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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TAK KaK 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
0Oy4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIBHBIX CIIOCOOHOCTEH OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAaK 4aCTH MUPOBOM KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH UM U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJCThb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHMKHM M Tejla BpallCHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (GOpMHUpPOBAHHUE MOHMMAHHUSA POJU AKCUOMATHKH TpU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUS HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM,
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dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHMY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, HHTEpPECca K U3YICHUIO TEOMETPHUH;

¢dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'C€OMETPUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTE B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IMOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUU MOJYYCHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIUHUSMU yueOHOTO Kypca «['eoMeTpusi» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHL B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUHM Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue o0pa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padodyeit
MPOrpaMMBbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiajiucb ~ HEOJHOKpPATHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIICIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIITyOJIsst
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu 00OydeHHSs,  MOCTPOCHUS
WHIUBUYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, OOeCreyuTh yriayOn€HHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOMMUXCS K MPOAOJDKEHUIO H3YyUYCHHS MaTeMaTHUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 podeccuoHaTBLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, IIOCKOCT,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IIOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaromuecss npsmele. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajUIENbHOrO MpoeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJSAPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IIpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW:  MPU3HAK  IEPIEHIMKYJIAPHOCTH  ABYX
TIocKocTer. TeopeMa o TpEX NMEPIEHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXIpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJBHBIA — MAapAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Ilugaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM mupaMubl. IIpaBuibHBIE MHOIOTpaHHUKHW: MpPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUPaMHUAa W TPABHIbHBIN
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbrunucnenne 351€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBoMCTBa CII0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Pa3jIOKEHHHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMHM BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyrmue MoBepxHocTed. Tema BpaieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOicTBa 00bEMOB Ten. Teopema 00 o00béme
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, WIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM mIapa U 1MapoBOTO
CeTMEHTA.



KoMmOunanuu Ten BpalieHuUs U MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
WIMHIpP, ONHCaHHAas oOKojo IwimuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,
ONMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTew.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUS: CEYEHUS LUIMH]Ipa
(mapayuienbHO M MEPNEHAUKYISIPHO OCH), CEUYEeHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IepeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxxeHne BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIJTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHMs YYEBHOI'O
KYPCA «'EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00yYaIOEerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOpPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JAYXOBHBIX IIEHHOCTEHW POCCHUICKOTro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO TMOBEICHUS, CBSI3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKU U JEATEbHOCThIO YUYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEeUICHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpMUPOBAHHOCTh yMEHHUS TPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
WHTEpecax 310pOBOro B 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryispHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYyAYy, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTMuecKoMy  OoOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3aJ1a4 MaTEeMaTUYECKON HAIPABJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAaHHWE BIIASHUS
COITMATIbHO-IKOHOMUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATIBLHOMN
CpeIbl, 0CO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POo0JeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PECHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUC
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHSL LMBUJIM3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BAaTh CYIIECTBEHHbIE MPHU3HAKM MATEMATHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMynIHpoBaTh W MPEOoOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEYUS
B (hakTax, JAHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JeJaTh BBIBOJLI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBHO J10KA3aTEeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HaubOoyiee MOAXOASAIHK ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaeaoBareabCKHe AeiicTBUA:

MCIIOJIb30BaTh BONPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUME  MPOTUBOpEUUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APrYMEHTHPOBATH
CBOIO MO3ULINAI0, MHEHHUE;



IIPOBOJAUTH CAMOCTOSITENBHO CIUIAHWUPOBAHHBIA JKCIIEPUMEHT, UCCIIETOBAHUE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIpoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTAMH, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIUpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOEHUS, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIPOLECCa, a TaKKe BBIJBUTaTh
IIPEATIOJIOAKEHHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH Je(UIUTH WH(GOPMALIMU, NaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U IS PEILICHUS 3a/1a4U;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHHKOB PA3JIMYHBIX THIOB, AaHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALMIO Ppa3IUYHBIX BHUAOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IUYHbIX (Qopmax,
WLTIOCTPUPOBATH TpapuuecKi;

OLICHUBATH HaJIEKHOCTh uHpOpMauu 10 CaMOCTOSITEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCaJIbHbIE Y4eOHbIe JeHCTBUS

OO0menue:

BOCHpI/IHI/IMaTB n (1)0pMyJ'H/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBHUH C YCJ'IOBI/ISIMI/I u
oeJIsIMHu O6H_[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B XozIe 0OCYXICHHS 3aaBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMON TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOU Cy)K,Z[eHI/IH C CY)K)Z[CHI/ISIMI/I IIpyTI/IX yqaCTHI/IKOB
nuasnora, oOHapy>KUBaTh Pa3jIMYMe€ W CXOJICTBO TO3UIMNA, B KOPPEKTHOU ¢opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJ'IBTaTI)I peUICHUA 3aaa4M, SKCIICPUMCHTA, UCCICIOBAHMA,
MPOEKTa, CaMOCTOSITEIbHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MIPE3EHTAIlUU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3aJlau, BEIOUPATh CIIOCOO pelIeHusl C
Y4ETOM UMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIN HHTEJIEKT:

BJIaJICTh ~ HaBbIKAMM  [IO3HABATEJILHOM  pediiekcuu  Kak  OCO3HaHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh



croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS TMpOIecca M Pe3ysbTara PEIICHUS
MaTeMaTHYECKOH 3aJ1auH;

NpEeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3aJ1auyH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, TaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa LU U YCIOBHUAM, OOBSICHATh TPUIMHBI
JIOCTHKEHUS WM HEJOCTHKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEIbHOCTD:

MOHMUMATh ¥ WCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWUBUIYAJTbHON
paboOThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHOW PabOTHI, pacrpeaeisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B I'PYNMOBBIX (GopMax paboThl (0OCYXIAeHHUS, OOMEH MHCHUH,
«MO3TOBBIC IITYPMBD» H HHBIC), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMH 4YJ€HaMH KOMAaH[bI, OIICHHBATh
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPUTEPHUSIM, CHOpMyITUPOBAHHBIM
y49aCTHUKaMHU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCs:

¢ CBOOOHO OTEpUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPHH TIPHU
pEIICHNH 331249 U TPOBEACHUHM MaTEMAaTHYCCKUX PACCyKICHUN;

o IPUMEHSTh AKCHOMBI CTEPEOMETPUM W CJICACTBUS W3 HUX TIPH PEHICHUU
TCOMETPUYCCKUX 33714,

e KJTACCU(UIIUPOBATh B3aUMHOE PACIOJIOKCHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U ITIOCKOCTEH B TIPOCTPAHCTRE;

¢ CBOOOHO  OINEpUPOBATh IMOHATHUSAMH, CBSA3aHHBIMH C  yIJaMd B
MIPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSMOU U TUIOCKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOZHO pacro3HaBaTh OCHOBHBIC BHUABl MHOTOTPAHHHKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Ky0);

e KTAaCCU(PUIIUPOBATh ~ MHOTOTPAHHWUKH,  BBIOMpass ~ OCHOBaHUA  JJIs
KJIacCU(UKAIINH,

¢ CBOOOHO  ONEPUPOBATH  TOHATHSIMH, CBS3aHHBIMH C  CCYCHHEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBIMOJIHSATH NapaJlieIbHOE, IEHTPAIBHOE U OPTOrOHAJILHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBITIOJHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHS]I MHOTOTPAaHHUKOB pPa3IMYHBIMA METOAAMH, BBINOIHIThH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y;
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e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIPU3Ma, MUPaMHJIa),
Tr€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

e CBOOOZIHO OIEpUPOBATh MOHATUAMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOZHO ONEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM HA JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE TIEOMETPUYECKHX BEJIHMYMH, IMPUMEHSAS H3BECTHBIE METOIBI IPHU
PEIICHUH MaTEMaTUYECKUX 3a/a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

e IPUMEHSATh MPOCTEUINE MPOrpPaMMHBIE CpPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YEpTEXKaxX U
PUCYHKaX;

e IPUMEHSTH  TOJY4YEHHbIC 3HAHWA Ha TMpaKTUKEe: CpaBHUBATh U
aHAIM3UPOBATh PEAIIbHBIC CUTYAllUH, IPUMEHSTh U3YyYEHHBIE MTOHATHUS B IIPOLIECCE
IOMCKA PEIICHUsI MaTEMAaTUYECKU CPOPMYIUPOBAHHOMN MPOOIEMbI, MOIETUPOBAThH
peanbHble CUTYallMM Ha SI3BIKE N€OMETPUH, UCCIEA0BAaTh ITOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopsl, pelaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh IMpPEACTABICHHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

¢ CBOOOZHO OMNEpUPOBaTh MOHATHUSIMH, CBSI3aHHBIMU C UWIMHAPUYECKOH,
KOHUYECKON U CheprUUeCKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;

e OTIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C TEJAaMU BpAIICHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacro3HaBaTh Tejia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYESHHsI TEJ BpalLCHMUS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(Hephl U TIOCKOCTH;

 BBIYMCJISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpaIlEHUS,
O0BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJN BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM HOpMYIT;

¢ CBOOOZHO OINEpPUPOBATh MOHSATUSMH, CBA3AHHBIMM C KOMOWHALMSIMHU T
BpalIeHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B CPepy U ONMHUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS;

e BBIYMCIISITh COOTHOIICHUSI MEXY IJIOIMIAIMU MOBEPXHOCTENH U 00BbEMaMu
IMOJJOOHBIX TENT;

e M300paxkaTh W3y4aeMble (UTYPHI, BBIMOTHATH (BBIHOCHBIC) TIJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHH3Y,
CTPOUTb CEUEHHUS TEJI BPALLICHUS;
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e U3BJICKaTh, HWHTEPIPETUPOBATL M MPeoOpa3oBBIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
pUCYHKaX;

 CBOOOJTHO ONIEPUPOBATH TOHIATHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHATH OIEPALUU HaJl BEKTOPAMU;

*33J1aBaTh IIJIOCKOCTb YPABHEHUEM B JEKAPTOBOU CUCTEME KOOPAUHAT;

e peLIaTh F€OMETPUYECCKUE 3aa4U HA BBIYMCIICHUE YIIIOB MEXIY NPAMBIMU U
IJIOCKOCTSIMM, BBIYMCICHHE PACCTOSHUM OT TOYKHM JI0 IUIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PELICHUU;

¢ CBOOOJTHO ONEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMU C JBI)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

¢ BBIMOJHATh HM300paXEHUSI MHOTOTPAHHMKOB U TeJl BpallleHWs Ipu
IapajuIeIbHOM NIEPEHOCE, HEHTPAIbHON CUMMETPUH, 3€PKAJIbHOM CUMMETPHUH, NIPU
OBOPOTE BOKPYT MPSMOHL, IpeoOpa3oBaHusl OA00MS;

e CTPOUTH CEYEHHsI MHOTOI'PDAHHMKOB U TEJI BPAILECHMS: CCYCHUS LUIUHIpA
(mapanyenbHO W TMEPHEHAMKYJSIPHO OCH), CEUEHHMs KOHyca (MapaljielibHble
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILUHY), CEUEHUS 11apa;

¢ ICIIOJIB30BATh METOABI IIOCTPOCHUS CEUYEHUH: METOX CIIEA0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEHN TUIOCKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHNUS,

e IPUMEHSTh TeOMETpUYECKHe (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAroB PELICHHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMe;

epelIaTh 3aJauyd HA JOKA3aTEeJIbCTBO MATEMAaTHYECKHX OTHOLIEHUHA H
Hax0>KJICHUE TEOMETPUUECKUX BEJINYNH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA M DIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a7aY;

e IPUMEHSATH II0JyYCHHBIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh
Y OLEHUBATh PEAJbHBIE CUTYyalluW, IIPUMEHATb W3YYEHHBIEC IIOHATHS, TEOPEMBI,
CBOMCTBa B TMpollecce MOUCKAa PEUICHUs MaTeMaTHYeCKH CGHOpMYIUPOBAHHOM
npoOsieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMd Ha S3bIKE T€OMETpUH,
MCCIIE0BATh ITIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM I€OMETPUYECKUX TOHATUI
U TeopeM, ammapaTra aireOpbl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKUX BEJINYNH;

e UMETh TMpEACTaBICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUM.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756/c
BBenenue B crepeoMeTpuro 23 1
onspect/
B3anmuoe pacnosnoxxenue 6 1 https://resh.edu.ru/subject/lesson/6133/
MPSAMBIX B IPOCTPAHCTBE main/
[TapannenpHOCTh NPSIMBIX U g https://resh.edu.ru/subject/lesson/6065/c
IJIOCKOCTEH B MPOCTPAHCTBE onspect/
[TeprieHAMKYASAPHOCTD MPAMBIX )5 https://resh.edu.ru/subject/lesson/4724/c
U IJIOCKOCTEN B IIPOCTPAHCTBE onspect/
VYTl ¥ paccTosHUS 16 1 https://shkolkovo.net/theory/104
https://resh.edu.ru/subject/lesson/6018/c
MHororpanHuku 7 1
onspect/
B 12 https://resh.edu.ru/subject/lesson/4758/
€KTOPBI B POCTPAHCTBE main/21652/
https://nsportal.ru/shkola/geometriya/lib
[ToBTOpEeHue, 06001IeHNE 1 ) ,
. 5 2 rary/2013/05/11/uroki-povtoreniya-
CHCTCMATHSAIA SHAHUH obobshcheniya-geometrii-v-10-klasse
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/ Tema ypoka
n

OcHOBHBIE TIpaBHJIa
n300pakeH!s Ha PHCYHKE
TUIOCKOCTH, MapajIeIbHBIX
MPSIMBIX (OTPE3KOB),
CEepeIrHbI OTPE3Ka

[TonsiTus crepeoMeTpuu:
TOYKa, IpsMasi, INIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBujIa N300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
nmapajiyICJIbHBIX IMPAMBIX
(0Tpe3KoB), cepeAHBI
oTpe3Ka

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://resh.edu.ru/subject/lesso

n/4756/conspect/

[TonsaTHA: nepecekarommecs
IJIOCKOCTH,
IIepECEKAOIIMECS pAMas U
IIJIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

https://resh.edu.ru/subject/lesso

n/4756/conspect/

[TonsTus: nepecekaronmecs
IUIOCKOCTH,
MepeCceKaronmecs npsmas u
IUIOCKOCTD;
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MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHre MPOCTEHIINX

https://resh.edu.ru/subject/lesso

5 n/6018/conspect/
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHoOrorpaHHukKH, :
. https://resh.edu.ru/subject/lesso
n300pakeHre MPOCTEUIITNX
6 n/6018/conspect/
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX O0BEKTOB
https://resh.edu.ru/subject/lesso
AKCHOMBI CTEPEOMETPUH U
7 n/4756/conspect/
MEPBbBIC CIEJICTBUS U3 HUX
https://resh.edu.ru/subject/lesso
AKCHOMBI CTEPEOMETPHUH U
8 n/4756/conspect/
TIEPBBIE CIICICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U
IEPBEIE CIEACTBUS U3 HUX. _
p https://resh.edu.ru/subject/lesso
CriocoObl 3a1aHus TPSIMBIX U
9 N n/4756/conspect/
MIJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U
IJI0CKOCTEH
N3o0pakenue ceueHunit
MUPaMUIbI, KyOa U IPU3MBI,
KOTOPEIE IIPOXOIAT UepPe3 UX '
56 p " p6 p https://resh.edu.ru/subject/lesso
é0pa. U300paxenune
10 beop p n/4912/conspect/

[IepECEYCHUS NIOJTYYEHHBIX
IIJIOCKOCTEMN.
PackpamnBanue
MOCTPOEHHBIX CEYEHUN

15




11

Pa3sHbIMH LIBETAMU

N3o0paxenue cedeHmit
MUpaMH/JIbI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pé6pa. N3obpaxkenue
MepecevyeHus NOITy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/lesso
n/4912/conspect/

12

13

N3o6paxenue cedeHuit
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pebpa. N3o0pakenune
IepeceyeHus MOayYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N3o0pakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOPBbIE MTPOXOASAT Yepe3 Ux
pEbpa. N3o0pakenue
NepecevyeHus MOIy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/lesso

n/4912/conspect/

https://resh.edu.ru/subject/lesso

n/4912/conspect/

14

Merton cnenosB i

https://resh.edu.ru/subject/lesso

16




IIOCTPOCHUA ceueHHi

n/5444/conspect/

15

16

17

Meron cnenos mis
MMOCTPOEHUSI CEUECHUH.
CaolicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEMN

Meton ciienoB A
MOCTPOEHUS CEUCHU .
CaoiicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Coznanue BBIHOCHBIX
YEpTE)KEN U 3aIUCh 11aroB
MIOCTPOCHHUS

https://resh.edu.ru/subject/lesso

n/5444/conspect/

https://resh.edu.ru/subject/lesso

n/5444/conspect/

https://resh.edu.ru/subject/lesso

n/4912/conspect/

18

[Toctpoenue ceueHui B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YEpTEKEN U 3aIMCh IIArOB
MOCTPOEHUS

https://resh.edu.ru/subject/lesso

n/4912/conspect/

19

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31anne BLIHOCHEIX
YepTeKel U 3alucCh IaroB
MOCTPOEHUS

17

https://resh.edu.ru/subject/lesso

n/4912/conspect/




20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Cozanue BBIHOCHBIX
YEpTEKEU U 3aIUCh 11aroB
MIOCTPOCHUS

https://resh.edu.ru/subject/lesso

n/4912/conspect/

21

ITIoBTOpEHME INIAHUMETPUU:
Teopema o
IIPOINOPLIMOHAJIBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuersl
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU U
CTEpPEOMETPUU

23

KonTponbnas padota
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumMHoe pacnonoxenue
MPSIMBIX B TIPOCTPAHCTBE.
CkpeuBaroniyecs npsiMple.
[Ipu3naku
CKPEUIHBAOIINXCS TIPSIMBIX.
[TapannenbHblie TpsSMbIE B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesso

n/6133/conspect/

25

Teopema o CyliecCTBOBaHUU
U €CANHCTBCHHOCTHU HpHMOﬁ

https://resh.edu.ru/subject/lesso

n/6065/conspect/

18




napajyieIbHON TaHHOU
IPSIMOH, IIPOXOIAILEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalei Ha JaHHOM
npsMoin. Jlemma o
MePECCUCHUH MapalICIIbHBIX
MPSMBIX TTIOCKOCTBIO

26

[TapamrensHOCTB TpEx
npsMbIX. Teopema o TpEx
NapajuIeIbHbIX IPSIMBbIX.
Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://resh.edu.ru/subject/lesso

n/6065/conspect/

27

28

[TapannensHoE
npoektupoBanue. OCHOBHBIC
CBOICTBA MApaUIEIbHOTO
MIPOEKTUPOBAHUS.
N300pakeHne pa3HbIX
¢buryp B mapaunenbHOR
IIPOEKIINH

[enTpansHas mpoeKkuusl.
VYo ¢ coHanpaBleHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

https://resh.edu.ru/subject/lesso

n/6065/conspect/

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
PacToI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamIenbHOCTh
MIPSIMOM M TUIOCKOCTH B

19




npocrpanctse. IIpusnak
[IapaJUIEIbHOCTH IPSIMOU U
mockoctu. CBoiicTBa
[IapaJUICIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha
BBIUMCJICHUE U
JI0Ka3aTeJIbCTBO, CBS3aHHEIC
C NapaJuIeIbHOCTHIO IPSIMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesso

n/6065/train/

32

[ToctpoeHue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha 4epTexKe U
MapaJJIENBHOIO IPYTOr
npsAMoH. Pac4€r oTHOIIEHU I

33

[TapannensHas npoexuus,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEUEHUH KyOa U
napajuiesenunesaa.
CaolicTBa napamienenunena
Y TIPU3MBI

34

[TapannenpHbIE ITOCKOCTH.
[Ipu3Haky napajieIbHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema 0 mapajuieIbHOCTH
U €CAUNHCTBCHHOCTHU
TJTIOCKOCTH, MPOXOASIIEH
yepes3 TOUKY, He

https://resh.edu.ru/subject/lesso

n/6129/conspect/

20




36

MPUHAICHKAIIYIO TAHHOM
IUIOCKOCTH U CIIEACTBUS U3
Heé

CaolicTBa napajuiesbHbIX
IIJIOCKOCTEM: 0
MapajuieIbHOCTH IPSIMBIX
repecevyeHus: mpu
MepeceyeHnu ABYX
MapajvieIbHbIX MJIOCKOCTEH
TpeTben

37

38

CBoiicTBa napaiebHbIX
TUTOCKOCTEH: 00 OTpe3Kax
napajuiebHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuieJIbHbIMU
IIJIOCKOCTSIMU; O
[ePECCYECHUH IPSIMOU C
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

[ToBTOpEeHue: Teopema
ITudaropa Ha mIockocT!

39

[ToBTOpEHME:
TPUTOHOMETPHUSI
MIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesenumnena

https://skysmart.ru/articles/math

ematic/pryamougolnyj-
parallelepiped

21




41

42

43

44

45

46

Brrunciienue 1jiMH OTpEe3KOB
B Ky0€ U MPsIMOYTOJIbHOM
napajuiejenumnene

[lepneH IUKYISPHOCTD
IIPSIMOU U TUIOCKOCTH.
[Tpuznak
NEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

[lepnieH IUKYISIPHOCTD
IIPSIMOMN U TUIOCKOCTH.
IIpuznak
NIEPIEHIUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o cyliecTBOBaHUU
Y €JUHCTBEHHOCTH MPSIMOI,
MPOXOASAIIEH uepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MepHEeHUKYISIPHbIE UM
MPSIMbIE B MHOTOTPaHHHUKAX
IInockoctu u
MepHEHUKYISIPHbIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://skysmart.ru/articles/math

ematic/pryamougolnyj-
parallelepiped

https://resh.edu.ru/subject/lesso
n/4757/conspect/

https://resh.edu.ru/subject/lesso
n/4757/conspect/

47

[lepnienaukynsp u
HaksnoHHas1. [loctpoenue

https://resh.edu.ru/subject/lesso
n/6127/conspect/

22




MEPIEeHIUKYIISIpa U3 TOUKH
Ha MPSMYIO
[lepnenaukynsip u
HakjoHHas. [Toctpoenue

https://resh.edu.ru/subject/lesso

48 n/6127/conspect/

MEePIEHIUKYISIPA U3 TOUKH

Ha [PSAMYIO

Teopema o Tpéx https://resh.edu.ru/subject/lesso
49 MepIeHIuKyIApax (mpsmas n/6127/conspect/

u oOpatHasi)

Teopema o Tpéx https://resh.edu.ru/subject/lesso
50 neprneHuKysipax (mpsimast n/6127/conspect/

u oOparHast)

Yron mexny
51 CKPEUTUBAIOIIMMHUCS

MPSIMBIMU

ITouck nepreHIuKyIspHBIX https://skysmart.ru/articles/math
57 MIPSAMBIX ¢ IOMOIIBIO ematic/perpendikulyarnye-

MePIEHIUKYISIPHBIX pryamye

IIJIOCKOCTEN
53 OproronansHoe

IIPOEKTUPOBAHUE

Hocrpoerine Cequm:I Kyba, https://resh.edu.ru/subject/lesso
54 MIPU3MBI, TPABUIHHOU /2912 /conspect/

MIUPaMHJIbI C TOMOLIBIO

OpPTOTOHAJILHOM NMPOEKINH

[Toctpoenue ceuennii kyoa, https://resh.edu.ru/subject/lesso
55 MPU3MBI, TPaBUJIbHOU n/4912/conspect/

nmupaMubl C IOMOIIBIO

23




56

OpPTOTOHAJILHOM MPOEKINH

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTn cumMmeTpuii B
MHOTOTpaHHUKAX

57

IIpusnax
MEPIEHUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH KaK
CJIECTBUE CUMMETPUU

https://resh.edu.ru/subject/lesso

n/4757/conspect/

58

[IpaBunpHbIE
MHOIOrpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesso

n/4757/conspect/

59

[IpaBunpHbIE
MHOIOrpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/lesso

n/4757/conspect/

60

Crnioco0bl OMyCTUTh
NEPIEHANKYIISAPEIL:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOU

https://resh.edu.ru/subject/lesso

n/7311/conspect/

61

62

CaBur no HenapauienbHON
MIPSIMOM, U3MEHEHHE
paccTosHu

KonrtponbHas pabora
"B3aumHoOe pacronoxeHue
MPSIMBIX U IIJIOCKOCTEN B
npocrpaHcTee”

https://resh.edu.ru/subject/lesso

n/7311/conspect/

24




63

IToBTOpEHUE: yroyn Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

67

68

[ToBTOpEHME: Yyroy MexIy
CKpCIHIUBAOIHUMHUCA
MPSIMBIMU B IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTOABI
BBIUHUCIICHUS yIJIa MCKIY
IIpsIMBIMHA B
MHOTI'OrpaHHUKax

JIByrpaHHbIN yrol.
CBOICTBO JIMHENHBIX YITIOB

JBYTPAHHOI'O yria
[IepnenukynsapHsie
miockoctH. CBoliCcTBa
B3aMMHO
MEepHEHIUKYISIPHBIX
IIOCKOCTEHN

IIpusnax
NIEPIEHIUKYJIIPHOCTU
IIJIOCKOCTEM; TEOpeMa O
MIPSIMOM IIEPECEUEHM S IBYX
IIJIOCKOCTEN
MEPIEeHIUKYIIIPHBIX TPEThei
IIJIOCKOCTH

https://resh.edu.ru/subject/lesso

n/5754/conspect/

https://resh.edu.ru/subject/lesso

n/4748/conspect/

https://resh.edu.ru/subject/lesso

n/4748/conspect/
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69

[IpsimoyronbHbIN
napajuieNienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesienuneaa

https://resh.edu.ru/subject/lesso

n/7731/conspect/

70

71

72

73

Teopema o nuaroHaiu
MPAMOYTOJIBHOTO
rapajienenurena u
CJICJICTBHUE U3 HEE

CrepeomMeTrpuueckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U
IJIOCKOCTH

IToBTOpEHUE:
CKPEILLMBAIOIIMUECS MIPSMBIE,
MapajuleIbHbIE TUIOCKOCTH B
CTaHJIapTHBIX
MHOTOTpaHHUKaX

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEIIMBAOIINXCS TPSMBIX,
pacCcTOSIHUE MEXKY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH B IPOCTHIX
CUTYaLHUIX

74

PaccrostHHE OT TOYKH 10
MIJIOCKOCTH, PACCTOSTHHE OT
NPAMOM 10 MITOCKOCTH

26




75

Brruncnenue paccrosHuit
MEX/1y CKPELMBaIOIIUMUCS
MPSIMBIMU C TIOMOILBIO
NIEPIEHIUKYIISIPHON
IJIOCKOCTH

76

TpéxrpanHblid yrod,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB H
CHUHYCOB JIJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI ChepruIecKoit
T€OMETPHH: TeOe3NUECKUE
JMHUM Ha 3emiie

78

79

KonrtponbHas padota "Yrisl
U paccTostHUS"

CI/ICTeMaTI/BaI_II/IH 3HAHUU

"MHOrorpaHHuK H €ro
JJIEMEHTHI"

80

81

82

IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

IIpusma. Ilpsmas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

[IpssmMo#t napainenenunes,
IIPSAMOYTOJIbHBIN

27

https://resh.edu.ru/subject/lesso

n/5866/conspect/




napajuiesenumnes, Kyo

Bprlykiible MHOTOTpaHHHUKMU.

83 Teopema Ditnepa
Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
84 IIpaBunbHbIE U
I10JIyTIPAaBUIIbHBIE
MHOTOTPaHHUKHU
85 KonTponbHas padota
"MHororpaHHuku"
IlonsiTue BexkTOpa Ha https://skysmart.ru/articles/math
86 IJIOCKOCTH U B ematic/vektor
IIPOCTPAHCTBE
https://skysmart.ru/articles/math
87 CyMMa BEKTOpOB ematic/vektor
https://skysmart.ru/articles/math
88 PaznocTs BekTOpOB ematic/vektor
https://skysmart.ru/articles/math
89 IIpaBuio nmapasienenumnena ematic/vektor
https://skysmart.ru/articles/math
90 YMHOXEHUE BEKTOpa Ha ematic/vektor
YHCIIO
Pasnoxxenne BekTopa mmo https://skysmart.ru/articles/math
91 0a3ncy Tpéx BEKTOPOB, HE ematic/vektor

JIeKalMX B OJHOMN

28




IIJIOCKOCTH

https://skysmart.ru/articles/math

92 CkanspHoe pou3BeIcHNE 1 ematic/vektor
BErHCeHIE VIA MO https://skysmart.ru/articles/math
93 yr o 1 ematic/vektor
BEKTOPAaMHU B MPOCTPAHCTBE
94 [Ipocreiimne 3amauu ¢ |
BEKTOpaMHU
95 [Ipocreiimue 3a1a4uu ¢ |
BEKTOpaMHU
96 [Ipocreiimue 3a1a4uu ¢ |
BEKTOpaMHU
97 [Ipocreiimne 3amauu ¢ |
BEKTOpaMHU
08 O0600111eH1E U !
CHCTEMAaTH3aINsI 3HaHUH
99 O0600111eH1E U !
CHUCTEMATHU3aIH 3HAHUHN
Htorosas xoHTpOILHAS
100 P 1
paborta
https://skysmart.ru/articles/math
O06001IeHne " '
101 . 1 ematic/vektor
CHUCTEMATH3AINI 3SHAHUI
S T —— https://skysmart.ru/articles/math
102 . 1 ematic/vektor
CUCTEMATH3aIH 3SHAHUHN
OBIIEE KOJIMYECTBO HACOB 102
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I10 ITPOTPAMME
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