19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
NapajuIeIbHbIE CEUYEHUS 17.10.2023
20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUI 17.10.2023
[TapannenpHble MpsMBbIE U TUIOCKOCTH:
21 YIUIBI MEXKY CKPEILMBAOIUMHUCS 20.10.2023
MPSIMBIMA
IlepneHiuKynsApHBIE IPSIMBIE U
” IJIOCKOCTH: CTaHJapTHBIE I'IapBIV
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN U 24.10.2023

IpsAMBIX, CUMMETPHUH MHOI'OI'PAaHHUKOB




23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24.10.2023

24

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OIPaHHUKAX

27.10.2023

25

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIomaaen, COoOpakeHHs TO00MS

07.11.2023

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIomaael, COoOpakeHHs MOT00MS

07.11.2023

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
TJI01A e, COOOpaKEeHUSI TTOT00MS

10.11.2023

28

[Tnomaau ceueHniit MHOTOTPaHHUKOB:
TJIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

14.11.2023

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUIOIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

14.11.2023

30

Konrponsnas padora "[loBTopenue:
MHOT'OTpaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

17.11.2023

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

21.11.2023

32

3amgaun 00 yaBOECHUH Ky0a, O KBaApaType
Ky0a; 0 TPUCEKITNH yIia

21.11.2023




33

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesienuneaa

24.11.2023

34

[Ipukiagnelie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

28.11.2023

35

O0BEM npsAMOI TIPU3MBI

28.11.2023

36

CrepeoMeTpHUEeCKUE 3a7jaui, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

01.12.2023

37

[IpuknanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

05.12.2023

38

Brrauciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpaina. O0bEM
HAKJIOHHOM NPU3MBI

05.12.2023

39

Brruncinenue o0ObEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaia. O0béM
MU PAMHU/TBI

08.12.2023

40

dopmyna 00bEMa MUPAMUIBI.
OTHoOMIeHHE 00HEMOB TUPAMHUJT C OOIIIM
YTJIOM

12.12.2023

41

dopmyna 00bEMa TUPAMUIBI.
OTHoOMIeHHE 00HEMOB TUPAMHIJT C OOIIIUM
YTJIOM

12.12.2023

42

CrepeoMeTpHUUeCKUE 3a7jaui, CBA3aHHBIE C
00bEMaMU HaKJIOHHOW MIPU3MBbI

15.12.2023

43

CrepeoMeTpUYECKIE 33/1auH, CBSI3aHHBIC C
00BEMaMU TUPaAMUJIBL

19.12.2023




[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 E;J;“g, Iv(I:I1)3.1513aHHLIe ¢ 00bEMOM HAKJIOHHOM 19.12.2023
45 [Ipuknanueie 3anaun no reme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI 22.12.2023
46 [Tpumenenne 00bEMOB. Brruncienne

pacCTOAHUS 10 TIOCKOCTH 26.12.2023
47 KonTponbnas padota "O0béM

MHOTOrpaHHuka" 26.12.2023

Hunuaapuyeckas MOBEPXHOCTb,
48 Egi;ﬁiﬁ HWJIAHIPUYECKOMN 29.12.2023
49 Munuaap. [IpsMoit KpyroBod HUIMHAP.

[Imomaae MOBEpXHOCTH HWJIMHAPA 12.01.2024
50 Konnueckas moBepXHOCTh, 00pa3yromme

KOHHMYECKOM rnmoBepxHoctu. Konyc 16.01.2024
51 CeueHue KOHYyca IIOCKOCTBIO,

MapaieIbHOM MJIOCKOCTH OCHOBaHUSA 16.01.2024
5 VY ceu€HHbIi KOH"yc. N3o6pakenue

KOHYCOB M YCEUEHHBIX KOHYCOB 19.01.2024
53 [Tmomaas 60KOBOI MOBEPXHOCTH H

IIOJIHOM ITOBEPXHOCTH KOHYCa 23.01.2024
54 [Tmomaae 60KOBOIT TOBEPXHOCTH U

MOJTHOM MTOBEPXHOCTH KOHYCA 23.01.2024

CrepeomeTpuueckue 3aauu Ha
55 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE, 26.01.2024

MIOCTPOCHHUEM CEUEHUN IUINHIPA, KOHYCa




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUSHHH WINHAPA, KOHYCa

30.01.2024

57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

30.01.2024

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

02.02.2024

59

Cdepa u map

06.02.2024

60

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

06.02.2024

61

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

09.02.2024

62

VYpasuenue chepsl. [Lnomans chepst u e€
yacTeu

13.02.2024

63

Cummetpus cdepsl U mapa

13.02.2024

64

CrepeomeTpHuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

16.02.2024

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

20.02.2024

66

HpI/IKHaI[HI:IG 3aga4u, CBA3aHHBIC CO




cdepoit u mapom 20.02.2024
[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
67 BBIYHCIICHUS B OKPY>KHOCTH, 27.02.2004
CTaHJIapTHBIE TTO00US
68 Paznuunple KOMOMHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB 27.02.2024
69 3agaun no Teme "Tena U MTOBEPXHOCTH
BpaieHus" 01.03.2024
70 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus" 05.03.2024
71 Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus" 05.03.2024
7 O06wém nnnunapa. Teopema 06 00bEME
MPSIMOTO LUJIMHJIpa 12.03.2024
Brruucnenue 00bEMOB TEN ¢ TOMOIIIBIO
73 ornpenenéHHoro uHrerpaina. O0bEm 12.03.2024
KOHYyca
74 [Tnomaan GOKOBOM ¥ IMOTHOM
IMOBEPXHOCTH KOHYCA 15.03.2024
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
75 BBIYUCIICHHEM 00BEMOB ITUIIMHAPA, 19.03.2024
KOHYyca
76 [Ipuknagueie 3agaun mo Teme "OOBEMBI
IJIO[aAN TOBEpXHOCTEN Ten" 19.03.2024
OO0BEM 11apa U MapoBOTO CEKTOPa.
77 Teopema 06 00béme trapa. [lnomans
chepnl. CTepeoMeTprUIEeCKre 3a/1a4H, 22.03.2024

CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB




11apa, [apoBOro CErMEHTa U ILIapOBOT0
CEeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX TeJl

02.04.2024

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6wEma mpu 1o 100uu.
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAICH
MMOBEPXHOCTEHN

02.04.2024

80

Kontponbnas padota "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

05.04.2024

81

JIBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBvokenus u paBeHCTBO duryp. O61mme
CBOWCTBA JBUKECHUI

09.04.2024

82

Buael n1BuxkeHMI: napaiiebHbII
MEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOI

09.04.2024

83

[IpeobpazoBanns nomoowus. [Ipsmas u
chepa Diinepa

12.04.2024

84

FCOMCTpI/I‘{CCKI/IC 3ala4i Ha IMPUMCHCHUC
JABUXKCHUA

16.04.2024

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

16.04.2024

86

O6o06maromiee moBTopeHue 11 MoHITHI 1




MeTOoJ10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapaiienbHOCTDh MPSAMBIX U TIJIOCKOCTEH
B MpocTpaHcTre"

19.04.2024

87

Ob6o6maromee nosropenue 11 noHsATUH U
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTopsl B npocTpaHcTBe"

23.04.2024

88

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTops! B npocTpaHcTse"

23.04.2024

89

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

26.04.2024

90

O6o6mmatonee nopropenue 11 nonsruii u
MeTOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

30.04.2024

91

O6o61matomee nopropenue 11 nonsruii u
MeTOoJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaayu MoOBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

30.04.2024

92

Ob6o61matomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaay MOBEpXHOCTU U 0OBEMBI

03.05.2024




KpyIibIX Ten"

93

HTorosas KOHTpOJIbHASA paboTa

07.05.2024

94

WroroBas koHTpoJIbHAs paboTa

07.05.2024

95

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

10.05.2024

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

14.05.2024

97

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

14.05.2024

98

Hcrtopus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

17.05.2024

99

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pPA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

21.05.2024

100

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

21.05.2024

101

HcTopus pa3BUTHS CTEpEOMETPHUH KaK




HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

24.05.2024

HcTopus pa3BUTHS CTEPEOMETPUM KaK

102 HayKU U €€ pojb B PA3BUTUHU

COBPCMEHHBIX WHXXCHCPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







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

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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