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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOyYarOIIMMUCS TOHSITUIHHBIX OCHOB F€OMETPUHU, TIPHU JI0KA3ATEIBCTBE TECOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH 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, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUSA UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKJICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JeAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJENeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHATBHBIM BOIIPOCAM O00yJArOIITHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSL U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MporpamMM, OO0eCHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemMBarOMINXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIeIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpajAp, MapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IPsIMOMU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEeHIUKYISIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumier, NOPSAMOYIOJIBHBIM — MHapajulesienune];] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NIPAaBWIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpaHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue 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
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0BEM 11apa U IIapoOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauleNbHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOALIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
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 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccurt U pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK JUIs pelmieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

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,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOU CYXKICHUSA C CYXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me 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
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI 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, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W UHAWBUIYAJTBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPU PEIICHUHU
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,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

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

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33]1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh pPealbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara ajreOpbl, pelaTh MPaKTUYECKHE 3a/ayH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, 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€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPAMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpaICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl JJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpPOILIECCE IMOUCKA  pEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpaMMblI Bcero Konrpoarupie | Ilpaxtirseckie o0pa3oBaTesbHbIE
padoTshI padoThI pecypebi
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepHeHZ[I/IIEYJIFIpHOCTL IPSMBIX H o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuku 7 1
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 AHanmMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
CUCTEMaTH3aIUs 3HAHUH
OOBEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEHwUe, 06o6meHI:Ie u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.23

[TonsiTust crepeoMeTpun: TOUKa, psimasi,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKEHMs Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

04.09.23

[MoHsTHSA: TTIepeceKarOIUecs TNIOCKOCTH,
HepeceKaroIuecs npsiMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

06.09.23

[ToHsATHS: IepeceKarorecs MIOCKOCTH,
nepeceKaroIIuecs npsMasi ¥ I0CKOCTh;
HOJIYTIPOCTPAHCTBO

08.09.023

MHororpaHHUKH, U300paKeHe
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

11.09.023

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

13.09.23

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

15.09.23




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

18.09.23

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

20.09.23

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

22.09.23

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

25.09.23

12

N300paxeHne cedeHnit mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU LIBETAMU

27.09.23

13

N306paxenne cedeHnit mupamuipl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 uxX
pE€opa. N3o0pakeHne nepeceueHus
MOJIY4EeHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU LIBETAMU

29.09.23

14

MeTton cnefoB AJist MOCTPOSHUS CeUEeHUN

02.10.23




15

Merton cie1oB AJis MOCTPOCHUS CEUCHUMN.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

04.10.23

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil pSIMbIX U
IIJIOCKOCTEMN

06.10.23

17

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

09.10.23

18

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

11.10.23

19

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOEHUS

13.10.23

20

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOEHUS

16.10.23

21

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

18.10.23

22

[ToBTOpenue mnanumerpuu: Teopema
Menenas. Pacuersl B ceueHUIX HA
BBIHOCHBIX 4YepTexax. McTtopus pa3BuTus

20.10.23




IJIAaHUMETPHUU U CTCPCOMETPUUA

23

KoutponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

23.10.23

24

B3anmHOe pacrosnoxeHue npsiMbIX B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsimbix. [lapanenbHble npsmMele B
IIPOCTPAHCTBE

25.10.23

25

Teopema 0 CynieCTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

27.10.23

26

[TapayutenpHOCTB Tpex IpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX

08.11.23

27

[TapannenbHOE MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA apALIETHLHOTO
npoekTupoBaHus. M300pakeHne pa3HbIx
¢uryp B napajsiesbHON NPOEKIUU

10.11.23

28

[lenTpasnbHast MpOEKIMsA. YTOJII ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

13.11.23

29

3aauM Ha JOKa3aTeNIbCTBO U
UCCJIEI0BAHNE, CBSI3aHHBIE C
PacIoJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

15.11.23

30

[TonsTus: Mnapaie;ibHOCTb HpﬂMOfI n

17.11.23




MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
NapajuIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeTbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

20.11.23

32

[TocTpoeHue ceuenust, IPOXOIAILETO YePe3
JAHHYIO IIPSIMYIO Ha YepTEkKE U
napajuieIbHOTO APYrou npsiMoil. Pacuér
OTHOLLEHUN

22.11.23

33

[TapayutenpHas IPOEKLUs, IPUMEHEHHUE [T
HOCTPOCHMSI ceueHull Kyba u
napauienenunena. CpoicTsa
napajuieseunesa u Npu3Msl

24.11.23

34

[TapannensHele wockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

27.11.23

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepes TOUYKY, HE MPUHAIJICKAILYIO JTaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

29.11.23

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHNUS
IIpHU [IEPECEYEHNN IBYX ITapaIeIbHbIX
IIJIOCKOCTEN TpeThen

01.12.23

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMMPAMBIX,

04.12.23




3aKJIIOUEHHBIX MEKy MapaIeIbHBIMA
IUIOCKOCTSIMU; O IEPECEYCHHUH MTPSIMOU ¢
JABYM ITapaJuIeIbHBIMU IIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa na
IVIOCKOCTH

06.12.23

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.23

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napajenenunesa

11.12.23

41

Brraucnenue qiuH OTPE3KOB B KY66 n
MIpAMOYT'OJIbHOM IMApaJUICIICTIUIICIC

13.12.23

42

IlepneHquKyISIPHOCTD IPSAMOM U
mockocty. [Ipu3nak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

15.12.23

43

IlepneHquKyISIPHOCTD IPSAMOM U
mockocTy. [Ipru3nak
NEPHEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

18.12.23

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILIEH
4yepe3 TOUYKY IMPOCTPaHCTBA U
MEPIECHINKYISIPHOMN K IUNIOCKOCTH

20.12.23

45

[InockocTH U epIEeHINKYISIPHBIE UM
IpPsIMBbIE B MHOTOT'PaHHUKAX

22.12.23

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMPSAMBIC B MHOT'OI'PpaHHUKAX

25.12.23

47

[leprieHAMKYIISAp U HAKIOHHASL.

27.12.23




ITocTpoeHune nepneHuKyIIsipa U3 TOYKU Ha
IPSIMYIO

IlepneHauKyIIsip ¥ HAKJIOHHAS.

48 [TocTpoeHue nepneHaAnKyIsipa u3 TOUYKU Ha 29.12.23
MPSAMYIO
Teopema o TpEX NEepHEHAUKYIIPAX

49 p P p JHIYTAP 10.01.24
(mpsiMast 1 oOpartHas)
Teopema o0 TpEX IEPIIEHIUKYIIPAX

50 p P p JHKYIAD 12.01.24
(npsimast 1 oOpaTHas)
VYroa MeXxny CKpeUBarOIMUCS

51 Ay crpettt B 15.01.24
MPSMBIMHU
ITorck neprneHIuKyISIPHBIX MPAMBIX €

52 MIOMOIIIBIO MEPIICHAUKYIISIPHBIX 17.01.24
IIJIOCKOCTEN

53 OproroHaiabHOE MPOESKTUPOBAHHE 19.01.24
[Toctpoenue ceueHuit Kyoa, mIpU3MBIL,

54 MPaBUILHON MUPAMU/IBI C TOMOIIBIO 22.01.24
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceueHuit Kyoa, mIpU3MBIL,

55 MPaBUILHON MUPAMU/IBI C TOMOIIBIO 24.01.24
OPTOTOHAJILHOW MPOEKIUU
CummeTpusi B IPOCTPAHCTBE

56 OTHOCHUTEJIHLHO I1ockocTH. ITimockocTu 26.01.24
CHUMMETPUN B MHOTOIPaHHUKAX
ITpusHak neprneHIuKyIIPHOCTH IPIMOU U

57 P PTICHIHIYIVP P 29.01.24
TJIOCKOCTH KaK CJIEACTBUE CUMMETPUH
IIpaBuisHBIE MHOTOIpaHHUKHU. Pacyér

58 p P 31.01.24

paCCTOHHI/Iﬁ OT TOYKH J0O IIIIOCKOCTH




59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

02.02.24

60

CriocoObI ONyCTUTD MEPIIECHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
NapaJuIeIbHOMN IPSIMOU

05.02.24

61

CuBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

07.02.24

62

KoHTtposnbHas pabora "B3auMHoe
pacroIokKeHUe MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTae”

09.02.24

63

[ToBTOpEeHME: yroa Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

12.02.24

64

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

14.02.24

65

FGOMeTpI/ILIeCKI/IC METOAbI BEIYMCIICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

16.02.24

66

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja

26.02.24

67

[lepniengukynspHeie miockoctu. CBoiicTBa
B3aUMHO NEPIEHINKYISPHBIX IIJIOCKOCTEN

28.02.24

68

IIpu3Hak neprneHauKyIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEPHEHAUKYISIPHBIX TPEThEU IITIOCKOCTH

01.03.24

69

[TpsMoyronbHbIN napasuienenunesn; Kyo;

04.03.24




U3MEPEHMUs], CBOMCTBA MPAMOYTOJIbHOTO
napajuiejaenumnena

70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napajulelieuIea U CIeCTBUE U3 Heé

06.03.24

71

CrepeoMeTpHuueckre U MpUKIIaIHbIe
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSAMBIX U IJIOCKOCTH

11.03.24

72

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
mapaJuiCJbHLIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOI'OIrpaHHHUKax

13.03.24

73

Hapa ImapaJjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMUA B
IMPOCTBIX CUTYyalHUAX

15.03.24

74

PaccrosiHue oT TOUKH J0 IIJIOCKOCTH,
pacCTodHHuC OT pr[MOfI J0 IIIIOCKOCTH

18.03.24

75

Brluncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHANKYIIAPHON IIIIOCKOCTH

20.03.24

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tucgaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

22.03.24

77

DNIeMEHTHI ChEPUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

01.04.24

78

KonrponbHas padora "Yrisl 1
paccrostHus"

03.04.24

79

Cucremaruzanus 3HaHUN "MHOTrorpaHHUK

05.04.24




U €r0 DIIEMEHTHI"

ITnpamupa. Buner nupamun. Ipasunsaas

80 1 08.04.24
nupamuia

81 [Tpusma. Ilpsimast 1 HaKIIOHHASI TPU3MBI. 1 10.04.24
[TpaBuibHas npu3Ma

82 [Ipsamoit napannuenennnez[, 1 12.04.24
IpSAMOYTOJIbHBIN Napasuienenunesn, Kyo

83 BI:myKJH)Ie MHOTOTpaHHHUKH. Teopema 1 15.04.24
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHbIE U NOTYNIPAaBUIIbHBIE 1 17.04.24
MHOTOTPaHHHUKH

85 KoHTtposnbHas pabora "MHororpaHHuku" 1 19.04.24

86 [ToHsiTHE BEeKTOpaA Ha MJIOCKOCTHU U B 1 22.04.24
POCTPaHCTBE

87 CymMa BEKTOPOB 1 24.04.24

88 Pa3HocTh BEekTOpOB 1 26.04.24

89 [TpaBwiio mapannenenunena 1 27.04.24

90 YMHOXEeHHE BEKTOpa Ha YHCIIO0 1 03.05.24
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1 06.05.24
TUTOCKOCTH

92 CkansgpHO€E MPOU3BENECHNE 1 08.05.24

93 Beraucnenue yria Mexy BEKTOpaMH B 1 13.05.24
IPOCTPAHCTBE

94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1 15.05.24

95 ITpocreiimune 3agaun ¢ BEKTOpaMH 1 17.05.24




96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 20.05.24
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 22.05.24
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 24.05.24
99 O0o001IeHNe U CHCTeMaTU3alus 3HAHUN 1 27.05.24
100 HroroBast koHTpoIbHAs paboTa 1 29.05.24
101 HroroBast kKoHTpoIbHAs paboTa 1 29.05.24
102 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1 01.09.23
Ha IUIOCKOCTH U B IIPOCTPaHCTBE" o
5 [ToBTOpenue Temsl "CkansgpHoe 1 04.09.23
IpOM3BEIEHNE BEKTOPOB" T
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1 06.09.23
MEX/y BEKTOpaMH B IpocTpaHcTBe" o
4 [ToBTOpeHue TeMsbl "YpaBHEHHE IPSIMOH, 1 08.09.023
IPOXOIAILEH Yepe3 IBe TOUKU" T
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 11.09.023
ypaBHEHHE TUIOCKOCTH B OTPE3KaAX o
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 13.09.23
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax o
7 BektopHoe npousBenenne 1 15.09.23
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 18.09.23
IPOrpaMMHUPOBAHKE o
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 50.09.23
IPOrPaAMMHUPOBAHHKE o
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1 22.09.23
MEXy IPSAMBIMUA B MHOTOIpaHHHKaxX o
AHanuTHYECKHEe METO/Ibl pacuéTa yria
11 AP yr 1 25.09.23

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKaxX




®dopmya pacCTOSHUS OT TOUKH J10

12 27.09.23
IIJIOCKOCTH B KOOPJAMHATAX
Haxoaenue paccTossHUM OT TOYKHU 10

13 P 29.09.23
TUIOCKOCTH B KyOe
HaxosieHrne pacCTOSIHUIM OT TOUKH 10

14 P . 02.10.23
IUIOCKOCTH B MPAaBUJIbHON TUPaMUIE
KoHTtposbHas pabota "AHamuTuyeckas

15 . 04.10.23
reOMETpUs
CeueHust MHOTOTPAHHUKOB: CTaHapTHHIE

16 06.10.23
MHOT'OIPAHHUKHU

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 09.10.23
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, IEPECECUCHUS IPSIMBIX U 11.10.23
IIJIOCKOCTEMN
[TapannenbHble NpAMbIE U MIIIOCKOCTH:

19 13.10.23
napajjielbHble CEYEHUs
[TapanienbHble NPsIMBbIE U TNIOCKOCTHU:

20 . . 16.10.23
pacy€T OTHOIICHUI
[TapannenpHble IPsIMbIE U TNIOCKOCTHU:

21 YIIBI MEKAY CKPENIUBAIOIIUMHUCS 18.10.23
MPSIMBIMU
[lepnenauKyIsipHBIE TPSIMBIEC U
IJIOCKOCTH: CTaHJApTHBIE Maphbl

22 P - 20.10.23
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHUY MHOTOTPAaHHUKOB
[lepnenaukynsipHbIe TPSIMbIE U

23 TUTOCKOCTH: TeOpeMa O Tpex 23.10.23

NEePHEHANKYIIAPax




24

[lepneHAuKyISIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

25.10.23

25

IToBTOpEHue: mIomanu
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIeH, COOOpaKEHUS TTO100MST

27.10.23

26

IToBTOpEHue: mIomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut

08.11.23

27

IToBTOpEHue: mIonanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

10.11.23

28

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
TUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 10 100Ust

13.11.23

29

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs TTOT00Ms

15.11.23

30

Konrponbnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

17.11.23

31

O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

20.11.23

32

3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIIia

22.11.23

33

CTCpCOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

24.11.23




HpI/IKJ'Ia[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BhEMa TPSIMOYTOJILHOTO 27.11.23
napajuiejenumneaa

35 O06BEM psAMON TIPU3MBI 29.11.23
CTepeoMeTpUUCSCKHEC 3a/1a4H, CBSI3aHHBIC C

36 P P . A .o 01.12.23
BBIUMCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI
[Ipuknagabie 3a1a4n, CBI3aHHBIC C

37 P . g IE 04.12.23
00BEMOM TIPSAMOI TIPU3MBI
Brranciieane 066EMOB TEJT C TTOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém 06.12.23
HAKJIOHHOM MPU3MBI
Brranciieane 066EMOB TEJT C TTOMOIIBIO

39 omnpenenénHoro uHTEerpana. OosEM 08.12.23
MAPaMUIbI
®dopmyna 06bEMa mupamubl. OTHOIIIEHHE

40 PMY p s 11.12.23
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
®dopmyna 00béMa mupamuael. OTHOIICHHE

41 MY panii 13.12.23
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpuUEeCKHE 3a/1aui, CBSI3aHHBIE C

42 peomeTp sal 15.12.23
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTpUYECKHE 3a1a4H, CBSI3aHHBIE C

43 p P s 18.12.23
00BEMamMH TUpaMUIbI
[Tpuxnanueie 3anaun no teme "OObEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM 20.12.23
TIPU3MBI
[Mpuknagaeie 3agaun 1mo TeMe "OO0BEMBI

45 p A 2l 22.12.23

Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI




[Tpumenenne 060bEMOB. Brruncienue

46 25.12.23
PACCTOSIHUS J0 TJIOCKOCTH
KoutponsHas padora "O0béM

47 P pa 27.12.23
MHOTOTPaHHHKA
[{umuHaprdeckas TOBEPXHOCTb,

48 00pa3yromue UIHHIPUISCKON 29.12.23
MOBEPXHOCTH

unaaap. IpsamMoit KpyroBou MUIXHIAD.

49 | ap. 1p pyr I ap 10.01.24
[Tnomaae MOBEPXHOCTH IIUIMHAPA
Konunueckast moBepxHoOCTh, 00pas nue

50 . p pasyrom 12.01.24
KOHUYecKol moBepxHocTu. Konyc
CeueHue KOHYCa MIO0CKOCTBIO,

51 . 15.01.24
napauieIbHOM TIOCKOCTH OCHOBAHUS
VYceuéHuslii koHyc. M300paxenue

52 Y p 17.01.24
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnomans 6OKOBOH ITOBEPXHOCTH U

53 tHan P 19.01.24
MOJTHOM MOBEPXHOCTH KOHYCA
ITnomans 6OKOBOH ITOBEPXHOCTH U

54 tHan P 22.01.24
MOJTHOM MOBEPXHOCTH KOHYCA
CrepeomeTpryuecKkue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE, 24.01.24
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYyCa
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeJILCTBO U BEIYUCIICHHE, 26.01.24
IIOCTPOEHUEM CEYEHUH HUINHAPA, KOHYyCa
IIpukinagHele 3a0a4i, CBsI3aHHBIE C

57 p a A 29.01.24

OUIMHAPOM




58

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

31.01.24

59

Cdepa u map

02.02.24

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bu u n300pakenue mapa

05.02.24

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By 1 n3o0paxenue mapa

07.02.24

62

VYpaBuenue chepsol. [Lnomans chepsr u eé
qyacTeu

09.02.24

63

Cummerpus chepsl 1 mapa

12.02.24

64

CrepeoMeTpHUECKHUE 3a/1a4d Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIC CO c(hepoil u mapom,
HOCTPOCHHEM HMX CEUYCHHI TNIOCKOCTHIO

14.02.24

65

CrepeoMeTpuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

16.02.24

66

[Tpuknanubie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

26.02.24

67

[ToBTOpEeHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
mog00ust

28.02.24

68

Paznuunpie KOMOMHAIIMHN TEJ BpaIlleHUs U
MHOTOTPaHHUKOB

01.03.24

69

3amaun o Teme "Tena u MOBEpXHOCTH

04.03.24




BpaiueHus"

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

06.03.24

71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

11.03.24

72

O0BeéM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

13.03.24

73

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uurterpaiga. Oobém
KOHYca

15.03.24

74

ITnowmaau 6OKOBOM U MOJIHOM
MOBEPXHOCTH KOHYCa

18.03.24

75

CrepeomeTpuyecKkue 3aJ1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA,
KOHYycCa

20.03.24

76

[Tpuxnanueie 3ana4n o Teme "OObEMBI U
MJI0IA U TOBEPXHOCTEN Ten"

22.03.24

77

O0OBEM 1mapa 1 MapoOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUeCcKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTo
ceKkTopa

01.04.24

78

[Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaabio chepsl. COOTHOIIECHHS MEXKIY
IUIOUIA/IIMU [TOBEPXHOCTEN U 00BbEMaMHU
MMOJOOHBIX TEN

03.04.24




79

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne o06bEéMa rpu mogo00uu.
CTtepeoMeTpHUCCKHE 33]1a4H, CBA3aHHBIC C
BBIYKCIICHHEM 00BEMOB TEII U ILIOIIaAeH
MOBEPXHOCTEH

05.04.24

80

Kontponbnas padorta "Ilnomann
MMOBEPXHOCTU U 0OBEMBI KPYTJIbIX TEn"

08.04.24

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxenus u paBeHcTBO puryp. OO0mue
CBOMCTBA JIBWXCHUH

10.04.24

82

Buapl nBukeHHi: napawiebHbII
MIEPEHOC, UEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CAMMETPHUSL, TOBOPOT BOKPYT
psSIMOU

12.04.24

83

[IpeobpazoBanus nonodus. [psmas u
cthepa Diinepa

15.04.24

84

FGOMeTpI/ILIeCKI/Ie 3ala4u Ha IIPUMCHCHUC
JABUXXCHUA

17.04.24

85

KonrtpomnbHas padota "BekTops! B
npocTpaHcTae”

19.04.24

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO/10B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"

22.04.24

87

O6o06matomee moBTopenue 11 moHsTHI 1
METOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlUs 3HAHUI:

24.04.24




"BekTops! B mpocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTopsl B mpocTpaHcTBe"

26.04.24

89

Ob6o6maromee noropenue 11 moHATH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOrorpaHHuka"

27.04.24

90

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

03.05.24

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

06.05.24

92

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

08.05.24

93

HtoroBast KOHTpoJIbHAs paboTa

13.05.24

94

Hrorosas KOHTpPOJIbHAaA pa60Ta

15.05.24

95

[ToBTOpenwue, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHHA

17.05.24

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK

20.05.24




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
97 HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

22.05.24

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
98 HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT UM

24.05.24

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
99 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM

27.05.24

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUI

29.05.24

Hcropust pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT Ui

29.05.24

HcTopus pa3BUTHS CTEPEOMETPUH Kak

102 HAyKU U €€ poilb B pa3BUTUHU

COBPEMECHHBIX HHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10

102




I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

— Marematuka: I'eomerpus, 10-11 xmaccel: yde0. st oOrieodpa3oBar.
opranu3anmii: 6a30Bbiii U yriayon. yposuu / JI.C. ArtanacsH, B.®. byry3os, C.b.
KanowmiieB u ap., - 5-¢ uza. — M.: IIpocsenienue, 2018 T.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
- CamocrosiTenbHble U KOHTPOJIbHBIE pabOTHI 10 reomerpun it 10 kmacea.;
Epmosa A.I1., 'omo6opoapko B.B. — 6-e u3n., - M.: Unekca, 2013

- CamocrosiTenbHbIe U KOHTPOJIBbHBIE pabOTHI 1O reoMeTpuu st 11 kiacea.;
Epmiora A.I1., I'onmo6opoarko B.B. — 6-e u3s., - M.: Unekca, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






