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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpus sBIAETCA OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETrO OOILEro
oOpa3oBaHMs, TaKk KakK OO0ECIeUYMBaeT BO3MOKHOCTb W3YUYEHHUS JUCUUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABIECHHOCTH M IPEAMETOB T'yMaHUTApPHOTO IIMKIIA.
[TockonbKy TOTHYECKOE MBIIUICHHE, (POPMUPYEMOE TIPU U3YUECHUU 00YUAIOIIMHUCS
MOHATUWHBIX OCHOB TI'€OMETPUH, IIPU JI0KA3aTEJIbCTBE TEOPEM U IOCTPOCHUH
LIEIIOYKH JIOTHYECKUX YTBEPKICHUN ITPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMECHHE
BBIJIBUTaTh W ONPOBEPrarb TMIIOTE3bl HENOCPEACTBEHHO HCIIOJIB3YKOTCA IIPH
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3NYECKUX 3a/1ad.

[lenas ocBOeHUs mporpaMMbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriryOJIEHHOM
YPOBHE — pa3BUTUE UHANBUIYAIBHBIX CIIOCOOHOCTEN 00yHarONIUXCsl PU U3YYEHUU
reOMETpUH, KaK COCTaBIfIOLIe mpeameTHoM oOnactu «Marematuka W
uHpOpMaTHKa) Yepe3 oOecriedyeHre BO3MOKHOCTH IPUOOPETEHH S U UCTIOIb30BaHMS
0osee rIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CTIELIM(PUIHBIX TEOMETPUH,
Y HEOOXOJAMMBIX JJI YCIENTHOro Npo(hecCUOHAIBbHOr0 00pa30BaHusl, CBI3aHHOIO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[TpuoputeTHbIMM 3aJjauaMy Kypca TE€OMETpUM Ha YIiayOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paclIMpeHne NPEACTABICHUS O T€OMETPUNA KaK 4YaCTU MUPOBOU KYJIBTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEMaTUYECKUX MOJENSIX, MO3BOJSIOIIMX OIKCHIBATH W HU3y4daTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MMOHATUIHHOTO arapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

dbopMHpOBaHHE  yMEHUS  BIAJAETh  OCHOBHBIMU  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (UTIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSITb, YMEHHS J10Ka3blBaTh TEOPEMbl U HAXOAWUTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHWE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJEISIX U B PEATTbHOM
MHpPE MHOTOTPAaHHHKM M TeJla BpAICHHS, KOHCTPYHPOBATH TI'E€OMETPUUYECKUE
MOJICIIN;

dbopMUpOBaHHE MOHUMAHHS BO3MOKHOCTH AKCMOMAaTHYECKOTO TOCTPOCHHUS
MaTeMaTHYECKUX TEeOpuil, (pOpMUpOBaHHME MOHMMAHUSA POJIM AKCHOMATHKU IPH
IIPOBEJICHUN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAJETh METOJAMH JI0KA3aTEIbCTB M AJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJANUTH TOKA3aTEIbHBIE PACCYXKIAEHUS B X0
pELICHUs] CTEPEOMETPUUYECKHX 3aJad MU 3aJa4 C NPAKTUYECKUM COJEpIKAHUEM,
dbopMupoBaHUE MPEACTABICHUS O HEOOXOJMMOCTH JI0Ka3aTeIbCTB INPHU



00O0CHOBaHMHU MaTEMATHUYECKUX YTBEPXKIICHUH U POJIM aKCHOMAaTUKU B MPOBEICHUU
JEAYKTUBHBIX PaCCyKJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME HHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronuXxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIILIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUHU:
YMEHUSI PACMO3HABATh MPOSBICHUS TEOMETPUUECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYALMSIX W NPH W3YYEHUU APYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEANbHBIX CUTYyallul, MCCIEIOBAaHUS TOCTPOCHHBIX MOJIENEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpKATEIbHBIMU JUHUSIMH y4eOHOro Kypca «l'eomerpusi» B
10-11 knaccax siBasttoTcst: «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopsl ¥  KOOpPAMHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHMEe «yMETh OMNEPUPOBATH
MOHSTUSAMWY, PEIICBAHTHHIMU T€OMETPUU Ha YTIyOIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP>KATEJIbHBIM JIMHUSAM Y4e€0HOro Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHUM  pachpeiensercs He TOJbKO IO
COJIEpKaTEeNIbHBIM JIMHUAM, HO U 10 rojgaM obyuenus. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3ysibTaraM ocBoeHus DenepaibHON padoueit
POrpaMMbl, pacnpeneNéHHbIM MO TojlaM OOYy4YEeHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamanuch HEOAHOKPAaTHO. OTO TMO3BOJIIET  OpraHU30BaTh  OBJIAJICHHUE
r€OMETPUYECKUMH MOHATHSIMHU M HaBBIKAMH IOCJIEA0BATEIBHO U MTOCTYIATEIBHO, C
cOOJII0/ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUNA 00YUYalOIIUXCs, PACIIUPSs U yriayOmsis
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K W3Yy4EHHIO TEOMETPUM HaA YIIyOJIEHHOM YpPOBHE IO3BOJISIET:

co3aaTh yciaoBus s auddepeHnuanuu 00ydeHus, TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOJaEHHOe
U3Y4YeHHUE T€OMETPHUH KaK COCTaBIsIoIIeH yueOHoro npenmera «MaTemaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOJOJDKEHUIO H3YyUYECHHUS] MaTEeMaTHUKHU C
yuéTtoMm BbIOOpa Oyaymieil mpodeccuu, obOecneunBas MPEEMCTBEHHOCTb MEXKITY
oO1uM U ipoeccuoHaTFHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 Jaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsimble B JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ CTepeoMeTpuu. Touka, mpsimMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHe 00 aKCMOMaTUYECKOM TIOCTPOCHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHrWe MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble W CKPEIIMBAIOIIMECH TNpsMble. [Ipu3HaKW CKpEMMBAIOIMINXCS
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIJIEIbHBIE
IPSIMBIE B IPOCTPAHCTBE, NaPAJUIEIBHOCTD TPEX MPSAMBIX, HaPAJLIEIBHOCTD PSIMOU
U 1ockocTH. [lapannenbHoe W LEHTpadbHOE NPOEKTHUPOBAHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapaIENIbHOTO NpPOEKTHpoBaHudA. W3o00paxeHue
¢buryp B nmapajuiesibHOM MPOEKUMHU. YTIbl C COHAIMIPABIEHHBIMH CTOPOHAMHU, yroJl
MEXIy NPSMBIMHA B NPOCTPAHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapayljIeIbHbIC
IIJIOCKOCTH, CBONCTBA MapajuIeNbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTU: TETpadJlp, MapajlieJenunes,
MMOCTPOECHUE CCUCHUU.

[lepneHANKYIJISIPHOCTD IPSIMOM M INIOCKOCTH: MEPIICHINKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuIeJIbHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOM
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH [0 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 TIIOCKOCTH, MPOEKIUs PUTypbl Ha TUIOCKOCTb. [lepnenaukynsapHocTb
IJIOCKOCTEN: MPU3HAK MEPNEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

Yrael B IPOCTPAHCTBE: YroJl MEXIy MPSMOW U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYIPAHHOIO yria. TpEXIpaHHbIA U MHOTOIPAHHbBIE YTJIbI.
CBolicTBa INTOCKKX YTJI0B MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U JIBYTPAaHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIsSI TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buabsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: N-yronbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl U TOJHAS TTIOBEPXHOCTH MPU3MBI.
[Tapayenenunen, NpsMOYTOJIbHBINA MapaJUISICUIIE U €ro cBoMcTBa. Kparyuaitimue
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema OJiinepa. IIpocTtpancTBeHHas
teopema [ludaropa. [lupamuga: n-yronbHas nupamMujia, IpaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEW TMPABWIBHOW TMHPAMHUJIBIL.
[IpaBuiibHBIE MHOTOTPAHHUKH: MPABUIIbHAS MIPU3Ma U MpaBUJIbHAS MUpPAMUA,



IpaBUJIbHAS TPEYTobHAsA MHUpPaMUIa U IPaBUIbHBIN TeTpasap, KyO. [Ipencrapnenue
O MPABUJILHBIX MHOTOIPAHHMKAX: OKTa3Ip, NOAECKA3P U UKOCADP.

Brruncnenre 93JI€MEHTOB MHOTOTPAHHUKOB: pE&Opa, AWAroHaIM, YTJIBIL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TOBEPXHOCTH TMPSMOM TMPU3MBI,
IUIOIIA b OCHOBAHUH, TEOpeMa 0 OOKOBOI MOBEPXHOCTHU MPsAMOM ipu3Msl. [Lmomas
OOKOBOIl TIOBEPXHOCTHM M TIOBEPXHOCTH NPABWIBHOM NHpaMuibl, TEOpemMa o
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CuMmmeTprss B MPOCTPAHCTBE. JIEMEHThl CUMMETPUM  NPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
NapaJuIeeNUIe d, CUMMETPUs IPaBUIIbHBIX IPU3M, CHMMETPHUS IPABUIBHOU
UpaMUIbl.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHAIIPABICHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JI€UCTBUSA C BEKTOPaMU: CIIOKEHUE
U BBIYATAHHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucio. CBOKWCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOpA HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpHI. [IpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mnapamnenenunena. Teopema O pasiloKEHUU BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsaMoyronpHas  cucreMa  KOOpAMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBsi3b MEXJy KOOpAMHATAMU BEKTOpa H
KOOpAMHATAMH TOYEK. YTOJI Mexay BekropaMu. CKalspHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: UWIMHAPUYECKAs IOBEPXHOCTh, KOHMYECKAs IOBEPXHOCTD,
cepuueckas MOBEPXHOCTb, oOOpa3ywolue mnoBepxHocTe. Tena BpalueHus:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzanMHoe pacnionoxkeHue cepsl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M300paxkeHue Ten BpalleHUs Ha
miockocth. Pa3BépTka unnuuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHBIE CBoOiicTBa 00bEMOB Teln. Teopema 00 o0oO0BEME
OpsIMOYTOJIBHOTO Mapaienenumneaa u ciaeactsus u3 He€. OO0BbEM mpsMOl U
HAKJIOHHOM NpU3MbI, HWIMHJpPA, MUpaMUabl U KoHyca. O0bEM I1apa U MIapoBOTO
CerMeHTa.

KoMOuHanum Ten BpallleHuss W MHOTOrpaHHUKoOB. Ilpu3ma, BnucaHHas B
HWIMHApP, ONHMCaHHAas okojio uuiauHapa. Ilepeceuenue cdepbl u 1mapa c
mwiockocThlo. Kacanue mapa u cdepbl miaockocTeio. [loHsTHE MHOrOrpaHHHKa,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOMAAs chephl U €€ JacTe.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIANEH ITOBEPXHOCTEH
nono6ubix ¢uryp. IlpeobpazoBanue momobusi, romoretusi. Pemenue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALLICHUS: CEYCHUS [IUIUHIPA
(mapaiuienbHO ¥ TMEPHEHAMKYJISIPHO OCH), CEYeHUs KOHyca (mapajuieibHbie
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUs I1apa, METObI TOCTPOEHUS
CEUCHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO MPOCKTUPOBAHUSA, METOJI IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTtpancTBe. Onepanuu Hal BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BeKTOpOoB. (CBOWCTBA BEKTOPHOrO YyMHOXeHHs. lIpsmoyronpHas cucrema
KOOpJIWHAT B mpocTpaHcTBe. KoopauHatel BekTOopa. PasnoxkeHue BekTOpa M0
0azucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHMs B IPOCTPAHCTBE

JBrxkenust mpoctpancTBa. OToOpakeHus. J[BuxkeHUS U PABEHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHUW. Buabl ABWKEHUM: mnapaJiedbHbI TEpPEeHOC,
LHECHTpaJIbHAsT CUMMETpPHUS, 3€pPKAIbHAA CUMMETPHS, IOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIINK 00YJAIOMIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO 00I11€CTBA, MPEICTABICHUE O MATEMaTHUYECKUX
OCHOBaX (YHKIIMOHUPOBAaHUS pPAa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP
TpaXIaHCKOTO  oOmiecTBa  (BBIOOpPBI, OMPOCHI HW  JPYyroe), yMeHHUE
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) MAaTPHOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakJIaHCKOW HMIEHTUYHOCTH, YBaKEHHUS K
IPOLIJIOMY M HAaCTOSILEMY POCCUHMCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHHSIM POCCUMCKMX MAaT€MAaTUKOB U POCCUICKON MAaTeMAaTHYECKOW ILIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JPYruX HayKax, TEXHOJOTUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOE BOCIUTAHHE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoza, cpOopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKU U IEATEIBHOCTBIO YUEHOIO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIyIIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ACTETUKY MATEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEIIeHUH, PacCy ACHUH, BOCIPUUMYHBOCTD
K MAaTEeMAaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB HCKYCCTBA;

5) pusnueckoe BocnuTaHHE:

cOPMHPOBAHHOCTh, yYMEHUS TMPUMEHATH MaTeMaTHYEeCKUe 3HAHUS B
UHTEepecax 3710pOBOTo U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0pPOBBIO (370pOBOE THUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTJIIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTENBHON I€ATETbHOCTBIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTh K TpYyHly, OCO3HAaHUE IIEHHOCTU TPYAOJIt00Us, HHTEpeC K
pa3nuuHbiM  chepam  MPO(PECCHOHAIBHON  NIE€ATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud U peaJu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U



caMO00pa30BaHUIO Ha MPOTSLDKEHHMH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHUECKOW HAMPABICHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHHE:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJNbTYpbl, TOHHUMAHUE BIIHSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOIHONW M COLUAIBHON
Cpellbl, 0CO3HaHHUE II00ATBHOIO XapaKTepa dKOJIOTHUECKUX MPoOsIeM, OpUEHTAIUS
HAa TPUMEHEHHE MaTeMaTU4YeCKUX 3HaHWM [Jis pelleHus 3ajad B 00JacTH
OKPY’KAaIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 00ILIECTBEHHOW MPAKTUKH, IOHUMAHUE MAaTEMAaTUYECKON
HAyKHU KaK cepbl YETOBEUECKOM IEITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL pPa3BUTHUSL IUBUIN3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MATEMATUYECKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYILECTBIIATh IPOEKTHYIO
Y UCCIIEAOBATENIbCKYIO AEATENIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue aeicTBUs:

BBISIBJISITh M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUA MEXIYy TOHSATHUSAMHU, (OPMYIHPOBATH
OTpeIeSICHUs] TIOHATUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAILIUH,
OCHOBAHUS JIJIsi 000OIIEHUS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJMpPOBaTH U  MPeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKACHUSX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENILHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT TPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, IPUBOUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpATh CMOCOO pemeHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HanboJiee OAXO/ISIINNA ¢ yIETOM CaMOCTOATEILHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarejbCcKue AeCTBUA:



WCIIOJB30BaTh BOMPOCHl KAaK MCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUA,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUpPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO MMO3UIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICI0BaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 00BEKTA, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBICHUSIMU, IIPOILIECCAMU;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pPe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JeUIIUTHI MHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIs OTBETa Ha
BOIIPOC U JIJIA PELICHUS 3a]1a4H;

BBIOMPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJIM3UPOBATb,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IMUHBIX BUIOB U POpM
MPEJCTABIICHHUS;

CTPYKTYpPUpPOBaTh MHGPOPMAIIMIO, TMPEACTABIATh €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIHO
c(hopMyJIHMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKATHUBHBIE YHHBEPCAJIbHBIE YUeOHbIEe eiicTBHS

OOmenne:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJISIMA OOIIEHUs, SICHO, TOUHO, TPAMOTHO BhIpaXXaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
M TIMCHbMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJlauu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0JI€ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pElIEHUs, COIOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSMHU JIPYTHX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3U4He W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUs 3a/auM, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajay
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BEIOMPATh CIIOCOO peIIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BApUAHTHI PEIICHUH C Y4€TOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH MHTEJJIEKT:

BJIAJCTh  HAaBBbIKAMHM  [IO3HABATENbHOM  pediieKcMM  Kak  OCO3HaHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMu CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yibTaTra pelieHUs
MaTeMaTUYECKOU 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHITH TPUIUHBI
JTOCTIDKCHHSI WUTH HETOCTHIKEHUS PE3yIbTaTOB ACATEIHHOCTH, HAXOAUTh OITHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaTbHOU
paboThl TpU pemeHUH Y4YeOHBIX 3a]ad, MPUHUMATh IIeJb COBMECTHOMN
NEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeneisaTh
BU/JIBI pabOT, I0rOBapuBaThCs, 00CYKIATh MPOIECC U PE3YNIbTAT PaboThl, 00001IaThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX (opMax padoThl (0OCYXIeHUsl, 0OOMEH MHEHUA,
«MO3TOBBIE IMITYPMBD» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJCHAMHU KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIa/1a
B OOmUNA TPOAYKT TO KPUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJCUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydJarommiicss HAayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMHU CTEPEOMETPUU TIPH
pEIICHNUH 3a7a49 U TPOBEJICHUHM MAaTEMAaTHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIICJICTBUSI U3 HUX IPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMA C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMA B MPOCTPAHCTBE, MEXIy MPSIMON U
TUTOCKOCTBIO;

e CBOOOJIHO OIIEPUPOBATh MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMM;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIPU3Ma,
nupamuza, NpsSMOYToJIbHBINA Napauienenunen, Kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHUSA  JIS
KJaccu(ukanuu;

e CBOOOJHO ONEpPUPOBATH IMOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOIPAaHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajiesibHOE, HEHTPAIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIMOJIHATH M300pakeHUs (UTyp
Ha TUIOCKOCTH;

e CTPOUTH CEYECHHS]I MHOTOIPAHHUKOB PA3JTMYHBIMU METOAAMH, BBITIOJIHSATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHMCISITH IUIOHMAQAM  TMOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCb 1 TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHIL;

e CBOOOJHO ONEPUPOBATH MOHSTHIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMH;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKHUX OTHOLICHHH H
HaxO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSS M3BECTHBIE METO]IbI
MIPU PEIICHUN MaTEMaTUYECKUX 3aJ1ay MOBBIIICHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUININE NPOTPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MPEOOpPA3OBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, MNPEICTAaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH I[OJYYECHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh W
aHaJIM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIEC MOHSATHUS B
mpolecce IMOMCKa  pelIeHUsT MaTeMaTHudecku  CchOpMYIMPOBAHHOU
npoOeMbl, MOJAEIMPOBATh pPEANbHBIE CHUTYyallMd Ha SI3bIKE TE€OMETPHH,
MCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM I€OMETPUUYECKHX
MOHATUN M TEOopeM, ammapara aiareOpbl, perniaTh MPaKTHYECKHe 3a/1aud,
CBSI3aHHBIC C HAXO0XKJICHUEM I€OMETPUUYECKUX BEITUYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX ATamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTy (PyH1aMeHTa Pa3BUTHUSI TEXHOJIOTHH.

K konny 11 knacca oOyuaromuiics HayqYuTCs:



CBOOOJHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMA C IAJIUHIAPUYECKOU,
KOHUYECKOM U cepuyecKkord TMOBEPXHOCTIAMH, OOBSCHATH CIIOCOOBI
TIOJTYICHHUS;

OTIEpUPOBATh MOHATHSMH, CBSI3aHHBIMH C TEJIAMH BpAIEHUS: IIMIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teja BpaulleHus (LWIMHAP, KOHyc, cdepa u 1map)
OOBSCHATH CIIOCOOBI TIOJYUYEHHUSI TEJl BPAICHHUS;

KJIaCCU(DUIIMPOBATH B3aUMHOE PACIIOIOKEHUE CHEephl U TUIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI HJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIlCHUS,
O0OBEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyT;

CBOOOJHO OIEPUPOBATH TMOHSITHAMH, CBSI3aHHBIMH C KOMOWHAITUSIMHU TEJ
BpalieH!Us ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B cdepy U
ONMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY IUIONIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEI;

n3o0paxaTb u3ydaeMmble (QUTYpBI, BBINOIHATH (BBIHOCHBIE) TILIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIK HAJl BEKTOPAMHU;

3aJ1aBaTh MNIOCKOCTh YPABHCHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMeTPUUECKUE 3aJ]a4 Ha BBIYMCIICHUE YTIIOB MEXKIY TPSIMBIMU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
11EJI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a MPH PEIICHUU;
CBOOOJHO ONEPHPOBATH TOHATUSAMH, CBS3aHHBIMM C JBHXKCHUEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUMN,

BBITIOJIHATh M300pa)KEHUS MHOTOTPAHHUKOB WM TEJI BpaIlEHUS TpHU
MapajuIeIbHOM  [EPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOA, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHUS MHOTOTPAHHWKOB W TEJ BPAICHUS: CEUCHUS IIMHIPA
(mapayuieTbHO U TIEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHHIO M TIPOXO/IAIINE Yepe3 BEPIINHY), CEUSCHUS 11apa;
WCIIOJIb30BAaTh METOJbI TOCTPOCHUS CEUYCHMI: METOJ CJIEI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TII0OCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSATh TEOMETPHUECKUE (DAKTBI IS PEIICHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANoJaralolMX HECKOJbKO IIaroB pELIEHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW 1 HESIBHOU (hopMme;

pemarbs 3aJa4d Ha J0KAa3aTelbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a/1ay;

MPUMEHSATH [TOJTYYEHHbIE 3HAHUS HA TIPAKTUKE: CPABHUBAThH, aHATTU3UPOBATh
U OLECHHUBATh peEajbHbIC CHUTYyallMM, NPUMEHATh W3YYEHHBIC MOHATHS,
TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA PELICHHUS MaTEMaTHYECKU
chopMyIHpPOBaHHON MPOOIEMBbI, MOJEIUPOBATh PEAIbHBIE CUTyallUd Ha
SA3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIENIU C UCIIOIB30BaHUEM
FEOMETPUYECKUX TIOHSATUM W Teopem, arfmapara aiareOpbl, penaTrh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHHEM T€OMETPUUYECKUX
BEJINYUH,;

UMETh TPEACTaBJICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHUSI T'€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne  HaumeHoBaHue pa3iesioB U
n/m  TeM NPOrpamMmbl

KoanyecTBOo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

Buani
IeATEJIbHOCTH
00y4arouuxcs ¢
yueToMm padoueit
NMporpaMmMbIl
BOCIIHUTAHUA

1 BBenenue B ctepeoMeTpuio

23 1

https://resh.edu.ru/subject/17/10

Pab6ora ¢
HarJiATHOCTBHO —
PHCYHKaMH,
YepTeKaAMH,
OKPYKAIOIIUMHU
00BEKTAMHU C LEJIBIO
pa3BUTHUSA
BOCIPUUMYHBOCTH K
MAaTCMATHYCCKUM
acmeKkTaM
pa3HI/I‘IHI>IX BUI0B
UCKYCCTBa

Bzaumuoe PAacCIOJIOKCHHC
MpsAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/subject/17/10

dopmynupoBaHUE
BOTIPOCOB U OTBETOB
10 PUCYHKY
(nnmrocTpanuu,
MOJIENN),
COCTaBJICHUE
IHajora JIst
COBEPIIICHCTBOBAHMUS]



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

YMEHHUS
B3aMMO/ICHCTBOBATH
C COIIMATLHBIMH
WHCTUTYTAMU

[TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN B POCTPAHCTBE

https://resh.edu.ru/subject/17/10/

KonnektupHoe
HaOJIIoeHUeE:
pacro3HaBaHue B
OKPYKaoIIIeM MUPE
no00HbBIX puryp
TUTst hopMUpOBaHUS
HaBBIKa OBJIaIEHUS
SI3BIKOM
MaTeMaTUKU U
MaTeMaTU4eCKOi
KYJIbTYpOH KaK
CpEelICTBOM
MTO3HAHUS MHUPA

[leprieHAUKYISAPHOCTD MPSIMBIX
U TUIOCKOCTEW B IIPOCTPAHCTBE

25

https://resh.edu.ru/subject/17/10/

Breimmonnenue
KOHTEKCTHBIX
y4eOHBIX 3aJJaHUH,
HaIlpaBJIEHHBIX Ha
pa3BUTHE
TOTOBHOCTH K
AKTUBHOMY Y4acCTHIO
B pELICHUU
MPAKTUYECKUX 3a1aY
MaTeMaTHYeCKOHN
HAINPABIEHHOCTH

VYTIIIBl U pacCcTOSHUS

16

https://resh.edu.ru/subject/17/10/

dopMynupoBaHUE



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BOIIPOCOB U OTBETOB
0 PUCYHKY
(wuTrocTpanuu,
MOJICIIN),
COCTaBJICHHE
Jiasnora Jyist
COBEpPIIICHCTBOBAHUS]
YMEHHUS
B3aUMO/ICMICTBOBATh
C COI[MAIbHBIMU
WHCTUTYTaMHU

MHororpanHuku

https://resh.edu.ru/subject/17/10/

KomnnextusHoe
HaOJIIOIeHUE:
pacro3HaBaHHE B
OKpY>KaroIleM MUpe
noJI00HBIX pUryp
J1st GOPMHUPOBAHUS
HaBBIKA OBJIAJICHHS
SI3BIKOM
MaTeMaTUKHU U
MaTeMaTHIeCKOM
KYJIbTYpOH KaK
CpEeJICTBOM
MTO3HAHUS MHUPa

BexkTops! B mpocTpaHCcTBE

12

https://resh.edu.ru/subject/17/10/

Brimonnenue
KOHTEKCTHBIX
y4eOHBIX 3aJJaHUH,
HaIlpaBJIEHHBIX Ha
pa3BUTHE



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TOTOBHOCTH K
aKTUBHOMY YYaCTHUIO|
B pEIICHUHN
MPaKTUYECKUX 3a/1a4
MaTeMaTH4YeCKOM
HaIpaBJIEHHOCTH

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIusl 3HAaHHUHA

https://resh.edu.ru/subject/17/10/

MoaenupoBaHnue:
OIHCaHUE CIOBaMHU
U C IIOMOILBIO
IIPEAMETHOU
MOJIEIN CHO’)KETHOMN
CUTYaluH U
MaTEeMaTHYECKOIo
OTHOILICHHU,
HaIpaBJIEHHOE Ha
¢dbopmupoBaHue
TOTOBHOCTH K
aKTUBHOMY y4acCTHIO
B PELLIEHUU
MIPaKTUYECKHX 3a7a4
MaTeMaTHYECKON
HaIpaBJIEHHOCTH

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102



https://resh.edu.ru/subject/17/10/

11 KIIACC

HaunmenoBanue
Ne

pa3/iesioB U TeM
n/n

NPOrpaMmblI

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (HM(POBHIe)
o0pa3oBaTe/IbHbIE pecypchl

Buabl
JAesiITeJIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NPOrpamMMbl
BOCIIMTAHUS

Ananutnyeckas
reOMeTpus

https://resh.edu.ru/subject/17/10/

Pabora ¢
HArISIHOCTBI0 —
PUCYHKaMH,
YepTeIKAMH,
OKPYKaroIIUMHU
00BEKTAMH C LETBIO
pa3BUTHS
BOCHpI/II/IM'-II/IBOCTI/I K
MaTeMaTHYECKUM
acIexkTaM
pa3J'II/I‘-IHI:IX BHUJIOB
HCKYCCTBA

[ToBTOpEHME,
00o001IeHNe U

CHCTeMaTHu3alus 3HaHUI

15 1

https://resh.edu.ru/subject/17/10/

dopMynHpOBaHUE
BOIIPOCOB U OTBETOB
110 PUCYHKY
(wmrocTpanuu,
MOJICIIN),
COCTaBJICHHUE
Iyanora s
COBEPIIICHCTBOBAHUS]
yMEHUs



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

B3aMMOJIENCTBOBATH
C COLIMAJILHBIMU
WHCTUTYTaMH

O06bEM MHOTOTpaHHUKA

17

https://resh.edu.ru/subject/17/10

KomnexrupHoe
HaOJIFOJEHUE:
pacro3HaBaHue B
OKpY’KaroIlleM MUpe
no1I00HBIX (QUryp
it hopMHUpoOBaHUS
HaBBIKa OBJIAJICHUSA
SI3BIKOM
MaTeMAaTUKU U
MaTeMaTH4eCKOM
KYJIbTYpOH KaKk
CPEICTBOM
MO3HAHUSI MUPA

Tena BpanieHust

24

https://resh.edu.ru/subject/17/10

KomnexTuBHoe
HaOJII0ICHUE:
pacro3HaBaHHe B
OKpPY’KaroIlleM MHUpE
Mo100HBIX pUryp
it hopMupoBaHUS
HaBBIKA OBJIAJCHUSA
SI3BIKOM
MaTEeMaTHKU 1
MaTeMaTHIeCKOM
KYJIBTYpOH Kak
CpEACTBOM
MMO3HAHUS MHUpa



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Inomanu noBepxHOCTH
1 00BEMBI KPYTJIBIX TET

https://resh.edu.ru/subject/17/10

Brmonaenune
KOHTEKCTHBIX
y4eOHBIX 3aJaHUH,
HapaBJICHHBIX HA
pazBuTHE
TOTOBHOCTH K
AKTUBHOMY YYaCTHIO
B PEIICHUHN
MPAKTUYECKHX 33124
MaTeMaTH4YECKOH
HaAPaBICHHOCTH

JBroxeHus

https://resh.edu.ru/subject/17/10

DopmyIupoBaHUE
BOIIPOCOB U OTBETOB
10 PUCYHKY
(unmrocTpanuu,
MOJIeNN),
COCTaBJICHUE
JIHanora s
COBEPILICHCTBOBAHUS
YMEHHUS
B3alMOJIEMCTBOBATE
C COIMAIbLHBIMU
UHCTUTYTaMH

[ToBTOpEHME,
00001IeHNE U
cucTeMaTu3alis 3HaHUI

17

https://resh.edu.ru/subject/17/10

MopenupoBanue:
OINMCAaHUE CIIOBaMU
U C IOMOIIBIO
IIPEAMETHOU
MOJIEJIU CIOKETHOM
CUTYalluu U



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MaTeMaTH4eCKOTO
OTHOIIICHUS,
HaIpaBJICHHOE Ha
¢dbopmupoBanue
TOTOBHOCTH K
AKTUBHOMY YYaCTHIO
B pELICHUU
MPaKTUYECKUX 3a7a4
MaTeMaTH4eCKOM
HaIpaBJICHHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanyecTBOo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Hara JIeKTPOHHBbIE U(PPOBHIE
u3yueHusi o0pa3zoBaTe/ibHbIE pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHMs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10

[TonsTHs cTepeoMeTpHH: TOUKA,
npsimMasi, II0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKEHMS Ha
PHUCYHKE IJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIONINECS
npsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10

[TonsTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOLINECs
npsiMasi ¥ MJI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHiuKH, U300paKeHHE
MPOCTEUIIINX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHHuKu, U300paKeHUE

MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX O0BEKTOB

https://resh.edu.ru/subject/17/10

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
TIEPBbIC CIIECTBHS U3 HUX.
CriocoObl 3a1aHusI IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10

10

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE IPOXOJIAT Yepe3 X
pEbpa. N3o0pakenue
nepeceyeHus Moay4YeHHBIX
mI0ckocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HbIMM LIBETaMU

11

N3o6paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
nepecevYeHus MOayIeHHBIX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

mI0cKocTeil. PackpammuBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMM LIBETaMU

12

N3o0paxenue cedeHmit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3obpaxkeHune
MEPECeUCHUS MOTyUYCHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CCUCHUI
pa3HBIMHU IIBETAMU

13

N3o0paxenue cedcHMit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOIAT Yepe3 X
pé6pa. Uzobpaxenue
nepeceueHus MoyuYeHHbIX
IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHU
Pa3HBIMHU LIBETAMU

14

Merton cnenoB 1yt TOCTPOCHUS
CEUYECHUU

15

Meroa cnefoB Ajist MOCTPOEHUS
ceuenuii. CBoiicTBa
MepeCeYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://resh.edu.ru/subject/17/10

16

Mertoa cneqoB Asist MOCTPOEHUS
ceuenuid. CBoMCTBA
MEepECEUCHUH NPSAMBIX U
IJIOCKOCTEMN



https://resh.edu.ru/subject/17/10/

17

[TocTtpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1arOB IIOCTPOCHHUS

18

[TocTtpoeHue ceueHuii B
nupamujie, Kyoe mo tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI‘/’I " 3allUCh
I1ar0B TTOCTPOCHHUS

https://resh.edu.ru/subject/17/10

19

[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
IaroB MOCTPOCHUA

20

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha pEbpax. Co3manue
BBIHOCHBIX YEPTEXKEH 1 3aIKcCh
II1arOB TTOCTPOCHUS

21

[ToBTOpEHUE MIAHUMETPUU:
Teopema 0 MpONOPLUHOHATBHBIX
otpeskax. [logoOue
TPEYroJbHUKOB

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHUSIX Ha BBIHOCHBIX
yepTtexax. Mcropus pazButus
IUTAHUMETPUU U CTEPEOMETPUH



https://resh.edu.ru/subject/17/10/

23

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Tpu3Haku CKpEIMUBAIOIIUXCS
npsambix. [Tapannenbubie
IpsIMbIE€ B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10

25

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH HPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMO,
MPOXOSIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKalIeH
Ha JaHHOU npsAMoin. Jlemma o
NIEPECEYEHUH MTapaJIIIENbHBIX
MPSIMBIX TJTIOCKOCTHIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapayIeaIbHbIX
npsAMbIX. Teopema o
CKpCHIUMBAOINXCA IMTPAMBIX

https://resh.edu.ru/subject/17/10

27

[TapannensHoe
npoekTupoBanue. OCHOBHBIE
CBOMCTBa MapajieIbHOTO
MIPOEKTUPOBAHUSI.
N300paxenue pazHbix GUryp B
MapajieaIbHON TPOECKIIMU

28

lenTpanbHas npoekus. Yo
C COHAITpaBJICHHBIMU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTOPOHAMU. YTOJ MEXIY
HpHMBIMI/I

29

3aa4yn Ha JOKA3aTeNbCTBO U
UCCIIEIOBaHKE, CBA3aHHbIE C
PacCIoJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTHS: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbLHOCTH IPSIMOU U
mockoctu. CBoiicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH

31

I'eomeTprueckue 3agaun Ha
BBIUHCJICHUE U JJOKA3aTeNIbCTBO,
CBSI3aHHBIE C APAJLICIIBHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U
MapaljIEIbHOIO IPYTrOn
npsMoi. Pacuér oTHOIIEHN

https://resh.edu.ru/subject/17/10

33

[TapannensHas npoekuus,
IMPUMEHCHUC IJId TOCTPOCHUA
ceueHHi Kyda u
napaenenunena. CBoucTBa
napajijiejicnmIicqa U mpu3Mbl

34

[TapannensHbIE IIIOCKOCTH.



https://resh.edu.ru/subject/17/10/

[Ipu3Haku napaieabHOCTH
JIBYX TUIOCKOCTEH

35

Teopema o mapajieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TAHHON
IUIOCKOCTH U CIICACTBUS U3 HEE

36

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 mapasuieaIbHOCTH
MPSIMBIX TIEPECEUCHUS MIPH
MepeceyeHn ! IByX
NapajuleIbHbIX TUIOCKOCTEN
TpeTbeit

37

CBoiicTBa napaienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
mapalyiCJIbHBIX MIPAMBIX,
3aKIJIFIOYEHHBIX MEXKIY
nmapajlyiIiCJIbHBIMHA IIJIOCKOCTAMU,
0 IIepEeCEeYCHUN IIPSIMOM C
ABYMS ITapaJlJICIIbHBIMUA
TUIOCKOCTSIMHU

https://resh.edu.ru/subject/17/10

38

IToBTOpEeHue: Teopema
[Tudaropa Ha MIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJulesenumesaa

41

Breraucnenue JJINH OTPC3KOB B



https://resh.edu.ru/subject/17/10/

KyOe 1 psIMOYTOJIbHOM
napajuleJenumeie

42

[TeprieHAMKYASAPHOCTD MPSIMOiL
u ockocTH. [Ipusnak
MEePHEHIUKYIISIPHOCTH TIPSIMOit
U TUIOCKOCTH

43

[lepneHIUKYISIPHOCTD NPSAMOM
u mockoctu. [Ipu3nak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IUIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10

45

Ilnockoctu n
MIEPIEHIUKYIAPHBIE UM
MPsIMbIE B MHOTOTPaHHUKAX

46

Ilnockoctu n
MepHEeHUKYISIPHbIE UM
MpsIMbIE B MHOTOTPaHHUKAX

47

[leprieHAMKYNIAp U HAKIOHHAS.
IlocTpoenne neprneHauKkysapa
13 TOYKH Ha IPSIMYIO

48

[lepnenauKkynsip U HaKJIOHHASL.
[TocTpoenue nepneHAUKYyIsIpa
13 TOYKH Ha IPSIMYIO



https://resh.edu.ru/subject/17/10/

49

Teopema o Tpéx
nepneHuKyisipax (mpsmas u
oOpaTHas)

https://resh.edu.ru/subject/17/10

50

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOparHas)

51

Yron mexny
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU

https://resh.edu.ru/subject/17/10

52

[Touck nepreHIMKyIApHBIX
Hp?[MI:IX C IIOMOIIBHO
MEepHEHIUKYISIPHBIX
IIOCKOCTEH

53

OproronaibHoe
MIPOEKTHUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MIUPaMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MIUPaMHJIbI C TOMOLIBIO
OPTOTOHAJIBHOMN MPOEKIINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[ImockocTu cummeTpuil B
MHOT'OTPaHHUKAX

S7

[Ipu3Hak nepneHauKyJIspHOCTH
IIPSIMOM M TNIOCKOCTHU KaK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CJICACTBHUC CUMMCTpPUHA

58

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacué€t paccTosinuii OT TOUKH
710 TJIOCKOCTH

https://resh.edu.ru/subject/17/10

59

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccrosinuii OT TOUKH
710 TUIOCKOCTH

60

Crioco0sbl OIyCTUTh
MEPIIEHAUKYIISPBI: CAMMETPHS,
C/IBUT TOYKHU IO apaiesIbHON
IpsAMOI

https://resh.edu.ru/subject/17/10

61

CaBur 1o HenapauienbHON
IIPSIMON, U3MEHEHUE
paccTosHuI

62

KonTtponsHas pabora
"B3aumHoOe pacnonoxenue
MPSIMBIX Y INIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEeHMeE: yrom Mexay
CKpCHIUBAOIIUMHUCS ITPAMBIMHA
B IIPOCTPAHCTBE

65

['eomeTpuueckue MeTo b1
BBIUHUCJICHUA YI‘JIa MG)KI[y



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MMpsAMBIMH B MHOI'OI'PAHHUKAX

66

JByrpanubiii yroia. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAaHHOTO

yria

67

[TepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
MePIEeHIUKYISPHBIX
IIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TEOpeMa O MPAMON
[epeceueHus JIByX IIOCKOCTeH
MIEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONBHBIN
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema o0 nuaroHaIu
MPSIMOYTOJIBHOTO
napajulesienune/1a u ciecTBUe
u3 Hee€

71

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
pacroyio’keHNUeM MPSIMbIX U
TUTOCKOCTH

72

IToBTOpEHME:
CKPEILNBAOIINECS MTPSIMBIE,




napaJijiCJIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAaHHUKAX

73

[Tapa nmapanienpbHbIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

https://resh.edu.ru/subject/17/10

74

PaccrosiHHEe OT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIJIOCKOCTH

75

Brruncnenune paccrossHuit
MEK1Y CKPEIIMBAIOIIMMHUCS
MPSMBIMH C TIOMOILIBIO
MEPIIEHAUKYIISIPHOMN IUIOCKOCTH

https://resh.edu.ru/subject/17/10

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB
JUIs TPEXTPAHHOTO yIiia

https://resh.edu.ru/subject/17/10

77

DneMeHTHI chepruyecKoit
re€OMETPUHU: Te0Ie3UUECKre
JIMHUM Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

Cucremarusanusg 3HaHUU
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IInpamupa. Buael nupamun.

80 1 https://resh.edu.ru/subject/17/10
[IpaBunbHas nupamua
81 [Tpuszma. [Ipsimas u HaKIOHHAA 1
npu3Mel. [IpaBunsHas npuzma
[IpssMo#t napaienenunesn,
82 PSIMOYTOJIBHBIN 1
napajuienenumnesa, Kyo
g3 | DPIMYIIBIC MAOTOTPAHHIKH. 1 hitps://resh.edu.ru/subject/17/10
Teopema Ditniepa
Brinykiible MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe 1
Y TIONTYTIPaBUJIbHbBIE
MHOTOTPaHHUKHU
85 KonTponbnas padora 1
"MHororpaHHuku"
86 Homsrue sekropa ra 1 https://resh.edu.ru/subject/17/10
IUIOCKOCTH U B IIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwito mapaenenumeaa 1
90 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxxenue BexTopa no 6azucy
91 TPEX BEKTOPOB, HE JIEXKAINX B 1
OJTHOM TIOCKOCTH
92 CkansipHoe mpou3BeIeHUE 1 https://resh.edu.ru/subject/17/10
03 Brruncnenue yria Mexay 1
BEKTOpPaMH B IPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ 1



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BEKTOpaMHU

[Ipocreiimue 3a1a4uu ¢

95 1
BEKTOpaMH

96 [Ipocreiimne 3anauu ¢ 1
BEKTOpaMH

97 [Ipocreiimue 3ana4u ¢ 1
BEKTOpaMH

98 O0001IeHE U CUCTEMATH3ALHUSA 1
3HAaHUH

99 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUH

100 | Hrorosasi KOHTpOJBHAs paboTa

101 | HroroBas KOHTpOJbHAs paboTa

102 O606HvleHHe M CUCTEMaTH3alH 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB 102

1O [TIPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchl

[ToBTOpEHUE TEMBI
"KoopauHaTel BEeKTOpa Ha
TIJIOCKOCTH U B
npocTtpaHctae"

[ToBTOpEHUE TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Borunicnenue yria Mexmay
BEKTOpPAMHM B IIPOCTPaHCTBE'

[ToBTOpEHME TEMBI
"VpaBHeHHe MPSIMOii,
MPOXOSIIEH Yepe3 ABe
TOYKH"

VYpaBHEHHE IIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTHU B OTpe3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTpE3Kax

BekropHoe npousBeneHue

JInHeHbIE HEPABEHCTBA,




JIMHENHOE
MIPOrpaMMHUPOBAHUE

JIuHeiiHbIe HEPABEHCTBA,
JIMHEWHOE
MporpaMMHUpPOBaHUE

10

AHanuTHYECKUE METOBI
pacuéra yriia Mexnay
IIPSIMBIMU B MHOT'OI'PaHHUKAX

11

Apanutnyeckue METOAEI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKaX

12

dopmyJiia pacCTOAHUSA OT
TOYKH JI0 MJIOCKOCTH B
KOOpAMHAaTax

13

Haxoxnenue paccrostHuii ot
TOYKH JI0 IJIOCKOCTHU B Ky0e

14

Haxoxnenne pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B
MPaBUIILHON TUpaMUJIE

15

KonTponbhas padora
" AHanuTHueckas reomeTpus’”

16

CeueHns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOI'OI'PAHHUKH

17

CeueHnss MHOTOTPaHHUKOB:
METO/JI CJIEJIOB

18

CeueHnst MHOTOI'PaHHUKOB:
CTaHJApPTHBIE MJIOCKOCTH,




HCpCCC‘-IGHI/ISI HpSIMBIX H
IJIOCKOCTEN

19

[TapannensHbie psiMbIe U
IUIOCKOCTH: MapaiebHbIe
CEUYCHUS

20

[TapannensHble IPAMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIICHUH

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKPELIMBAIOIIUMUCS
IpsAMBIMHA

22

[lepnenukynsapHbIe IPSMBIE
U IIJIOCKOCTH: CTAHIAPTHBIE
apsl MEPIEHIUKYISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

23

IlepneHIuKyNIApHBIE MIPSIMBIE
U TUIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIIIpax

24

[leprieHAUKYIIApHBIE IPSIMBbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpaHHHUKaxX

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
nmoxoous

26

[ToBTOpEHME: TIIOMAAN




MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTS TITOIIA/ICH, COOOpaKeHMs
noxoous

27

IToBTOpenue: iomanu
MHOTOYT'OJILHUKOB, ()OPMYJIBI
JUTS TITOMIA/ICH, COOOpaKeHHUS
noxoous

28

IImomanu ceuennii
MHOT'OTPaHHUKOB: TIIOIIA TN
ITIOBEPXHOCTEH, pa3pe3aHusl
Ha 4acTH, COOOpaKeHUs
mopoous

29

IImomanu ceuennii
MHOTOTPaHHUKOB: TUIOIIA TN
ITOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, COOOpaskeHus
mo1o00us

30

KonTtponsHas pabora
"[ToBTOpEHME:
MHOT'OTPaHHUKH, CEYECHHUS
MHOT'OTPaHHUKOB"

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuieNenunena

32

3amaun 06 yaABOeHUH Kyda, O
KBaJpaType Kyoa; o
TPHUCEKIINH yTiia

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM




IIPSIMOYTOJIBHOT'O
napajuiesenumnena

34

[MpuxnanHble 3a1a4u,
CBSI3aHHBIC C BBIYHCIICHUEM
00bEMa IPSMOYTOJILHOTO
napasuiesnenurneaa

35

OO0BEM NPAMO TPU3MBI

36

CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB MPSIMOM TIPU3MBI

37

IIpuknansele 3anaum,
CBsI3aHHbIE C 00BEMOM
IIPSIMOY TIPU3MBI

38

Brruncnenme o0b€MOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
uHTerpaia. Oosem
HAKJIOHHOM MPU3MBI

39

Brruucnenne o05EMOB TeI €
TIOMOIIBIO OITPENEIIEHHOTO
unTerpana. O0bEM nupamMu bt

40

dopmyna 00bEMa TUPAMUIBI.
OrHolienre 00EMOB
MUPaMU/I C OOIITUM YTIIOM

41

dopmyna 00bEMa MUPaAMUIBL.
OTtHoieHNe 00HEMOB
MUPaMU/I C OOIITUM YTIIOM

42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU




HAaKJIOHHOM NPU3MBI

43

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMaMU
MU PAMH/TBI

44

[TpukiaaHbIe 3a0a9H 110 TEME
"O0BEMBI Ten", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOM MPHU3MBI

45

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM TTHPAMU/IBI

46

[Tpumenenne 00BHEMOB.
Beruncnienue paccTosiHus 10
IUIOCKOCTH

47

KonrtponbHas padora "O0béM
MHOTOrpaHHHUKa"

48

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

49

Hunuaap. [psamoit kpyroBoi
nuuHap. [nomans
MMOBEPXHOCTH LUAJIUHIPA

50

Konnveckasi TOBEpXHOCTB,
oOpa3yroInue KOHUYECKOU
noBepxHocth. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO, TTapajlyIeIbHON
IJIOCKOCTH OCHOBAHMS




52

VY ceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
yCEeUEHHBIX KOHYCOB

53

[Tmomaae 00xOBOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

54

ITnowane OOKOBO
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

55

CTepeOMeTpI/I‘ICCKI/IC 3aJa4n
Ha J0Ka3aTCJIbCTBO U
BBIYHCIICHHUC, IOCTPOCHUEM
CeUeHHI HUJInHApAa, KOHYCa

56

CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeIbCTBO U
BBIUHCIIEHUE, TOCTPOCHUEM
CEYECHMH LIWINH/Ipa, KOHyCa

57

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C LUJIMHIPOM

58

[Tpuknanueie 3ana4m,
CBSI3aHHBIE C ITUIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl 1 mapa
¢ rockocThio. Kacanue mapa
U chepbl TIOCKOCTRI0. Bun
n300pakeHue mapa

61

[epeceuenue cdepsl u mapa
¢ iockocThio. Kacanue mapa




1 cdepbl TNIOCKOCThI0. By u
n300pakeHue mapa

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpuyecKue 3a1auu
Ha JI0OKa3aTeIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC CO
cthepoii u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JJ0Ka3aTelbCTBO U
BBIYMCIICHUE, CBA3AaHHBIC CO
cdepoii u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[MpuknagHele 3a1a4mn,
CBsI3aHHBIE cO chepoit 1
IapoM

67

[ToBTOpEHME: OKPYKHOCTH Ha
IINIOCKOCTH, BBIYMCIICHHUA B
OKPY>KHOCTH, CTaHAAPTHBIE
moaoous

68

Pazmmunble KOM6I/IHaHI/II/I TCII
Bpali€HUsA U MHOTOT'PaAaHHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"




70

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O0béMm unuHIpa. Teopema
00 00BéMe psIMOTO
UTHHPA

73

Brrunciienune 00bEMOB TEI €
[TOMOIIBIO OMPEIEIEHHOTO
uHTerpaia. O0bEM KoHyca

74

ITmowmanu OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a1auH,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB ITMIIMH]IPA, KOHYCa

76

[IpukiiagHele 3aga4u 10 TEME
"OO0BEMBI U ILIOLIAIH
noBepxHocTel Ten"

77

O0BEM m1apa 1 I1apoBOro
cektopa. Teopema 00 00bEMeE
mapa. [lnomans cdepsl.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHHEM
00BEMOB 11apa, MAPOBOTO
CerMEeHTa U IapOBOTro
CEeKTOpa

78

[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIE C




00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLIEHUS MEKITY
IUTOMIA/IIMH [TOBEPXHOCTEH U
o0BEMaMK MOAOOHBIX TET

79

[Tomo6HBIC TENa B
npocrpascTse. M3sMeHeHune
00BbéMa IIpu 1I0100MH.
CrepeomMeTpHrUeCcKHE 3a1a9H,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB TeJ U ILIOIIAACH
MOBEPXHOCTEH

80

KonTponbhas padora
"[1momraay MOBEPXHOCTH U
00BEMBI KPYTJIBIX TE"

81

JIBU>KEHUs MPOCTPAHCTBA.
OTtoOpakenusi. J{BukeHus u
paBeHcTBO (huryp. O6mme
CBOMCTBA ABMKECHUM

82

Bunwl nBukeHuit:
MapaJuiebHbIN IIEPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IPSIMOi1

83

[Ipeobpa3zoBanus mogo0ous.
[Ipsimas u chepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
NMPUMCHCHUC IBUKCHUS

85

KonrponsHas pabora
"BekTops! B mpocTpaHcTre"




86

O6o0maromee MOBTOPEHUE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10-11 knaccos,
cUucTeMaTu3anus 3HaHH:
"[TapajienbHOCTD MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

Oo6o0miaromee MOBTOPEHNE
11 moHsATHI U METOIOB Kypca
reomerpuu 10-11 knaccos,
cUcTeMaTu3alus 3HaHH:
"BekTopsl B mpocTpaHcTse"

88

O6o0m1aromee MOBTOPEHNE
11 noHsATHI M METOIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTe”

89

O6o061matoniiee NOBTOPEHKE
11 noHsATHIA U METOIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOTrpaHHUKA"

90

O6o0m1aroniee MOBTOPEHUE
11 moHsATHIA M METOIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTH3alys 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

91

O6o0mu1aromee MOBTOPEHUE
11 moHsTHI ¥ METOZIOB Kypca
reometrpun 10—11 kmaccos,




CHCTEMAaTH3aInsI 3HaHUH:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

O6o0maromee MOBTOPEHUE
11 moHsTUI ¥ METOJIOB Kypca
reometrpuun 10—11 kinaccos,
CHCTEMAaTH3allMsl 3HAHMIA:
"[Lnomiaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TE"

93

HrtoroBas KOHTpOJIbHAS
paborta

94

HToroBast KOHTPOJIbHASI
pabora

95

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIHsl 3HAaHHHA

96

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
poJb B pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJb B pa3BUTHHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasButus
CTEpPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJOTHH

99

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U e
pOJIb B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

101

Hcropus pasBurus
CTEPEOMETPUHU KaK HAyKU U €€
POk B pa3sBUTHHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
poJb B pa3BUTHHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Marematuka. ['eometpus. Yrinyonennsiii ypoBenb: 10 kimacc: yueonnk / A.T.
Mep3zmsik,[{.A. Homuposckuit, B.M. IlonskoB. — M.: Benrana-I"pad, 2020.
Marematuka. 'eomerpus. YrinyOaeHnHbiit ypoBeHs: 11 kiacc: yueOnuk / Al

Mepsnsik,/JI.A. Homuposckuii, B.M. [TonsikoB. — M.: Benrana-I'pad, 2020.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Marematuka. 'eomerpusi. YrinyOaennbiit ypoens: 11 knacc: yueOnuk / AT
Mepznsk, /. A. Homuposckuii, B.M. IlonsikoB. — M.: BenTtana-I'pad, 2020.
Marematuka. ['eometpus. Yrinyonennsiit ypoBenb: 10 kinacc: yueonuk / A.T.

Mepsnsik, /. A. Homuposckuii, B.M. [TonsikoB. — M.: Benrana-I'pad, 2020.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/ DnekTporHas OMOIMOTEKA YUCOHUKOB U METOINYCCKHX
MaTepHAaIOB

« http://www.math.ru Marepuansl o MmaTeMaTuke B EQuHON KOJIEKIINN

1M (pOBBIX 00pa30BATEIBLHBIX PECYPCOB

* http://www.bymath.ne t 'azeta «Marematuka» M3natensckoro goma «IlepBoe
CEHTSOPS»

* http://www.uztest.ru 3agauu mo reomeTpun: HHPOPMAITHOHHO-TIONCKOBAs


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/

cucreMa

* http://www.problems.ru KommnsriorepHas MaTeMaTHKA B IIKOJIC

* http://school.msu.ru Maremaruka. lllkona. Bynymee. Caiit yanrens
mareMatuku A.B. [lleBkuna

* http://www.etudes.ru Marematndyeckoe 0Opa3oBaHue: MPOIILJIOE U HACTOSIIIECE.
WHTepHeTONOIMOTEKA TI0 METOIMKE TIPETOIaBaHMsI MATEMATUKH

* http://www.exponenta.ru I[Topran Allmath.ru — Bcst maTematuka B 0JHOM

MCCTC


http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/




