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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (QOpMUpYEMOE€  IpU  U3YYEHHUH
00y4arolMMHUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
VCIIOJIB3YIOTCSL IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
duznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHWMM U JIeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMU 3aJlayaMu Kypca Te€OMETpUM Ha YriayOJI€HHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUSI O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEIACTABICHUS O TMPOCTPAHCTBEHHbIX (UIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHHEe  yYMEHHMS ~ BJAJE€Th  OCHOBHBIMH  MOHSTHSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pElIeHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M TejJa BpalleHUs, KOHCTPYMPOBAaThH T€OMETPUYECKHUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

(opMUpOBaHNE YMEHHs BIAJE€Th METOJAMH J10KA3aTEIbCTB U AJITOPUTMOB
peleHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,



dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB  MpHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUH, KpUTUYHOCTH MBIIUICHHS, UHTEPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX U3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JPYTHUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEW,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 knmaccax sBmstores: «lIpsAmbple ¥ TUIOCKOCTM B NPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTHUSMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOyuyeHUs B
1011 xnaccax, OTHOCUTCS KO BCEM COJAEpKaTeIbHbIM JUHUAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHoil paboueit
OpOrpaMMbl, paclpeAeNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MMOHATHSMHA U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, C
cOOJI0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, pACIIUPS U YIIIyOJIss
e€, o0pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMM, OOeCleyuTh yriayOn€HHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKU C
yaéToM BbIOOpa Oymymiedt mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 poecCuoHaTBLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpus» Ha YriIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
[apajulesIbHble W CKpeluBarolmuecss npsmele. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICJIbHOTO MNpOoeKTHpoBaHUs. W300paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl ¢ COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayeapHOCTh IIJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAIIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoE IIPOEKTUPOBAHMUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHNEHAUMKYJSPHOCTH  JIBYX
TIOCKOCcTeN. TeopeMa 0 TpEX MEPIEHIUKYIAPaX.

VYriael B NPOCTPAHCTBE: YroJl MEXAY MPAMOM M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBA IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUJIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, psiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NpPSAMOYTOJIbHBIA — MApAJJIEIENUIIE] U  €r0  CBOWCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOTorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamuga: n-yrombpHas mnHupamuja,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IPaBUJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMIIaHApHBIE BEKTOpHI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpAas3loOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalmenus

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
MUWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzanmmuoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpaIcHUs Ha TUIOCKOCTH. Pa3BépTka mumuHApa U kKoHyca. CuMMerpus chepsl U
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIpA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOTro
CerMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
MWINHADP, ONHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢



wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTH LWIMHJpA, KOHycCa, MJIOMEAAb cPepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEYEHUs LIWJINHIpA
(mapannenbHO W MEPHEHAMKYJSIPHO OCH), CEUEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIUHY), CEUEHUS 1Iapa, METOAbl IOCTPOCHHUS
CEYEHUN: METOJ| CIIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cucTeMa KoopauHaT B mpocTpancTBe. Koopanuatel Bektopa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[BrkeHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. BuIbl JBWKCHUMN: TapauICbHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakIaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia 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;

S) puzuveckoe BocIUTAHME:

chOPMHPOBAHHOCTh YMEHHUS TPHUMEHSITh MAaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THTAHHME, COAJAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) Tpy1oBOE BocnUTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4yecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHUE BJIUSHUS
COI[MATIbHO-Y)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOM  MPAaKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh Crmoco0 penieHus YydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aApPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanueii:

BBISIBJISITH JeOUIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATH HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 33/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4yve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

NIPEACTABIATh PE3YJbTAThl PELICHUS 33aa4u, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:



COCTaBJISATH ILJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTaTra pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH TPUUHUHBI
JIOCTHKEHUS WJIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTcs:

e CBOOOIHO OINEPUPOBATH OCHOBHBIMU TMOHSTUSAMH CTEPEOMETPUU TIpU
pelIeHn! 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX NPHU PELICHUU
F€OMETPUYECKHX 33]1a4;

e KJAacCU(UIMPOBATh B3aUMHOE PACIIOJIIOKEHHE MPSMBIX B NPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accuukanuu;

e CBOOOJIHO ONEPUPOBATH MOHSITHUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJHATH napajiesibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMJIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
MMpaMU/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh U IUIOCKOCTh CHUMMETPUU
uryper;

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUH H
HaxXO0XJI€HUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIpU PELICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, MPEJACTAaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAIM3UPOBATh PEATLHBIC CUTYAIlMH, MPUMEHATh HU3yUYCHHBIC TOHSATHUS B
mpoliecce TMOMCKAa  perieHusT MaTeMaTU4decku  CchopMyIMpoBaHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHU,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH W TEOpeM, ammapara ajareOpbl, peliarh MPaKTUYECKUE 3aadd,
CBSI3aHHBIC C HAX0K/ICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LHJIMHIPHYECKOM,
KOHHUYECKOW U CEepUYecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BPAIlICHUS;

KJIacCU(UIIMPOBATH B3AaUMHOE PACIIOIOKEHUE C(HEephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHUKOB W TENl BpAalllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU TeEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHMS TeJl BpaIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TeOMETPUUECKUE 3a/1a4l HAa BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
napajjieIbHOM  [EpPEHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKATbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYEHUS LHUIUHAPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYCa (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJl CJIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMETpUUecKre (aKThl JJI PEIICHHS CTEPEOMETPUUICCKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJBKO IIAaroB PEUIEHUs, €CIU YCJIOBUA
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALMU, IPUMEHSITh N3YUEHHbBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
peaIbHBIE CUTYyallUH HA S3bIKE I'€OMETPUM, HCCIIENOBATH IIOCTPOCHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Bsenenue B ctepeoMeTputo 23 1 1 https://m.edsoo.ru/7f41a4a6
B3aumHoe pacrosnoxeHue npsiMbix B
2 p p 6 1 1 https://m.edsoo.ru/7f41a4a6
IIPOCTPAHCTBE
[TapannenbHOCTb NPSAMBIX U 11 i
3 b P HocKoTTErn B 8 1 https://m.edsoo.ru/7f41a4a6
IIPOCTPAHCTBE
[lepnieHIUKYISPHOCTD MPSMBIX U
4 PHICHANKYILP p 25 1 https://m.edsoo.ru/7f41a4a6
IJIOCKOCTEN B MPOCTPAHCTBE
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
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 7




11 KJIACC

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

1 AHanuTH4eckasi reOMeTpHs 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 tmad P 9 1 1 https://m.edsoo.ru/7f41a4a6
KPYTJIbIX 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 u@poBbIe
n/n Tewa ypoxa Bcero Konrpobiie  Ipakririeckie fll3y‘lel-ll/lﬁ sﬁiiOBaTeﬂbele
padoThI 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 IPABILIA H30OPAKEHILA Ha 1 https://m.edsoo.ru/7f41a4ab
PHUCYHKE IJIOCKOCTH, NapaJljIeJIbHbBIX
OPSMBIX (OTPE3KOB), CePEIHbI
OTpe3Ka
[TonaTus: nepecekaromuecs
[UIOCKOCTH, TIEpeCEKaromecs npsamas 1 https://m.edsoo.ru/7f41a4a6
U IJIOCKOCTB; TMOJIYIIPOCTPAHCTBO
[TonaTHs: nepecekaromuecs
[UIOCKOCTH, TIEpECEKaroImecs npsamas 1 2 Hepens https://m.edsoo.ru/7f41a4a6
1 IJIOCKOCTb; MOJIYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
IIPOCTEUIINX TIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f41a4a6
buryp, HeCyIECTBYIOIUX 00BEKTOB
Muororpasmui, H306pa)KeHHe 1 https://m.edsoo.ru/7f41a4a6

HpOCTCﬁIHHX MMPOCTPAHCTBCHHBIX




buryp, HECYIECTBYIOMUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

3 HegenA

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

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoObl 3a1aHus
MPSIMBIX | IIJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TPSIMBIX
Y TIOCKOCTEMN

N300pakeHre ceueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceueHusl MOJTy4YeHHBIX
mockocrei. PackpammBanue
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
nepeceyeHus! MoIyYeHHbIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

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

12

N3o06paxeHne cedeHni mupamuibl,
Ky0a 1 mpHU3MBbl, KOTOpPBIE TPOXOJAT
yepes ux péopa. M3obpaxenue
nepecevyeHus MOTyYeHHBIX

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
nepeceyeHusl MOIyYeHHbIX
mockocrel. PackpammuBanue
MIOCTPOEHHBIX CEUEHU Pa3HBIMU
[IBETaMHU

Merton cieoB ISl TOCTPOSHUS

CEeUEeHNN

Merton ciieoB ISl MOCTPOSHUS
ceyeHuil. CBolCTBa nepeceyeHui
MPSIMBIX | IIJIOCKOCTEH

5 Hepena

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

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

16

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

6 HegenA

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

17

[TocTpoeHue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Coznianue BBIHOCHBIX UepTexeil U
3aIUCh IIAr0B MOCTPOEHUS

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

ITocTpoeHune ceueHnii B mUpamMue,
KyOe 1o TpéM ToukaMm Ha pedpax.

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 4yepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH H
CTEpPEOMETPUH

8 HepenA

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

23

24

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnionoxenue npsiMbIx B
npoctpadcTBe. CKpelBaroIuecs
npsmele. [Ipu3Hakn
CKPEIINBAIOIINXCS TPSIMBbIX.
[TapamiensHble IpsSIMBIE 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
IIPOCTPAHCTBA U HE JIEKAIlEH Ha
JlaHHOM npsiMoit. JlemMma 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

[TapayensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NApALIICIILHOTO
npoektupoBanus. 3o0paxenue
pa3HbIX GUTYp B MapaiebHON
MPOEKIIUU

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

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXy IPSIMBIMHU

10 Hepens

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

29

3amayu Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpSIMI)IX B
MPOCTPAHCTBE

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

30

[TonATHS: mapamIeTbHOCTh NPSAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U
iockocTH. CBolicTBa
NapauIeIbHOCTH IPSIMOM U INIOCKOCTH

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

31

I'eomeTpuyeckue 3a1aun Ha
BBIYHMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

11 Hepensa

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 rmapajuiesIeuIea.
CaoiicTBa napayiesienuneaa u
[IPU3MBI

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,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHA]JISKAITYIO JaHHOU MII0CKOCTH
U CIIEACTBUS U3 HEE

CaolicTBa napasuieabHbIX TIOCKOCTEMN:

O MMapaJuUICIIbHOCTHU MPAMBIX
NnepeceUCHus IpU NMEPCeCCUCHUN ABYX
napajiCJIbHBIX IIOCKOCTEM TpeTBeI;’I

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

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

37

38

CaolicTBa napasuieabHbIX TIOCKOCTEMN:

00 oTpe3Kax napaujelbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXKITY
napaieNbHbIMU TIOCKOCTSIMU; O
NIEPECEUEHHUH NTPSMOU € ABYMS
napasieIbHbIMU TUIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

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

[leprieHAMKYIASIPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

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

TeopeMa 0 CylIeCTBOBAHUU U
€UHCTBEHHOCTH IIPSIMOiA,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U NMEPIEHAUKYIISIPHON K
IUIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC 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

[I;mockocTH U NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

16 Hepens

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

47

48

[lepneHauKyIsip ¥ HaKJIOHHAsA.
ITocTpoenune nepneHANKyIspa U3
TOYKHU Ha IPAMYIO

[lepnienauKymsip U HAKIOHHASL.
[TocTpoenue neprneHANKyIspa U3

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

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
[Touck neprneHIuKyasIpHBIX MPSMBIX C

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

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

54 MPaBWJILHON MUPaMUJIbI C TTOMOIIBIO https://m.edsoo.ru/7f41a4a6
OPTOTOHAJILHON IIPOEKIIUU
[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,

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

56 OTHOCHUTEJIbHO TUI0CKOCTHU. [1mockocT https://m.edsoo.ru/7f41a4a6
CUMMETPUI B MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKYISIPHOCTH

57 MPSAMOM U TUIOCKOCTH KaK CIJIEJICTBUE https://m.edsoo.ru/7f41a4a6
CUMMETPUU
IIpaBunbpHBIE MHOTOTPaHHUKU. Pacuér

58 . 20 Hepens https://m.edsoo.ru/7f41a4a6
paccTOSTHUM OT TOYKHU JI0 TNTIOCKOCTH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

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

paCCTOHHI/Iﬁ 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 IIPSIMBIX U IIIIOCKOCTEN
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
IIPOCTPAHCTBE

I'eomeTpuyeckue METOABI
BBIUNCJICHMS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKaX

JIByrpansslii yroa. CBoiCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO yria

22 HepenA

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

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

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

67

[TepnieHIUKYISIPHBIC TTTIOCKOCTH.
CaoiicTBa B3aMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEN

23Hepens

68

[Ipu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeEMa O MPSMOMN
MepEeCEeUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEeU
INIOCKOCTH

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 U MpUKIaJIHbIC
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 napasnenbHBIX MIIOCKOCTEH HA
CKPEIIUBAIOIINXCS MPAMBIX,
paccTosiHue MeXIy
CKPEIIUBAIOIINMUCS TIPIMBIMH B
MPOCTHIX CUTYaLUAX

25 Hepensa

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

74

75

76

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

Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpeXTrpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUIS TPEXTPAHHOTO yIJIa

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

26 HegenA

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
[Mupamuna. Buael nupamu.
80 pamu 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 . YT 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
[TonsiTHE BEeKTOpA HA IJIOCKOCTH U B
86 1 https://m.edsoo.ru/7f41a4a6
IPOCTPAHCTBE
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 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/7f41a4a6
91 Paznoxxenne Bektopa o 0azucy Tpéx 1 31 Hepena | https://m.edsoo.ru/7f41a4a6




BEKTOPOB, HE JISIKAITUX B OJTHOMN
ILIOCKOCTH

92 CkansipHo€ NMpOU3BEICHHE 1 https://m.edsoo.ru/7f41a4a6
93 BErHCIICHIHE VT2 MEALY BEKTOpaMH 1 https://m.edsoo.ru/7f41a4a6
B [IPOCTPAHCTBE
94 [Ipocreiiine 3a1auu ¢ BEKTOpaMu 1 32 Hepena | https://m.edsoo.ru/7f41a4a6
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 https://m.edsoo.ru/7f41a4a6
96 [Ipocreiimue 3aga4u ¢ BEKTOpAMHU 1 https://m.edsoo.ru/7f41a4a6
97 [Ipocreitmue 3aga4n ¢ BEKTOPAMHU 1 33Hepens https://m.edsoo.ru/7f41a4a6
98 06061?6HH6 1 cucTeMatisatit 1 https://m.edsoo.ru/7f41a4a6
3HAHHH
99 06061H6HH6 1 cucTeMatisatit 1 https://m.edsoo.ru/7f41a4a6
3HAHUH
100 Hroroas xonTpoasHas pabora 1 34 Hepena | https://m.edsoo.ru/7f41a4a6
101 Wrorosas koHTpoJbHASA paboTa 1
102 0606IEI6HI/IC M CUCTEMATHU3AIHS !
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

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

IToBTOpenue Temsl "KoopauHarbl

1 BEKTOpA Ha IUIOCKOCTH 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
npocTtpaHctae"
[ToBTOpeHue TeMbl "YpaBHeHME

4 IPAMOU, 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 IIIOCKOCTH, HOPMAJIb,

6 1 https://m.edsoo.ru/7{41a4a6
ypaBHEHHE IIIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 3 Hegens 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
[IPOrpaMMUpPOBaHHE
AHanuTHUYECKHE METO/Ibl pacuéra

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

yTJia MeXy IpSIMbIMU B




MHOI'OI'paHHHUKax

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yIila MeXIy INIOCKOCTSIMU B https://m.edsoo.ru/7f41a4a6
MHOTOTpaHHUKaX
dopmyna pacCTOSHHS OT TOYKH 110 )

12 PMYyJ1a p A https://m.edsoo.ru/7f41a4a6
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxxnenue pacCTOSHHHA OT TOYKHU

13 A p 5 Hepgens https://m.edsoo.ru/7f41a4a6
710 TJIOCKOCTH B KyOe
Haxoxnenue paccTossHui OT TOUKH

14 JI0 TUIOCKOCTH B MPABUIILHON
nupamMuae
KonTponsHas paborta

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

AHaTHYECKas TEOMETPUS

CeuyeHust MHOTOT'PAaHHUKOB:

16 P 6 Hegens https://m.edsoo.ru/7f41a4a6
CTaHJapTHHIE 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 MIIOCKOCTEN
ITapannensHbIe IPSIMBIE U INIOCKOCTH:

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

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

21 YIJIBI MEXKY CKPEILIUBAOIIUMUCS https://m.edsoo.ru/7f41a4a6

MpsAMBbIMHA




22

23

24

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

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

8 HepenA

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

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

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

25

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JUIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

9 HepenA

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

26

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI0IA 1N, COOOpaKEeHUsI TTOT00MS

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

27

28

29

30

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI0MA 1N, COOOpaKEeHUSI TTOT00MS

IInomanu cedenuit MHOT'OI'PaHHUKOB:

TJIOIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00us

IInomanu cedenuit MHOT'OI'PaHHUKOB:

TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms
KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS

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

10 Hepena

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

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
IIPSIMOM IIPU3MBI

[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
uHTerpaia. O6bEM HaKIIOHHOM
IIPU3MBI

39

Brraucienne 006EMOB TeII C
TIOMOIMIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM MUPaMHU/IbI

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

40

dopmyrna 00bEMa MUPaMHIbL.
OTtHomIeHNEe 00BEMOB TUPAMHUT 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

CrepeomeTpuueckue 3a1auu,
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 TTUPAMH/TBI

[Ipumenenune 00bEMOB. BeruncieHue

pacCTodAHUA 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

51

[unmmaapudeckast TOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
MTOBEPXHOCTH

Hunusap. Ipamoi kpyrosou
mHAp. [1nomaas moBepXHOCTH
WIAHAPA

Konnueckasi moBepxXHOCTb,
o0pa3yroIire KOHUIeCKOn
nosepxHocTu. Konyc

Ceuenune KoHycCa MJIOCKOCTHIO,

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

17 Hepena

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

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

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
MTOJTHOW MTOBEPXHOCTU KOHYyCa

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

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

55

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

19 Hepens

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

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MOCTPOCHUEM CCUCHHI IIMIINH/IPA,
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

Codepa u map

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

20 HepenA

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

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

60

Ilepeceuenue ceps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. Bua u n3obpaxenue
mapa

61

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

21 HepenAa

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 HepgenA

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

[IpukitagHble 3a1a4m, CBsI3aHHBIE CO
cdepoit 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

3anaun no teme "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

O6vem mumHapa. Teopema 00
00BEME MPSAMOTO MIIUHAPA

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




73

74

Brruncnenue o06EMOB Te ©
ITOMOIIIBIO OTIPEICAEHHOTO
uHaTerpasa. O6pEM KOHyCca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

25 Hegens

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

75

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
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
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
mapa, mapoBOTro CETMEHTa U
IIIAPOBOTO CEKTOPA

26 HepgenAa

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

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

78

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T11apa U TJIOMIAIBI0 CPEPHI.
CoOOTHOIIEHUS MEXKTY TUTOIIAISTMHU
MOBEPXHOCTEN U 00bEMaMU
MOOOHBIX TEJ

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

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6béMa mipu mo100mm.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
TeJ U IJIOIAa/Iel TOBEPXHOCTEN

27 HepenA

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
IBUKCHUHU

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

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

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

28 HepenA

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
MPUMCHCHUC IBVIKCHUS

KontponbHas pabota "BekTops! B
nmpocTpaHcTae”

O6o0maromee mosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUU
10-11 knaccoB, cucTeMaTH3aIH
3HaHui: "[lapanienbHOCTh NPSMBIX U
IJIOCKOCTEHN B MpOCTpaHCTBE"

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

O6o061matomee nopropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu

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

29 HepenA

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

O6o6matomee nopropenue 11
MOHSATUN U METOJIOB Kypca T€OMETPUH
10-11 knaccoB, cucteMaTH3aIHs
3HaHuii: "OObeM MHOrOrpaHHHUKA"

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

91

Oo6o6maromee nmosTopenue 11
MOHSATUN U METOJIOB Kypca T€OMETPUH
10-11 knaccoB, cucTeMaTH3aIHs
3HaHuii: "Ilnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

31 HepenAa

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

92

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

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 HepenA

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

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

96

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX 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 MH)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
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

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

101

33Hepnens

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

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

102

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAE

102




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

10 u 11 knacc
Y4eOHUK:

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

2. Aurebpa u Hayana MmaTemMaTrueckoro ananusa. 10-11 kmaccel. (6a30BbIif 1
yrayosennbiii ypoau) AnumoB AL, Komsiruna FO.M. u np. .-M.: [IpocBenienue,
2016r, 464c.

3. Teomerpusa.10-11 :yueOuuk s obOmeobpazoBat.  yupexaenuii/JI.C.AtanacsH,
B.®.Byry3os, C,b,Kanomies u np./-15-e uzna.,nomn.-M.: [Ipocsemenue, 2015.-256 c..

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

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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

JlomonHUTENbHAS Y4€OHO-METOINYECKas JIUTepaTypa:

1. Anrebpa 1 Hayana aHanmsa. 10 Knacc. [MoypoyHble naaHbl No y4ebHmKy Annmosa LLLA.
n ap. Cocrt. lpuropbesa I.W. (2008, 355c.)

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

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

4. Anrebpa v Hayana MmaTemaTM4YecKoro aHaaumsa. Jluaaktuyeckme matepumansl. 11 Knacc.
(ba3oBblili yposeHsb) LLlabyHnH M.U. n ap. (2013, 191c.)

5. Anrebpa v Ha4yasla MmaTemMaTUYecKoro aHaaunsa. Tematmyeckue Tectbl. 11 Kaacc.
(npodunabHbIN. ypoBHb) Tkayésa M.B. (2010, 64c.)

6. [OunpaKTMyeckmMe matepuasbl No aarebpe 1 Hayasnam aHanamsa ana 10-11 knaccos. 3uB
b.l., Tonbauny B.A. (2013, 216c¢.)

7. CamocTosiTe/IbHbIE M KOHTPO/IbHbIE PaboTbl N0 anrebpe 1 Ha4yanam aHanusa ansa 10-11
Knaccos. Epwosa A.MN., lonobopoabko B.B. (2013, 224c.)

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

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

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

11. TeomeTpumsa. 10 Knacc. MoypoyHble NaaHbl o y4ebHMKy AtaHacsaHa 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 KO.M., KpoHrays B.J1. (2009,

64c.)

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

MN3yyeHne reometpum B 10-11knaccax. KHura ana yuntena. CaakaH C.M., byty3sos

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.: [Ipoda,
2005. - 124 c.

A.Il.LEpmioBa YctHas reometpus. 10 kiacc. - M.: Mnekca, 2003 — 160 c.

El2 2022. Matematnka. 30 BapuaHTOB TUNOBbLIX TECTOBbIX 3adaHunit u 800 3agaHui

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

ErD 2023. Matematmka. 30 BapMaHTOB TMNOBbLIX TECTOBbIX 33adaHunii 1 800 3agaHui
yactm 2(C). [1od ped. CemeHosa A./1., AweHKo N.B. (20, 216c.)

Elr3 2013. MaTtematuka. 3agaya Cl. LUlecmakos C.A., 3axapos [1.U. [100 ped. CemeHo8a
A.J1., AweHko U.B. (2013, 176c¢.)

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

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

Elr3 2013. MaTtemaTtuka. 3agaya C4. [opduH P.K. 100 ped. CemeHosa A./1., AueHKo
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