MyHHIHITaTbHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE yUPEKICHHE
«Cpenusist 061e0bpazoBaTeTbHast mKoya Jkoj016e» OpeHdyprekoro paona

PACCMOTPEHO COT'JIACOBAHO YTBEPXZEHO

Ha 3acegannu MO Ha 3acenanun MC Hpm(’a3 No 433~

[Tportoxoma Ne 1 [Tporokoa Ne 1 29.08.2024 roma

26.08.2024 roma 27.08.2024 rozma Mupextop/y =

Pykosemyites MO 3aMecTHTeNh AMPEKTOpPa (53| LAY, i6
@Vu/ﬁ/ o MP Lol o Huxomaenko A,

Tanumosa JLP. Kapskuna HBZ Y > /

PABOYASI ITIPOI'PAMMA

y4eOHOro npeamera
«["'eomeTpusi. YriryOseHHBIN YPOBEHD
st 10-11 kimaccoB cpennero o6mero o0pa3oBaHus
2024-2025 yueOHbli o1

CocTaBUTEIND:
Kypracosa JL.B.,
YYHUTENb MATEMAaTUKH

c. MBanoska, 2024 r.



HOACHUTEJIBHAS 3AIIMCKA

'eometpust siBAsieTCss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEr0 OOLIEro
o0Opa3oBaHus, TaK KaKk 00ECHeurnBaeT BO3MOKHOCTh M3yUYEHHUS AUCIUIUIMH €CTECTBEHHO-
HAay4YHOW HAIIPaBJIECHHOCTH W NPEAMETOB I'yMAaHUTApHOTO HUKJIA. [[OCKOJIBKY JOrnyecKoe
MbIlIJIEHUE, (opMupyeMoe IMpu HU3YYEHHH OOYy4YaloIUMUCS TOHSATHUHHBIX OCHOB
F€OMETPUM, IMPU JIOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTMYECKUX
YTBEPKACHUMN MPU PEIICHUH T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIABUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIOIB3YIOTCA NPU PELIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Lens ocBOoeHMS TporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriiyOJI€HHOM ypOBHE
— pa3BUTHE MHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOY4YaIOMIMXCSA MPU MU3YYEHUH T€OMETPUH,
KaK COCTaBIIONIeN mpenMeTHor obnactu «Martematnka u  HUHpOpMaTHUKa» uepes
o0OecrieueHUE BO3MOXKHOCTH TPUOOpPETEHHUS M  HCMOJIb30BaHUA Ooyiee TITyOOKUX
r€OMETPUYECKUX 3HAHUW U JEUCTBUM, CTICHUPUUHBIX T€OMETPUH, U HEOOXOJIUMBIX IS
YCIICIIHOTO  MPO(ECCHOHANBHOTO  00pa3oBaHUs, CBA3aHHOTO C  MCIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuoputeTHpIMM  3aJadyaMM  Kypca T€OMETpUM Ha YINIyOJEHHOM  ypOBHE,
pacIIupsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre MPEJACTaBICHUS O TIEOMETPUM KaK 4YacTM MHUPOBOM KYyJIbTYpPHl U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE MPEICTABIECHUS O MPOCTPAHCTBEHHBIX (UTIypax Kak O BaKHEHUIINX
MaTEMaTUYECKUX MOJEIAX, IO3BOJISIOIIMUX ONMUCHIBATH W H3y4daTb pas3HbIC SBICHUSA
OKPYXXAIOIIEro MUpPA, 3HAHWE MOHATHIHOrO ammaparta o paszaeny «CrepeoMerpus»
y4eOHOT'0 Kypca T€OMETPHUH;

(GopMupoBaHUE YMEHHS BIAJETh OCHOBHBIMHM TOHSATHSMH O IPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyl U yMEHHE HX
NPUMEHATb, YMEHMS JIOKa3bIBaTh TEOPEMBbl M HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI
peleHns 3a1ay;

(GopMupoBaHUE yMEHMs PACIIO3HABATh HAa YEPTEkKax, MOJEISIX U B pEalbHOM MHUpE
MHOT'OTPAaHHHKH U Te€Ja BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIIH;

¢opMupoBaHHE TIOHMMaHUS BO3MOXHOCTHM  aKCHMOMATHMYECKOTO  IOCTPOEHUs
MaTeMaTUYeCKUX Teopui, (QOpMHUpPOBAaHUME TOHUMAHHUS POJU AKCMOMATUKU IIPH
MIPOBEJICHUY PACCYKICHUM;

(opMHUpOBaHNE YMEHHUSI BJIAJETh METOJAMH J1I0KA3aTEIbCTB U AJITOPUTMOB PEILICHNUS,
YMEHHs WX NPHUMEHATH, NPOBOJAWUTH JOKA3aTEIbHBIE PACCYXKACHUSA B XOAE PELICHHUS
CTEPEOMETPUUECKUX 3a7a4 M 3aJady C MPAKTHYECKUM COJepkKaHUueM, (HOPMUPOBAHHE
IIPEICTABICHNU O HEOOXOJMMOCTH JOKAa3aTelbCTB NMPU OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKIAEHUN U POJIM AKCHOMATHKH B IIPOBEIECHUH ACAYKTUBHBIX PACCYKICHNN;



pa3BUTHE M COBEPUICHCTBOBAHWE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4arouInXcs, MO3HABATEILHON aKTHBHOCTH, UCCIEIOBATEILCKUX YMEHUH, KPUTHIYHOCTH
MBIIUICHHS, HHTEpeca K U3YYCHHUIO TE€OMETPHH;

dopmupoBanue (GpyHKIMOHATIBHON TPaMOTHOCTH, PEIEBAHTHOW T'€OMETPUHU: YMEHUS
pacmo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, 0OBEKTOB W 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HCHHBIX CHTYallUAX W TPUH H3YYECHUU JAPYTHUX YUYCOHBIX IPEIMETOB,
[IPOSIBJICHUSI 3aBUCUMOCTEW M 3aKOHOMEPHOCTEHN, MOJEIMPOBAHUS PEaJbHBIX CUTYaLHi,
MCCIIEJIOBAHUS TOCTPOCHHBIX MOJIETICH, HHTEPIPETAIINY TTOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIepXKaTeNbHBIMH JHHUSIME y4eOHoro kypca «['eomerpus» B 10-11
Kiaccax sSBisStOTCs: «[IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKNY, «Tena
BpaIeHus», « BEKTOphI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo DI'OC COO T1peboBaHME «yMETh ONEPUPOBATH
NOHATUSMUY», PEIEBAaHTHBIMH T€OMETPUM Ha YriayOnéHHOM ypoBHe oOyueHust B 10-11
KJaccax, OTHOCHUTCS KO BCEM COJCpXaTelbHBIM JIMHHSIM y4eOHOro Kypca, a
GopMupOBaHUE JTOTUYECKUX YMEHHUH pacrpenemsieTcsi HEe TOJBKO IO COJEPKaTEIbHBIM
JUHUSM, HO M To Tomam oOydeHus. ConepikaHue oOpa3oBaHUs, COOTBETCTBYIOIICE
OpeIMETHBIM  pe3yJibTaraM  ocBoeHHsi  DexepanbHOl  pabouell  IPOrpaMMbl,
pacnpeenEHHBIM 10 rojilaM 00y4YeHus1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, TPUHIIMITHATBHBIM BOTIpOCaM 00ydYaroluecs o0paaiich HEOJTHOKPATHO. JTO
MO3BOJIIET OPraHU30BaTh OBJAJCHHE TEOMETPUUECKHUMH TOHSATHSIMH W HaBBIKAMU
MOCIIEIOBATENIbHO U TOCTYIMATEIbHO, C COOJIIOJIEHUEM TPUHIMIIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYATh B OOIIyI0 CHUCTEMY TE€OMETPUYECKUX TMpEeIACTaBICHUN
00ydJaromuxcs, pacupsis u yriryosnss e€, o0pa3ysi IpOYHbIe MHOKECTBCHHBIC CBSI3H.

[lepexoa kK U3y4eHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3aaTh ycioBus s auddepeHumanuu o0ydeHusl, MOCTPOSHU WHINBUTYATbHBIX
oOpa3oBaTeIbHBIX MpOrpamMM, OOECTHeunTh YriayOn€HHOE H3YYeHHE TEeOMETPHH Kak
COCTaBIIAIOIIEH yueOHOro mpeameTa «MareMaTukay;

MOJIFOTOBUTh OOYYAIOMIMXCS K MPOAODKEHUIO H3YYEHHS MaTeMAaTHKH C Y4ETOM
BbIOOpa Oyaymieit mpodeccuu, oOecrednBas MPEEMCTBEHHOCTh MEXAY OOIIKUM MU
po¢eCCHOHATILHBIM 00Pa30BaHHUEM.

Ha u3yuenue yueGHOro kypca «I'eomerpusi» Ha yriayOJa€HHOM YpOBHE OTBOIUTCS
204 ygaca: B 10 xnacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 vaca (3 yaca B
HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CcKpelyBarommxcs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MapajiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAPALIEILHOCTh TPEX MPSIMBIX, NapauIeIbHOCTh MPSIMOMN
u 1uiockoctu. [lapannenpbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauIeNbHOIO NpOoeKTHpoBaHusA. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenunes,
NOCTPOEHUE CEUCHHUI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpPSAMbBIE MApPAJUIEIbHbIE W NEPHNEHAUKYJAPHBIE K IIJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpeMa O MpPSIMOi

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHHUE.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJIAPHOCTH  JIBYX
mIockocteil. Teopema o TpEX NEPIEeHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
yTOJl, JINHENHBIA yroJl IBYTPAHHOrO yria. TpEéXrpaHHbI U MHOTOI'PAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOMCTBA.
Kpatwaiimmime mnytm Ha TIOBEpXHOCTM MHOrOorpaHHuka. Teopema Ouepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamuia,
npaBWiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHONW mUpaMuibl. [IpaBuibHBIE MHOTOTPAHHUKM: MpaBUJIbHAS TMpPU3Ma U



[IpaBWIbHAs IHpaMUAa, IPABUIBHASA TPEYroJibHAs IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpPaBWIBHBIX MHOTOTPAHHUKAaX: OKTa’3p,
JOAECKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IION[aJlb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIPABICHHbIE U IPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsaTe KOMILIaHAapHBIE BEKTOPHL. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJ MexAy Bekropamu. CKalsIpHOE NpPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTeld. Tenma BpameHus:
IWIMH]IP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka numnuHApa u konyca. Cummerpus cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MpSIMOYTOJILHOTO Tapaienenunena U ciaeActBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TMPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. OO0BEM TIapa u mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJMHIp, ONHcaHHas okojio IwiauHapa. llepeceyenue cdepsl um mapa c¢
miockocThlo. Kacanue mapa u cdepsl miockocTbio. [loHsTHE MHOTrOrpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WJIH TEJO
BpaICHUSI.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJECH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romoretus. Pemenue 3amau Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CeYeHHUs KoHyca (mapajiesibHbie
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIIUHY), CCUCHHS I1apa, METOIbl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOKeHUE BeKTOpoB. CBoicTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/1ad.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JABIWKEGHHWH. Buasl JBWXKEHUH: TapauieNbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHS, I[OBOPOT BOKPYT HPSIMOIA.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditntepa.



IINTIAHUPYEMBIE PE3YJBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWXKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIUICHUI, PaCcCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3uyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpecax 3I0POBOTO U Oe30macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTaHWE, COAITAHCUPOBAHHBIM PEKHM 3aHATUUH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOUW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU IKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIBTYpbl, TOHHUMAHUE BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs8 penieHus 3aaad B 00J1acTH
OKpY’)Karolel cpefbl, IJIaHUPOBAHHE TIOCTYNMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  TMpPaKTHUKUA, T[MOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak c¢epbl YeIOBEYECKOW ESITeIIBHOCTU, JTaroB €&
pPa3BUTHUS ¥ 3HAYUMOCTH JUISI PA3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M UCCIEIOBATEIBCKYIO JIESITCIBHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]DUKAIUH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO pelieHust ydyeOHOU 3ajgauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpAaTh  Hauboyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeMYy,
YCTaHABIMBATh MCKOMOE M JIaHHOE, (POPMHPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MeX 1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIbHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe BbLABUTATH
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3JIMYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(POPMAIUIO, NPEACTABIATh €€ B pa3lIMuHBIX (opMax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbI€ 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUSA, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX W MHUChMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJY PELICHHS 3ajayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHHUKOB
Jyanora, oOHapy»XMBaTh Pa3JWuU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSTEIHLHO BHIOMpaTh (opmaT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U 0OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI pELIEHUH C YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crocobaMu CaMOIpPOBEPKH, CAaMOKOHTPOJIA TpoIecca M pe3ylbraTa pelieHus
MaTeMaTUYEeCKOW 3a/1auw;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, TAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IIEJIN U YCIOBHIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEIOCTHIKCHHUSI PE3yJIbTATOB JIEATEITHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBHIYaTbHON
paboThl MpW pelleHHH Y4eOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiiarh
BUIBl PabOT, JOTOBapUBAThCA, OOCYKAATh TIpOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTBl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 337129,

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSAMHU, CBSI3aHHBIMH C  CEUYEHHUEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LEHTPAJIbHOE 17§ OPTOrOHAJIBHOE
IPOEKTUpPOBaHUE (UTYP HA TJIOCKOCTb, BBINOJHATH U300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMH METOJAMU, BBINOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M IUIOCKOCTb CHMMETPHHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKUX OTHOLICHHH U
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
IIPYU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATHh MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh PEaJbHBbIE CUTYallUH, MPUMEHATh W3yYEHHBIE IMOHSATUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIUPOBATH pPEajbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C MCIOJIB30BAHMEM T'€OMETPUUYECKUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BPalllCHHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

U300pakaTh H3ydaemble QUTYpHl, BBINOIHATH (BBIHOCHBIC) TILIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUJIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSIHUA OT TOYKM 1O IUJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M Tl BpalleHUs IMpu
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOJSLINE YepEe3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSTh TeoMeTpuuecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  chopMyaupoBaHHONW  MpoOJIEeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HICH%C u 15 1
cUCTeMaTH3aIHs 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

03.09.2024

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

03.09.2024

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

05.09.2024

IlonsTHs: MNEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIMUCCA IIpsAMasa U IJIIOCKOCTb;
MOJIYIIPOCTPAaHCTBO

10.09.2024

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CICACTBUA U3 HUX

10.09.2024

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

12.09.2024

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX. Cnoco0Obl 3aJaHus
NpsAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBC.

17.09.2024




O0603Ha4eHNUs MPSAMBIX U TUIOCKOCTEH

MHororpaHHUKH, U300pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

17.09.2024

MHororpaHHUKH, U300pakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

19.09.2024

10

B3anMHOe€ pacnoiokeHue NpsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

24.09.2024

11

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMoii. JlemMa o mepeceueHun
MapajuiebHbIX IPSIMbIX ITJIOCKOCTHIO

24.09.2024

12

[TapannensHOCTH Tpex NpsIMbIX. Teopema
0 TpEX mapasuieJIbHBIX NpsAMbIX. Teopema o
CKPEILUBAIOIIUXCS MPSIMBIX

26.09.2024

13

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA APAJIIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pa3HbIx
¢uryp B napajsienbHON IPOEKIUU

01.10.2024

14

enTpanbpHas mpoekuus. YTom ¢
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU

01.10.2024




15

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BaHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

03.10.2024

16

[TonATHA: napaIeNbHOCT NPSAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U IIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTU

08.10.2024

17

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
MapajuIebHOCTHIO MPSAMBIX U TJIOCKOCTEH
B IIPOCTPAHCTBE

08.10.2024

18

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajuyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

10.10.2024

19

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CEYCHUH Ky0a 1
napasienenumnena. CBoicTBa
napajuiesienuIe1a ¥ Ipu3Mbl

15.10.2024

20

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apallIeJIbHOCTH IBYX IUIOCKOCTEH

15.10.2024

21

TeopeMa 0 MMapaJuICIIbHOCTU U
CIANHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.[GIZ
4YCpe3 TOUKY, HC ITPUHAIJICIKATYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

17.10.2024

22

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0
napallICJIbHOCTH MPAMBIX MEPCCCUCHU A
IIpH NCPECCUCHUM [IBYX MapaJlJICIIbHBIX

22.10.2024




IIJIOCKOCTEHN TPEThEr

23

CpoiicTBa napajuleabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMSA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

22.10.2024

24

Kontponbhas padoTa "AkcHOMBI
crepeomeTpun. [lapamiensHOCTh TIPSIMBIX
U II0CKOoCTEn"

24.10.2024

25

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamBaHue NOCTpOECHHBIX CEYEHU
Pa3HbIMU LIBETaAMU

05.11.2024

26

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU IIBETaAMU

05.11.2024

27

N300paxeHne ceueHUi MUpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYSHHBIX TUIOCKOCTEH.
PackpamnmBanue moCTpOSHHBIX CEUCHUN
pa3HBIMU I[BETAMHU

07.11.2024

28

N306pakenue ceueHuil nmupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX

12.11.2024




pebpa. M3o0pakeHne nepecedcHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMHU

29

Merton cneoB Ui HOCTPOSHUS CEUEHUI

12.11.2024

30

Merton cieioB [UIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

14.11.2024

31

Merto crie1oB AJis MOCTPOCHHS CEUCHUMN.

CBoiicTBa IEPECEUECHNUN MTPSIMBIX U
IJIOCKOCTER

19.11.2024

32

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MIOCTPOCHUS

19.11.2024

33

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHUCh I1aroB
MIOCTPOEHUS

21.11.2024

34

[TocTpoenue ceuenuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh LIATOB
IOCTPOEHHUS

26.11.2024

35

ITocTpoenue ceuenuil B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh IIAr0B
IIOCTPOEHUS

26.11.2024




36

[ToBTOopenue nmnanumerpun: Teopema o
MIPONOPLIMOHANIBHBIX oTpe3kax. [lonobue
TPEYTrOJIBHUKOB

28.11.2024

37

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

03.12.2024

38

[ToBTopenue: Teopema [udaropa na
TUTOCKOCTH

03.12.2024

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

05.12.2024

40

CpoiicTBa Ky0a U IpsSIMOYT0JIbHOTO
napajuiesIenune1a

10.12.2024

41

Boruncnenue aiauH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

10.12.2024

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

12.12.2024

43

[lepnieHTUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusznak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MIJIOCKOCTH

17.12.2024

44

TeopeMa 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIeH
4yepe3 TOUKY MTPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

17.12.2024

45

IInockocTu u NEPpNCHAUKYIISAPHBIC UM




MIpsAMBIC B MHOTOTpaHHHUKAaX

19.12.2024

46

[InockocTy M NepHeHAUKYISAPHBIE UM
IIPsIMBIE€ B MHOTOI'PAHHHMKAX

24.12.2024

47

[lepneHuKyIsip U HaKJIOHHASL.

[TocTpoenue neprneHuKyspa U3 TOYKU Ha

MPSAMYIO

24.12.2024

48

[lepneHuKyIsip ¥ HaKJIOHHASL.

[TocTpoenue neprneHuKyspa U3 TOYKU Ha

MPSAMYIO

26.12.2024

49

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

09.01.2026

50

Teopema o TpEX nepneHaANKYIIpax
(mpsimast u oOpaTHas)

14.01.2025

51

VYT0JI MeXKTy CKpEITUBAIOIIUMUCS
MPSIMBIMHU

14.01.2025

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN

16.01.2025

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

21.01.2025

54

[TocTpoenue ceuenwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPaMUIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

21.01.2025

55

IToctpoenue ceuenuii Kyoa, Ipu3Msl,
MPABUILHON MUPAMUIBI C TOMOIIIBIO
OpPTOTOHAJILHOM MPOEKINH

23.01.2025

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTH. ITnockoctu

28.01.2025




CUMMETpPUN B MHOIOTPaHHUKAX

57

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

28.01.2025

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

30.01.2025

59

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

04.02.2025

60

CriocoObl OITyCTUTh HEPIIEHUKYISPDI:
CUMMETPHSI, CAIBUT TOYKH TIO
MapajuIeIbHON IPSAMOM

04.02.2025

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

06.02.2025

62

KonTtponpHas padota "B3zanmuoe
pacroyio’KeHue MPSAMbIX U TIIOCKOCTEH B
npocrpaHnctae"

11.02.2025

63

[ToBTOpEHUE: Yroa Mex1y NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

11.02.2025

64

[ToBTOpEHUE: YrOJI MEXKTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

13.02.2025

65

FeOMeTpI/ILIeCKI/Ie MCTO/JbI BEIYHMCIICHUA
yriia MCXKAy NpsIMbBIMU B MHOT'OT'paHHUKAX

18.02.2025

66

JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yrja

18.02.2025

67

[lepneniuKynspHBIE MIIOCKOCTH.
CBoiicTBa B3aMHO MEPIEHANKYISPHBIX

20.02.2025




IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOPEMA O IIPSIMOM
IIepeceyeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN MIIIOCKOCTH

25.02.2025

69

[IpssmoyronbpHbBIN Napauienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesIenunena

25.02.2025

70

Teopema 0 aAuaroHany NpSMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

27.02.2025

71

CrepeomMeTpuyecKre U MPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
PACIIOJIOKEHUEM IPSAMBIX U TUIOCKOCTH

04.03.2025

72

[ToBTOpEHUE: CKpelUBaIOUIUECs MPsMBIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTPaHHUKAX

04.03.2025

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

06.03.2025

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

11.03.2025

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

11.08.2025

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB U1

13.03.2025




TPEXTPAHHOTO yIJIa

DneMeHTHl ChepUIECKON reOMETPHH:

" reoJIe3NUecKue JTMHAN Ha 3emiie 18.03.2025
78 KonTtponsHast padota "Yrisl u

paccrosiHus" 18.03.2025
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK

Y €0 AJIEMEHTHI" 20.03.2025
80 [MTupamuga. Buasl nupamun. [TpaBuiibHas

nupaMuaa 25.03.2025
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[TpaBunbHas pu3Ma 25.03.2025
82 [Ipsimoit mapamnenenunen,

MPSIMOYTOJIBHBIN MMapajuiesenuIe1, Kyo 08.04.2025
83 Brinykibsie MHOTOrpanHuku. Teopema

Diinepa 08.04.2025

Brinykibsie MHOrOrpanHuku. Teopema
84 Ditnepa. [IpaBusibHbIC U OTYNIPABUIBHbIC 10.04.2025

MHOTOTPaHHUKHU
85 KontponbHas padora "MHuororpanHuku" 15.04.2025
86 [TonsiTHe BeKTOpa HA MIOCKOCTH U B

MIPOCTPAHCTBE 15.04.2025
87 CymMma BEKTOpOB 17.04.2025
88 Pa3nocTh BekTOpOB 99 04.2025
89 [IpaBuno napamienenunena

22.04.2025




90

YMHOKEHME BEKTOPA HA YUCIIO

24.04.2025

Paznoxxenne Bekropa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 90.04.2025

TJIOCKOCTH
92 CkansipHO€ MTPOU3BE/ICHUE 99.04.2025
03 Brraucnenue yriia Mex1y BEKTOpaMu B

MPOCTPAHCTBE 06.05.2025

4 I1 i

9 pocCTeIe 3aa9u C BEKTOpaMHu 06.05.2025
95 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 08.05.2025
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 13.05.2025
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 13.05.2025
98 O00011eHre U cucTEMaTU3aLNs 3HAHUN 15.05.2025
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 90.05.2025
100 Htoroas koHTpoJbHas paboTa 90.05.2025
101 HToroas koHTpoJbHas paboTa 99 05.2025
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

22.05.2025




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeiibHbIE
padoTsbI padoTsbI
pecypcsl
[ToBTOopenue tems! "KoopauHars! BekTopa
1 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE" 03.09.2024
9 [ToBTOpenue Tems! "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB" 03.09.2024
[ToBTOpeHue Temsl "Beruncnenue yria
3 1
MEX /Ty BEKTOpPaMH B TTPOCTpaHCTBE" 06.09.2024
[ToBTOpeHue TeMbl "YpaBHEHUE TIPSIMON,
4 - 1
MPOXOJIAIIECH Yepe3 1Be TOUKH" 10.09.2024
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax 10.09.2024
5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax 13.09.2024
7 B 1
€KTOPHOE MPOU3BECHHE 17.09.2024
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOTPaMMHUPOBAHUE 17.09.2024
9 JInneliHbIE HEPABEHCTBA, JTMHEMHOE 1
IIPOrpaMMHUPOBAHHE 20.09.2024
AHanmuTHuyecKre MeTOo/Ibl pacuéra yria
10 1
MEXAY NPSIMBIMU B MHOIOTPaHHUKAX 24.09.2024
AHanmuTHuecKre MeTO bl pacuéra yria
11 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX 24.09.2024




@opmyita pacCTOSIHUSA OT TOYKH JI0

12
IIJIOCKOCTH B KOOPJIMHATAX 27.09.2024
13 HaxoxaeHne paccTosHUN OT TOYKHU 10
IJIOCKOCTH B KyOe 01.10.2024
HaxoxaeHne paccTosHUN OT TOYKH 10
14 .
MJIOCKOCTH B IPABUJILHOM MUPaMUJIE 01.10.2024
15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus" 04.10.2024
16 CeyeHMsI MHOTOT'PAHHHUKOB: CTaHAApTHBIC
MHOTOTpPaHHUKHU 08.10.2024
17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
P S 08.10.2024
CedeHus MHOTOTPaHHHUKOB: CTaHIAPTHBIE
18 IUIOCKOCTH, IIepeCceYEHUs IIPSIMBIX U
> 1P P 11.10.2024
TIOCKOCTEH
19 [NapannenbHbie TPSIMBIC U TUIOCKOCTH:
rapajuieJIbHbIE CEUCHHS 15.10.2024
20 [NapannenbHbie TPSIMBIC U TUIOCKOCTH:
pacy€T OTHOIICHUH 15.10.2024
[NapannenbHbie PSIMBIC U TUIOCKOCTH:
21 JIBI MEXKTY CKPELMBAIOIIUMUCS
. Y CRPETHBAION 18.10.2024
MPSIMBIMH
[lepnieHIuKynApHBIE IPSMBIC U
TJIOCKOCTHU: CTaHAPTHBIE Maphl
22 .
NIEPIEHIUKYIIAPHBIX IUNIOCKOCTEN 1 22.10.2024
MPSMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U
23
MIJIOCKOCTH: TEOPEMA O TPEX 22.10.2024




NEPIEHIUKYIIApax

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JUIMH B
MHOTI'OTpPaHHUKAX

25.10.2024

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100U

05.11.2024

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJT0IAIeH, COOOpakeHUS 101001t

05.11.2024

27

[ToBTOpEHME: IOmAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJIOIIAIeH, COOOpaKeHHMS IO 100Us

08.11.2024

28

[nomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

12.11.2024

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

12.11.2024

30

Kontponbras padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

15.11.2024

31

O06BéM Tena. O6beM NPSMOYTOJILHOTO
napasJiesienumnesa

19.11.2024

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yria

19.11.2024

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO

22.11.2024




Imapajiiejacnuicaa

34

[Ipuknagaeie 3a1a4n, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

26.11.2024

35

OO6BEM MpsAMOI TPU3MBI

26.11.2024

36

CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON IPU3MBI

29.11.2024

37

[TpuknamHbie 3a7a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

03.12.2024

38

Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
omnpenenéHHoro uuTerpana. OopEm
HAKJIOHHOM MTPU3MBI

03.12.2024

39

Brranciienne 00bEMOB TeIT € TOMOMIBEO
onpenenéHHoro uuTerpana. OobpEm
MTUPaMUIBI

06.12.2024

40

dopmysa 00bEMa MUPaMUIBL.
OTtHomIeHNE 00BEMOB TUPAMHUJL C OOIIIUM
yIII0M

10.12.2024

41

®opmyna 00bEMa MUpaMUAIbL.
OTtHoleHue 060beMOB MUPAMHU/] C OOIIUM
yrioM

10.12.2024

42

CrepeoMeTpUYECKHE 3a/1a4H, CB3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBbI

13.12.2024

43

CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C
o0BEMaMu HpPaMUIBI

17.12.2024

44

[Ipuknanueie 3anaun mo Teme "OOBEMBI
Ten", CBsi3aHHBIE ¢ 00BEMOM HAKIIOHHOM

17.12.2024




IIPU3MBI

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

45
Ten", CBA3aHHBIC ¢ 00BEMOM MUPAMUJIBI 20.12.2024
[Tpumenenne 00bEMOB. Beruncienne

46
pPacCTOSTHUSA JI0 TUIOCKOCTH 24.12.2024

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa" 24.12.2024
[unuaapudeckas MOBEPXHOCTD,

48 o0pa3 ve IHITMHIPHYECKON

PASYIOTIE THLTHIAR 27.12.2024

MTOBEPXHOCTH
Hunmuaap. [psmoi KpyroBoi HUIUHAP.

49
[Tnomaas MOBEpXHOCTH LMIMHIIpA 10.01.2025
Konunueckas noBepxHOCTh, 00pa3yroIiue

50 .
KOHHYECKOM moBepxHoCcTH. KoHyC 14.01.2025
CedeHue KOHyca IIIOCKOCTHIO,

51 9
napajuieIbHOM TI0CKOCTH OCHOBAHUS 14.01.2025
VYceuénnsiii konyc. M3o0paxenue

52 N
KOHYCOB U YC€YEHHBIX KOHYCOB 17.01.2025
[Tnomanas 60KOBOI MOBEPXHOCTH U

53 .
MIOJIHOM MOBEPXHOCTH KOHYCa 21.01.2025
[Tnomanas 60KOBOI MOBEPXHOCTH U

54 .
MIOJIHOM MOBEPXHOCTH KOHYCa 21.01.2025
CrepeoMeTpuueckue 3a1auu Ha

55 0Ka3aTesIbCTBO U BHIYUCIIEHHE,
8 . 24.01.2025
MMOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYyCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 0Ka3aTesIbCTBO U BHIYUCIICHUE,
g 28.01.2025

MMOCTPOCHUEM CeUYCHUI HUJINHApPA, KOHYCa




57

HpI/IK.HaI[HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

28.01.2025

58

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

31.01.2025

59

Cdepa u map

04.02.2025

60

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3obpaxenue mapa

04.02.2025

61

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

07.02.2025

62

VYpasuenue cheprl. [Tnomanp chepsl u e€
yacTei

11.02.2025

63

Cummetpus cdhepsl U mapa

11.02.2025

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

14.02.2025

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO cEepoi U Mapom,
MOCTPOCHUEM MX CEYEHUH TIOCKOCThIO

18.02.2025

66

[TpuknagHbie 3313241, CBSI3aHHBIE CO
cdepoii u mapom

18.02.2025

67

HOBTOpCHI/ICZ OKPYXHOCTH Ha IJIIOCKOCTH,
BBIYUCJICHHA B OKPYKHOCTH,

21.02.2025




CTaHJIapTHBIE TIOI00US

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

25.02.2025

69

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

25.02.2025

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

28.02.2025

71

KonTponsnas pabora "Tena u
ITOBEPXHOCTH BpanieHus"

04.03.2025

72

O6bém muuHApa. Teopema 06 00bEMe
NPSAMOTO UUIMHIpA

04.03.2025

73

Brranciienne 00bEMOB TEIT € TOMOIIBEO
onpenenéHHoro uuterpana. OobpEm
KOHYca

07.03.2025

74

ITmomamu OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa

11.03.2025

75

CrepeomeTpHuecKe 3a/1a4H, CBSI3aHHbIE C
BBIUHCIIEHUEM 00BEMOB IIMIIMHIPA,
KOHYca

11.03.2025

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJIOIIa U TOBEepXHOCTEN Ten"

14.03.2025

77

OOBEM 1mIapa 1 MIapoBOrO CEKTOpa.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
IIapa, mapoBOTO CETMEHTA M IIapOBOTO
CeKTopa

18.03.2025

78

[Tpuknanueie 3anaun mo Teme "OOBEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaapio cepbl. COOTHOIICHHS MEKITY
TUIONIA/IIMH TIOBEPXHOCTEH U 00bEMaMu
MOJO0OHBIX TEJ

18.03.2025

79

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

21.03.2025

80

[Tono6OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rnpu mog00uu.
CrepeoMeTprieCcKue 3a/1a4uH, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00BEMOB TEJ U IUIOMANEH
MTOBEPXHOCTEN

25.03.2025

81

JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIDKCHUHI

25.03.2025

82

Bupl 1BuKeHMIN: TapauienbHbII
MePEHOC, IICHTPaIbHAS CHMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
NpAMOM

04.04.2025

83

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

08.04.2025

84

FCOMCTpI/I‘IeCKI/Ie 3a/laud Ha MPUMCHCHUC
JABUIKCHUA

08.04.2025

85

KonTtponpHas padota "Bekrops! B
nmpocTpaHcTae”

11.04.2025

86

Ob6o6maromniee noBroperue 11 noHsATH U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:
"[NapaymuienbHOCTh MPSIMBIX U TIOCKOCTEH

15.04.2025




B IpocTpaHcTae”

87

O6o6maromee noproperue 11 nousTwii n
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTHU3aI1s 3HAHUHN:
"BexTopsl B npocTpaHcTBe"

15.04.2025

88

O6o06maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BekTops!l B mpocTpancTse"

18.04.2025

89

O6o6mmaromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O06BeM MHOTOTpaHHUKA"

22.04.2025

90

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

22.04.2025

91

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

25.04.2025

92

Hroropas KOHTPOJIbHasA pa60Ta

29.04.2025

93

Hroropas KOHTPOJIbHAasA pa60Ta

29.04.2025

94

Ob6o6maromniee noroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11

02.05.2025




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"[Tnommaan mMOBEpXHOCTH U 0OBEMBI
KpyribIX Ten"

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3alus 3HAHUI

06.05.2025

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

06.05.2025

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

13.05.2025

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

13.05.2025

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

16.05.2025

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

20.05.2025

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

20.05.2025




Hcropus pazBuTHs CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U 23.05.2025
KOMIBIOTEPHBIX TEXHOJIOTHIA
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






