MMHUCTEPCTBO MPOCBEILEHUSI POCCUCKOI ®EJEPALIUU

MYHNIHUIIAJIBbHOC Ka3€HHOC YUPCKICHUE

"Yupasienue o0pazopanusa MaHckoro paiiona'

Mamuckuii paiioH

MBOY "Hapsunckas CII nm. B.M.Kpyraosa "

MoanucaHo ungpoBoii nognuckto: CBUpnaoBa
EneHa AnekceesHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa,
0ID.1.2.643.100.4=7710568760, Or'PH=1047797019830,
STREET="B0/bLLUOI 31aTOYCTUHCKWIA Nepeynok, A. 6, ctpoexune 1",
L=r. MockBa, C=RU, O=KasHaueiicTBo Poccun, CN=KasHaueiicTBo
Poccumn

TMpuumnHa: A ABNSICL aBTOPOM 3TOMO JOKYMEHTa

Jarta: 25 VioHb 2024 r. 12:31:18

COI'NTACOBAHO YTBEPXJIEHO
3aM. qupekropa o Y4 IAPEKTOP
Kapaym JI.B. Ceupuposa E.A.
ITencoser Ned4 ot «31» [Tpuka3z Ne 01-05-110 ot
aBrycra2023 r. «31» aBrycra2023r.
PABOYASA ITPOT'PAMMA

(ID 1322956)

yueOHoro npeamera «l'eomerpusi. Yriy0ieHHbIH YPOBEHb)

115t ooyuaroruxest 10 — 11 kmaccos



c. Hapsa 2023
MOACHUTEJBbHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh M3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W MPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonmpKky  JIOTWUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  HU3yUYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LMKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lenb ocBoeHus nmporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIbHBIX CIIOCOOHOCTEW oOOyuarolmuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnact «MaremaTtuka u
nHpopmaTrka»  yepe3  O0OECleUYeHHE  BO3MOXXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKHMX TEOMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JI YCHEIHOro Mpo(heccnoHalIbHOTO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpnopuTeTHBIMM 33aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4yaTh
pa3HbIE SABJICHUS OKPY KaOLIEro MUpa, 3HaHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJENH;

(opMUpOBaHNE NOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJCHNUN PACCYKIACHUM;

(opMUpOBaHNE YMEHHS BIAJE€Thb METOJAMH JI0KA3aTEIbCTB U AJITOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUUYECKUM COJEPKAHUEM,



dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronIuxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS, MHTEpECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CHUTYAIlMid, HWCCIIEIOBAHUS ITOCTPOSHHBIX MOJEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JUHUSMU y4eOHOro kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPraHM30BaTh  OBJAJICHUE
r€OMETPUUICCKUMH MMOHSATHSIMH M HABBIKAMH TMTOCJICIOBATEIHLHO U IMTOCTYTATEIIBHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3yYEHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIOIIUXCA K TPOAOHKCHUIO H3YYEHUS MAaTeMaTHKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 ipoecCHOHaTBFHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B IMTPOCTPAHCTBE: MTAapajlIe/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTd. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapajJIeJIbHOTO MpoeKTHpoBaHus. W300paxeHue
buryp B mapayyiesbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHINUKYJIAPHOU IIJIOCKOCTH. OpToronasibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIuKYIspax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW U INIOCKOCTBIO, IBYTPAaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBoiiCTBa IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAsl U MOJHASI OBEPXHOCTh MPU3MBI.
[Tapannenenunen, OPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimie myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpDAaHHUKH: IIPaBUIIBHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pasloOXKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[ToHsATHSA: TMIMHAPUYECKAS TIOBEPXHOCTh, KOHHWYECKAs IOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BparieHwus:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka mummHAapa W kKoHyca. CuMMerpus chepsl U
mrapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSMOYTOJIBHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOHM TPU3MBI, IWIMHPA, UPaMUIbl U KoHyca. O0bEM mapa u mapoBOro
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipw3ma, BmmcaHHas B
UJINHAP, ONHCAaHHAs OKojo muiuHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIHUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHUI: METOJI CIIEJIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapasuieNibHBIM MEpeHocC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOTO o0OImiecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLIJIOMY M HACTOAILIEMY POCCHUHUCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAsl ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy1oBOE BocIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu u pealu30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3xoJI0rMYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh  JIKOJIOTUYECKOW KYyJbTYpbl, TIOHHUMaHWE BIUSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMAIBLHON
Cpelbl, OCO3HAHME TI00AIBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pelmieHus 3amad B 00J1acTu
OKpY’)KaroIiel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB W OIIGHKH WX BO3MOYKHBIX
MOCIICACTBHMA JUISI OKPYIKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYIO M HCCIECIOBATEILCKYIO JCSITCIBHOCTh
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH M XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIIECHUW MEXKIYy MOHATUSAMH, (POpMYITUPOBATH
OTpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YaACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIHOUEHUN, YMO3aKIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHWS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH IOJYy4YECHHBIN pE3yJIbTAT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUAYAJIBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MHPHU PELICHUH
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B IPOCTPAHCTBE, MEXAY NOPSIMOMl U
MJI0CKOCTHIO;

e CcBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIAacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBbIBATH M HMHTEPHIPETUPOBATH HH(OpPMALNUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYyYCHHbIC 3HAHUS Ha TNPaAKTUKE: CpaBHUBAThL U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara aiareOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJIHO OINEPUPOBATh MOHATUSIMU, CBSI3AHHBIMU C HUJIUHIPUYECKOU,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHADP, KOHYC, cepa W 1ap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (popMyI;

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 TUIOMIAISIMU MIOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4d Ha BBIUYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paX€HUsST MHOTOTPAaHHUKOB M TEJ BpalleHUs Mpu
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapayuienbHO U NEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TTapajuieNibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEJINYNH,;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA PEHICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPaKTUYECKUE 3aJaud, CBA3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecreo acos duekTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTe/bHbIEe pecypChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacronoxeHue IpsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISPHOCTD NPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUS 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE TUIOCKOCTH, TTapaJICIBbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS] HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTpe3Ka
[ToHsTHS: TIEpeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

Jara
U3ydeHusl

01.09.2023

01.09.2023

05.09.2023

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[TonsATus: nepecekaromuecs MmIOCKOCTH,
NepeceKaroIInecs npsAMasi v IMI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, ©300paKeHHe MPOCTEUIIINX

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIONINX 0OBEKTOB

08.09.2023

12.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE

15.09.2023




CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N306paxkenune ceyeHuit mupamuibl, Kyda u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N300paxeHune nepeceueHus Mory4eHHbIX
IJIOCKOCTEH. PackpammBanre mocTpOEHHbBIX
CEYEeHMI pa3HbIMU LIBeTaMU. MOHUTOPHUHT
Nno3HaBaTeJbHbIX YY/I.

N300pakenue ceueHuil nmupaMupl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.

N300paxkeHne nepeceueHus MoMyueHHbIX
MJIOCKOCTEH. PackpammBanre moCTpOEHHbBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakenue ceueHuil nmupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux p&opa.

N300pakeHue nepecedeHus moIy4eHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETAMU

N300pakenue ceueHuil nmupaMupl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.

N300paxkeHune nepeceueHus MoMyueHHBIX
IJIOCKOCTEM. PackpalmBanre moCTpOCHHBIX
CeUeHUH pa3HbIMU [[BETAMU

15.09.2023

19.09.2023

22.09.2023

22.09.2023

26.09.2023

29.09.2023

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I

29.09.2023




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa epeceyeHuil MPsSIMbIX U
IIJIOCKOCTEN

03.10.2023

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

06.10.2023

17

18

19

20

21

[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTexcef/'I U 3aII1UCh 111aroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TOouKaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuje, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

06.10.2023

10.10.2023

13.10.2023

13.10.2023

17.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU

20.10.2023




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

20.10.2023

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSIMBIE B IIPOCTPAHCTBE

24.10.2023

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOSIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsMoi. Jlemma o nepecedeHun
NapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

27.10.2023

26

27

28

29

[TapannenbHOCTB TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXIY
MPSIMBIMU

3azayM Ha JOKa3aTeJIbCTBO M HCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

27.10.2023

07.11.2023

10.11.2023

10.11.2023

30

[ToHsTHSA: MapanaeaIbHOCTh NPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

14.11.2023




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTexKe U
MapaJIEIBHOIO IPYTroi npsimoit. Pacuér
OTHOLIEHUN. MOHUTOPUHT
Nno3HaBaTeJbHbIX YY/I.

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
mapaJiuIeJIbHOCTH ABYX IUIOCKOCTEM

17.11.2023

17.11.2023

21.11.2023

24.11.2023

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

24.11.2023

36

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUCHHUSI IPH
MIEPECCUCHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEM TpeThben

28.11.2023

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuIeIbHBIX NPSMBIX,
3aKJIFOYEHHBIX MEXy MTapaJlIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMUA

01.12.2023




[ToBropenue: Teopema [Tudaropa Ha

38 01.12.2023
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS 05.12.2023
MPSIMOYTOJBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 PsIMOYTOJIBHOIO 08.12.2023
napaenenumnena

41 Brrancnenue MH 0TPE3KOB B KyOe U 08.12.2023
IPSIMOYTOJIbHOM MapaJulesienuIesie
[lepneH MKy IApHOCTD NMPSMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHMKyIsIpHOCTH MPSIMON U 12.12.2023
IUIOCKOCTH
[leprieHAUKYISIPHOCTD NPSIMOM M MJIOCKOCTH.

43 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U 15.12.2023
TUIOCKOCTH
Teopema o cymiecTBOBaHUU U

44 €IMHCTBEHHOCTH NPAMOM, IpOXoasIIen 15.12.2023
gyepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYISIPHOHN K MIIOCKOCTH

45 [TnockocTy ¥ MepreHANKYISIPHBIE HM 10.12.2023
IpsiIMble B MHOTOI'paHHHUKaX

46 [TnockocTy ¥ MepIeHANKYIISIPHBIE HM 99 12,2023
MpsIMbIE B MHOTOTpaHHHKaX

47 [lepnienaukynsp u HakiaoHHast. [Toctpoenue 99 122023
NEePIEeHANKYIIApa U3 TOYKU Ha MPSIMYIO

18 [Neprienaukynsip u HakaoHHas. [loctpoerne 96.12.2023
NEPIICHANKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepnenaukynspax (npsmas 09.01.2024

1 oOpartHas)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 12.01.2024
u oOpartHas)

o1 VYroa Mexay CKpelrBarOIIMMUCS IPSIMbIMU 12.01.2024
ITouck meprneHauKyIapHBIX IPIMBIX C

52 DUCHIHEYIBIPHBIX TP 5 16.01.2024
MTOMOIIBIO TIEPIICHIUKYJIIPHBIX TIOCKOCTEH

53 OpToroHanbHOE IPOSKTUPOBAHUE 19.01.2024
[TocTpoeHue ceueHuit Kyoa, IpU3MBI,

54 MPaBUIILHON TUPAMHKJIBI C TIOMOIIIBIO 19.01.2024
OPTOTOHAJIBHOMN MPOEKINH
[TocTpoeHue ceueHuit Kyoa, IpU3MBI,

55 MPaBUIILHON TUPAMHKJIBI C TIOMOIIIBIO 23.01.2024
OpPTOTrOHAJILHOM MPOEKIUH
CuMMeTpHsl B POCTPAHCTBE OTHOCHUTEIHHO

56 miockocTH. [lmockocT cuMMeTpuii B 26.01.2024
MHOTOTpaHHUKAX
IIpus3Hak mepneHIuKYIIPHOCTH OPSIMOU U

57 p PHCHIAKY AP P 26.01.2024
TJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHU
IIpaBunbHBIC MHOTOT'paHHUKU. Pacuér

58 P ! P 30.01.2024
paccTosHU OT TOYKH JI0 TIIOCKOCTH
IIpaBmibHbIE MHOTOTpaHHUKU. Pacuér

59 P ! P 02.02.2024
paccTosHU OT TOYKH JI0 TIIOCKOCTH
CriocoOBI OMYCTUTh TIEPIICHAUKYJISPHI:
CAMMETPHS, CIBUT TOYKH 110 TTapaUIeIbHOM

60 TPU, G P 02.02.2024
npsiMoii. MOHMTOPHHT MO3HABATEIbHBIX
YV.
Casur no HelapallieIbHOM MPSIMOH,

61 A PADICIIBHOR 1P 06.02.2024
W3MEHEHHUE PACCTOSTHHMA

62 KonTponbnas padbota "B3aumnoe 09.02.2024




PacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npoctpaHctae"

63

IToBTOpEHME: YroyI MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

09.02.2024

64

65

IToBTOpEHUE: yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIYUCIICHUS YyIJIa
MCKAY NPAMBIMHA B MHOI'OI'PAHHUKAX

13.02.2024

16.02.2024

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yrja

16.02.2024

67

68

69

[lepnennukynspHbie mockoctu. CBoiicTBa
B3aMMHO NIEPIEHIUKYJIPHBIX ITIOCKOCTEN

IIpu3Hak nepneHuKyISIpHOCTH IIIOCKOCTEH;
TEOpeMa O MPSIMOU NEPECEUEHUS IBYX
IJIOCKOCTEN MEPNEHANKYIISIPHBIX TPEThEU
IUIOCKOCTH

[IpsiMoyToibHBIN Napasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPAMOYTOJIEHOTO
napaiesnenumnena

20.02.2024

27.02.2024

01.03.2024

70

Teopema 0 tMaroHany NPMOYTOIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

01.03.2024

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
NPSAMBIX U IIOCKOCTHU

05.03.2024

72

IloBTOpEHUE: CKPELIMBAIOLIUECS PSMBIE,

12.03.2024




napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC

73 15.03.2024
MEXY CKPEUIMBAIOIIUMHUCS MPSIMBIMH B
MPOCTBIX CUTYAIHIX

72 PaccrosiHue ot Touku 110 IJIOCKOCTH, 15.03.2024
paccTostHue OT MPSMOM 70 TNTIOCKOCTH
Brruucnenue paccTossHUN MeXay

75 CKPEITUBAIOIIUMHUCS IPSIMBIMH C TIOMOIIIBIO 19.03.2024
HEePIEHAUKYISPHON MIOCKOCTH
TpéxrpaHHblll yroi, HEpaBeHCTBA JUISA

76 TpexrpaHHbIX yrioB. Teopema ITudaropa, 99 03.2024
TEOpPEMbI KOCUHYCOB U CUHYCOB JUJIsI
TPEXTPAHHOTO yTIia

77 DneMeHThI ChepPHUIEeCKON TeOMETPHH: 99 03.2024
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHast pabota "Yrisl u paccTostHUS" 02.04.2024

79 CI/ICTeMaTI/ISaIJ';'I/Iﬂ 3HaHUU "MHOrorpaHHUK U 05.04.2024
€ro 3JIeMEHTHI

80 [Inpamna. Bunael nupamun. [IpaBunpHas 05.04.2024
mupaMuIa

81 [Tpusma. Ilpsimast 1 HaKIOHHASI IPU3MBI. 09.04.2024
[IpaBunbHas mpu3Ma
[IpsiMoit napainenenunen, NpsMOyTrOIbHBINA

82 napayuienenunena, kyo. MOHUTOPUHT 12.04.2024
NMo3HaBaTeJbHbIX YY/I.

83 Brimykiibie MHOTOTpanHuku. Teopema 12.04.2024




Ditnepa

Brinykibeie MHOrOrpanuuku. Teopema

84 Diinepa. [IpaBuiibHbBIC U TIOJIYITPABUIIbHBIC 1 16.04.2024
MHOTOTPaHHUKHU
85 Kontposbnas padora "MHororpaHHuKu" 1 19.04.2024
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1 10.04.2024
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 23.04.2024
88 Pa3zHocTh BekTOpOB 1 26.04.2024
89 [IpaBuio mapamienenurnena 1 26.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 30.04.2024
01 Paznoxenne BekTopa 1mo 6a31/1c3v/ TPEX 1 30.04.2024
BEKTOPOB, HE JISKAIINX B OAHOH IMJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1 03.05.2024
93 Brrauciienue yria Mexy BEKTOpaMu B 1 03.05.2024
MIPOCTPAHCTBE
94 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 07.05.2024
95 [Tpocreiimme 3a1a4un ¢ BEKTOPaMH 1 10.05.2024
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 10.05.2024
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1 14.05.2024
98 O06o0meHre M cucTeMaTH3aIys 3HaHUH 1 17.05.2024
99 O06001IeH e U cucTeMaTU3alus 3HaHU! 1 17.05.2024
100 HroroBas KOHTpoOJIbHAs paboTa 1 21.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 24.05.2024
102 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hdara uudgposbie
Ne ni/m Tema ypoka KouTpoabHubie
Bcero HU3y4eHUust o0pa3oBaTe/bHbIC
padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHMEe TeMsbl "Brruncinenue yria 1
MEXJly BEKTOpaMH B IpOCTpaHcTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOMH, 1
MPOXO/SIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpoussenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHanuTHYECKHEe METO/IbI pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKaX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXy TUNIOCKOCTSIMHA B MHOTOTPaHHHUKAX
12 ®dopMya pacCTOSIHUSA OT TOYKH 10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenve paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reoMerpust"”

16 CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CedeHHsi MHOTOTPAaHHUKOB: METO/T CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MJIOCKOCTH, TIEPECEYCHUS IPSIMBIX U
IUIOCKOCTEH

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U MIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIUBAOIINMUCS TTPSIMBIMHU
[lepnienquKynsipHBIE MPSMBIE U TIOCKOCTHU:

29 CTaH/JapTHBIE Maphl MEPIEHAUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOT'PAaHHUKOB

93 [lepnienquKynsipHBIE MPSMBIE U TIIOCKOCTH:
Teopema O TpeX MepneHIuKyIsIpax

24 [TepnenauKyIsIpHBIC TPSAMBIC U INTOCKOCTH:
BBIUMCJICHHS IJTHH B MHOTOTpaHHUKAX

25 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIbHUKOB,




(dbopMyIIBI IS TUTOIIACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
(GhopMyIIBI IS TUIOIIACH, COOOpaKEHUS
o00us

[ToBTOpEHME: IIOMIAIX MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIOMIAICH, COOOPaKEHHUSI
o 100us

[Tnomany ce4eHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHs Moao0us

30

31

32

KonTponbHas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O061éM Tena. OObEM MPSIMOYTOIBHOTO
napasenenuneaa

3anaun 00 yABOEHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaJuleenuneaa

34

[Ipuxnaguele 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesienuIena

35

O06BEM npsAMON TIPU3MBI

36

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMO MTPU3MBI

[Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruncienne 00bEMOB TeIT C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

40 dopmyna 00béMa nmupamuabl. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB MUPaMHU/L C OOLIUM yTIIOM

42 CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3anaun o reme "OOBEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBbEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenue o0bEMOB. Brruncienue
pPacCTOSIHUS 10 TUIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0Opa3yromue MUIHHIPUIECKON




IMOBEPXHOCTHU

Humuaap. [psmoit KpyroBou HUIUHIDP.

49 [Imomane MOBEpXHOCTH LUIUHIAPA

50 Konuueckas moBepXHOCTb, 00pa3yloliue
KOHMYECKOMU nmoBepxHoctu. Konyc

51 CeueHnne KoHyca INIOCKOCTHIO,
napauIeIbHON MJIOCKOCTH OCHOBAHUS

50 Yceuénnslii konyc. M300pakeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3ajaun Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPa, KOHYyCa
CrepeoMeTpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUH LIWINHIPA, KOHyCa

57 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl maockocTsio. Bua u
n300pakeHue mapa

61 [Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1mapa

VYpasnaenue chepsl. [Lomans cheps u eé

62 .
yactei

63 Cummetpus chepsl U mapa
CrepeomeTpHuuecKue 3a1auu Ha

64 JI0Ka3aTeIbCTBO M BBEIUMCIICHUE, CB3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO
CrepeomeTpruecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BEIUMCIICHUE, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CEUEHHH MIOCKOCThIO

66 [Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE
noao0us

68 Pasznuanbie KOMOWHAIMN TE BPAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

20 3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"

7 KonTponbhas pabota "Tena u HOBEpXHOCTH
BpaiueHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSIMOTO ITWJIMHAPA




73

Brrancnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYycCa

CrepeomeTpUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BbIYHUCIICHHEM 00BEMOB LIMIIMH/IPA, KOHYCa

76

[Ipuknanueie 3agaun mo teme "OO0bEMBI U
IJI0IIaAu OBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Inomans chepsr.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX Tl

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenune o6bEMa mpu mogo0muu.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "[lnomanu
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TeN"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBuxenus u paBeHCTBO uryp. Odmue
CBOMCTBA JBHKECHUH




82

Bubl iBrKeHMIN: TapauielIbHBIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHS, 3epKajJbHas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOM

83

84

85

[Ipeo6pazoBanust mogodus. [Ipsmast u cdepa
Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKCHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

86

Ob6o6maromee moBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "[lapamiensHoCTh
OPSMBIX M IJIOCKOCTEN B MpocTpaHCcTBe"

87

O6o06matomiee moBTopenue 11 mousTHii u
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKkTopsl B
npoctpaHcTae"”

88

89

90

Ob6o6uaromiee noropenue 11 noHsATU U
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

Ob6o6maromee noropenue 11 noHsATHit 1
MeTO0B Kypca reomerpun 10—-11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHATH 1

MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucreMaru3anus 3HaHui: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"
O6o06matomee moBropeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

HtoroBast KOHTpoNbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS
3HAHUU

HcTopust pa3BuTHS CTEpEOMETPUHN KaK

HAyYKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

99

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAyYKH U eé POJIb B Pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOT U

Wcropus pa3BuTus CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTH




Wcropus pa3BuTUs CTEPEOMETPUU KaK

101 HayKd U € POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHM
HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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