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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

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

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMUTH JOKA3aTENbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOM T€OMETPUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCJIEIOBAHUSI TMOCTPOCHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpeiensercs He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITMITHAIBHBIM BOIIPOCAM OOYYArOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOrpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpajAp, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IPsAIMOWU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MePHEHIUKYIISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, NOPSAMOYIOJIBHBIM — TNapajuleenunes; U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIpDAaHHUKU: IIpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BparieHwus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMuIbl U1 KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas oOKojo wwinHapa. Ilepeceuenue cdepsl uW 1mmapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymuienbHO YW TEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM UIECHTUYHOCTH, YBOXKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3oOBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN IKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJsIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIIOUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEA0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B IPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOINAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHMMETPHUH
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKMX OTHOLICHUM W
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

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

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yYEHHbIE MOHSATHUS B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecku  c(hopMynnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara anareOpbl, penarh MNPaKTUYECKHE 3a/layw,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHUIMHIPUYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU IOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3a4a4l Ha BBIYMCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUCHHS KOHYCa (MapaJieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEJIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

02.09.2024

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

03.09.2024

IlousTuhs: MEPECCKAr0IMECH IIIOCKOCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

04.09.2024

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ MiIoCKOCTh;
MOJIYTIPOCTPAHCTBO

09.09.2024

MHororpaHHuKH, U300paKEeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,

10.09.2024

11.09.2024




HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

16.09.2024

17.09.2024

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSMBIX | IJIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaYeHUS IPAMBIX U IJIOCKOCTEH

18.09.2024

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0pakeHne epecedcHusI
MOJIYYEHHBIX TIOCKOCTEH.
PackpamiBanre NOCTPOCHHBIX CECUCHHIN
pa3HBIMU IIBETAMHU

23.09.2024

11

12

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpaiBanye NOCTPOSHHBIX CEUYSCHUN
pa3HbBIMU [IBETaMHU

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYCHUN
Pa3HBIMU LIBETAMU

N300parkeHne ceueHni mupaMubl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX

24.09.2024

25.09.2024

30.09.2024




pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIMA
pa3HbIMHU IIBETAMU

14

Merton cnenoB i HOCTPOCHUS CEUECHUH

01.10.2024

15

16

17

Meroa cies1oB IJist TOCTPOSHUS CEUYSHUH.

CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

Mertoa cieoB IJist TOCTPOSHUS CEUYSHUH.

CBoiicTBa nepeceyeHnid MpsIMbIX U
IIJIOCKOCTEN

ITocTtpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

02.10.2024

07.10.2024

08.10.2024

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUS

09.10.2024

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

14.10.2024

20

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX 0oTpe3kax. [logo0Oue
TPEYTOJIBLHUKOB

15.10.2024

21

IToBrOopenue mianumerpun: Teopema




Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU M CTEPEOMETPHH

16.10.2024

22

23

24

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSIMOM NapalieIbHON
JTAHHOW MPAMOM, IPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KaeH Ha
JAaHHOM npsMoi. Jlemma o nepeceyeHun
mapalJICJIbHBIX MPAMBIX IIJIOCKOCTBIO

21.10.2024

22.10.2024

23.10.2024

25

26

27

28

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MTOCTPOCHHUS

[TapannensHOCTH TpeX NpsMbIX. Teopema
0 TpEX mapauIeNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJlJIEILHOTO
npoektupoBanus. U300pakeHne pa3HbIX
(buryp B mapayieIbHON MPOSKITNN

IMenTpanbHas mpoekuus. Yroi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII

05.11.2024

06.11.2024

11.11.2024

12.11.2024




MEXIy NPSMBIMU

29

30

31

32

33

34

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrojI0KEHUEM MPSMBIX B IPOCTPAHCTBE

[ToHsiTUA: MapanaeaIbHOCTh NPSIMOMN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CaoiicTBa napamienbHOCTU IPSIMOU U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyIeNIbHOCTBIO NPSMBIX M IIIOCKOCTEH
B IIPOCTPAHCTBE

ITocTpoeHue ceyeHus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha YepTEkKE U
NapajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
AJIL TIOCTPOCHUA Ce4YeHH I KY6a u
apaJuieJCruIicaa. CBoiicTBa
HapajiiejcnmIic1a 1 NIpu3mMbl

[TapannensHele ockocty. [IpusHaku
MapajuIeIbHOCTH JBYX IIOCKOCTEM

13.11.2024

18.11.2024

19.11.2024

20.11.2024

25.11.2024

26.11.2024

35

Teopema o0 mapaieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIefl
yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

27.11.2024

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O




MapajuieTbHOCTH MPSIMBIX NIEPECCUCHUS
MIPH NIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEH TpeThe

02.12.2024

37

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpEC3Kax NapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPAMOM €
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

03.12.2024

38

39

40

[ToBropenue: Teopema [Iudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSMOYTOJIBHOTO TPEYrObHUKA

CaoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuleJenune1a

04.12.2024

09.12.2024

10.12.2024

41

42

43

44

Boruncnenue IMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeICuIIe e

IlepnieH IUKYIAPHOCTD NPSMOU U
minockocty. [IpusHak
MEPIEHIUKYISIPHOCTHU MIPSMOH U
IJI0OCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMOH U
IJIOCKOCTH

Teopema o cyniecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYISPHON K IIIOCKOCTU

11.12.2024

16.12.2024

17.12.2024

18.12.2024




[ImockoCTH M EPIIEHIUKYIIAPHBIE UM

= MPSIMbIE B MHOTOTPaHHHUKAX 23.12.2024

46 [TnockocTH U NepreHAUKYIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX 24.12.2024
[lepienuKynsAp U HAKIOHHAS.

47 [TocTpoenue neprneHauKysapa u3 TOUYKU 95.12.2024
Ha TIPSIMYIO
[lepnienuKyNsAp U HAKIOHHAS.

48 [TocTpoenue neprneHauKyasapa u3 TOUYKU 13.01.2025
Ha TIPSIMYIO

49 Teopema o TpEX nepneHANKyIIpax
(mpsimast 1 oOpaTHast) 14.01.2025

50 Teopema o TpEX NMeprneHAuKyIIpax
(npsiMast u oOpatHas) 15.01.2025

51 VYTos MeXy CKpEeLIMBAIOIIUMUCS
MPSIMBIMU 20.01.2025
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C

52 TTOMOIIBIO ?epneHmemepHHx 91.01.2025
TUTOCKOCTEH

53 OpToroHaibHOE IPOSKTUPOBAHUE 99 01.2025
ITocTpoenue ceueHuit kyoa, IpUu3Msl,

54 MIPaBUIILHOM l'II:IpaMI/II[BI C TIOMOIIBIO 97 01.2025
OPTOrOHAJILHOW MPOEKINU
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MIPaBUIIbHOM l'II:IpaMI/II[BI C TIOMOIIBIO 28.01.2025
OpPTOrOHAJILHOW MPOEKIMU

56 CummeTpusi B IPOCTPaHCTBE




OTHOCHUTEIBHO INIOCKOCTH. [I1ockocTu
CI/IMMeTpI/Iﬁ B MHOTI'OTpaHHUKAX

29.01.2025

S7

58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

03.02.2025

04.02.2025

59

CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO
napajieIbHON MPAMO

05.02.2025

60

61

62

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU
CrBur 1o HenapayIeIbHOU MPSAMOH,
U3MEHEHHUE PACCTOSIHUN

KonTponbnas padota "B3aumnoe

PacroJI0KEHUE NMPSMBIX U TUIOCKOCTEN B
npocTpaHcTae”

10.02.2025

11.02.2025

12.02.2025

63

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

17.02.2025

64

[ToBTOpEeHme: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

18.02.2025

65

66

I'eomeTpuyeckre METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

19.02.2025

24.02.2025

67

[lepnieHIuKyNspHBIE MIOCKOCTH.




CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
IJIOCKOCTEH

25.02.2025

68

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOK
IIEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

26.02.2025

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA PSIMOYTOJIBbHOTO
napajesenumnesa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
mapajiCiICimIicia u CJICACTBUC U3 Heé

03.03.2025

04.03.2025

71

CrepeomeTpuyuecKe 1 MPUKIaIHbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAaCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

05.03.2025

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

10.03.2025

73

74

75

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAOIIMMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHIX

PaccrosiHHE OT TOYKH 10 INIOCKOCTH,
paccTostHue OT NMPSMOU 10 IIIOCKOCTH
Beluncrnenne paccTossHUN MEXKIY

CKpCHIMBAOIHUMUCH ITPAMBIMHU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

11.03.2025

12.03.2025

17.03.2025

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpanHbIX yrioB. Teopema I[Tudaropa,

18.03.2025




T€OpPEeMbl KOCUHYCOB U CUHYCOB JIJIsA
TPEXTPAHHOTO yriia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

" reo/Ie3nyecKue JMHUN Ha 3emIie 19.03.2025
78 Kontposbnas padota "Yrib1 u

paccrostHuA" 31.03.2025
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 2JeMeHTHI" 01.04.2025
80 [Tupamupa. Bunsl nupamug. IpaBunibHas

nupamusa 02.04.2025
81 [Tpusma. [IpsiMast u HaKIOHHAS TPU3MBL.

[IpaBunbHas npuzma 07.04.2025
82 [IpssmMo#t napayenenunen,

MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo 08.04.2025
83 Brimykieie MEHOTOTpanHuKd. Teopema

Ditnepa 09.04.2025

Beinykisie MHOrorpannuku. Teopema
84 Oitnepa. [lpaBuibHbIe U TOTYIPaBUIIbHbIE 14.04.2025

MHOTOT'PaHHUKHU
85 KontponbHast pabora "MHoOrorpaHHUKH" 15.04.2025
86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B

MIPOCTPAHCTBE 16.04.2025
87 CymMma BEKTOpOB 21.04.2025
88 PazHocTh BekTOpOB 99 04.2025
89 [TpaBuno mapamnenenurnena




23.04.2025

90 YMHOKEHHE BEKTOpa Ha YUCIIO 98.04.2025
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 99.04.2025
TUIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 30.04.2025
93 Berunciienue yria Mexay BEKTOpaMu B
MIPOCTPAHCTBE 05.05.2025
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 06.05.2025
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 07.05.2025
96 [Tpocreiimme 3a1a4un ¢ BEKTOPaMH 12.05.2025
97 IIpocreimue 3a1auu ¢ BEKTOPaMH 13.05.2025
98 O06o0meHne 1 cucTeMaTu3amys 3HaHUH 14.05.2025
99 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 10.05.2025
100 HToroBasi KOHTpOJIbHASA paboTa 20.05.2025
101 WroroBas koHTpoJsIbHAs paboTa 91.05.2025
102 O06006111eHre U cucTeMaTu3alus 3HaHU!

26.05.2025




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopanHaTel BeKTOpa
1 1
Ha IJIOCKOCTH M B IPOCTPAaHCTBE" 04.09.2024
5 [ToBTOpenue temsl "CkaispHoe 1
MIPOM3BEICHUE BEKTOPOB" 05.09.2024
[ToBTOpeHue TeMsl "Bbrruncinenue yria
3 1
MEX]y BEKTOpaMH B IpOCTpaHCcTBE" 06.09.2024
[ToBTOpEHUE TEMBI "Y paBHEHHE MIPSIMOH,
4 . 1
MPOXOAAIIEeH uepe3 1Be TOUKHu" 11.09.2024
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 12.09.2024
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 13.09.2024
7 B 1
€KTOPHOE IPOU3BECHHUE 18.09.2024
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMUPOBAaHHE 19.09.2024
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE 20.09.2024
AHaNUTHYECKUEe METOJIbl pacyéra yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKaxX 25.09.2024




AHaIUTUYECKHE METO/IbI pacuéTa yria

11
MEXy INTOCKOCTSIMUA B MHOTOTpaHHUKAX 26.09.2024
dopMyia pacCTOSHUSA OT TOYKH 10
12
IIJIOCKOCTH B KOOPJIMHATAX 27.09.2024
13 Haxoxnenue paccTosiHui OT TOUKHU 710
IJIOCKOCTH B KyOe 02.10.2024
HaxoxaeHue paccTOSHUN OT TOYKHU 10
14 .
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC 03.10.2024
15 KonTponbHas padota "Ananuruyeckas
reomeTpus” 04.10.2024
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOT'OTPaHHUKH 09.10.2024
17 CeueHusi MHOTOIPaHHUKOB: METO/] CJIEZIOB
Ip A clien 10.10.2024
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
18 TJIOCKOCTH, TTePECCUSHUS TPSIMBIX U
TP P 11.10.2024
TUTOCKOCTEH
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
NapaJuIeIIbHbIE CEYCHHUS 16.10.2024
20 [TapamiensHbIe IPAMBIC U TUIOCKOCTH:
pacuéT OTHOIIEHUI 17.10.2024
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 JIBI MEXKTY CKPEIIHBAIOIIIIMHUCS
. ALy CRPEHIHEAION 18.10.2024
MPSIMBIMA
[lepnieHTUKYNSIpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHJIAPTHBIE Maphbl
22 .
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1 23.10.2024

IpsAMBIX, CUMMETPHUH MHOI'OI'PAaHHUKOB




23

[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24.10.2024

24

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

25.10.2024

25

26

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJTEHUKOB, ()OPMYJIBI JISI
TIomaael, COOOpakKeHHs O00MS

[ToBTOpCHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

06.11.2024

07.11.2024

08.11.2024

28

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

13.11.2024

29

30

31

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MTOI00US
Konrtponsnas pabdora "[loBropenue:

MHOI'OTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

14.11.2024

15.11.2024

20.11.2024

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKITNH yIia

21.11.2024




33

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napajuiesienuneaa

22.11.2024

34

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

27.11.2024

35

36

O0BEM NpsAMOI TIPU3MBI

CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

28.11.2024

30.11.2024

37

[MpuksaaHbie 3312491, CBSI3aHHBIC C
00BEMOM MIPSIMOH PU3MBI

04.12.2024

38

39

40

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uaTerpaita. OobéM
HAaKJIOHHOM IPU3MBbI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

dopmyrna 00bEMa MUpaMUIbL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJoM

05.12.2024

06.12.2024

11.12.2024

41

dopmyna 00bEMa MUPAMUIBI.
OTHOMIEHHE 00HEMOB TTUPAMHJT C OOIIIUM
yIJI0M

12.12.2024

42

43

CrepeomeTpudeckne 3a/1auu, CBSI3aHHbIE C
00BEMaMK HAKJIOHHOW MTPU3MBI

CrepeoMeTpUYEeCKHE 3a/]1auH, CBSI3aHHBIC C
00BEMaMU TUPaAMUJIBL

13.12.2024

18.12.2024




[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
19.12.2024
MIPU3MBI
[Tpuknaaneie 3agaun 1o Teme "OO0bEMBI
45 " N
Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI 20.12.2024
[Ipumenenune 00bEMOB. BeruncieHue
46
PAcCTOSIHUS JI0 INTIOCKOCTH 25.12.2024
47 KonTponbnas pabota "O0béM
MHOTOIpaHHHUKA" 26.12.2024
[unuaapudeckas MOBEPXHOCTbD,
48 obpa3 Ve IUIHHIPUICCKON
PASYIOTIHE HIHIAD 27.12.2024
MTOBEPXHOCTHU
49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomane MOBEpXHOCTU MUTUHIPA 09.01.2025
Konundeckast moBepXHOCTh, 00pa3yroIime
50 .
KOHMYECKOU nmoBepxHocTu. Konyc 10.01.2025
CeueHune KOHYyca TIOCKOCTHIO,
51 .
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS 15.01.2025
Yceuénnplit konyc. M300paxenue
52 .
KOHYCOB M YCEUEHHBIX KOHYCOB 16.01.2025
[Tnomans 60KOBOI MOBEPXHOCTH U
53 .
MIOJIHOW MOBEPXHOCTU KOHYCa 17.01.2025
[Tmomaae 60KOBOI TOBEPXHOCTH U
54 .
TTOJTHOW TTOBEPXHOCTU KOHYCa 22.01.2025
CrepeoMeTpuuecKue 3aaud Ha
55 0Ka3aTeJIbCTBO U BHIYUCIICHHE,
a i 23.01.2025
MMOCTPOCHHUEM CEUYCHUH ITWIIHH/PA, KOHYyCa
56 CrepeoMeTpuuecKue 3aaud Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeUCHHI MUWJIMHApAa, KOHYCa

24.01.2025

S7

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM
HpI/IKJ'IaI[HBIC 3aga4u, CBA3aHHBIC C
OUJINHAPOM

29.01.2025

30.01.2025

59

Cdepa u map

31.01.2025

60

61

62

ITepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Byt 1 n300pakenue mapa

[Tepeceuenue chepsl u mapa c
miockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3o0paxenue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

05.02.2025

06.02.2025

07.02.2025

63

64

65

66

Cummetpus cdepsl U mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MTOCTPOCHHUEM UX CEUCHHH ITIIOCKOCTHIO

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

[TpukiagHbpIe 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

12.02.2025

13.02.2025

14.02.2025

19.02.2025




67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
BBIUYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHbIE MOJ00Us

20.02.2025

68

69

70

Pa3znuunbie KOMOMHALIMY TEIT BPAIICHUS U
MHOT'OTPaHHUKOB

3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaieHus"

3agaum o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

21.02.2025

26.02.2025

27.02.2025

71

72

73

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mumuHapa. Teopema 00 00bEMe
MPSAMOTO ITUIMHAPA

Brruncienne 00EMOB TEII ¢ HOMOIIBIO

ornpenenéHHoro uHrerpana. O0bEM
KOHYyCa

28.02.2025

05.03.2025

06.03.2025

74

75

76

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C

BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYcCa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIA I TTOBEpXHOCTEN Ten"

07.03.2025

12.03.2025

13.03.2025

77

O0BEM mapa 1 MapoBOTO CEKTOpA.
Teopema 06 06bEme mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
11apa, apoBOro CerMeHTa U MIapoBOTO

14.03.2025




CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
IJIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOA0OHBIX TEJ

19.03.2025

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6bwEma mpu o 100uu.
CrepeoMeTpHUyecKHe 3aJauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TEIl U IO CH
MMOBEPXHOCTEN

20.03.2025

80

81

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBr>keHust mpocTpaHcTBa. OTOOpaskeHUs..

JIBrokeHus ¥ paBeHCTBO ¢uryp. O0mue
CBOMCTBA JBUKECHUN

21.03.2025

02.04.2025

82

Buael n1BuxkeHMI: napaiebHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPUS, TOBOPOT BOKPYT
psAMON

03.04.2025

83

[IpeobpazoBanns nomoowus. [Ipsmas u
chepa Diinepa

04.04.2025

84

85

FCOMCTpI/I‘-ICCKI/IC 3ala4i Ha IMPUMCHCHUC
JABUKCHU S

KonrtponbHas padota "BekTops! B
npocTpaHcTae”

09.04.2025

10.04.2025

86

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomeTpun 10-11

11.04.2025




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[TapaiienbHOCTDh MPSAMBIX M TJIOCKOCTEH
B MpocTpaHcTre"

87

Ob6o6maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlNs 3HAHMIA:
"BekTopsbl B npocTpaHcTBe"

16.04.2025

88

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHMI:
"BexTops! B ipocTpaHcTee”

17.04.2025

89

90

91

92

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

Oo6o06maromiee noropenue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHuKa"

Ob6o06muaromiee noropeHue 11 noHATU 1
METO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Ob6o6maromiee nosropenue 11 noHATUH U
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIribiX Ten"

18.04.2025

23.04.2025

24.04.2025

25.04.2025




93

IIpomexyrounas arrecrauus. Tect EI'D

30.04.2025

94

95

[ToBTOpeHue, 06001eHNE,
cucTeMaTu3alus 3HaHu!

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWI

07.05.2025

14.05.2025

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

15.05.2025

97

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

16.05.2025

98

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

21.05.2025

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

22.05.2025

100

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAaYKH U €€ POJIb B pa3BUTUHU

22.05.2025

23.05.2025




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU

102 1
COBPEMEHHBIX NH)XEHEPHBIX U 23.05.2025
KOMITBIOTEPHBIX TEXHOJIOTHIi
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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