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HHOACHUTEJBHAA 3AIIUCKA

I'eomeTpus siBiIsIeTCS. OAHUM U3 0a30BBIX KYPCOB HAa YPOBHE CPEIHET0 00IIEero 00pa3oBaHus, TaK KaK 00CCIIEYUBACT BO3ZMOKHOCTh U3YUCHUS JTUCIUILTAH
€CTECTBEHHO-HAyYHOH HANpaBJICHHOCTH M TNPEIMETOB T'YMAaHHUTAPHOTO IMKJIA. [IOCKONBKY JOrM4eckoe MbIIuieHHe, (opMHpyeMoe NpU H3Y4CHHH
00y4aromUMHUCs TOHSATUWHBIX OCHOB T'€OMETPHH, IpPH [0Ka3aTelIbCTBE TEOPEM W MOCTPOCHMM UEMOYKH JIOTHYECKUX YTBEP)KICHHHA IPH PEIICHUH
reOMETPUYECKHX 33/]a4, YMEHHUE BBIABUTATh U ONPOBEPraTh TMIIOTE3bI HEMIOCPEICTBEHHO MCIIONIB3YIOTCS MIPU PELICHUH 33/1a4 €CTECTBEHHO-HAyYHOTO IHKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenb ocBoeHMs mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOnEHHOM ypOBHE — pa3BUTHE MHAMBHYAJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs mpu
M3YYEHUH TE€OMETPHUH, KaK COCTaBJIoNIed mpeameTHod obnactu «Marematnka W uH(pOpMartukay uepe3 obOecrneueHHe BO3MOKHOCTH MPUOOpETeHUs U
UCTIOJIB30BaHUs Ooiee TIIyOOKMX T€OMETPHUECKUX 3HAHWHM W JEHCTBHM, CIIEMU(PUYHBIX T€OMETPUHU, U HEOOXOJUMBIX JJIS YCIEUIHOTO MPO(eCcCHOHAIBEHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTUKH.

[TpuopuTeTHBIMU 3aJjauaMH Kypca T€OMETPHUU Ha YTiyO0JIEHHOM YpOBHE, paCIIUPSIOIIMME U YCHIIMBAIOUIMMHU Kypc 0a30BOr0 YPOBHS, SIBIISIOTCS:
pacipeHue MpeaCcTaBIeHHs O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI M (POPMUPOBAHHE OCO3HAHHSI B3aMMOCBSI3U T€OMETPUH C OKPYKAIOLTIM MHPOM;

q)OpMI/IpOBaHI/Ie NpEaACTaBJICHUA O MPOCTPAHCTBCHHBIX q)HpraX KaK O BaXHECUIINX MaTEeMaTHYCCKHUX MOZCIIAX, MO3BOJIAIOIINUX OIMMCBIBATHL WM HU3Yy4YaTb
Pa3HbIC ABJICHHUA OKPYKAIOIICTO MHUPA, 3HAHUC MIOHSATUMHOIO alrapara 1mo pasaciy ((CTepeOMeTpI/IH» yqe6H0ro Kypca recoMeTpuun;

(bOpMHpOBaHHe YMCHH BJIAACTH OCHOBHBIMH IOHATHAMU O NMPOCTPAHCTBCHHBIX (I)I/Il"yan 1 UX OCHOBHBIMH CBOﬁCTBaMI/I, 3HAHUC TCOPCM, CI)OpMy.]'I u
YMCHHC UX NTPUMCHATH, YMCHH NOKA3bIBATH TCOPEMbI U HAXOJAUTH HCCTAHAAPTHBIC CITOCOOBI peuiCHusd 3a1a4;

(dbopMUpOBaHHE YMEHHS PACIlO3HABATh HA YepTexkax, MOJESIX U B peaJIbHOM MUPE MHOTOTPAHHUKH U TeJla BpalleHHs], KOHCTPYUPOBATh T€OMETPHUUECKHE
MOJIEJIH;

(dbopMHpOBaHNE TTOHUMAHUSI BO3MOXXHOCTH aKCMOMAaTHYECKOTO0 MOCTPOEHHUS MaTeMaTHYeCKUX TeopHil, (OopMHUpOBaHHE MOHUMAHUSI POJIU AKCHOMATUKU
IIPY NIPOBENICHUH PACCYKIACHUI;

(dbopMHpOBaHKE YMEHUS BIaJIETh METO/IaMH J0Ka3aTeNbCTB U aJITOPUTMOB pPEIICHHsI, YMEHUS UX NPUMEHSTh, IPOBOUTH J0KA3aTENIbHBIE PACCYKICHUS B
XOZIe PELICHUs] CTePEOMETPHUECKUX 33134 U 3a/lad C MPAKTUYECKUM COAep)KaHUueM, (OPMHUPOBAHUE IMPEJICTABICHUS O HEOOXOIUMOCTH JOKa3aTeNbCTB MPU
000CHOBaHMHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHUKH B MPOBEIEHUH JETYKTUBHBIX PaCCyKICHUII;



pa3BUTHE W COBEPIICHCTBOBAHWE MHTEIICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydaroluxcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATENbCKUX
YMEHHH, KpUTUYHOCTH MBIIIIEHUS, UHTEpeCca K U3yYeHHIO T€OMETPUH;

¢dbopMupoBanre (pyHKIHOHAIBHON TPAaMOTHOCTH, PEJIEBAHTHOM I€OMETPUU: YMEHHUS PACO3HABaTh MPOSBICHUS] T€OMETPUUECKHUX MOHITHI, 00OBbEKTOB U
3aKOHOMEPHOCTEH B PEAJIbHBIX XU3HEHHBIX CUTYallMsX W MPH U3YyYCHHU JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHNUS PEAbHBIX CUTYALIMI, UCCIENOBAHUS TIOCTPOCHHBIX MOJIENIEH, UHTEPIIPETALIMHU TIOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COACPKATCIIBHBIMU JIMHUAMU y‘IC6HOFO KypcCa ((FGOMeTpI/IH» B 10-11 ximaccax sBASIOTCS: «HpHMHe N IIJIOCKOCTH B IIPOCTPAHCTBEC),
«MHOI‘OFpaHHI/IKI/I», «Tema BpalicHus», ((BGKTOPI)I 1 KOOPAHWHATHBI B IIPOCTPAHCTBEC), «]_IBI/I)KGHI/IH B IIPOCTPAHCTBC.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHUE «YMETh ONIEPUPOBATH MOHATUIMUY, PEICBAHTHBIMU T'€OMETPHH HA YIiyOJEHHOM YpOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (hOpMHpOBaHHE JOTHYCCKHX YMEHHH paclpeieiisseTcsi He TOIBKO IO
COJZIEP>KATENIbHBIM JIMHUAM, HO U 1O rofam oOydenus. Conep:kanue oOpa3oBaHMs, COOTBETCTBYIOIIEEe MPEAMETHBIM pe3yibTaraMm ocBoeHust denepanbHoO
pabodeil mporpaMMBbl, pactpeeIéHHBIM 0 ToJjaM OOYYeHHS, CTPYKTYPUPOBAHO TaKUM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHITUITHAIBHBIM BOIIPOCAM
oOyuaromuecs: oOpamaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKUMH MOHATHUSMU W HaBBIKAMHU IOCIEOBATEIbHO U
MOCTYIATENIbHO, C COOJIFOJICHHEM TMPHUHIIMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIOYaTh B OOIIYI0 CHUCTEMY TI'E€OMETPUYECKHX IPEICTABICHHMA
oOyuaroluxcsi, pacmupsis U yriayossis e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

Hepexoz[ K U3Yy4YCHUIO I'COMCTPHUHU HA er'Iy'6J'IéHHOM YPOBHC ITO3BOJIACT:

CO3daThb YCJIIOBUA JIA ,I[I/I(i)cpepeHI_II/IaI_[I/II/I O6y‘leHI/I}I, TOCTPOCHUS MHAUBUAYAJIbHBIX O6p830BaTeJ'ILHI>IX Imporpamm, o0ecneynTh yTJ'Iy'6J'IéHHOC HN3YUCHUC
reoOMCTpHHU KaK COCTaBJISIOIIIEH yqe6Hor0 npeameTa ((MaTeMaTI/IKa»;

MOATOTOBUTH OOYUAIOIUXCS K MPOJOHKEHUIO U3yYeHHs] MaTeMaTUKH ¢ Y4EToM BblObopa Oynymiel npodeccuun, obecreunBasi MPeeMCTBEHHOCTh MEXKIY
001IMM U TTpOoPECCHOHAILHBIM 00pa30BaHUEM.

Ha m3ydenune yueOHOTO Kypca «I'eomerpus» Ha yriryonéHHoM ypoBHe oTBoauTcs 204 gaca: B 10 xitacce — 102 gaca (3 gaca B Heneno), B 11 ximacce — 102
yaca (3 Jyaca B HEJIEIIO).

COJAEP)KXAHUE OBYUYEHUS
10 KJIACC
IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATUS cTepeoMeTpur. Touka, mpsimasi, IIOCKOCTh, MPOCTPAHCTBO. [loHATHE 00 aKCHOMAaTHYECKOM MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX.



B3auMHoe pacrionoxeHue mpsMbIX B MPOCTPAHCTBE: IMEPECEKaIoIIUecs, MapaliebHbIle U CKpelluBaroluecs npsimblie. [IpU3Haku CKpelmBarOmMXCs
npsambix. [lapamiensHOCTh NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapasuiebHbIe MPSMbIE B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX MPSAMBIX, MapauIeIbHOCTh
npsMol M TUIockocTu. [lapamiensHoe W LEHTpalibHOE MPOSKTHpOBaHUE, M300paxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MApAJLICIBHOTO MPOCKTUPOBAHUS.
N3o0paxenue ¢uryp B mapajsielbHONW MPOEKIHUH. YTJbl C COHANpPaBICHHBIMH CTOPOHAMH, YrOJI MEXIy NpSIMbIMH B mpocTpaHcTBe. [lapamienbHocTb
IUIOCKOCTEH: TapajiesibHble TUIOCKOCTH, CBOWCTBA MNapajlieNbHBIX IUIocKocTed. [IpocTeiimme mnpocTpaHcTBEHHBbIE (DUTYpBI Ha IJIOCKOCTH: TETPadap,
napajuiesienune/1, HoCTPOEHUE CeUeHUH.

IlepneHIUKYIAPHOCTD NPSAMOM M TNIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIE B IPOCTPAHCTBE, NPSIMBIC ITAPAJIICIIBHBIE U NEPIEHIUKYIIIPHBIE K IUNIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTH IPSIMOM U MJIOCKOCTH, TEOPEMA O MPSAMOI NEPIEHIUKYIAPHON IockocTu. OpTOroHaabHOE MpoeKTHpoBaHue. [lepnenaukymnsp
U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOW 10 IUIOCKOCTH, MPOEKUUs (Urypbl Ha IUIOCKOCTb. IlepreHaukynspHOCTb
IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYISIPHOCTU JBYX INIOCKOCTEN. Teopema o TpéxX nmeprneHIuKymisapax.

VYIubl B IPOCTPAHCTBE: Yoyl MEXAY NPSAMOU M INIOCKOCTBIO, IBYIPAHHBIA YIOJI, IMHEWHBIA Yrojl JBYI'PAHHOIO yria. TpE€XrpaHHbIi U MHOTOI'DAHHBIE
yriabl. CBOMCTBA IIOCKUX YIJIOB MHOTOIpaHHOTo yria. CBONCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TpEXTpaHHOro yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHuKH

Bunsl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipu3ma: n-yronbHas mpusma, mpsiMas U HaKJIOHHasl MPU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh
npusMbl. [lapannenenunen, npsMOYroJibHBIA Tapajuielenunes u ero cBoicrBa. Kparuaiiimme myTd Ha MOBEPXHOCTH MHOTOTpaHHHMKA. Teopema Ditnepa.
[IpoctpanctBenHas Teopema [ludaropa. Iupamuma: n-yroiapHas mupamuaa, TpaBuibHas U yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHen
MpaBUIbHON nupamubl. [IpaBUiIbHBIE MHOIOTPaHHUKH: NIPABWIIbHAS NPU3Ma M IIPaBWIbHAS NMHUpaMUa, IPaBUIbHAS TPEYroJIbHAS NMUpaMUIA W MpaBUIIbHBIN
TeTpaap, kyo. [IpencraBinenre o mMpaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAdIP U UKOCAIIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHMKOB: p&Opa, nuaroHanu, yribl. [linomans OOKOBOM MOBEPXHOCTH M MOJHOW IMOBEPXHOCTH MPSMOM NMPU3MBI,
IIOIa/Ib OCHOBAHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMON Mpu3Msbl. [1nomans 00K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPAMHJIbI, TEOpEeMa
0 TUIOLIAI YCEYEHHOW MUPAMUJIBI.

CI/IMMeTpl/ISI B TIPOCTPAHCTBC. DJIEeMEHTHI CUMMCTPUNU TIPABUJIIBHBIX MHOT'OI'PAHHHUKOB. CI/IMMeTpI/Ifl B TIPaBUJIbBHOM MHOI'OI'PAHHUKE: CHUMMCETpPUA
mapajjiejacnuiica, CMUMMETPUS MMPAaBUJIbHBIX TTPHU3M, CUMMCTPU A HpaBHHBHOﬁ nupaMuJbl.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHAINPABICHHBIE M IPOTHBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBYS C BEKTOPaMU: CI0KEHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHUE BEKTOPA
Ha yuncio. CBoiicTBa ciokeHuss BeKTOpoB. CBOICTBAa yMHOKEHHUSI BEeKTOpa Ha uucio. [loHsTue xommaHapHble BEKTOpHL. [Ipu3HaK KOMIUIaHApHOCTH TPEX
BeKTOpOB. IIpaBmino mapamnenenunena. TeopeMa o pa3inoXeHMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsmoyronpHas cucrtemMa KOOpAMHAT B



npoctpanctBe. KoopanHatel BekTopa. CBs3b MEXAYy KOOpAMHATaAaMH BEKTOpA M KOOpAMHATaMH TOYEK. YTOJ MEXIy Bekropamu. CKaJasipHOE NMpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsTHs: TMIMHAPUYECKAs MOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTh, cepuueckas MOBEPXHOCTh, OOpa3yrolue MOBEpXHOCTEH. Tema BpalieHwHs:
IUJTUHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzammHoe pacmonokenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten

BpallleHus Ha TUIOCKOCTH. Pa3BépTka nmnuaapa u konyca. Cummerpust cepsl u mapa.

O0BéM. OcHOBHBIC CBOCTBA 00BEMOB Tell. Teopema 00 00bEME TIPSIMOYTOJILHOTO MapaUielienuneaa u ciecTBus u3 He€. OObEM MPsSMON U HaKJIOHHOM
MPU3MBI, HWIMH]PA, TUPaMUIbl U KoHyca. OOBEM 11apa U MapoBOTr0 CETMEHTA.

KOM6I/IHaI_II/II/I TCJI BpallliCHHUA W MHOI'OT'PAHHHKOB. HpI/ISMa, BIIMCAaHHAs1 B HUWJIHMHAP, OIMMCAaHHAsA OKOJIO HUJIHMHIpA. HepecequI/Ie C(bepbl Hu 1iapa €
mIockocThro. Kacanne mapa u C(I)epbl miockocThio. IloHsTHE MHOI'OI'paHHHKa, OIIMCAHHOI'O OKOJIO C(i)epbl, C(bepBI, BIIMCAHHOU B MHOT'OI'paHHHUK HJIM TCJIO0

BpaLICHUS.

[Inomane MOBEPXHOCTU MUIUHIPA, KOHYCA, Tuiomaas chepsl u e€ yacteil. [lomobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, IUIONIA/IEH TOBEPXHOCTEH
nonobubix uryp. [IpeodpazoBanue nogodus, romoteTHs. Pemenue 3a1a4y Ha MIOCKOCTH € UCTIOIb30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[TocTpoenue ceueHNit MHOTOTPAaHHUKOB U TN BPAIEHUS: CEUSHHS MIMHIpA (MapalIeIbHO U MEPIEHAUKYIISIPHO OCH), CEYeHHs KOHYyca (MapaiebHbIe
OCHOBAHHIO W TPOXOJSIINE Yepe3 BEPIIHHY), CEUCHHUS Iapa, METOIbl IMOCTPOCHUSI CEUEHUN: METOJ] CJIEJOB, METOJl BHYTPEHHETO MPOEKTHUPOBAHUS, METO]
MepeHoca CeKyIlen MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTse. Onepanuu HaJ BekTopamu. BekTropHoe ymHO)KeHue BekTopoB. CBOMCTBA BEKTOPHOTO yMHOXeHHUs. [IpsiMoyronbHas cucrema
KoopauHAaT B pocTpaHcTBe. Koopauuatel Bektopa. Pasnokenue Bekropa no 6azucy. KoopimHaTHO-BEKTOPHBII METO/] P PEeILICHUH F€OMETPUUECKUX 3a/1au.

JBHKEeHHS B IPOCTPAHCTBE

JiBmxenust npoctpancTBa. OtoOpaskeHus. J[BukeHus u paBeHcTBO ¢Quryp. OOmue cBoiicTBa IBMKeHU. Bunabl nBHKeHMIl: mapaiienbHbI MepeHoc,
LEHTpaJIbHAsl CHMMETPHUS, 3epKajbHas CAMMETpPHUS, IIOBOPOT BOKpYT npsamoil. [IpeobpazoBanus nogobus. [psamas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHS YUEBHOI'O KYPCA «(I'EOMETPUS» (YIJYBJEHHBIH YPOBEHHb) HA YPOBHE
CPEJHETI'O OBLIHEI'O OBPA30BAHUSA



JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxxnaHcKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIUM OOYYaIOLIErocss KaK aKTUBHOTO M OTBETCTBEHHOT'O 4IEHA POCCHICKOro OOIIecTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMA, MPOLEAYP TPaXKITaHCKOTO oOIIecTBa (BBIOOPHI, ONMPOCHL M APYroe), yMEHHE
B3aMMO/ICIICTBOBATD C COLIMATILHBIMU MHCTUTYTAMHU B COOTBETCTBHHU C UX (PYHKIMSMU U HA3HAUCHUEM;

2) IaTPHOTHYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)JTaHCKOW HMIESHTUYHOCTH, YBaXXEHHUS K MPOIUIOMY M HACTOSIIEMY POCCUHWCKONW MaTeMaTHUKH, LIEHHOCTHOE
OTHOIIEHHUE K JOCTHKEHHUSIM POCCHUMCKMX MAaTE€MaTHMKOB M POCCHUMCKOM MaTeMaTHYeCKOM IIKOJbl, MCIOJb30BAaHUE 3THUX JOCTH)KEHUH B JAPYTrUX HayKax,
TEXHOJIOTHUSIX, chepax YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHWE JIYXOBHBIX IICHHOCTEH POCCHHCKOTO Hapoja, cHOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEICHHS, CBS3aHHOTO C
MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKU U IeATEIbHOCTHIO0 YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTONUYUBOIO OYAYIIETro;

4) 3cTeTHYECKOe BOCIIUTAHUE:

9CTCTUYCCKOC OTHOHMICHUEC K MHUPY, BKIIOYHYasd JOCTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ, 06I>eKTOB, 3aaay, pe].HeHHﬁ, paCCY)KﬂeHHﬁ,
BOCIIPUUMYHNBOCTDb K MATEMATUYCCKHUM ACIICKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nyeckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh YMEHMS NPUMEHITh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax 3/J0pPOBOT0 U 0e30MacHOro o0pasa jKW3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/J0pOBbIO (3I0pOBOE€ TNHUTaHHE, COaTaHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXa, peryispHas (u3uyeckass aKTUBHOCTh), (U3NYECKOE
COBEPILIECHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN IESATEIBHOCTHIO;

6) Tpy/10BO€ BOCIMTAHME:

TOTOBHOCTB K TPYZAY, OCO3HaHHE LIEHHOCTH TPY/10J1I00Us, HHTEPEC K pa3InyHbIM chepam mpodeccnoHalbHOM 1eATeIbHOCTH, CBA3aHHBIM C MaTEMAaTHKOM
U e€ NPUIIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOp Oynymied mpodeccur U peaqu30oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTHYeCcKOMYy OOpa30BaHMIO MW CcaMOOOpa30BaHMIO Ha MPOTSHKEHUWH BCEW JKHU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEHICHUU
IIPAKTUYECKHX 3a7ja4 MaTEMaTHUECKOI HAaIpaBICHHOCTH;



7) 3K0JIOTHYECKOE BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYIBTYpPHI, TOHUMAHUE BIHMSHHS COIMAIEHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOIHON U COMHAILHOM
Cpelbl, OCO3HAaHUE TTI00aIBHOrO XapaKTepa 3KOJOTHYECKUX MPOoOsieM, OpUEHTAlMs Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHHUM JUIsl pelIeHus 3a/1ad B 00JacTH
OKpY>Karollen cpelibl, IJIAaHUPOBAHUE NTOCTYNKOB M OLIEHKH MX BO3MOXHBIX ITOCIEACTBUN JIJI1 OKPYXKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOH MpaKkTUKHU, IOHHMaHUE
MaTEMAaTHYECKOH HAayKu KakK CQepbl YeIOBEYECKOW JEATEIbHOCTH, JTAloB €€ Pa3BUTHS W 3HAYMMOCTH IS PA3BUTHS ITUBUIM3AINH, OBIAJCHHUE S3BIKOM
MaTeMaTUKd M MaTeMaTU4YECKON KyJbTYpOW KaK CPEeICTBOM IO3HAHUS MUPA, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO M MCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUYAJIBHO U B TPYIIIE.
METANPEAMETHBLIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBrle Jiornyeckue JeicTBUA:

BbBIABJEITE U XAPAKTCPHU30BATh CYHICCTBCHHBIC IIPHU3HAKKW MATCMATUYCCKHUX O6T>€KTOB, HOHHTHﬁ, OTHOIIICHUH MCKAY IIOHATHAMU, q)OpMy.]'II/IpOBaTB
OIpEaACICHUA HOH?ITI/II\/'I, YCTaHaBJIMBATb CymCCTBGHHI:IfI IMpHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBaHUA IOJ1d O606H1€HI/I${ W CPABHCHUSA, KPUTCPHUU ITPOBOAUMOIO aHAJIN34a,

BOCIPUHUMATh, POPMYIUPOBATH U MPE0OPA30BBIBATH CYKJIECHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MTPOTUBOpeUns B (pakTax, TaHHBIX, HAOIIOACHUAX M YTBEPKACHUSAX, MIpe/iaraTb KpUTEPUU
JUISI BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNI;

ACJIaTh BBIBO/bI C MUCITOJIb30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U MHAYKTUBHBIX YMOSaKqueHHﬁ, yM03aKJ'II-O‘~IeHI/II\/JI I10 aHaJIOT'uH,

MIPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEeNIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (TpsiMble M OT NMPOTHUBHOIO), BBICTpAUBAaTh apryMEHTAllUIO, MPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBI;

BbIOMpaTh criocol pelieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLIEHUS, BRIOUPATh Hanbosee MoAXOASIIUN ¢ YIETOM CaMOCTOSITENIbHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeibCcKue 1eliCTBUA:



UCIOJIb30BAaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT MO3HAaHUS, (OPMYIHPOBATH BOMPOCHI, (HUKCHPYIOLIME MPOTUBOpEUHE, MpoOiIeMy,
yCTaHaBJIMBATh KICKOMOE U JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUTAHMPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAHOBJIECHHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa, SIBJICHWUS,
MPOIIeCcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBJICHHUSIMHE, ITPOLIECCaAMU;

CaMOCTOSITeNTLHO (POpMYIUpPOBaTh OOOOIICHMSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO HAOMIONEHUS, HMCCICIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

IMPOTrHO3UPOBATH BO3BMOXKHOC PAa3BUTUC MTPOLECCA, a TAKIKEC BbIABUT'ATH MMPCAIIOJIOKCHUS O €TI0 pa3BUTUNU B HOBBIX YCJIIOBHAX.
Pa6ora ¢ undopmanmeii:
BBISBJIATH Te(OUINTH HHOOPMALIUHU, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIIPOC U JIJIS PEIICHMSI 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3HUPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3JIMYHBIX BHJIOB
1 GOpM MPECTABICHHUS;

CTPYKTYpUPOBATh HH(HOPMAITHIO, TIPEIICTABIISITH €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATH TPaPUICCKH;

OLIEHMBATh HAAEKHOCTh HH(OPMAILIMY IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.
KoMMmyHukaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eiicTBHSA

O6menue:

BOCIIpUHUMATH U q)OpMy.]'II/IpOBaTB CYXXIACHHSA B COOTBCTCTBHUU C YCIIOBUSAMU U LCIISIMU O6H.[CHI/I${, SICHO, TOYHO, 'PAMOTHO BbIPpAKaThb CBOXO TOYKY 3PCHUS B
YCTHBIX U MUCBMCHHBIX TCKCTAX, AaBAThb ITOACHCHUS 110 X0y PCHICHUA 3ala4u, KOMMCHTUPOBATH HOHy‘IeHHLII\/’I pe3yibTar;

B XOJIe 00CYKICHHUS 33JaBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMoi TeMbl, IpoOIeMbl, pelaeMoi 3a1a4uM, BHICKa3bIBaTh UJI€U, HALlEJIEHHbIE Ha TOUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXKIEHUS C CYKICHUSIMHU IPYIMX YYaCTHHKOB JUAOra, oOHapyXMBaTh pa3jivyue M CXOJCTBO MO3MIMMA, B KOPPEKTHOU (hopme

(bOpMy.HI/IpOBaTB pasHOrIacus, CBOU BO3PAKCHUS;

MPpEACTABJIATH PE3YJIbTAThI PCUICHUS 3a/la4r, SKCIICPUMCHTA, UCCIICAOBAHUSA, TPOCKTA, CAMOCTOATCIIBHO BLI6I/IpaTB d)OpMaT BBICTYIIJICHUSA C y‘-IéTOM 3aaa4d
MMpe3CHTaluu U oco0eHHOCTEH AyaAUTOPHUHM.

PeryisiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AeiicTBUS



Camoopranmu3anmusi:

COCTABIIAITh IUIAH, AJTOPUTM pEIIEHUsS 3a/Ja4yd, BbIOMPATh CIOCOO peHIeHUs C Y4ETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOU MH(pOpMAIUU.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

BJIaJCTh HaBbIKaMH [M03HABAaTEIIbHOMU pe(l)HeKCI/II/I KakK OCO3HaHHs COBCPIIACMBIX D;ef/’ICTBI/If/'I U MBICIIMTCIIBHBIX IMPOLECCOB, UX PC3YJbTATOB, BJIAJCTH
criocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMponecca n pe3yjibTaTa pCICHUA MaTeMaTH4eCKOM 3aJa4u,

NpeABUACTDG TPYAHOCTHU, KOTOPHLIC MOI'YT BO3HHUKHYTH IIPU PCIICHHUU 3aJa4ld, BHOCUTH KOPPCKTUBEI B ACATCIBHOCTE HA OCHOBEC HOBBIX O6CTO$ITCJ'IBCTB,
JaHHBbIX, HaNICHHBIX OIHI/I6OK, BBISABJICHHBIX TPYHHOCTCﬁ;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHSIM, OOBSICHITH NMPUUYMHBI JOCTHKEHUS WM HEJOCTUIKEHUS PE3y/bTaTOB AESTENbHOCTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHWMATh W HCIIOJIb30BAaTh TMPEUMYINECTBA KOMAHIHOW W WHIWBHIYaIbHOW PabOTHI MPHU pEIICHWH Y4YeOHBIX 3ajad, MPUHUMAThH I[EeJh COBMECTHOU
JeSTeIbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, paclpeaessaTh BHIbI padoT, JOTOBapUBAThCs, OOCYKAAaTh MPOIECC U pe3ylbTaT padoThl,
000011aTh MHEHHST HECKOJIBKHUX JTIOAECH;

y4acTBOBaTh B TPYMIOBBIX (GopMmax paboThl (00CYXaAeHHs, OOMEH MHEHHUH, «MO3rOBbI€ IITYPMbD» U HHBIE), BBIIOJHATH CBOK 4acTb padOTHl U
KOOPJMHUPOBATh CBOU JICHCTBUS C IPYTMMHU WIEHAMH KOMaH/]Ibl, OLIEHUBAaTh KAYECTBO CBOETO BKJIAJa B OOIIMHI MPOAYKT MO KPUTEPUIM, C(HOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI
K koniy 10 kiacca o0yyaromuicss HayYuTCsL:

CBO60}IHO ONEprUpOBaATH OCHOBHBIMU IMOHATHUAMU CTCPCOMCTPUHU ITPU PCIICHUU 3aaa4 U IPOBCACHUN MAaTCMATHYCCKUX paccy>1<)1eH1/H71;
NMPUMCHATH aKCHUOMBI CTCPCOMCTPHUU U CIICACTBUSA U3 HUX IIPU PCHICHUU I'COMCTPUICCKHUX 3a/1a4,

KHaCCI/I(i)I/IHI/IpOBaTI) B3aMMHOC pacCIIOJIOXKCHUC IPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B MMPOCTPAHCTBEC, IPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBCE,
CB060,Z[HO OIICpHUPOBATH NOHATUAMU, CBA3AHHBIMUA C YTJIAMU B MIPOCTPAHCTBC: MCIKAY MPSIMBIMHA B IIPOCTPAHCTBE, MCIKAY HpHMOﬁ " IJIIOCKOCTBIO,
CB060)1HO OICPpHUPOBATH IMTOHATUAMHU, CBA3AHHBIMH C MHOT'OI'PaHHUKAaMU

CB060,Z[HO pacrio3HaBaTb OCHOBHLIC BUIbl MHOT'OT'PAaHHUKOB (an3Ma, nupamuja, HpHMOYFOHLHLIﬁ napajieJICuuIICa, Ky6),

KHaCCI/I(i)I/IHI/IpOBaTI) MHOTI'OI'paHHUKH, BI)I6I/Ipa$[ OCHOBaHUs AJ1d KJ'IaCCI/I(l)I/IKaI_[I/II/I;



CBOOO/IHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITOJIHATH TApAIUIETBHOE, IEHTPAITBHOE U OPTOTOHAIIFHOE TIPOSKTHPOBAaHUE (PUTYpP Ha TIOCKOCTb, BBIIOIHATH H300paXeHUs: GUTYp Ha TUIOCKOCTH;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJJAMH, BBIIIOJHATH (BEIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY,
cOOKYy, CHHU3Y;

BBIYHCIIATH TUIONIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, TUPaMHUIa), TEOMETPUUICCKUX TEJ ¢ TPUMEHEHHEM (hOpMYIT;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CAMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (DUTYPHI,
CBOOO/IHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIUMHU BEKTOPAaM U KOOPJAUHATAM B TIPOCTPAHCTRBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemaTh 3a7a4nd Ha JI0Ka3aTelbCTBO MATEMATUYECKUX OTHOIICHWA W HAXOXKJIECHUE T€OMETPHUYECKHX BEIIMYUH, MPUMEHSS M3BECTHBIC METOIBl MPU PEIICHUU
MaTeMaTHYECKUX 33/1a4 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHSI CIIO)KHOCTH;

MPUMEHSITh IPOCTEHIIIIE TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKIX 33]1aY;

W3BJICKATh, MPEOOPa30BbIBATE W HHTEPIPETUPOBATh WH(POPMALHUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PHUTypax, MPEICTABICHHYIO Ha YepTekKax M
PUCYHKAX;

NPUMEHSTh MOJIyUYCHHbIC 3HAHHS Ha MPAKTHKE: CPABHMBATh W AHAJIU3WPOBATh pEalIbHbIC CUTYAIlMH, MPUMEHSITh M3YYCHHBIC MOHSTHS B IMPOIECCE IMOUCKA
pelIeHNsT MaTeMaTU4IecKu C(OPMYIMPOBAHHON MPOOJIEMBI, MOJICIIMPOBATh PEANbHBIC CHUTYAI[MH Ha S3bIKE T€OMETPHUH, UCCIIEIOBATh MMOCTPOSHHBIC MOICIH C
WCIIOJIb30BAHUEM TEOMETPHUYECKUX IMOHITUH W TEopeM, ammapara aireOpbl, peliaTth MPaKTHYSCKUE 3a/Ja4M, CBS3aHHBIC C HAXOXKICHUEM T'€OMETPHUUYCCKHX
BEJIMYNH;

UMETh MPEICTAaBICHHS 00 OCHOBHBIX dTallaX Pa3BUTHSI FTEOMETPUH KaK COCTABHOM YacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiacca oOyyaronuiicss HAQy4uTCs:

cBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C HUWIMHIPUYECKOMN, KOHNYECKOH U c(hepruecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI OTYYEHNUS;
OIEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TeJIaMH BpallleHHs: LIUIMHIPOM, KOHYCOM, chepoit 1 mapom;

pacrno3HaBaTh Teja BpalleHus (LUIMHIP, KOHYC, cdepa U map) U 00bSICHATH CIIOCOOBI MOJyYEHUS TeJl BpallleHus;

KJ1acCU(UIIMPOBATh B3aUMHOE PACHOJIOKEHHUE Cephl U TIOCKOCTH;

BBIUUCIISTh BEJIMUMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U T€J BpallleHusl, 00bEMBI U MJIOLIAAN TOBEPXHOCTEN MHOIOTPAHHUKOB U T€J BpallleHUs, TEOMETPUUYECKUX
TeJ ¢ MpUMeHeHueM Gopmy;

CcBOOO/IHO ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAIMSMH TeJl BpallleHHWs U MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy M OMUCaAHHBIN
0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK WUJIHM TEJIO BPAILEHUS;

BBIUHCIISATH COOTHOIICHHSI MEXAY IUIONIAIIMU TOBEPXHOCTEN U 00bEMaMU MOI00HBIX Te;

n300pakaTh M3y4aeMble (DUTYpBI, BBIIOIHATH (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUeHHs TeJl BpallleHHUS;

U3BJIEKaTh, MHTEPIIPETUPOBATh W IPeoOpa3oBbIBaTh HMH(POPMALMIO O TMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MpPEACTaBICHHYIO Ha dYepTekax MU
PUCYHKAX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OIE€palluy HaJl BEKTOpaMH;

3a/1aBaTh IUNIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpPAMHAT;



peuarb reOMETPUYECKHUE 3a1a4d Ha BBIUMCICHUE YIJIOB MEXKIY IPSAMBIMU U IUIOCKOCTSMH, BBIYMCICHUE PACCTOSHUN OT TOYKHU 10 IJIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA IIPU PELICHUH;

CBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C ABM)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHMIA;

BBINOJIHATE N300paKEHUs MHOTOIPAaHHUKOB U TEJI BPaLLCHHs! IIPH NapajuleIbHOM IEPEHOCE, LIEHTPAIBHOM CUMMETPHH, 3€pKAIbHOM CUMMETPHH, IIPU IIOBOPOTE
BOKPYT IPAMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEUYEHUs MHOTOTPAHHUKOB M TeJ BpALEHMs: CeUeHMs ILIMHApa (MapajulebHO M IEPHEHJIUKYIIPHO OCH), CEYEHHUs KOHyca (mapajiesibHble
OCHOBAHUIO U MPOXOASILIUE YEPE3 BEPILUHY), CEUCHUS 11apa;

HCII0JIb30BaTh METO/BI TIOCTPOCHUS CEYCHUI: METOJL CIIEI0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMSI, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

IIPUMEHATh FeoMeTpuuecKue (PakThl UId PEUICHUs CTEPEOMETPUYECKUX 3aJad, MPearoJaraloliuX HECKOJIBKO IIAroB PEIleHUs, €ClId YCIOBHUS NPUMEHEHUs
3aJ]aHbl B IBHOUM M HESIBHOU (opme;

pelaTh 3aJa4y Ha J0Ka3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U HAXO0XKJICHUE N'€OMETPUYECKUX BEINYNH;

IIPUMEHATH IIPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1ad;

IIPUMEHATH II0JyYEHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBATbH, aHAJIM3UPOBATh M OLICHUBATH PEAJIbHBIE CUTYallud, IPUMEHATh U3YYEHHBIE IIOHATHS, TEOPEMBI,
CBOWCTBa B TMPOLIECCE IOKMCKA PEIICHUS MaTeMaTW4ecKu C(HOPMYITHUPOBAHHON NPOOJIIEMBI, MOJECIUPOBATh pealibHbIE CHTYyallMd Ha S3BIKE T'€OMETPHH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUI U TeopeM, ammnapara aiareopsl, pelaTbh IpakTHYeCKUe 3a/1au, CBA3aHHBIE C
HAax0’KJICHUEM F€OMETPUYECKHUX BEJINYUH;

HMETb [IPEJCTAaBICHHUS 00 OCHOBHBIX ATallaX pa3BUTHUS F€OMETPUM KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTUS TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC
Ne HavmMmeHoBaHMe pa3zesioB U TeM NPOrpaMMBl KosinyecTBo 4yacos Jds1eKTpoHHbIE (1M pOBbIE)
n/m Bcero  KonTposbHBIE [IpakTryeckue obpasoBaTesIbHbIE PeCyPChI
paboThl paboThI
1 BBeneHue B cTepeoMeTpUIO 23 1
B3auMHoOe pacnoJsiokeHue NpsAMbIX B 6 1
IPOCTPaHCTBE
3 [TapasisiesIbHOCTh NPSAAMBIX U IIJIOCKOCTEN B 8
IPOCTPaHCTBE
4 [lepneHAMKY/ISIPHOCTb NPSMBIX U IIJIOCKOCTEU B 25
IpOCTPaHCTBE
5 Yruibl ¥ paccTossHUA 16
6 MHoOrorpaHHUKHU 7 1
7 BeKTophl B IpOCTpaHCTBE 12
8 [ToBTOpEeHME, 060011IeHUE U CUCTEMATHU3ALUSA 5 2

3HaHUU



Ne HaumeHoBaHuKe pa3zesioB U TeM NPOrPaMMBbl KosinyecTBOo 4acoB

JdnexkTpoHHbIE (LUPPOBLIE)
o6pa3oBaTesibHble PeCYpChI

JeKTpoHHBbIE (IIUPPOBHIE)
obpa3oBaTesIbHbIE PECYPChI

n/m Bcero KoHTposbHBIE [IpakTH4ecKue
paboThl paboThI
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
11 KJIACC
Ne HavMmeHOBaHUe pa3ziesioB U TEM KosinyecTBo 4acoB
m/m IIporpaMMel Bcero  KoHTpoJibHBIE [IpakTHyeckue
paboThI paboThI
1 AHasiuTUYecKas reoMeTpHUs 15 1
[loBTOpEeHUE, 060611I€eHHE U 15 1
cucTeMaTH3alUsl 3HaHUU
3 06 bEM MHOTOrpaHHUKA 17 1
4 Tesia BpaleHus 24
5 [ly1011a/11 TOBEPXHOCTH U 00'bEMBI 9
KPYTJIbIX TEJ
6 JIBI>KeHUs 5 1
7 [loBTOpEeHUE, 060611I€eHHE U 17
cucTeMaTH3alUsl 3HaHU U
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0
MNOYPOYHOE INIJNTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyecTBo yacoB Hata
m/m Bcero KoutposibHble IIpakThueckue H3Y1EHHA
paboThI paboThI
1  OcHOBHbIe paBuJia U300paKeHUS HA PUCYHKE IIJIOCKOCTH, 1

IMapaJjiyieJIbHbIX IPAMBIX (OTpe3KOB), CepeaArnHbI OTpE3Ka

2 IMongarusa CTepeoMeTpHUH: TOYKA, TpAMad, IIJIOCKOCTD, 1
IIPOCTPAHCTBO. OcHOBHBbIE [IpaBXJIa I/1306pa)}(eHI/IH Ha PUCYHKe
IIJIOCKOCTH, MapaJiJIeJIbHbIX IPAMBIX (OTpe3KOB), CepearnHbI
OTpe3Ka

3 [MoHartus: nepecexkaromuecd IJIOCKOCTH, MepeceKarnuuecd 1
IpdadMad U IIJIOCKOCTb, ITOJIYITPOCTPAHCTBO

JJIeKTPOHHbIE
nuppoBbIe
o6pasoBaTeJsIbHble

pecypchl



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KoutposibHble IlpakTudeckue H3Yd€HHA L1dpoBbIe
paGoThI pa6oThI o6pasoBaTe/IbHbIE
pecypchol
4 [ToHaTuda: nepecekarouyecsd MJa0CKOCTH, lepeceKaruecd 1

IpAamMmad " IIJIOCKOCTb,; ITIOJIYITPOCTPAHCTBO

5  MHororpaHHHKH, U300parkeHue NPOCTEUIINX 1
NPOCTPAHCTBEHHBIX QUTYP, HECYLIECTBYIOIIUX 0O'EKTOB

6  MHOrorpaHHMKH, U300paKeHHE MPOCTENLIUX 1
NPOCTPAHCTBEHHBIX GQUTYP, HECYLIECTBYIOIIUX 0O0'EKTOB

7  AKCHOMBI CTepeOMeTpPHHU U NepBble CeJCTBUSA U3 HUX 1
8  AKCHOMBI CTEpEOMETPUH U IIepBble CIeACTBUA U3 HUX

9  AKCUOMBI CTEPEOMETPHUHU U NIepBbIe CJIeACTBUSA U3 HUX.
Cnoco6bl 3a/ilaHUsA NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
0603HaYeHUA NPAMBIX U IIJIOCKOCTEN

10 H3o06paxkeHHe ceyeHU MUPaMH/ibl, Kyba U IPU3Mbl, KOTOpPbIE 1
NpPOXOJAAT yepe3 Ux pébpa. U306pakeHue nepecevyeHUs
NOJIYYEeHHbIX IJIOCKOCTeH. PacKkpalurBaHHe NOCTPOEHHBIX
Cce4yeHHU pa3HbIMU IIBETAMU

11 H3o06paxkeHHe ceYeHUU MUPaMU/bl, KyOa U IPU3MbI, KOTOPHIE 1
NPOXOAAT yepes3 ux pébpa. U306pakeHue nepecevyeHUsI
NOJIyYeHHbIX MJ0CKOCTel. PackpalivBaHue NOCTPOEHHBIX
Ce4yeHHU pa3HbIMU I|BETAMU

12 H3o06pakeHUe ceYeHUU MUPaMU/bl, Kyba U IPU3MbI, KOTOPHIE 1
NPOXOAAT yepes3 ux pébpa. U306pakeHue nepecevyeHUsI
NOJIyYeHHbIX MJ0CKOCTel. PackpalivBaHue NOCTPOEHHBIX
Cce4yeHHU pa3HbIMU IIBETAMU

13 H3o06pakeHUe ceyeHUU MUpPaMU/bl, KyOa U IPpU3MBbI, KOTOpble 1
NPOXOJAAT yepes3 ux pébpa. M3o06parkeHue nepecevyeHUsI
NOJIyYeHHbIX MJI0CKOCTeH. PackpalivBaHie MOCTPOEHHBIX
CeYeHHU pa3HbIMU IIBETAMU

14 MeToz cyiei0B AJis IOCTPOEHUS CeYeHU N

15 MeTon ciesioB AJist nocTpoeHUus cedeHU. CBOMCTBA
nepeceyeHUN NMPsSIMbIX U MJIOCKOCTEN



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KoutposibHble IlpakTudeckue H3Yd€HHA L1dpoBbIe
pa6oThI pa6oThI obpasoBaTe/bHble
pecypchl
16 MeTop cief0B AJid nocTpoeHus ceyeHun. CBOMCTBaA 1
nepeceyeHUl NPSMBIX U IIJIOCKOCTEN
17 TlocTpoeHue ceueHUH B NMpaMue, KyOe 1o TpéM TOUKAM Ha 1
pébpax. Co3aHre BBIHOCHBIX YepTeXel U 3alMCh 11aroB
IIOCTPOEHUSA
18 IlocTpoeHue ceyeHU B IUpaMu/je, Kybe 1o TpéM TOYKaM Ha 1
pébpax. Co3naHre BBIHOCHBIX YepTeXel U 3allMCh 11aroB
IIOCTPOEHUS
19 TIlocTpoeHue ceueHU# B NMpaMu/jie, Kyoe 1o TPEM TOYKaM Ha 1
pébpax. Co3aHre BBIHOCHBIX YepTeXeH U 3alMCh 111aroB
NOCTPOEHUS
20 TlocTpoeHue ceyeHUU B TUpaAMU/iE, KyOe 110 TPEM TOYKAM Ha 1
pébpax. Co3naHre BBIHOCHBIX YepTeXel U 3alMCh 11aroB
IIOCTPOEHUSA
21 TloBTOpeHue nmiaHUMeTpUU: TeopeMa 0 NPONOPLUOHAIBHbIX 1

OTpe3Kax. 1'[0/:[061/1e TPpEyroJjbHUKOB

22 TloBTopeHue muaHuMeTpuu: Teopema MeHesas. PacyeTsl B 1
CeyeHHUsIX Ha BbIHOCHBIX YepTexax. UcTopust pa3BuTus
NJIAHUMETPHUU U CTEPEOMETPUU

23 KoHTposibHas paboTa "AkcuoMbl ctepeoMeTpuu. CeyeHus" 1 1

24 B3auMHOe pacnoJioXXeHue NPAMbBIX B IPOCTPAHCTBE.
CkpemuBarwuuecd npsamble. [[py3Haky CKpelUuBarIUXCcs
npaMbIX. [lapasienbHble psAMble B IPOCTPAHCTBE

25 TeopeMa o cyleCTBOBAaHUU U €JUHCTBEHHOCTHU NPSAMOH 1
napaJijieJIbHOU IaHHOW NPSAMOM, IPOXOAAILEN Yepe3 TOYKY
NpPOCTPAHCTBA U He JieXallled Ha laHHOM npaMoi. Jlemma o
nepece4eHUH NapasyiesbHbIX NPAMBIX IJIOCKOCTbIO

26 Ilapa/uiebHOCTB TpexX NpsMbIX. TeopeMa 0 TPExX 1

IMNapaJjiyieJIbHbIX TPAMBIX. TeopeMa 0 CKpelInBaInXCA
MMpAMBbIX



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KoutposibHble IlpakTudeckue H3Yd€HHA L1dpoBbIe
paGoThI pa6oThI o6pasoBaTe/IbHbIE
pecypchl
27 IlapansiesbHoe npoeKTHpoBaHKe. OCHOBHbIE CBOMCTBA 1

napaJijieJibHOro MpoeKTHpoBaHusl. U306pakeHue pa3HbIX
buryp B napasjieslbHON MPOEKLUU

28 lleHTpasbHas NpoeKUUs. YToJ ¢ COHalpaBJIeHHbIMU 1
CTOPOHAMHU. YT0J1 MeX/ly NIPSIMbIMHU

29 3ajayu Ha JOKa3aTeJIbCTBO U MCCJIeJOBaHHe, CBsI3aHHbIE C 1
pacrnosioKeHHeM MPsSIMbIX B IPOCTPAHCTBE

30 [IloHaTus: napaiyieJibHOCTb NPSIMOU U MJIOCKOCTH B 1
npoctpaHcTBe. [Ipr3Hak napasniesbHOCTU NPSAMOU U
n10ckocTH. CBOMCTBA NapaJ/ljieJIbHOCTH IPSAMOM U IJIOCKOCTH

31 TeomeTpuyecKue 3aa4U Ha BbIYMCJIEHUE U [JOKA3aTEIbCTBO, 1
CBSI3aHHbIE C apaJ/lJIeJIbHOCTbIO MPSAMbBIX U IJIOCKOCTEN B
NPOCTPAHCTBE

32 IlocTpoeHUe ceyeHUs, MPOXOJAAILETO Yepe3 JaHHYIO PSAMYI0 1
Ha yepTeXe U napa/ljieJIbHOro ApPyrou npsamMou. Pacyér
OTHOLUEHUH

33 IlapaJsuiesibHasi NpOeKLMs, IPUMeHEHHE JJis1 IOCTPOEHUS 1
ceyeHHUU Kyba v napasienenunesa. CBorctea
napaJijiesienunezia U Npu3Mbl

34 [IlapajiesnbHble IJIOCKOCTHU. [IpM3HaKy nmapaieIbHOCTHU ABYX 1
IJIOCKOCTEH

35 TeopeMa o napasiesIbHOCTU U €JUHCTBEHHOCTH MJIOCKOCTH, 1
NpOXo/sllel Yepe3 TOUKY, He MPUHa/AJIeXallyo JaHHON
IJIOCKOCTH M CJIe[ICTBUSA U3 Heé

36 CpoucTBa napasjieJbHBIX [IJIOCKOCTEN: 0 MapaslleJIbHOCTH 1
NpsAIMbIX IlepecevyeHus NPY NepecevyeHr! ABYX napasijiesbHbIX
IJIOCKOCTEN TpeTheu

37 CBoiicTBa napaJjieabHbIX IJIOCKOCTEN: 06 OTpe3Kax 1
napaJlJieJIbHbIX NPSAMbIX, 3aKJIIYEHHBIX MEXY
napaJiJieJIbHbIMH MJIOCKOCTSIMH; O Ilepece4yeHUH MPSIMOU C



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KouTtposibHble IlpakTudeckue H3Y9€HHA L1ppoBbIe
pa6oThI pa6oThI obpasoBaTe/bHble
pecypchl

JByMs NapaJ/ljieJIbHbIMH IIJIOCKOCTSAMHU

38 TIloBTOpeHue: Teopema [lnudaropa Ha MI0CKOCTH 1

39 IloBTOpEeHHE: TPUTOHOMETPUS NPAMOYTOJIBHOIO
TpeyroJbHHUKa

40 CaoiicTBa Ky6a U NpsIMOYTOJIbLHOTO NapaJsjiesenune/ia 1

41 BblyKc/IeHHE JIUH OTPE3KOB B Ky6e U IPSIMOYT0JIbHOM
napaJsijiesjenune/e

42 TlepneHAUKYJSAPHOCTb NPSIMOU U MJI0CKOCTH. [Ipu3Hak 1

neprneHUKYJIPHOCTH NPSIMOU U MJIOCKOCTHU

43 TllepneHAUKYJSAPHOCTb NPSIMOU U MJI0CKOCTH. [Ipu3Hak 1
NeprneHUKYJIAPHOCTH NIPSAMOU U IIJIOCKOCTH

44 TeopeMma 0 CyLeCTBOBAaHUU U e[JUHCTBEHHOCTH NPAMOH, 1
NpOXOAAILelr Yyepe3 TOYKY IPOCTPAHCTBA U
nepneHUKYJISIPHOU K IJIOCKOCTH

45 TIJI0CKOCTH M epHeHUKYJIsIpHble UM NIpSIMbIE B 1
MHOTOTPaHHUKAaxX

46 IliockocTy U NepneHAUKYJIApHbIe UM IIpsAMble B 1
MHOTOTPaHHUKAaxX

47 llepneHauKyJdp U Hak/JIOHHad. [locTpoeHue nepneHgukyadapa 1
Y3 TOYKU Ha IPAMYIO

48 IllepneHauKysdap U Hak/JIOHHasA. [locTpoeHue nepneHaukyadgpa 1
Y3 TOYKU Ha NPSIMYI0

49 Teopema o Tpéx nepneHAUKysApax (npsimas 1 o6paTHas)
50 TeopeMa o Tpéx nepneHAUKyJIsipax (MpsiMas U obpaTHas)
51 Yros Mexy CKpeluMBaLUMUCA NPSIMbIMHU

S Y

52 T[lovck neprneHAUKYJISPHbIX NPSIMbIX C TOMOILbIO
neprneHAUKYJIAPHBIX IJIOCKOCTEN

53 OpToroHajbHOE MPOEKTUPOBAHHUE
54 TlocTpoeHue ceyeHUU Ky6a, MPU3MbI, IPABUJIbHON MHPAMU/bI



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KoutposibHble IlpakTudeckue H3Yd€HHA L1dpoBbIe
pa6oThI paboThI obpasoBaTesbHbIE
pecypchbl

C IOMOIIIBI0 OPTOrOHAJIbHOW NIPOEKLUHU

55 [IlocTpoeHue ceyeHUU Kyba, NIPU3MBbl, IPaBUJIbHOM NUpaMuabl 1
C IOMOIIIbI0 OPTOTOHAJBHOU MIPOEKLUU

56 CuMMeTpHUs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1
[ln1ockocTu cMMMeTpUi B MHOIOIpaHHUKAX

57 [Ilpu3Hak NepneHAUKYJASPHOCTH NPSIMOM U MJIOCKOCTU KaK 1
CeJICTBUE CUMMETPUH

58 IlpaBU/IbHblIe MHOTOIPAaHHUKU. Pac4éT pacCTOSHUM OT TOYKHU 1
J10 TIJIOCKOCTH

59 IlpaBU/IbHbIE MHOTOIPAaHHUKHU. Pac4éT pacCTOSHUM OT TOUYKH 1
J10 TIJIOCKOCTH

60 Cnoco6bl ONyCTUTb NEePIEHAUKYJISAPbI: CHMMETPUS, CABUT 1
TOYKH [0 NapaJljie/ibHOU NMpsIMOU

61 CaBur no HenapaJsujieJibHOU NPSIMOU, U3MEHEHHUE PACCTOSHUU 1

62 KoHTpoJsibHasg paboTa "B3anMHoOe pacnoJiokeHre NPsIMbIX U 1 1
MJIOCKOCTEMN B MPOCTpaHCTBe"

63 IloBTOpEHMeE: yroy MexAy NpsAMbIMU HA MJIOCKOCTH, 1
TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYrOJIbHUKE, TeopeMa
KOCHHYCOB

64 I[loBTOpEHMeE: yroy Mexay CKpellMBaIMMUCA IPSAMbIMU B 1
IPOCTPaHCTBE

65 T'eoMeTpuyeckue MeTO/ibl BHIYUCAEHHUS YIJa MEXAY 1
NpsAMBIMU B MHOTOTPaHHUKAX

66 /JlByrpaHHbIi yros. CBOMCTBO JINHENHBIX YIJIOB [BYTPAaHHOTO 1
yrJa

67 llepneHauKyJisipHble JIOCKOCTU. CBOMCTBA B3aUMHO 1

nepneHanKyJaApHbIX IIJIOCKOCTeH

68 I[Ipu3HakK neprneHAMKYJISAPHOCTH IJIOCKOCTEH; TeOpeMa O 1
NpsAMOU NMepecevyeHus [IByX JIOCKOCTEH NMepneH UKy PHbIX



Ne Tema ypoka KosinyecTBo 4acoB Jata JJIEKTPOHHbIE

n/m Bcero KoutposibHble IlpakTudeckue H3Yd€HHA L1dpoBbIe
pa6oThI paboThI obpasoBaTesbHbIE
pecypchbl

TpeTbeM MJI0CKOCTHU

69 I[IpsaMoyrosibHbIN Napasiesenuines; Kybo; U3MepeHuUs, 1
CBOMCTBA NIPAAMOYTOJIBHOTO Napasiesenuiesa

70 TeopeMa o graroHa/iv NpsAMOYTroJIbHOTIO NapaJijiesenuiena u 1
C/e/iICTBYE U3 Heé

71 CrepeomeTpUyecKUe U IPUKJIALHBIE 3a[ja4H, CBI3aHHbIE CO 1
B3aMMHbIM PACIOJIOKEHHUEM NPSMbIX U JIOCKOCTHU

72 TloBTOpeHHe: CKpeLMBarlecs NpsAMble, napaJ/je/bHble 1
IIJIOCKOCTU B CTaHJAPTHBIX MHOTOTpaHHUKaX

73 Ilapa napaJ/yieJibHbIX IIJIOCKOCTEN Ha CKPeLUBaKLUXCA 1
NpAMBIX, PACCTOSIHUE MEXAY CKPeLUBAIOIUMUCS NPSAMBIMH B
NPOCTBIX CUTyaLAsAX

74 PaccTosiHUe OT TOYKH /10 JIOCKOCTH, PACCTOSIHUE OT MPSIMOH 1
10 IIJIOCKOCTH

75 Bblunc/eHHe paCCTOSTHUM MeX/ly CKpellMBarIMMHUCS 1
NpPSIMBIMU C IOMOLbIO TePIEHIUKYIAPHOU NJIOCKOCTH

76 TpéxrpaHHbIN yroJ, HepaBeHCTBA /i TPEXTPAHHBIX YIJIOB. 1
Teopema [ludaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJIa

77 JneMeHTbl cpepuyecKor reoMeTpUM: reoie3ndecKkue JUHUMU 1
Ha 3eMJie

78 KoHTposibHas paboTa "YrJibl U pacCTOSHUS"

79 CucreMaTusalusi 3HaHUH "MHOTOTpaHHUK U €ro 3J1eMeHThI"
80 IIupamupga. Bugbl nupamu. [IpaBusibHasg nupaMuza

81 [IIpusmMa. [IpamMada u Hak/10HHasA npu3Mbl. [[paBUIbHadg npusMa

S O S W =Y

82 IIpsaMou napasiesenunes, NpsAMOyTroJbHBIN
napaJijiesienumnes, Kyo

83 Beinyksble MHOTOrpaHHUKHU. TeopeMa diyiepa
84 Beinyk/ble MHOTOTpaHHUKU. TeopeMa Jisiepa. [IpaBusibHbIE U



Ne Tema ypoka

I10JIyIIpaBUJIbHbIe MHOTOTPAaHHUKH
85 KoHTposibHag paboTa "MHOrorpaHHUKH"
86 IloHATHe BeKTOpa Ha NIJIOCKOCTH U B IPOCTPAHCTBE
87 CyMMa BeKTOpOB
88 Pa3HOCTb BEKTOpPOB
89 IlpaBuJio napaJuiesienvmnena
90 YMHOXeHHe BeKTOpa Ha YMCJI0

91 Pa3snoxeHHe BeKTOpa 0 6a3Ucy TPEX BEKTOPOB, He JIexKal[ux
B OZIHOM IJIOCKOCTH

92 CkaJisipHOe Mpou3BeJleHHEe

93 BpluuciieHUe yria Mex/1y BEKTOPaMU B IPOCTPAaHCTBe
94 TIlpocTeine 3a7ja4u C BEKTOpaMH

95 IIpocTeiimne 3aZja4yy ¢ BEKTOpaMHU

96 IlpocTenuuve 3a/ja4y C BEKTOPaMH

97 IlpocTenuye 3a/jla4y C BEKTOPaMH

98 (060061IeHHEe U CUCTEMATHU3alUsl 3HAaHUH

99 (060061IeHHEe U CUCTEMATHU3alUsA 3HAaHUH
100 HUToroBasi KOHTpOJIbHAs paboTa

101 HUToroBasi KOHTpOJIbHAs paboTa

102 O6o06lIeHHe U cUCcTEMaTHU3alMa 3HaHUK
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

11 KJIACC

Ne Tema ypoka
n/n

1 TloBTopenue TeMbl "KoopiHATHI BEKTOpPA HA MJIOCKOCTH U B
npocTtpaHcTse”

2 [loBTOopeHue TeMbl "CKansipHOE MPOU3BEEHNE BEKTOPOB"

KosinyecTBo 4acoB Jata JJIEKTPOHHbIE
Bcero KouTtposbHble IIpakTnuyeckue H3YTCHHA L1ppoBbIe
paGoThI pa6oThI o6pasoBaTe/IbHbIE
pecypchl
1 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1
102 6 0
KosinuecTBo 4acoB Jara JJ1IeKTpOHHBIE LUPPOBbIE

Bcero KoHTpoJ/ibHEIE
paboThl

[IpakTHnyeckue
paboThl

u3y4yeHUs 006pa30BaTesIbHbIE PECYPChI



Ne Tema ypoka KosndectBO yacoB Hata JJieKTpOHHbIE UPPOBBIE

n/m Bcero Koutposibubie I[IpakTuyeckue H3YICHHA 06pa3oBaTe/IbHble PeCypChl
paboThl paboThl

3 [loBTOpeHue TeMbl "BblyucieHue yria Mex/y BEKTOpaMH B 1
IpOoCTpaHCTBe"

4 T[loBTOpeHHe TeMbl "YpaBHEHHE NPSAMOH, IPOXOAsIIENH Yepe3 iBe 1
TOYKH"

5  YpaBHeHHUe IJIOCKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTH B OTpe3Kax 1

6  YpaBHeHHeE IIJIOCKOCTH, HOPMaJib, ypaBHEHHE IJIOCKOCTH B OTpe3kax 1

7 BekTopHOe NpOH3BeJleHHE 1

8  JluHelHble HEpABEHCTBA, IMHEWHOE MPOTPaMMHpPOBaHUe 1

9  JluHelHble HEPABEHCTBA, IMHEWHOE MPOTPaMMHpPOBaHUe 1

10 AHanuTHYecKHe MEeTO/bl PACYéTa yrJja MeX1y NPsIMbIMU B 1
MHOTrOrpaHHUKaX

11  AHanuMTHYecKHe METO/bl pacyéTa yrja Mex/y JIOCKOCTSMHU B 1
MHOTOIpaHHHUKaX

12 @opwmysa paccTOSAHUSA OT TOUYKHU JI0 JIOCKOCTU B KOOPJMHATAX 1

13 HaxoxxJeHue pacCTOSIHUH OT TOYKH /10 IIJIOCKOCTH B KyOe 1

14 HaxoxJeHue pacCTOSTHUM OT TOYKH JI0 MJIOCKOCTH B MPaBUJIbHOU 1
nupamuzie

15 KouTposbHas paboTa "AHajuTHYeCKass reoMeTpus” 1 1

16 CeueHHs1 MHOTOIPAHHUKOB: CTaH/JaPTHbIE MHOTOI'PAaHHUKHU 1

17 CeyeHHs1 MHOTOTPAHHUKOB: METO/I CJIe/IOB 1

18 CeueHUs1 MHOTOIPAHHUKOB: CTaHAAPTHbBIE MJIOCKOCTH, epecedyeHuss 1
NpPSIMBIX U IIJIOCKOCTEHN

19 TlapansenbHbIe NPsIMbIE U IIJIOCKOCTH: MapaJljieibHble CeYeHHUs 1

20 [lapasiesnbHbIE MIPSIMbIE U MIJIOCKOCTH: PACYET OTHOILEHUH 1

21 TlapansesibHble NPSIMbIE U MJIOCKOCTHU: YTJIbl MEXAY 1
CKpeIUBaIUMUCS MPSIMbIMHU

22 TlepneHJUKYJIsIpHbIE MPSIMbIE U MJIOCKOCTU: CTAHJAPTHbIE Mapbl 1

MNeprneHAuKyJIApHbIX IJIOCKOCTEN U MNpAMbIX, CAMMETPHUHU
MHOTOT'PaHHHUKOB



24

25

26

27

28

29

30

31
32
33

34

35
36

37
38

39

Tema ypoka

[leprnieHAUKYJIsIpHBIE MPSIMbIE U MIJIOCKOCTU: TEOPEMA O TPEX
neprneHUKyJIsspax

[lepnieHAUKYJISIpHBIE PSIMbIE U IIJIOCKOCTH: BbIYHCJIEHUS AJIMH B
MHOTOIpaHHHUKAaX

[ToBTOpEHME: IO MHOTOYTOJbHUKOB, GOPMYJIbI AJIs1
IJIouaAen, CooopakeHus noA06us

[ToBTOpeHUe: MO MHOTOYTOJIbHUKOB, GOPMYJIbI JIJis1
nJioIaZier, CoobpakeHus Moa06us

[ToBTOpEeHMeE: IO MHOTOYTOJIbHUKOB, GOPMYJIbI JIJIs
nJIoIaZiel, CoobpakeHus o061

[1omaau cedeHU MHOTOTPaHHHUKOB: IJIOMIA/IH TOBEPXHOCTEH,
paspe3aHust Ha YaCTH, COOOPAKEHUS TOJ00US

[l101a1M ce4yeHu MHOTOTPAaHHUKOB: IO Y TIOBEPXHOCTEH,
paspe3aHusi Ha YacCTH, COOOparKeHHUs Mo00Us

KonTposibHas paboTa "[loBTOpeHue: MHOTOIPAaHHUKH, CEYeHUs
MHOTI'OrPaHHUKOB"

06béM Testa. 06'beM MPSIMOYTOJILHOTO NMapaJiieenunea
3a/1auu 06 yABOEHUHU Ky0a, 0 KBajipaType Ky6a; 0 TPUCEKIUH yTJia

CTepeoMeTpUYecKHe 33/jla4H, CBSI3aHHbIE C 00BEMOM
IPSIMOYTOJIbHOTO NapaJiiesienune/a

HpI/IK.}IaAHbIe 3aJa4H, CBA3aHHbI€ C BbIYHCJIEHHEM 06bEMa
NpAMOYTOJIbHOI'O ITapaJsijiesienuiea

06bEéM NpsAMOU MPU3MBI

CTepeoMeTpHyeCcKUe 3a/jla4H, CBI3aHHbIE C BbIYUCTIEHUEM 00'bEMOB
NpsAMOU MPU3MBbI

[IpuksaZiHble 3a1a4H, CBSI3aHHbIE C 00'bEMOM NPSMON PU3MBbI

BriuncieHre o6 bEMOB TeJI C MnmoMoOobIO onpe/:[enéHHoro HHTerpaJa.

O6béM HAKJIOHHOMW MPU3MBbI

BbrurciieHre 06'bEMOB TeJl C TOMOLIbI0 OIPeeIEHHOTO HHTErpaJa.

06bEéM NUpPaMU/IbI

KosindecTBO 4acoB

Bcero KoHTpoJsibHbIE
paboThl

[IpakTHyeckue
paboThl

Hata JJieKTpOHHbIE UPPOBBIE
u3yyeHUs1 o6pa3oBaTeJbHbIE PeCypChl



41

42

43
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45

46
47
48

49

50

51

52
53
54
55

56

57
58

Tema ypoka

®opmy.sia 06béMa nupamMu/ibl. OTHOLIEHHE 06'bEMOB UPAMUJ, C
006IIMM YTJIOM

dopmysna 06b€Ma nupamMubl. OTHOLIEHHE 06'bEMOB TUPAMU/, C
0O HUM yIJIOM

CTtepeomeTpUuyecKue 3a/jJauM, CBSI3aHHbIE C 00'bEMaMU HAKJIOHHOM
NpPU3MbI

CTtepeomeTpUyecKue 3a/jla4uM, CBSI3aHHbIE C 00'bEMaMU MUPAMUJbI

[IpuknaaHbie 3a/ja4u 1o TeMe "O6bEMBI Tes1", CBSI3aHHBIE C
00'bEMOM HAKJIOHHOW NMPHU3MbI

[IpuknaaHbie 3a/ja4u 1o TeMe "O6bEMBI Tes1", CBSI3aHHBIE C
00'bEMOM NMUPAMUJbI

[IpuMeHeHMEe 06'bEMOB. BbluKcieHUEe PACCTOSHUSA 0 MJIOCKOCTH
KonTposibHas paboTta "O6'b€éM MHOTOrpaHHUKA'"
HuavHpudecKkas MOBEPXHOCTb, 060pa3yoliye UJANHAPUYECKON
MIOBEPXHOCTH

Huaunpp. [lpamou kpyrosoy uuauHAp. [liomasb noBepxXxHOCTU
OUJIUHAPA

Konunueckas IMOBEPXHOCTD, o6pa3y}oume KOHHYECKOU IMOBEPXHOCTH.

Konyc

CedyeHUe KOHYCA MJIOCKOCTBIO, MApaJlJIeIbHOU IIJIOCKOCTH
OCHOBAHHUS

YceuéHHbIN KOHYC. U306paXkeHHe KOHYCOB U YCEYEHHBIX KOHYCOB
[lnouaab 60KOBOM MOBEPXHOCTH U MOJHOU MOBEPXHOCTU KOHYCA
[lnouasb 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU KOHYCA

CTtepeomeTpUYecKHe 3a/jla4M Ha 0KA3aTeJbCTBO U BbIUMCJIEHHUE,
IOCTPOEHUEM CEUEHUN UJINH/IPA, KOHYyCa

CTepeOMeTpI/I‘-IeCKI/Ie 3aJla4dy Ha J0Ka3aTeJIbCTBO U BbIYHMCJIEHHE,
MNOCTpOEHHNEM ceyeHHUH OUJIMHAPA, KOHYyCa

HpI/IKJ'[a,ELHbIe 3a/a4H, CBA3aHHbIe C TUJIMHAPOM
HpI/IKJ'[a,ELHbIe 3a/a4H, CBA3aHHbIe C TUJIMHAPOM

Bcero KoHTpoJsibHbIE

Y

KosindecTBO 4acoB

paboThl

[IpakTHyeckue
paboThl

Hata JJieKTpOHHbIE UPPOBBIE
u3yyeHUs1 o6pa3oBaTeJbHbIE PeCypChl



Ne Tema ypoka KosndectBO yacoB Hata JJieKTpOHHbIE UPPOBBIE

n/m Bcero Koutposibubie I[IpakTuyeckue H3YICHHA 06pa3oBaTe/IbHble PeCypChl
paboThl paboThl

59 Codepa u map 1

60 TlepeceueHue chepbl U mapa ¢ MII0CKOCThI0. Kacanue mapa v chepor 1
IJIOCKOCThI0. BUJ 1 306pakeHue 1iapa

61 [lepecedeHue chepbl U apa c mIockocthblo. Kacanue mapa u cpepor 1
IJIOCKOCThI0. BUuj 1 u306paxkeHue mapa

62 YpaBHeHHe cdepbl. [Iomanb chepol U eé yacTen 1

63 CumMeTpus cdhepbl U 1apa 1

64 CrepeoMeTpHYecKHe 33/1a4M Ha JJ0KA3aTeJbCTBO U BbIUUCIEHUE, 1
CBsI3aHHbIE CO CHepou U IapoM, MOCTPOEHUEM UX CEUeHUH
IIJIOCKOCTBIO

65 CrepeoMeTpUYECKHE 3aJa4M Ha J0Ka3aTeJTbCTBO U BBIYUCIEHHUE, 1
CBsI3aHHbIe O cdepol U IapoM, MOCTPOEHUEM UX CEUeHU I
IIJIOCKOCTBIO

66 [lpukJagHble 33/1a4H, CBsI3aHHbIe CO chepoil U 1apoM 1

67 TloBTOpeHUE: OKPYKHOCTb Ha MJIOCKOCTH, BBIYUCJIEHUS B 1
OKPY>KHOCTH, CTaHAapTHbIE MOJ00Us

68 Pa3zyinyHble KOMOWHAIUU TeJl BpallleHUs U MHOTOIPAHHUKOB 1

69 3amauu o TeMe "Tesia M MOBEPXHOCTH BpalleHus" 1

70 3apmayu o TeMe "Tesia M MOBEPXHOCTH BpalleHus" 1

71 KoHTpoJibHas pa6oTta "Tesia ¥ MOBepXHOCTH BpallleHUs" 1 1

72 06béM nuauHApa. TeopemMa 06 06b€Me MPSIMOTO IUJIUH/IPA 1

73  BbluucyieHUE 06'BEMOB TeJl C TOMOIIBIO ONpele/IEHHOI0 HHTerpaia. 1
06BEM KOHYCa

74 Tlnomazy 60KOBOU U MOJIHOM MOBEPXHOCTHU KOHYyCa 1

75 CrepeoMeTpHUYECKHE 33/1a4U, CBSI3aHHbIE C BLIYUCJIEHUEM 06BEMOB 1
IUJIMHAPA, KOHYyCa

76 [lpukaagHble 3a4a49H 110 TeMe "O6bEMBI U IJIOLAAH TOBEPXHOCTEH 1

TeJl

77 06BEM 1I1apa v 1mapoBoro cekrtopa. TeopeMa 06 06'b€Me L1apa. 1
[lnomwanb chepobl. CTepeoMeTpUUECKUE 33/1a4U, CBSI3aHHBIE C



Ne Tema ypoka KosndectBO yacoB Hata JJieKTpOHHbIE UPPOBBIE
n/m Bcero Koutposibubie I[IpakTuyeckue H3YICHHA 06pa3oBaTe/IbHble PeCypChl
paboThl paboThl
BbIYKCJIEHUEM 00'bEMOB rapa, mapoBOro cerMeHTa 1 mapoBoro
CEeKTOopa

78 IlpuksazHble 3aa4u 1o TeMe "O6bEMBI Tes1", CBSI3aHHbIE C 1
00 bEMOM L1apa U MIo1a/bio cpepbl. COOTHOIIEHUS MEXIY
IJIOIAAIMU MTOBEPXHOCTEN U 06'bEMaMH MOJOOHBIX TeJT

79 Tlopgo6HbIe Tesa B MPOCTPaHCTBe. U3MeHeHHe 06'béMa npu moZo6uu. 1
CTepeoMeTpUUeCcKUe 33/ja4H, CBI3aHHbIE C BBIYUCIEHUEM 00'bEMOB
TeJl U JIOLa/lel IOBEPXHOCTEN

80 KoHTposibHas paboTa "[lnoua iy NOBEpXHOCTH U 0O bEMBI KPYTJIbIX 1 1
Ten"

81 [IBmxkeHus npoctpaHcTBa. OToOpakeHus. [IBIDKEHUS U PaBEHCTBO 1
¢duryp. O61111e CBOMCTBA ABUKEHUU

82  Bujbl ABMXKEHUH: Tapasyie/IbHbIN MIEPEHOC, LieHTpasibHas 1
CUMMETpPHUS], 3epKaJibHasi CAMMETPHUSI, IOBOPOT BOKPYT NPSIMOU

83 IIpeo6pasoBanus nomo6us. [Ipsimas u chepa ditepa 1

84 TeomeTpHyecKUe 33/1la4M HA IPUMEHEHUE IBKEHUS 1

85 KoHTpoJibHas paboTa "BeKTopbl B mpocTpaHCcTBe" 1 1

86 (0Oo6o6mariee noBTopeHue 11 MOHATHH U METO/I0B Kypca 1
reometpuu 10-11 KaccoB, cucTeMaTHU3al sl 3SHAHUU:
"[lapa//1eIbHOCTD NPSAMBIX U IIJIOCKOCTEN B IPOCTPaHCTBe"

87 0o6o6mariee noBTopeHre 11 MOHATHH U MeTO/I0B Kypca 1
reomeTpuu 10-11 k1accoB, cucTeMaTU3alUsl 3HaHUN: "BeKTopbl B
npocTpaHcTBe"

88 (0o6o6mariee noBTopeHue 11 MoOHATHI U MeTO/I0B Kypca 1
reomeTpuu 10-11 K1accoB, cucTeMaTH3alUsl 3HaHUU: "BeKTophI B
npocTpaHcTBe"

89 06o006mwarniee mnoBTopeHre 11 MOHATHH U METO/0B Kypca 1
reomeTpuu 10-11 kaaccosB, cuctTemMaTU3anus 3HaHun: "06beM
MHOTOrpaHHHUKA"

90 Oo6o6mariee noBTopeHre 11 MOHATHH U MeTO/I0B Kypca 1

reoMmeTpuu 10-11 k1accoB, cucteMaTusanus 3HaHui: "06beM



Ne Tema ypoka KosndectBO yacoB Hata JJieKTpOHHbIE UPPOBBIE
n/n Bcero KonTposbHble IlpakTudeckne H3YYeHHs 06pasoBaTesbHbIE PeCypChbl
paboThl paboThl

MHOTIOrpaHHUKA"

91 O6o6uwarwiee mnoBTOpeHre 11 MOHATUN U METO/0B Kypca 1
reomeTpuu 10-11 kaaccoB, cucTeMaTU3alnus 3HaHuu: "[liomaau
MIOBEPXHOCTHU U 00'bEMbI KPYTJIbIX Te"

92 (Oo6o6marwiee noBTopeHue 11 MOHATHI U METO/I0B Kypca 1
reomeTpuu 10-11 k1accoB, cuctemMaTu3sanus 3Hanui: "[liomaau
NOBEPXHOCTHU U 00'bEMbI KPYTJIBIX TEJ"

93 HToroBasi KOHTpOJIbHas paboTa
94 HTtoroBasi KOHTpPOJIbHas paboTa
95 TloBTOpEHHE, 0600IEHHE U CHCTEMATH3ALUSA 3SHAHUH

N Y

96 Hcropus pa3BUTHSA CTEPEOMETPHUU KaK HAYKHU U €€ POJIb B Pa3BUTHUU
COBpEMEHHbIX UH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

97 Hctopwus pa3BUTHS CTEPEOMETPHUU KaK HAyKH U €€ poJib B pa3BUTUH 1
COBpEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

98 Hcropwus pa3BUTHS CTEPEOMETPUU KaK HayKH U €€ poJib B pa3BUTUM 1
COBpEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUH

99 Hctopwus pa3BUTHSA CTEPEOMETPHUU KaK HAYKHU U €€ POJIb B pa3BUTUH 1
COBpEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUH

100 Kcropusi pa3BUTHSA CTEPEOMETPHUH KaK HAYKU U €€ poJib B pa3BUTHH 1
COBpEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

101 KHcropus pa3BUTHS CTEpEOMETPUU KaK HAYKH U €€ poJib B pa3BUTUH 1
COBpPEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUH

102 Hcropus pa3BUTHS CTEpeOMETPUU KaK HAYKH U €€ poJib B pa3BUTUH 1
COBpEMEHHBIX MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 8 0



