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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus siBasiercs OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOmrero o0pa3zoBaHus, Tak Kak 00ECIeUYNBAET BO3MOXKHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W TPEIMETOB T'YMAaHUTApHOTO IIHKIIA.
[lockonbky  JOormueckoe  MblIUIeHHE,  (opMupyemMoe  IpH  H3yYCHHH
00y4JaromMMHUCs TOHATUWHBIX OCHOB T'€OMETPUH, MPHU J0KA3ATEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUU F€OMETPHUUYECKHUX
3aja4, YMEHHE BBIJBUTaTb M ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCS TIPU PEIIEHUH 33]a4 €CTeCTBEHHO-HAYYHOTO LUKJA, B YACTHOCTH
dbuznyecKux 3aaad.

Llenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE HHAMWBHUIYAJIBbHBIX CIIOCOOHOCTEHW OOy4aroumxcs mpu
U3y4YeHUH T€OMETPUH, KaK COCTABIIAIOLICH MpeIMeTHON obsacTu «MaremaTuka u
uHpopMaTuKa»  depe3  obOecrieyeHWe  BO3MOKHOCTHM  NPUOOpETeHUs U
UCTOJIb30BaHUsl Ooyiee TIyOOKMX TIEeOMETPUYECKHMX 3HAHMA U JCWCTBUM,
CHEIU(PUYHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(PECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MaTEeMaTHUKH.

[IpropuTeTHBIMM 3aJauaMu Kypca T€OMETpHUHM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSAIONUME U YCUIIMBAIOIIUME Kypc 0a30BOT0O YPOBHS, SIBISIOTCS:

paciMpeHue MpeACcTaBIeHUsI 0 T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOXHEUIIMX MaTEeMaTUYeCKHX MOJENAX, IMO3BOJIIONINX OMUCHIBATh U HM3y4aTb
pa3HbIe SBJICHUS OKPY)KAIOLIETO MHpA, 3HAHUE MOHATUHHOTO anmapaTa 1o pasJerny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuUH;

dbopMupoBaHHEe  yYMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (PUTypaX M KX OCHOBHBIMHU CBOWMCTBAMH, 3HAHUE TEOPEM,
dopMyn U yMeHHE WX NPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIHUTh
HEeCTaHIAPTHBIE CIIOCOOBI peIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHHUS Paclio3HaBaTh HA YEPTEXKAX, MOACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAaILEHUS, KOHCTPYHUPOBAaTh T'€OMETPHUUECKUE
MO/IEIIN;

¢dopmHupoBaHUE TMOHMUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOopHuil, (OpMUPOBAHHWE MOHMMAHHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKICHUN;

dbopMupOBaHHE yMEHHMs BIAJETh METOJAaMHU J0Ka3aTeNbCTB M aJTOPUTMOB
pelieHusl, YMEHUS WX TPUMEHSTh, MPOBOJIUTH J0KA3aTENbHBIE PACCYKICHHS B
XOJIe pelIeHHs] CTEPEOMETPHUECKUX 3a/]1a4 U 3ajay C MPAKTHUECKUM COAEPIKaHUEM,
¢opMUpOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBAaHMU MAaTEeMAaTHUUYECKUX YTBEPKACHUM U POJIM AaKCHOMATUKU B TIPOBEJICHUU
JNEAYKTUBHBIX PACCyKIECHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HMHTEIJIEKTYalIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN 00ydaroluxcs, MO3HaBaTeIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO FEOMETPUN;

dbopmupoBaHre (PYHKIIMOHAILHOM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KM3HEHHBIX CUTYalUSX W IPH U3YyYEHUU APYTHX
y4eOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMil, HCCIEAOBAHMS ITOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eomerpusi» B
10-11 «knaccax sBustorca: «lIpsMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAHWHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—11 kmaccax, OTHOCHUTCSI KO BCEM COZEpKATEIbHBIM JIMHUAM Y4eOHOTO Kypca, a
¢opMUpOBaHHE  JIOTUYECKUX YMEHUH pacmpeiensercs He TOJBKO IO
coJiepKaTeJbHBIM JUHUSAM, HO U 10 rojaM oOydyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoOi paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpPHpPOBAaHO TaKuUM
0o0pa3oMm, 4ToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIPOCaM 00y4daromuecs
oOpalaiich HEOAHOKPATHO. OTO TO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBbIKAMU MOCJIEI0BATENBbHO U OCTYNATEIbHO, C
COOJII0JIEHUEM MPUHIIAIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00YyYaIOIIUXCS, PaCIIUpAs U yriyOssis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycloBus ani  auddepeHumanu  oOyd4eHHs, MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

NOJITOTOBUTH OOYYAlOMIMXCA K MPOJOJKCHHIO H3yYEHHUSI MaTeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreurBas MPEEMCTBEHHOCTh MEXKTY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajulelibHble W CKpellMBaroluecss mnpsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NapajlICIIbHbIC
IPSAIMBIE B IIPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IIPAMON
u 1iockoct. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, H300pa’KeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajieNbHOW MPOEKIMHU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHM, YIOJI
MEXKIy NPsAMBIMU B IIPOCTPAHCTBE. [lapayienbHOCTh NIIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TETpasAp, MapaulelsienuIe],
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHNKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSMBIE NAPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHIUKYJIAPHON IJIOCKOCTH. OpTroroHasnbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHNKYJIIAPaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, IBYTPaHHBIN
yroJ, JUHEUHBIN YroJl IBYTPAHHOTO yria. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpAMOYTOJbHBIA — HAapaJUICNENUINE W €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrojibHas nDUpamMuiaa,
npaBwibHas W yceu€HHas mnupamuzabl. CBoiicTBa péGep M OOKOBBIX TIpaHeil
IIPAaBWJIBHOW nupamuibl. [IpaBuiibHBIE MHOTOIpDaHHUKM: IpaBWIbHAs IpU3Ma U



NpaBWIbHAs MHUPAMHIA, NPABUIIbHAs TPEYroJibHas MNHUPaMHUAA M IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAEKA3IP U UKOCADIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHai M, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON IPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBLHOM MUPaAMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CummeTprss B MPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpUS NPaBUIBHOU
MAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbBKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCJIO.
[loHAaTHe KOMIUIaHApHBIE BEKTOPBI. lIpu3HAK KOMIUIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUHM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHasg  cucTteMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsizb MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenust

[TonsiTHs: IWMIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepruueckas TOBEPXHOCTh, OOpa3ymoIue TIOBEPXHOCTEH. Tena BpalmieHUs:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHoe pacronoxeHue
chepsl U IJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. Cummetpus cdepsl u
nrapa.

O06bEM. OcHOBHBIE CBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
OpSIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. O0bEM npsMod U
HAKJIOHHOM MpU3MBI, HWIMHIPA, MUpaMUabl U KoHyca. O0bEM mapa U IapoBOro
CErMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas okojio uwiuHapa. Ilepeceuenne cheper u mapa ¢
iockocThio. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,



OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BINHUCAHHOW B MHOTOTPAHHUK WJIU TEJIO
BpalCHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyca, Iuiomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHWE OO0BEMOB, IJIOMIANCH TMOBEPXHOCTEH
noo0ubIX ¢uryp. IlpeoOpazoBanue momodus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS IIMIIMH]Ipa
(mapaJyienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEYEHHU 11apa, METObI TOCTPOEHUS
CEUYEHMIl: METOJ| CJEN0B, METOJI BHYTPEHHETO NPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH TTOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj Bekropamu. BekropHoe
YMHOXEHHE BeKTOpoB. (CBOHCTBa BEKTOPHOrO yMHOXeHus. I[IpsimoyromnbHas
cucTeMa KoopAuHaT B npocTpancTse. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NPHU PEIICHHH TI'€OMETPUUYECKHUX
3a/ay.

JABHKEHUA B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OtoOpaxeHus. JIBMKEHHUS U PAaBEHCTBO (uUTyp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JBWXKEHUN: TapauleIbHBIM IEPEeHOC,
LHEHTpaJIbHAsI CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHKE:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIMHA 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaKIAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHUe
B3aUMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYTMX HayKax, TEXHOJOTHUsX, cdepax
HKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHIMCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUM HAyKM M JEATEIbHOCTbIO YYEHOTO, OCO3HaHHWE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, pacCy AeHUI, BOCIPUUMUYHUBOCTb
K MaTeMaTHYE€CKUM acleKTaM pa3uyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpec K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymedr mpodeccur U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U



caMOOOpa30BaHNI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH TPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE IMPUPOJHOM U COLMAIBHOU
Cpellbl, 0CO3HAHUE ITI00AIBHOIO XapaKTepa 3KOJOTHYECKUX MPOOJIeEM, OpUEHTALINSA
Ha IPUMEHEHHE MAaTEeMaTHMYECKUX 3HaHMM /i1 peleHus 3axad B o0jacTu
OKpYy’Kalolllel Cpeapl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MOCIICICTBUI [T OKPY’KAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILIECTBEHHOM  NpPAaKTUKH, [OHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESTeNbHOCTH, ATaloB €€
pa3BUTHA M 3HAYMMOCTH JUISL DPa3BUTUS LUBUIM3ALMHU, OBJAJCHUE SI3BIKOM
MaTE€MaTUKM ¥ MaTe€MaTU4YeCKOW KYJIbTypOM KaK CpEICTBOM IIO3HAaHUA MHpA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYK) U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VHIUBUYyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPH3HAKK MATEMAaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUM MEXAYy MOHATHUSAMH, (QOPMYIHPOBATH
oTpe/IeTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJI1 0000IICHNS M CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U MNPeoOpPa3oBBIBaATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUSIX W YTBEPXKIACHUSX, MpEIJIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpaTh HauOoyiee MNOAXOASAIMMI C  y4€ToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOllecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIATHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMH U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJIYy PEIICHHS 3a7ayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BHICKAa3bIBaTh WJIEH, HAICJIICHHBIE Ha TTOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyajnora, oOHapyKUBaTh Pa3iMuue M CXOJICTBO MO3UIIMHI, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:



COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIEThH
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yjbTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYATIbHON
paboThl TpU peHieHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BUJIBI pabOT, JIOrOBApUBAThCH, OOCYXIaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» W HWHBIE), BBHINIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss Hay9uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMU C yIrjaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBI3aHHBIMA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpU3Ma,
nupamuza, NpsMOYroJibHBIN Mapaienaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BbBIOMpas  OCHOBAaHMS ISt
KJ1accu(uKaImu;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMH, CBA3AHHBIMU C  CEYCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napajiesibHOE, LEHTPAILHOE u OpPTOTOHAIBHOE
IpOeKTHpOoBaHUEe (GUTYpP Ha IMJIOCKOCTb, BBIMOJHATH M300pakeHus (QUryp
HAa MJIOCKOCTH;

e CTPOWTH CEUYCHHsS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAAX  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
MUpPaMUJa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OChb U TUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
uryper;

e CBOOOJHO OMEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKa3aTelIbCTBO MaTEeMaTHYECKUX OTHOILICHUUA U
HAaXOXXJEHUE TEOMETPUUYECKUX BEIMYWH, TMPUMEHSS HM3BECTHBIE METOJIbI
IpU PElIEHNH MaTeMaTHYEeCKHUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH [MPOCTEHIIME NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBAThb U
aHAJIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHSTh U3Y4YCHHbIC MOHSATUS B
Ipolecce IOWCKAa PpEeHIeHHs MaTeMaTH4ecKd  CcHOopMyIHMpOBaHHON
npo6JieMbl, MOJEIUPOBATh pEANbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, peniaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYMH;

e UMETh NPEJACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OINEPUPOBATh IMOHATUSMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUYecKOil MOBEPXHOCTSAMH, OOBSCHATH CIOCOOBI
HOJIyYEHUS;

OMEpUPOBATH MOHATUSMH, CBSI3AaHHBIMU C TEJIAMH BPAILEHUS: [HJIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Teja BpauleHus (UWIMHAP, KOHyc, cdepa M 1map) U
OOBACHATH CIIOCOOBI MOTYYEHMsI TE BpaLlCHUS;

KJIACCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CPEPDI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (hOopMyT;

CBOOOJHO ONEpPUPOBATh MOHATHUAMM, CBA3aHHBIMU C KOMOMHALUAMHU TeEI
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy U
OMMCAaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHNUS;

BBIUUCIISITH COOTHOLIEHUS MEXy IUIOIIAIIMU TIOBEPXHOCTEW U 00bEMaMHU
IMOJOOHBIX TEN;

n300paxaTb H3ydaeMble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUs TEJ BPALLCHMUS;

U3BJIEKATh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPUHAT;
peliaTh TeOMETPUYECKUE 3a/1a4ll Ha BBIUMCICHHUE YTII0OB MEXAY MPSMBIMU
U TUIOCKOCTSIMHU, BBIYMCJICHHE PACCTOSHUNA OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A IIPU PELICHUH;
CBOOOZHO OINEpPUPOBaTh MOHSITUSMM, CBSI3AHHBIMM C JIBUKEHHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHMUIA;

BBIMIOJHATh HM300paK€HHST MHOTOTPAHHMKOB M TeJ BpallleHUus MpH
[IapajuleIbHOM — IEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus 10100,
CTPOUTh CEYEHUsI MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMsI LWINHIPA
(mapayuienTbHO W NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHUIO U MPOXOASIIKE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJBKO IIAroB PEUIEHUs, €CIU YCJIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW U HESIBHOU (opMme;

pelarh 3ajJadyd Ha JIO0Ka3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaxX0JICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]aY;

MPUMEHATh  [OJYYEHHbICE  3HAHUA  HA  MPAKTHKE:  CPAaBHUBATh,
AHAJIM3UPOBATH M OLICHUBATH PEAIIbHBIE CUTYalluU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTuyecku  c(HOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peallbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUH, HCCIECIOBATHh MOCTPOEHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTHYECKUE 3ajJaud, CBS3aHHBIE C
Hax0JICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 B 2 1
BEJICHHUE B CTEPEOMETPUIO 3 3 hitps://m.cdsoo.ru/
5 B3anMHOe pacnonoxeHue npsmbIx B 6 5 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/
3 [TapanenpHOCTh IPSIMBIX U IJIIOCKOCTEN B 2 | bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
4 IlepnieHIUKYISIPHOCTD MPSIMBIX U )5 1 1 bubmmoreka [IOK
IJTIOCKOCTEM B MPOCTPAHCTBE https://m.edsoo.ru/
Bbu6nmuoreka [JOK
1 1
5 VYTIbl U paccTOSHUS 6 hitps://m.cdsoo.ru/
Bbu6nmuoreka [JOK
6 MrororpanHuiH ! ! https://m.edsoo.ru/
7 BexkTtops! B mpocTpaHcTBe 12 1 1 ngg;;fg;gg}
g [ToBTOpeHmEe, 06001IEHNE 1 CHUCTEMATH3AIUS 5 1 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 8



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 AHanuTH4eckasi FeOMeTpHs 15 1 bubmmorexa LHOK
https://m.edsoo.ru/
[ToBTOpeHue, 0600mIEeHNE U bu6nuoreka [IOK
2 . 15 1 1
cucTeMaTu3anus 3HaHUuU https://m.edsoo.ru/
3 O0BEM MHOTOTpaHHHKA 17 1 bubmorexa OK
https://m.edsoo.ru/
but6mmoreka [IOK
4 Tena ppamerns 24 2 ! https://m.edsoo.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [IOK
KPYIVIBIX T€Il https://m.edsoo.ru/
bu6mmoreka [IOK
6 JlpwiceHus > ! https://m.edsoo.ru/
7 [ToBTOpeHue, 0600IIEeHNE U 17 | bubmunoreka LIOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 3



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBujia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

but6mmoreka [IOK
https://m.edsoo.ru/

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

bu6mmoreka [IOK
https://m.edsoo.ru/

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIepeCceKaroINecs IMpsiMasi v MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

Bbubmunoreka LIOK
https://m.edsoo.ru/

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

but6mmoreka [IOK
https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

bubmunoreka LIOK
https://m.edsoo.ru/

13

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI
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15

Meroa cnefoB Asisi MOCTPOEHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

Bbubmunoreka LIOK
https://m.edsoo.ru/

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHni psIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLUOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

Bbubmunoreka LIOK
https://m.edsoo.ru/

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN
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23

KonrponsHas padora Nel. "AKCHOMEI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIX B
npocTpancTBe. CKpeluBaromuecs
npsmblie. [Ipu3Haky ckpermuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSIMOMU, MIPOXOAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

bubmunoreka LIOK
https://m.edsoo.ru/

26

[TapamtensHOCTB TpeX HpsAMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanensHOE TPOESKTUPOBAHHE.
OcCHOBHBIE CBOMCTBA MapaICIbHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B mapayuieaIbHON MPOEKIIMN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD IPSAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
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CaolicTBa napamieabHOCTH IPSIMON U
TUTOCKOCTH.

31

I'eomeTpuueckue 3ajauy Ha BEIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajjiejcnmicaa U Npu3mMabl

but6mmoreka [IOK
https://m.edsoo.ru/

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTH JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUECHUS
IIPU NEPECEUEHUH JBYX MapajuleIbHbIX
IJTIOCKOCTEH TpeThen

Bbubmunoreka LIOK
https://m.edsoo.ru/

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMA
IUIOCKOCTSIMH; O TIEPECCUCHUH PSMOiT ¢
ABYMS MTapaIeTbHBIMH TNIOCKOCTSIMH
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38

KonrtponsHas pabora
No2."[TapamienbHOCTh B MPOCTpaHCTBE"

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefenumneaa

41

Brruncnenue IIiH OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPIMOM U
IIJIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K INIOCKOCTH

45

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

Bbubmunoreka LIOK
https://m.edsoo.ru/

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyNsIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.
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ITocTpoeHue nepneHuKyispa U3 TOUKU Ha
HPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

but6mmoreka [IOK

9 (npsimast 1 oOpaTHasi) https://m.edsoo.ru/
50 Teopema o TpEX nmepneHIUKYISIPAX
(mpsimast u oOpaTHas)
51 Yron Mexay CKpenuBarOIUMUCS
MPSMBIMU
[Touck neprieHIMKyISPHBIX MPSMBIX C
52 MOMOIIIbIO EPIEHANKYISIPHBIX Bubmmorexa [IOK
. https://m.edsoo.ru/
IJI0CKOCTEN
53 OpToroHaJiIbHOE TPOECKTUPOBAHKE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,
54 [IPaBUJIILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,
55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE
56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu bubnmorexa LOK
. https://m.edsoo.ru/
CUMMETPUI B MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU
53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH
59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH
60 Croco0ObI OMyCTUTH MEPIICHIUKYISPBI:
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CUMMCTpUA, CABUT TOYKHU 110
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota Ne3. "B3anmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJI0CKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

bubmunoreka LIOK
https://m.edsoo.ru/

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

but6mmoreka [IOK

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IEPECEUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

[IpssMoyTonbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AHMAaroHaIN NPSMOYTOJIEHOTO
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napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuuecKre U NpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXY CKPELIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU J0 TIOCKOCTH

bubmunoreka LIOK
https://m.edsoo.ru/

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonTponbHas padota Ne4."Vrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

bu6mmoreka [IOK
https://m.edsoo.ru/

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuaa
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IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npuzma !

22 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure], Kyo

23 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykieie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIE U MOTYNIPABUIIbHBIC 1
MHOTOTPaHHUKHU

g5 KonrtponsHas pabora Ne5. |
"MHororpaHHuku"

26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B 1 bu6nuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OAHOMN 1
MJI0CKOCTH

92 CkansipHoe NMpou3BeICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1

97 KonTpomnbnas padota Ne6."Bekropsr"” 1
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98 O06o001IeHre U CUCTEMaTH3aIMs 3HAHUH 1
99 O0001IeHre U cUCTEMaTU3aIis 3HAHUI 1
100 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[ToBTOpenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B MMPOCTpaHCTBE"

IToBTOpenue temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Brruncinenue yria
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
MPOXOISIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

Bbubmunoreka LIOK
https://m.edsoo.ru/

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JIuHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

10

AHanuTuyeckrue MeToIbl pacuéTa yria
MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX

11

AHaJIUTUYECKHE METOJIbI pacuéTa yria
MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX

12

®dopmysa pacCTOSIHUS OT TOUKH /10
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IJIOCKOCTH B KOOpAWHATAaX

HaxoxneHnne paccTostHul OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 Konrponsnas padora Nel.
"AHanutuueckas reoMmeTpus”

16 CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHBIE bubmuoteka [JOK
MHOTOI'PaHHUKHU https://m.edsoo.ru/

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE

18 IJIOCKOCTH, IEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePHEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUM MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 TJTIOCKOCTH: TEOpEMaA O TPeX
MepHeHIUKYIsIpax

24 [TepnienaAMKyAsIpHBIE TIPSIMBIE U
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IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

bubmunoreka LIOK
https://m.edsoo.ru/

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbnas padota Ne2."TloBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJpaType
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUUECKUE 3a]]a4l, CBSI3AHHBIE C

00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

bu6mmoreka [IOK
https://m.edsoo.ru/

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesenumnesaa
35 OOBEM npsIMOIt TPU3MBI
16 CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TIPSMOM TIPU3MBI
37 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruucnenune o0bEMOB TE ¢ TOMOIIBIO
N n but6mmoreka [IOK
38 ornpenenéHHoro uHTerpana. O0bEM
N https://m.edsoo.ru/
HAKJIOHHOH TPU3MBI
Brruucnenune o0bEMOB TE ¢ TOMOIIBIO
39 onpenenéHHoro uaTerpaia. O0béM
MTUPaAMUTBI
40 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM
41 ®opmyna 06béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM
4 CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC C
00bEéMaMK HAKJIOHHOW TTPU3MBI
43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI
44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI bu6mmoreka [IOK
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI https://m.edsoo.ru/
46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

KonTponbnas padota Ne3. "O6bém

47 |
MHOTOTpaHHUKA
Hunuuapuyeckast HOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON Bubmmorexa [IOK
https://m.edsoo.ru/
MMOBEPXHOCTHU
49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA
50 Konunyeckast noBepXHOCTh, 00pazyloliue bubmmoreka [JOK
KOHUYECKOW moBepXxHocTH. Konyc https://m.edsoo.ru/
51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS
5 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA
54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha
55 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN HUIUHAPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha
56 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa
57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM
58 Kontponbnas padota Ne4. "[ToBepxHOCTH
UUITUHIpPA U KOoHyca"
59 Cdepa u map
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60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

Bbubmunoreka LIOK
https://m.edsoo.ru/

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM MX CEUCHHI TIIOCKOCTHIO

bubmunoreka LIOK
https://m.edsoo.ru/

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

Bbubmunoreka LIOK
https://m.edsoo.ru/

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"
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71

KonTponpHas padora Ne5."Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

but6mmoreka [IOK
https://m.edsoo.ru/

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

but6mmoreka [IOK
https://m.edsoo.ru/

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

but6mmoreka [IOK
https://m.edsoo.ru/

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a91, CBA3AHHBIC C



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
MOBEPXHOCTEMN

80

KonTponbnas padota Ne6."ITnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpaKeHMUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBH)KECHU

but6mmoreka [IOK
https://m.edsoo.ru/

82

Buael nBuxkeHnil: napamienbHbII
MepPEHOC, IIEHTPpajIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

bubmunoreka LIOK
https://m.edsoo.ru/

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

['eomeTpuueckue 3aaun Ha IPUMEHEHHE
TIBUKCHHUSL.

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJ10B Kypca reometpun 10—-11
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KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOJ10B Kypca reometpun 10—-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHuKa"

bu6mmoreka [IOK
https://m.edsoo.ru/

90

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJ10B Kypca reometpun 10—-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomanay MOBEPXHOCTU U O0BEMBI
KpyIJibIX T€n"

but6mmoreka [IOK
https://m.edsoo.ru/

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/

93

HroroBast koHTpOIBHAS paboTa

94

[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3als 3HaHUH.

95

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
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KOMIIBIOTCPHBIX TEXHOJIOTUH

97

HcTopust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

but6mmoreka [IOK
https://m.edsoo.ru/

98

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

bu6mmoreka [IOK
https://m.edsoo.ru/

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

bu6mmoreka [IOK
https://m.edsoo.ru/

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

but6mmoreka [IOK
https://m.edsoo.ru/

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka. ['eomerpust, 10-11: Yueb.nns1 obmeobpazoBar. yupexnenuit/ JI.C. AranacsH,
B.®. Byty3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2017.

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

I'eomerpus 10-11. JI.C.Atanacsa [locobue mis yaurens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www fipi.ru/

http://multiurok.ru/

bubmuoreka ITOK https://m.edsoo.ru/

http://infourok.ru/

https://www.yaklass.ru/

U Ipyrue mudpoBbie 00pa3oBaTeIbHBIE PECYPCHI U pecypchl cetn MHTepHeT
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