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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBCHHO-HAYYHON HAIMpPaBICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO IMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbllUIeHHe,  (GopMuUpyeMoe MOpU  HU3yYEHUHU
OOyYarOIIMMUCST TTOHSITUIHBIX OCHOB T'€OMETPHUHU, TIPU JI0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKU JIOTUUECKUX YTBEPKIACHUN MPHU PEIICHUH T€OMETPUUYECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 3a/1ad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU
dbu3nUecKux 3aaau.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
W3YYEeHUU TE€OMETPHH, KaK COCTABJISAIONICH MpeAMETHOM obmactu «MaTemaThka u
uHpopmaTrka»  uyepe3  OOECleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIONIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM U JIEeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
00pa30BaHMsl, CBI3aHHOTO C UCTIOIH30BAaHNEM MATEMAaTHKH.

[TpuoputeTHBIME 33JadyaMu Kypca TEOMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHe MpeACTaBICHUsI O TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTABICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OIUCHIBATh W HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHHUS ~ BIAQJeTh  OCHOBHBIMH  TIOHATUAMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHWE MX MPHUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOIHUThH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MHUpPE MHOTOTPAaHHUKH M TeJla BpaIeHUs, KOHCTPYHpPOBATh T'€OMETPUUYECKHE
MOJEIIH;

dbopMupOBaHHE TMOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOoBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pElIeHUs, YMEHHsSI MX MPUMEHSITh, MPOBOJIUTH JOKAa3aTENbHBIE PACCYKICHUS B
XO/JI€ PEeUICHHs CTEPEOMETPUUECKUX 3aJay U 3a]a4 C MPAKTUUYECKUM COJICPKAHUEM,



dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeJIbCTB  MpU
000CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUI U pPOJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyabHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, UHTEPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAcCloO3HABATh TMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JIPYTUX
Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNH MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 xmaccax sBmsatorcs: «lIpsmble W MJIOCKOCTM B IPOCTPAHCTBER,
«Muororpannukn», «Tema BpameHus», «BeKTopsl MW  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnmaccax, OTHOCUTCS KO BCEM COJAEpKaTEIbHbIM JUHUAM Y4eOHOro Kypca, a
dopMHpOBaHHE JIOTMYECKUX YMEHHUI  pacupenensercs He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam o0ydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
OpOrpaMMbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH IMOHATHSMHU U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOlUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOOeCleyuTh yriayOnEHHOoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIsOIIEH yueOHoro nmpeamera «MaTeMaTukay;

NOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaILHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIETI0).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalieiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
u 1iockoctu. [lapamiensHoe W LEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapajJICIbHOTO TNpOoeKTHpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIy NPSMBIMH B IPOCTPaHCTBE. IlapayenbHOCTh MIIOCKOCTEN: NapayljiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEN: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B MPOCTPAHCTBE: YroJl MEXAY IMPAMOM M IUIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHel
npaBuiIbHOM mupamujbl. [IpaBuibHbIE MHOTOTPaHHUKHW: MpaBWIbHAS MpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3Jp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMON IPU3MBIL
[Tnomanp OOKOBOM MOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOW MHpPaMUbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAaHHHMKE: CHMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPUS IPAaBHIBHON
UpamMUIblL.

BeKTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOpBI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPa3jgOKEHHH BEKTOpa IO TpEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAas ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
IUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpaIeHusl Ha TIocKocTH. Pa3BépTka mumuHApa W KoHyca. CuMMerpus chepsl U
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MHPaMUIbl U KoHyca. O0BEM mapa U IIapoBOTro
CeTMEHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHAs B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢



wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LUIMHAPA, KOHYyCa, IUIomaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U IPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI OCTPOCHHUS
CEYEHUI: METOJ| CIIE0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCa
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CUCTEMa KOOpAMHAT B mpocTpancTBe. Koopanuatel Bektopa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBW)KCHUH. BuIbl JBWXKCHUMN: TapauIeIbHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakIaHCKOro oOiiecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHUue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMYA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, pEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHueE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYJIOJIO0OUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0OrHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jjoruvyeckue eiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUY,
OCHOBaHMS 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIHMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

POBOJNTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLlECcCa, a TaKkKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmueii:

BBISIBJISITH JEUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMUMBIX IS OTBETAa Ha
BOMPOC | JUISI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(POPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEACTaBIATh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBAaTh Ha/IEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEelIeHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
MPE3EHTAllMU U OCOOEHHOCTEHN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH KAk  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUN M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACThH
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH IPUUHUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
JeSTEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOET0 BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YY9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEIICHNUH 331249 U TPOBEACHUHM MaTEMAaTHUYCCKUX PACCyKICHUM;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUH
TEOMETPUUYECKHX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO ONEPHUPOBATH TOHATHUSAMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKAY NPSIMOU H
IUIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO OMNEPUPOBATH MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTh, BBIMIOJHATH M300pakeHust puryp
Ha [JIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
¢urypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHWH H
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOMbI
[IpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpPa30OBBIBATH M HMHTEPIPETUPOBATHL HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
yepTexkax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBAaTh PEalbHbIE CUTyalluU, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  penieHusT MaTeMaTU4yecku  CcHopMyInpoBaHHOMN
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHSI TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpACHUS: IIMIIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJIYYEHHSI TEJl BPAIlICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHUSA,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHMCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIYMCIIECHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEJ BpallleHUus NpU
napajyieIbHOM — [EpPEeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKATIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTBH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LUIMHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CJIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJiaraloiIuX HECKOJIbKO IaroB pEUICHUsl, €CIu YCIOBUS
NPUMEHEHUS 3a]laHbl B IBHOM U HESIBHOU dopme;

pemarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTEeMaTUYECKUX OTHOLICHUA |
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHWUS  Ha  NPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH PEajbHbIE CUTYallUH, IPUMEHATh U3yYCHHbIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJIETUPOBATH
pealbHbIE CHUTYallMd Ha $3bIKE T€OMETPUHU, HCCIENO0BATh MOCTPOECHHBIE
MOJIEJIA C UCIOJIb30BAHUEM TIE€OMETPHUYECKUX TOHIATHH U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeJCTaBiIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpossbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Bsenenue B ctepeoMeTputo 23 1 1 https://m.edsoo.ru/7f41a4a6
B3anMHoe pacnionoxxeHue npsmbIx B
2 p p 6 1 1 https://m.edsoo.ru/7f41a4a6
MIPOCTPAHCTBE
[TapanienbHOCTH TPSAMBIX i
3 b P fiocKocTen B 8 1 https://m.edsoo.ru/7f41a4a6
MIPOCTPAHCTBE
[lepnieHIUKYNSIPHOCTD MPSMBIX U
4 P a vy p p 25 1 https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1 1 https://m.edsoo.ru/7f41a4a6
MHororpanHuku 7 1 1 https://m.edsoo.ru/7f41a4a6
Bexkrtops! B mpocTpaHcTBE 12 1 https://m.edsoo.ru/7f41a4a6
IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs
8 P H 1 5 2 https://m.edsoo.ru/7f41a4a6
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 7




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 AHanutuyeckas reoMeTpus 15 1 1 https://m.edsoo.ru/7f41ad4a6
[ToBTOpEeHue, 06001IeHNE 1

2 p ’ B _ 15 1 https://m.edsoo.ru/7f41a4a6
CUCTEeMaTH3allusl 3HAaHUH

3 O0BEéM MHOTOTPAaHHUKA 17 1 https://m.edsoo.ru/7f41a4a6

4 Tena BpameHus 24 1 1 https://m.edsoo.ru/7f41a4a6
[Tnomaau MOBEPXHOCTH U OOBEMBI

5 mad P 9 1 1 https://m.edsoo.ru/7f41a4a6
KPYTJBIX TEJ

6 JBro>xeHus 5 1 1 https://m.edsoo.ru/7f41a4a6
IToBTOpeHune, 0600IIIEHNE U

7 P = . 17 2 https://m.edsoo.ru/7f41a4a6
CUCTEeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 4







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Konrpoprie  Ipakririeckie fll3y'{eﬂl/lfl :)Iﬁlil:ll;OBaTeﬂbHLIe
padoThbI padoTbI pecypenI
OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHCYHIE TLIOCKOCTH, HApaILICILHBIX 1 1 Hepens https://m.edsoo.ru/7f41a4a6
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonATHS cTepeomeTpun: TOUKA,
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
OCHOBHbIC MIPABILIA H30OPAKCHILA Ha 1 https://m.edsoo.ru/7f41a4a6
PHUCYHKE IIIOCKOCTH, NapaJljIeNIbHBIX
HOpPSMBIX (OTPE3KOB), CEPEIHHbI
OTpe3Ka
[TonaTus: nepecekaromuecs
[UIOCKOCTH, TIEpeCEKaromecs npsamas 1 https://m.edsoo.ru/7f41a4a6
U IJIOCKOCTB; IOJIYIIPOCTPAHCTBO
[TonsTHs: nepecekaronmecs
IUIOCKOCTH, IIEpeCEeKAroIuecs MpsamMast 1 2 Hepena https://m.edsoo.ru/7f41a4a6
Y IJI0CKOCTb; MOJIYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
IIPOCTEUIINX TIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f41a4a6
buryp, HeCyIECTBYIOIUX 00BEKTOB
MHororpanH¥KH, H300paKeHHC 1 https://m.edsoo.ru/7t41a4a6

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX




buryp, HECYIECTBYIOMUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

3 HegenAa

https://m.edsoo.ru/7f41a4a6

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
MPSIMBIX | IIJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TPSIMBIX
Y TIOCKOCTEMN

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepecedeHsl MOJTy4YeHHBIX
mockocren. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMU

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

4 Hepens

https://m.edsoo.ru/7f41a4a6

11

N306paxkenue ceueHni nupamMuibl,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepecedeHus! MoTy4eHHbIX
mockocrei. Packpaimmysanue
MIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMHU

https://m.edsoo.ru/7f41a4a6

12

N3o06paxeHne cedeHni mupamuibl,
Ky0a 1 mpHU3MBbl, KOTOpPBIE TPOXOJAT
yepes ux péopa. Mzobpaxenue
MEpCCCUCHUS MOJTYYCHHBIX

https://m.edsoo.ru/7f41a4a6




13

14

15

IJI0CKOoCcTel. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU
[IBETAMH

N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a 1 mpU3MBbl, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOTyYeHHBIX
mockocrel. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[IBETaMHU

Merton cieoB ISl TOCTPOSHUS

CEeUEeHNN

Mertoa cienoB Ui HOCTPOCHHUS
cedeHnii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEN

5 Hepena

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

16

Meton cnenoB 1Sl TOCTPOEHUS
cedeHuil. CBolcTBa nepecedyeHuit
MPSIMBIX | MJIOCKOCTEH

6 HegenAa

https://m.edsoo.ru/7f41a4a6

17

[TocTpoeHue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIMCh IIArOB MOCTPOCHUS

https://m.edsoo.ru/7f41a4a6

18

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIyCh IIaroB MOCTPOEHUS

https://m.edsoo.ru/7f41a4a6

19

[TocTpoenue ceueHnii B mUpamue,
KyOe 1o TpéM Toukam Ha péOpax.

7 HegenA

https://m.edsoo.ru/7f41a4a6




Co31aH1€ BEIHOCHBIX YEepPTEKEN U
3aMKCh 1IaroB MOCTPOCHUS

20

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1€e BEIHOCHBIX YEepPTEkKEN U
3aIKCh IIaroB MOCTPOCHUS

https://m.edsoo.ru/7f41a4a6

21

IToBTOpenue nnanumerpun: Teopema
0 MPOMOPIIMOHATEHBIX OTPE3KAX.
[Tonobue TpeyroabHIUKOB

https://m.edsoo.ru/7f41a4a6

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH H
CTEpPEOMETPUU

8 HepenA

https://m.edsoo.ru/7f41a4a6

23

24

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnionoxenue npsiMbIx B
npoctpadcTBe. CKpelBaroIuecs
npsmele. [Ipu3Hakn
CKPEIIUBAIOIINUXCS TPSIMBbIX.
[TapannenbHble IpsMbIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

25

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU
NapaJyIeIbHON TaHHOM NPSIMOM,
MIPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH Ha
JlaHHOM npsimoit. Jlemma o

9 HepenA

https://m.edsoo.ru/7f41a4a6




MNEPECCUCHNH IMapalJICIbHBIX ITPAMBIX
INJIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o Tpéx mapanienbHbIX
npsMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

https://m.edsoo.ru/7f41a4a6

27

[TapaynenpsHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALJICITLHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTYp B MapaiebHON
MPOEKIIUU

https://m.edsoo.ru/7f41a4a6

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXAY NPSMBIMU

10 Hepens

https://m.edsoo.ru/7f41a4a6

29

3amayu Ha JOKAa3aTeIbLCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpSIMI)IX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7f41a4a6

30

[TonATHS: mapamIeTbHOCTh NPSAMON U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapaJyIEIbHOCTH NPSAMOU U
iockocTH. CBolcTBa
NapauIeIbHOCTH MIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/7f41a4a6

31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHE U IOKA3aTeNIbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

11 Hepena

https://m.edsoo.ru/7f41a4a6




32

33

34

[TocTpoenue ceueHus, MPOXOISIIETO
yepes JaHHYIO NMPSMYIO Ha YepTexe U
NapajuieIbHOTO IPYrod MpsMoi.
Pacuér orHOIIEHUI

[MTapannensHas mpoeknus,
NPUMEHEHHE JIJISl TIOCTPOCHUS
CeUeHH Ky0a U mapajuiesIenuIiea.
CaoiicTBa napayiesienuneaa u
MIPU3MBI

HapaJ'IJ'IeJ'IBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
MapayiCJIbHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

12 Hepens

https://m.edsoo.ru/7f41a4a6

35

36

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXO/SIIEH yepe3 TOUKyY, He
MPUHAIJICKALTYIO TAHHOU MJIOCKOCTH
U CIIEIACTBUS U3 HEE

CaolicTBa napasuieabHbIX TIOCKOCTEMN:

O MMapaJuUICIIbHOCTHU MPAMBIX
NnepeceUCHus IpU NMEPCeCCUCHUN ABYX
napajiCJIbHbIX IIOCKOCTEM TpeTBeﬁ

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

37

38

CaolicTBa napasuieIbHbIX TIOCKOCTEMN:

00 oTpe3Kax napasienbHbIX MPSMbIX,
3aKITFOYEHHBIX MEXIY
napajielbHbIMU TIOCKOCTSIMU; O
NIEPECEUEHHUH NTPSIMON € ABYMS
napasieIbHbIMU TUIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
TUIOCKOCTH

13 Hepens

https://m.edsoo.ru/7f41a4a6




39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

https://m.edsoo.ru/7f41a4a6

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuiejaenumnena

14 Hepens

https://m.edsoo.ru/7f41a4a6

41

42

43

44

45

Brrurcnenue IIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM TapaJuIeIICIHUIIC/e

[lepneHAUKYISIPHOCTD MPSAMOUN U
miockoctH. [Ipu3Hak
NEePIEeHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHAUKYIISIPHON K
IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

1 5Hepena

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

46

[InockocTH U MEepIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

16 Hepens

https://m.edsoo.ru/7f41a4a6

47

[lepneHauKyIsip ¥ HaKJIOHHAsA.
ITocTpoenune nepneHANKyIspa U3
TOYKHU Ha IPAMYIO

https://m.edsoo.ru/7f41a4a6

48

[lepnenauKynsip ¥ HaKJIOHHAS.
[TocTpoeHne nepneHanKyIIsapa us3

https://m.edsoo.ru/7f41a4a6




TOYKH Ha IMPAMYIO

Teopema 0 TpEX NEepHEHAUKYIISIPAX

49 17 Hepens https://m.edsoo.ru/7f41a4a6
(mpsimast u oOpaTHast)

50 Teopea 0 TpEX mepnerAiy1pax https://m.edsoo.ru/7f41a4a6
(mpsimast u oOpaTHast)

51 YOI MEXLY CKPCLLHBAIOUIHMHCA https://m.edsoo.ru/7f41a4a6
PSIMBIMU
ITouck neprneHANKYISIPHBIX NPSIMBIX C

52 IIOMOILBIO NIEPIIEHAUKYIIAPHBIX 18 Hepena https://m.edsoo.ru/7f41a4a6
MIJIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHKE https://m.edsoo.ru/7f41a4a6
[ToctpoeHue ceueHuit Kyoa, mIpU3MBlL,

54 MIPAaBWJIBHOM UPAMHUJIBI C TTOMOIIBIO https://m.edsoo.ru/7f41a4a6
OPTOTOHAJILHON IIPOEKIINU
[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,

55 IIPaBUJILHON MUPAMUBI C TIOMOIIBIO 19 Hepena https://m.edsoo.ru/7f41a4a6
OPTOTOHAJILHOU MPOEKIUU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO TUI0cKOoCTHU. [ImockocTu https://m.edsoo.ru/7f41a4a6
CHUMMETPUN B MHOTOIPaHHUKAX
[Tpr3Hak nepneHIuKyJISpHOCTH

57 MPSMON M TNIOCKOCTH KaK CIIE€JCTBUE https://m.edsoo.ru/7f41a4a6
CHUMMETPUU
IIpaBunbpHBIE MHOTOTPaHHUKU. Pacuér

58 N 20 Hepens https://m.edsoo.ru/7f41a4a6
pacCTOSIHUM OT TOYKH JI0 TUIOCKOCTH
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

59 https://m.edsoo.ru/7f41a4a6

paCCTOSIHI/II\/'I OT TOYKH OO IIIIOCKOCTH




60

61

CniocoObl ONyCTUTh
NEPIECHIUKYIISAPBL: CHMMETPHS, CIBUT
TOYKH 10 MapaJyIeTbHOU MPSIMOi
CaBur 1o HenapasuieJIbHON TPSMOH,
M3MEHEHHUE PACCTOSTHUM

21 HepenAa

https://m.edsoo.ru/7f41a4a6

62

KonTtponsnas padora "B3anmuoe
PacCIIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEN
B IIpocTpaHcTe"

https://m.edsoo.ru/7f41a4a6

63

[ToBTOpEeHME: Yyroy Mexay NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/7f41a4a6

64

65

66

[ToBTOpEHMeE: yroa Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

I'eomeTpuyeckue METOABI
BBIUNCJICHMS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKaX

JIByrpansslii yroa. CBoiCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO yria

22 HepenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

67

[TeprieHIUKYIISPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEN

23Hepensa

68

[Ipu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeEMa O MPSMOMN
MepEeCEeUCHUS ABYX MIOCKOCTEN
MEePIEHINKYIISIPHBIX TPETheH
IIOCKOCTH

https://m.edsoo.ru/7f41a4a6




69

70

[IpsamoyroibHBIN apauieIenune];
KyO; U3MepeHusi, CBOMCTBa
PsIMOYTOJIBHOTO Tapasliesenurnea

Teopema o AuaroHayu
MPSMOYTOJIBHOTO Tapajuiesienuinena u
CIIEJICTBUE U3 HEe

https://m.edsoo.ru/7f41a4a6

24Hepens

https://m.edsoo.ru/7f41a4a6

71

CrepeomeTpruecKue 1 MPUKIIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PAacIOIOKEHUEM TIPSIMBIX U
TUIOCKOCTH

https://m.edsoo.ru/7f41a4a6

72

[ToBTOpEeHUE: CKpeNMBaAIOILMECS
MMpsAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHIapTHBIX MHOI'OIPaHHUKAX

https://m.edsoo.ru/7f41a4a6

73

[Tapa mapannenpbHBIX TIIOCKOCTEH HA
CKPEIIUBAIOIINXCS MPIMBIX,
paccTostHue MeXIy
CKPEIIUBAIOIINMUCS TIPIMBIMH B
MPOCTHIX CUTYaLUAX

25 Hepena

https://m.edsoo.ru/7f41a4a6

74

75

76

PaccrosiHre OT TOYKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yrja

https://m.edsoo.ru/7f41a4a6

26 HegenAa

https://m.edsoo.ru/7f41a4a6




DJIeMeHTHI CHEePUIECKON TeOMETPHH:

77 1 https://m.edsoo.ru/7f41a4a6
reoJIe3nYecKue JIMHUU Ha 3emiie
KonTponpHas padota "Yrisl u
78 | 1 https://m.edsoo.ru/7f41a4a6
paccTosiHus
CucremaTtu3zanus 3HaHUN
79 " H " 1 27 Hepensa https://m.edsoo.ru/7f41a4a6
MHOTOTpaHHUK U €T0 YJIEMECHTHI
IIupamuga. Buasl nupamu.
80 pami g PaMia 1 https://m.edsoo.ru/7f41a4a6
[TpaBunbHas nupamuaa
[Tpusma. IIpsimast u HakIIOHHAS
81 1 https://m.edsoo.ru/7f41a4a6
npu3Mmsl. [IpaBuiibHas nmpusma
[Ipssmoit napainenenunen,
82 MPSAMOYTOJIBHBIN MapajuIeNICUIE], 1 28 Hepena | https://m.edsoo.ru/7f41a4a6
KyO
Beimykiibie MHOTOTrpaHHHUKH. Teopema
83 . K P p 1 https://m.edsoo.ru/7f41a4a6
Ditnepa
Brimykibie MHOTOrpaHHUKH. Teopema
84 Otinepa. IIpaBunpHbIE N 1 https://m.edsoo.ru/7f41a4a6
MOJTyNPaBUIIbHbIE MHOTOTPAHHUKHU
KonTponbnas pabota
85 " P P " 1 29 Hepena | https://m.edsoo.ru/7f41a4a6
MHororpanHuku
[ToHsiTHE BEKTOpa HA TIIOCKOCTH H B
86 1 https://m.edsoo.ru/7f41a4a6
MIPOCTPAHCTBE
87 CymMma BEKTOpPOB 1 https://m.edsoo.ru/7f41a4a6
88 Pa3nocTh BekTOpOB 1 30 Hepena | https://m.edsoo.ru/7f41a4a6
89 [IpaBuio mapannenenumnena 1 https://m.edsoo.ru/7f41a4a6
90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/7f41a4a6
91 Pasnosxenue BekTopa mo 6asucy Tpéx 1 31 Hepgena | https://m.edsoo.ru/7f41a4a6




BEKTOPOB, HE JIC)KAIIUX B O,HHOﬁ
IIJIOCKOCTHU

92 CkansipHO€ ITPOU3BEIEHNE 1 https://m.edsoo.ru/7f41a4a6
93 BErHCIICHIHE VT2 MEALY BEKTOpaMH 1 https://m.edsoo.ru/7f41a4a6
B IIPOCTPAHCTBE
94 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1 32 Hepgena | https://m.edsoo.ru/7f41a4a6
95 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1 https://m.edsoo.ru/7f41a4a6
96 [Ipocreiimue 3aga4u ¢ BEKTOpAMHU 1 https://m.edsoo.ru/7f41a4a6
97 IIpocreiime 3a1a4n ¢ BEKTOpaMHU 1 33Hepens https://m.edsoo.ru/7f41a4a6
98 O6O6IEIGHH6 1 cHeTeMaTHsatin 1 https://m.edsoo.ru/7f41a4a6
3HAHHH
99 g{z?{iI;eHHe 1 cucTeMatisatit 1 https://m.edsoo.ru/7f41a4a6
100 Hroroas koHTpoapHas pabora 1 34 Hepena | https://m.edsoo.ru/7f41a4a6
101 Wrorosas koHTpoJbHASA paboTa 1
102 0606IEI6HI/IC M CUCTEMATHU3AIHS !
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl

[ToBTOpenue temsl "KoopauHarsl

1 BEKTOpA Ha IVIOCKOCTH U B 1 1 Hepena https://m.edsoo.ru/7f41a4a6
npocrpaHcrae”
[ToBTOopenue temsl "CkansipHoe

2 " 1 https://m.edsoo.ru/7t41a4a6
IIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue

3 yria MeXay BEKTOpaMH B 1 https://m.edsoo.ru/7f41a4a6
npocTpaHcTae”
[ToBTOpeHue TeMsl "YpaBHeHME

4 IPAMOM, IPOXOAIIEN Yepes ABe 1 2 Hepena https://m.edsoo.ru/7f41a4a6
TOYKH"
YpaBHEHHE IOCKOCTH, HOpMaJlb,

5 1 https://m.edsoo.ru/7f41a4a6
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
VYpaBHEHHE MIIIOCKOCTH, HOPMAJIb,

6 1 https://m.edsoo.ru/7f41a4a6
ypaBHEHHE IIIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 3 Hepena https://m.edsoo.ru/7f41a4a6
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE

8 1 https://m.edsoo.ru/7f41a4a6
MIPOrpaMMUpPOBaHHE
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE

9 1 https://m.edsoo.ru/7f41a4a6
MIpOrpaMMHUpPOBaHUE
AHanuTHUYECKHE METO/Ibl pacuéra

10 AP P 1 4 Hepens https://m.edsoo.ru/7f41a4a6

yria MexAay IpsIMbIMU B




MHOI'OI'paHHHUKax

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yria MeXIy IJI0CKOCTSAMU B https://m.edsoo.ru/7f41a4a6
MHOT'OTPaHHUKAX
dopmyna pacCTOSHHS OT TOYKH 110 )

12 PMYyJ1a p A https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTH B KOOPJIMHATAX
HaxosxieHne paccTosITHUN OT TOYKH

13 5 Hepena https://m.edsoo.ru/7f41a4a6
710 TJIOCKOCTH B KyOe
HaxosxieHne paccTosTHUN OT TOYKH

14 JI0 TUIOCKOCTH B MPABUIILHON
MUpaMu/Ie
KonTponsHas paborta

15 " P p " https://m.edsoo.ru/7f41a4a6

AHanmuTHyeckasi FeOMEeTpHs

CeueHust MHOTOT'PAaHHUKOB:

16 P 6 HegensA https://m.edsoo.ru/7f41a4a6
CTaHJapTHBIE MHOTOTPAHHUKHU
CeuyeHNs MHOTOTPAaHHHUKOB: METO

17 p g https://m.edsoo.ru/7t41a4a6
CIIeIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaHJAapTHBIE IIJIOCKOCTH, https://m.edsoo.ru/7f41a4a6
MepecevyeHus NPsIMbIX U MIOCKOCTEH
[TapannensHble IPSIMBIE U IUIOCKOCTH:

19 P P 7 Hepens https://m.edsoo.ru/7f41a4a6
napajuieIbHbIC CEUCHUS
ITapannensHBIE IPSIMBIE U IIIOCKOCTH:

20 P . p\, https://m.edsoo.ru/7f41a4a6
pacy€T OTHOIICHHI
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS https://m.edsoo.ru/7f41a4a6

MMpsAMBbIMHA




22

23

24

[leprnieniuKynsgpHBIE MIPSIMbIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MIEePIEeHIUKYJIAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHAMMETPUU
MHOT'OTPaHHUKOB

[lepnieHiuKyNspHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEHIUKYISIpax
[lepnieHIuKyNpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

8 HepenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

25

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JUIS
ionaaen, cooopaxeHus mogoous

9 HepenA

https://m.edsoo.ru/7f41a4a6

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI0IA 1N, COOOpaKEHUSI TIOT00MS

https://m.edsoo.ru/7f41a4a6

27

28

29

30

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI0IA N, COOOpaKEHUSI TIOT00MS

IInomanu cedenuit MHOT'OI'PaHHUKOB:

TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00US

IInomanu cedenuit MHOT'OI'PaHHUKOB:

TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms

Kontponbnas padota "[loBropenue:
MHOT'OIrpaHHUKH, CCUHCHUS

https://m.edsoo.ru/7f41a4a6

10 Hepens

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6




MHOTOI'PaHHUKOB"

31

O05BéM Tena. O0beM
MPSIMOYTOJIBHOTO MapasuIeyIenuIe/ia

11 Hepens

https://m.edsoo.ru/7f41a4a6

32

33

34

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; O TPHUCEKIUH yTiia
CrepeoMeTpHUYSCKUE 3a]1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyIeuIe/ia

HpI/IKJ'IaI[HBIe 3aJda4u, CBA3aHHBIC C
BBIYHMCIECHUEM 00BEMA
MMpAMOYT'OJIBHOTO IapaJuICJICIIuIICaa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

12 Hepens

https://m.edsoo.ru/7f41a4a6

35

36

37

O0BEM NpsAMOI TIPU3MBI

CrepeoMeTrpuueckue 3a1auy,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3a1auu, CBSI3aHHbIE C
00BEMOM MPSIMOI MPU3MBI

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

13 Hepens

https://m.edsoo.ru/7f41a4a6

38

Brruncnenue 06b€MOB Tel ¢
IIOMOILBIO ONPEAEIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
IIPU3MBI

39

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM MUPaMHU/IbI

https://m.edsoo.ru/7f41a4a6

40

dopmyrna 00bEMa MUPaMHIbL.
OtHomeHne 00beMOB MMUPAMH/T C
00IIUM yTIIOM

14 Hepensa

https://m.edsoo.ru/7f41a4a6




41

42

dopmyna 00bEMA TUPAMUJIBL.
OTtHoleHHUEe 00BEMOB ITUPAMHU]T C
00IIUM yTIIOM

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

43

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00bEMaMU TTUPAMU/TBI

1 5Hepnens

https://m.edsoo.ru/7f41a4a6

44

45

46

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[Ipuknagabie 3a1a94 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB. Boruncienne

pacCTosAHUA N0 IMIIOCKOCTU

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

16 Hepena

https://m.edsoo.ru/7f41a4a6

47

Kontponbnas padota "O0bEM
MHOroOrpaHHuka"

https://m.edsoo.ru/7f41a4a6

48

49

50

[unmmaapudeckast TOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKOU
MTOBEPXHOCTH

Hunuuap. [psamoit kpyroson
mHAp. [1nomaas moBepXHOCTH
WIAHAPA

Konnueckasi moBepxXHOCTb,
o0pa3yroIire KOHUIeCKOn
nosepxHocTu. Konyc

https://m.edsoo.ru/7f41a4a6

17 Hepena

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

51

CeucHue KOHYCa IJIOCKOCTBIO,

https://m.edsoo.ru/7f41a4a6




napanﬂeanoﬁ IIJIOCKOCTH OCHOBAHU A

52

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

18 Hepensa

https://m.edsoo.ru/7f41a4a6

53

54

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYCa

[Tnomane 60KOBOM MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

55

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIHMIIMH/IPA,
KOHYca

19 Hepensa

https://m.edsoo.ru/7f41a4a6

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUI UITHHIIPA,
KOHYca

https://m.edsoo.ru/7f41a4a6

57

58

59

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'Ia,I[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

https://m.edsoo.ru/7f41a4a6

20 Hepensa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

60

Ilepeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3obpaxkenue
mapa

61

[Tepeceuenue chepsr u mrapa ¢
miockocThio. Kacanue mapa u chepsl
MJIOCKOCTHI0. B 1 n3o0pakenue
mapa

21 Hepena

https://m.edsoo.ru/7f41a4a6




62

VYpasuenue chepsl. [Lnomanp cheps
u e€ yacreu

https://m.edsoo.ru/7f41a4a6

63

Cummerpus chepsl u mapa

https://m.edsoo.ru/7f41a4a6

64

CrepeomeTpuueckue 3a1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoii U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

22 HepenAa

https://m.edsoo.ru/7f41a4a6

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/7f41a4a6

66

67

68

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE TOI00MS

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAHHUKOB

https://m.edsoo.ru/7f41a4a6

23Hepens

https://m.edsoo.ru/7f41a4a6

69

3agaun o reme "Tena u
MOBEPXHOCTHU BpareHus"

https://m.edsoo.ru/7f41a4a6

70

71

3agaun o reme "Tena u
MOBEPXHOCTHU BpareHus"

Konrtponbnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

24Hepens

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

72

06beém mumHapa. Teopema 00
00BEME MPSAMOTO MIIUHIPA

https://m.edsoo.ru/7f41a4a6




73

74

Brruncnenue o06EMOB Te ©
ITOMOIIIBIO OTIPEICAEHHOTO
uHaTerpasa. O6pEM KOHyCca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

25 Hepena

https://m.edsoo.ru/7f41a4a6

75

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB
LWINHIpA, KOHYyCa

https://m.edsoo.ru/7f41a4a6

76

77

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI U IIIOMIAIN TTOBEPXHOCTEH

Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomans
chepsl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00HEMOB
mapa, mapoBOTr0 CETMEHTa U
IIIAPOBOTO CEKTOPA

26 HegenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

78

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T11apa U TJIOMABI0 CPEPHI.
CoOTHOIICHUS MEXTY TUTOIIAISTMHI
MOBEPXHOCTEN U 00bEMaMU
MOTO0HBIX TEJ

https://m.edsoo.ru/7f41a4a6

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6béMa mipu mo100mm.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BEIYHCICHUEM 00HbEMOB
TeJI U IUIOAJEN TOBEPXHOCTEN

27 HepenAa

https://m.edsoo.ru/7f41a4a6




80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX

TCI

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (puryp. OOmIMe CBOMCTBA
IBWKCHUH

Bupl n1BukeHMI: napaiebHbII
MEePEHOC, LIEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT MPSIMOM

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

28 HepenAa

https://m.edsoo.ru/7f41a4a6

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

https://m.edsoo.ru/7f41a4a6

84

85

86

87

88

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

KontponbHas pabota "BekTops! B
nmpocTpaHcTae”

O6o0maromee mosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUU
10-11 knaccoB, cucTeMaTH3aIH
3HaHuil: "[lapannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MpocTpaHCTBE"

O6o06m1aromiee nosropenue 11
MOHATUM U METOJOB Kypca F€OMETPUU
10-11 knaccoB, cucTeMaTH3aIHs
3HaHUM: "BekTopsl B mpocTpaHcTBE"

O6o06maromee moBTopenwue 11
IIOHSATUN U METOJIOB Kypca T€OMETpuun

https://m.edsoo.ru/7f41a4a6

29 HepenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

30 HepenAa

https://m.edsoo.ru/7f41a4a6




10-11 kmaccoB, cucTeMaTH3aIHs
3HaHuii: "BekTopsl B npocTpaHcTse"

89

O6o6maromee nosropenue 11
MOHATHH U METOJIOB Kypca reOMETpUU
10-11 kmaccoB, cucTeMaTH3aIHs
3HaHuit: "O0beM MHOTOrpaHHUKA"

https://m.edsoo.ru/7f41a4a6

90

O6o6maromee nopropenue 11
MOHSATUN U METOJIOB Kypca T€OMETPUH
10-11 knaccoB, cucreMaTH3aINs
3HaHuii: "OObeM MHOTOrpaHHHUKA"

https://m.edsoo.ru/7f41a4a6

91

O6o06matomee mosropenue 11
MOHATUM U METOJIOB Kypca r€OMETpUU
10-11 knaccoB, cucTeMaTH3aIHs
3HaHui: "[lomany NoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

31 HepenAa

https://m.edsoo.ru/7f41a4a6

92

O6o061maromiee nosropenue 11
MOHATUM U METOJIOB Kypca Fr€OMETpUH
10-11 knaccoB, cucTeMaTH3aIHs
3HaHui: "[lomany NoBEpXHOCTH U
00BEMBI KPYTJIBIX TEm"

https://m.edsoo.ru/7f41a4a6

93

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/7f41a4a6

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HAHUI

32 HegenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

96

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edsoo.ru/7f41a4a6




HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX U

97

KOMITIBIOTCPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U

98

KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

33Hepensa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

34 HepenAa

https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAE

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

10 u 11 knacc
Y4eOHUK:

1. Anrebpa u Havaja MaTeMaTu4yeckoro ananusa. 10 kmacc. YrimyOneHHbI ypOBEHb.
Mepzmsk A.l'., Homuposckuii J[.A., [Tonsakos B.M. .-M.: IIpocsemienne, 2023r., 478c.

2. Aurebpa u Hayasia MaTemMaTrueckoro ananusa. 10-11 kmaccel. (0a30BbIif 1
yrayosennsiit ypoau) AnumoB AL, Komsirua FO.M. u np. .-M.: [IpocBenienue,
2016r, 464c.

3. T'eomerpus.10-11  :yueOHuk s obOmeoOpasoBar.  yupexaeHuit/JI.C.AtaHacsH,
B.®.byry3oB, C,b,Kanomies u np./-15-e uzna.,nomn.-M.: IIpocsemenue, 2015.-256 c..

4. BepostHocTh U cTatuctuka. 10-11 kmaccel. [InanupoBanue u npaktukym. bpoockuii

HJI, Mewasxuna O.C. 2009r., 104c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

JlononHUTENbHAS Y41€OHO-METOINYECKAs JINTeparypa:

1. Anrebpa v Hayana aHanmsa. 10 Knacc. [MoypoyHble naaHbl o y4ebHmKy Annmosna LLLA.
n ap. Cocrt. lpuropbesa .. (2008, 355c.)

2. Anrebpa v Ha4yasa maTemMaTMYeCKOro aHaausa. [inaakrnyeckne matepuanst. 10 knacc.
(basosblivt yposeHb) LWabyHnd M.U. u ap. (2010, 207c.)

3. Anrebpa 1 Hayasla MaTeEMaTUYECKOro aHaamsa. [ingaktmyeckme marepmasnbl. 10 knacc.
(npodunbHbIN. ypoBHb) LLabyHnd M.U. u ap. (2017, 208c.)

4. Anrebpa v Hayana MaTemaTM4YecKoro aHaausa. JAuaaktuyeckmue matepumansl. 11 Knacc.
(basosblivt yposeHb) LabyHnd M.U. u ap. (2013, 191c.)

5. Anrebpa v Ha4yasa maTemaTUYecKoro aHaaunsa. Tematmyeckume Tectbl. 11 Kaacc.
(npodunbHbIN. ypoBHb) TKayésa M.B. (2010, 64c.)

6. [dupaKTuyeckue maTtepuasbl No aarebpe u Havyasam aHanmsa ansa 10-11 knaccos. 3mB
b.l, Tonbany B.A. (2013, 216c¢.)

7. CamocTosiTe/ibHble U KOHTPOJIbHbIE PaboTbl Mo anrebpe 1 Havyasam aHanmsa ans 10-11
Knaccos. Epwosa A.M., lonobopoabko B.B. (2013, 224c.)

8. Anrebpa n Hayasa MaTeMaTUYECKOro aHaamsa. Angakrmyeckme marepmasnbl. 10 knacc.
(Ba3oBblii M NpoduabHbIN yposHK) MoTtanos M.K. n ap. (2011, 163c.)

9. Asnrebpa 1 Haya/la MaTemaTM4yecKoro aHaamsa. [inaaktmyeckue matepuansbl. 11 Knacc.
(Ba3oBblii M NpoduabHbIN yposHK) Motanos M.K. n ap. (2011, 163c.)

10. FeomeTpua. 10 knacc. Paboyas Tetpaab. nhaskos HO.A., OanHa U.U., Byty3os
B.®. (2010, 100c.)

11. TeomeTpums. 10 knacc. MoypoyHble NaaHbl No y4ebHuKy AtaHacsana J1.C. (2010, 302c.)

12. TeomeTtpumsa. 10 knacc. inaakTnyeckne matepuannl. 3us B.I. (2009, 159c¢.)




13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

KoHTpoabHble paboTtbl no reomeTpun. 10 knacc. AyaHuubid FO.M., KpoHrays B.J1. (2009,

64c.)

TecTbl no reomeTpun. 10 Knacc. K y4ebHmnky AtaHacada J1.C. n ap. [naskos H0.A,,
BoxeHkosa J1.1. (2012, 80c.)

MN3yyeHne reometpum B 10-11knaccax. KHura ana yuntena. Caakad C.M., byty3os

B.®$. (2010, 248c.)

feomeTtpmsa. 10-11 knacchl. 334344 Ha TOTOBbIX YepTeXKaxX AnA NoarotoBku K ElN3. banaaH
3.H. (2013, 217c.)

I'eomerpus B Tabnumax. 7 — 11 ki.: cipaBouHoe mocodue / ABT.-cocT. — M.: [poda,
2005. - 124 c.

A.Il.LEpmioBa YctHasa reomerpus. 10 kiacc. - M.: Unekca, 2003 — 160 c.

ElD 2022. Matematnka. 30 BapuaHTOB TUNOBbLIX TECTOBbIX 3adaHnii 1 800 3agaHui

yactn 2(C). [Mod ped. CemeHosa A./1., AuweHKko U.B. (20, 216c.)

Er2 2023. Matematmka. 30 BapMaHTOB TMNOBbLIX TECTOBbIX 3adaHunii 1 800 3agaHui
yactm 2(C). [1od ped. CemeHosa A./1., AuweHKko U.B. (20, 216c.)

Er3 2013. MaTtematuka. 3agaya Cl. Llecmakos C.A., 3axapos [1.U. [100 ped. CemeHo8a
A.J1., AweHko U.B. (2013, 176c¢.)

El2 2013. Martematumka. 3agada C2. CmupHog B.A. 109 ped. CemeHosa A./l., AujeHKO
M.B. (2013, 128c.)

Elr3 2013. MaTtematuka. 3agaya C3. Cepeees U.H., MNaHgepos B.C. 100 ped. CemeHosa
A./Jl., AweHko U.B. (2013, 80c.)

Elr3 2013. MaTtemaTtuka. 3agaya C4. [opduH P.K. 100 ped. CemeHosa A./l., AueHKo
M.B. (2013, 176c¢.)
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