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IHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpPOBHS JIsI
obyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHapTa CPeAHEro 001Iero oOpa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, W TPAAUIMA POCCHUUCKOTO 0Opa3oBaHUS.
Peanuzanusi mporpaMMbl 00eCrieYuBaeT OBJIA/ICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMU OCHOBY JJISI CaMOPA3BUTHSl W HENPEPHIBHOIO 00pa30BaHMUS,
LETIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOIO PAa3BUTHS
JUYHOCTU 00YYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHust OOYyCIIOBJIEHA MPAKTUYECKONH 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TEOMETPHHM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHSA OO0ydaroImuxcs, (GOopMHUpPOBaHUSA (YHKIIMOHATHLHOW MaTeMaTHYeCKOU
IPaMOTHOCTH, U3yYCHHUS JIPYTUX YUCOHBIX TUCHUIUIMH. Pa3BuTHe y 00ydJaromumxcs
MPABWIBHBIX TPEJICTABICHHA O CYIIHOCTH M IMPOUCXOXKICHHH T'€OMETPHUCCKHUX
abcTpakiuii, COOTHONICHUHM pPEeaJbHOr0 W HJACaIbHOr0, XapaKTepe OTPaKCHWUSI
MaTEMaTHYCCKON HAyKOW SBJICHMH W TIPOLIECCOB PCAIBHOIO MHpa, MECTE
TC€OMETPHUH B CUCTEME HAYK M POJIM MAaTEMAaTHICCKOTO MOJICITMPOBAHKS B HAYIHOM
MO3HAHUM M B TIPAKTUKE CIIOCOOCTBYET (DOPMHPOBAHHUIO HAYYHOTO MHUPOBO33PCHUS
yYaluxcs, a TakKe KauyeCTB MBIIUICHHUS, HEOOXOIMMBIX [UIS aJanTalid B
COBPEMCHHOM OOIIIECTBE.

['eomeTpus sBIS€TCS OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOOECrne4YrBaeT BO3MOKHOCTb H3YYEHHS Kak
JVCIIMILTAH €CTeCTBEHHO-HAYYHOUN HANPABICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIUIeHHe, (OPMUPYEMOE TPH HM3YYCHHH OOYYarOIIMMHCS
MOHSATHHHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IICHIOYKH JIOTHUSCKHUX YTBEPIKICHUIH
B XOJ€ PCIICHUS TSOMETPHUYECKHX 3aJad, YMCHHE BBIIBHTaTh W OIPOBEPraTh
THITOTE3bI HEMOCPEICTBEHHO HWCIOJB3YIOTCS TPH PEIICHUU 3a7ad eCTCCTBCHHO-
HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpHUEHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECCTBEHHYIO POJIb BO
BCEX 00IacTsIX ACSATENHHOCTH 4YelioBeka. OpueHTaIus 4esloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIbHOTO OBITHS, Gdopma
OTpaXCHUSI OKPY’KAIOIIET0 MHpA, YCJIOBHE YCIEHIHOTO TO3HAHUS W aKTHBHOTO



npeoOpa3oBaHus  JEeHCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIBl YYEOHOW H TPYIOBOH JIEATEIHHOCTH,
SBIISICTCS OJAHMM M3 MPO(ECCHOHAIBHO BaXKHBIX KAauecTB, MOJITOMY aKTyallbHa
3amaya (opmMupoBaHUS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MIPAKTHUECKOHN EATEIHLHOCTH TI0 MHOTUM HaIpPaBICHUSIM.

Llenp ocBoeHuss mporpammbl ydeOHoro Kypca «l eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — o00meoOpa3oBaTebHOE M OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  O0OecledeHHe  BO3MOXXHOCTH  MPUOOpPETEHUS |
UCTIOJIb30BAaHUSI CHCTEMAaTHYECKUX T'€OMETPHUUECKUX 3HAHWUH W JICHCTBUH,
cHeM(PUUHBIX T€OMETPUH, BOZMOXKHOCTH YCIEITHOTO MPOJOHKEHNUS 00pa30BaHMs
M0 CTICTIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOJIb30BAHIEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YPOBHE TIpeqHA3HAYCHA JIIs
00yJalolMXcs CPEIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHCHHHA
Ha YpPOBHE OCHOBHOI0 00I1ero oopa3zoBanusi. TakuMm oOpa3om, oOyyaroliecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYE€CKHE YMEHHsS, CBS3aHHBIC
CO CHEHU(PUKON TreoMeTpur U HEOOXOAMMbIE IJIsl JKU3HM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHIO Ooee
ry00KO, €clii B JalbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN AEATEIHbHOCTH.

JIOCTHM)KEHHE LeNM OCBOEHHUS NpOrpaMMbl  00ECHEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadaMH  OCBOGHHUS  Kypca
«I"'eomeTpum» Ha 6a30BOM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupoBaHMEe NpPEACTABIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPbI 1 OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHE MpPEACTABICHHUS O MHOTOTPAaHHHMKAX M TelaxX BpalleHUs
KaK O BOXHEHIIMX MaTeMaTHUYECKHX MOJCIISIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4YaTh Pa3HbIC SBJICHHS OKPYIKAIOMIETO MHUPA;

e (dopMupoBaHHE YMEHHS pACIIO3HABAaTh Ha dYepTexax, MOJCIAX W B
pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHNUS;

e OBJIaJICHUE METOJAMU PEIICHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300paKEHHSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupOBaHHE YMEHHUS OIECPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHs U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIAJEHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHWEe yMEHHUS TMPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccyXJeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3ajad ¢
MPAKTHYECKUM COJICP)KaHUEM;



e Ppa3BUTHE MHTEIJIEKTYaJIbHbBIX u TBOPYECKHUX CHOCOOHOCTEM
oOydJarommxcs, IO3HAaBaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIIICHHUS;

e (opmupoBanue byHKIIMOHATHHON rPaMOTHOCTH, pEleBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T'E€OMETPUUYECKHX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallMsX M MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (OpMyIMpOBaTh WX Ha S3BIKE
T€OMETPUM U CO3aBaTh T€OMETPUUECKHUE MOJIENIN, IPUMEHSATh OCBOEHHBII
FEOMETPUYECKANM anmapaTr sl PElIEHUs NPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OTnuunTeThHONM OCOOCHHOCTHIO MPOTPAMMBI SBJISIETCSI BKJIIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro M3Yy4YeHWs 3a7ad, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JadbHEUIIEMY U3YUYCHHIO MTPEIMETA.

[Ipeanourenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4almxcsi B Kypc€ CTEpPEOMETPUM MPOBOAUTCA 3a CUET pEIIeHUs 3aJad Ha
CO37aHME  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
MIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOJUTCS € ONOPOM Ha
HarIsiIHOCTh, A ONEpUpPOBaHHME OOpa3oM — B YCIOBUSX OTBJICUEHUS] OT
HarJIsiIHOCTH, MBICIIEHHOTO U3BMEHEHHUSI €70 UCXOJHOTO COJICPKAHUSL.

OcHoBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MuororpanHukn», «lIpsiMbie U MIOCKOCTU B MIPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensieTcs HE TOJbKO IO COAEPXKAaTENbHBIM JIMHUSIM, HO W IO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero 0opa3oBaHusl.

Copepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM PE3YJbTaTaM
OCBOCHHsI paboyell MmporpaMMbl, pacupenei€HHBIM [0 ToJaM OOydeHus,
CTPYKTYPHUPOBAaHO TakKuM o0O0pa3oM, 4YTOOBI OBIIQJIECHUE T'€OMETPUUYECKUMHU
NOHATHUAMHU Y HaBbIKAMU OCYUIECTBIISIOCH MOCJIEA0OBATEIBHO U MOCTYHATEIBHO, C
COOJIIOICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIKUCH B
OOIIyI0 CHCTEMY T€OMETPUYECCKUX MPEJCTABICHUN OOYUYaIOIUXCS, PACIIUPSST |
yriyossis e€, 00pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpuu orBoaurcs 2 4yaca B Henelno B 10 kinacce u 1 yac B
Hejento B 11 kacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajuiejibHble M CKpeluBaromuecs npsimele. [lapamienbHOCTs NOpsIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: INApajUyIeibHbIE IIPSMBIE B  INPOCTPAHCTBE;
MApaJUIENBbHOCTh TPEX MPAMBIX; MNAPAIUICIBbHOCTh MPSIMOU M TUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpPSIMbBIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapajuieabHbIE IIOCKOCTH; CBOWCTBA
napajuieNbHbBIX  TulockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpHl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenunes]; IOCTPOCHUE CEUECHU.

[TepneHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajUIebHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TeopeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCThIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TMPU3HAK NEPHNEHIUKYJSAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKH

IToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBITYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAA IIOBEPXHOCTh MIPU3MBL. [Tapaiutenenunen, MPSMOYTOJIbHBIN
napajuienenunes; 1 ero cporcrsa. [lupamupga: n-yronapHas nuapamMuja, I'paHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yCeuéHHass nupaMuga. OJIEMEHTBl NpuU3Mbl W nUpamuabl. lIpaBuibHbIE
MHOTOIPaHHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHMKA; ITPAaBWIbHAS MPU3Ma U
[IpaBWIbHAsL NHMpaMUJA; [pPAaBUJIbHAS TPEYrojbHAs IHUpPAMUIA W IPABUIbHBIN
terpasdap; KkyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeueHns NpU3Mbl U TUPAMUIBI.

CummMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  OJJEMEHTHl CUMMETPUM B NHpaMUlax, MapajieienuIenax,
MPaBUJIbHBIX MHOTOIPAaHHHUKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, uaroHaiu, YIJIbL.
[Tnomaas OOKOBOW TOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTU MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUIBI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstue o0 o0BéMe. OO0BEM
OUpaMU/JIbl, IPU3MBI.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Y4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIMU 00YyYaIOLIErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJIEHAa POCCHUHCKOrOo OOIIecTBa, MPEICTABIECHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aUMOJCHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSIMA 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HIACHTHUYHOCTH, YBAKCHHUS
K MIPOIIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHKEHHUM B JPYIMX HayKaxX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTUKEHUW HAYKU U JIESTEIbHOCTBIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyayLIETro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ad, pEelIeHUH, paccy X IeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3I0POBbIO (3/10pOBOE€ TMHUTaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/bIXa, peryJsipHas duznueckas AKTUBHOCTB); (du3HuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymielt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHYeCcCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIbTYpPhl, IOHMMAaHWUEM BIIMSHUS
COIMAJTBHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJIeM;
OpHCHTaIlMeld Ha IMPUMCHEHHE MAaTEMAaTHYCCKHUX 3HAHWHN JUIA pelieHus 3a7ad B
00JlacTH  OKpYXKalollel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCIJICJICTBUN TSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS:_

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIICCTBEHHOM TMPAKTUKH, ITOHUMaHUEM
MaTEMaTHYCCKON HayKh Kak cQepbl YeIOBEUECKOW JEATEeIbHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH ISl DPA3BUTHS I[HUBWJIM3AIIMU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUDA,;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYID M HCCIIEAOBATEIBCKYIO JESATEIHHOCTh
WHIAVUBUIYAJIBEHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OellCTNEUAMU.

1)  Vuusepcanvnvie = nosmaseamenwvuvle  Oeticmeus,  obecneuu8aOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICamwezo  Mupa;,  npumeHenue  JIO2UHECKUXx,
uccne0o08amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYMIECTBEHHBIC TIPU3HAKN MaTEMaTHICCKHIX
O00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA s OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh U  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3H U
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAONIONCHHUSIX M YTBEPKICHUSX;



npemjiaraTh ~ KPUTEPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HWCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUU (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apIyMEHTALUIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHHs, BbIOUpATh HauOoJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK UCCIENOBATEIHCKUM WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaThu4ecKoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIICHUSI M BBIBOJIBI MO pe3yjIbTaTaM
MPOBEANEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PabGora ¢ unpopmanmeii:

e BBIABIATH ACPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a9H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATH €€ B Pa3IUYHBIX (HOopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTh uHdopManuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblIE  Oelcmsus, 0becneuusarom

ChOPpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUHM C
YCJIOBHUSIMHU U LIEJISIMH OOILIEHHUS; SICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBaTh MOSICHEHUS MO
XOJly pelIeHUs 33]1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBIN pe3yJIbTaT;

B X0JI€ 0OCYKIEHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIEMBI, pelIaeMOM 3aJ1a4uM, BbICKA3bIBATh UJIEU, HALIEJIEHHBIE HA IIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYaCTHUKOB AHAaiora, OOHapyXUBaTh PazIU4Me W CXOJCTBO IMO3UIUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMSI,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUA C y4ETOM 3a/1a4 MPE3EHTAIlUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUyaTbHON PabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH IICJTh
COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pacrpeAeNaTh BUABI pabOT, J0roBapUBaThHCs, 00CYKAATh MPOIIECC
U pe3yJibTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIHOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPabOTHl W
KOOPJIMHUPOBaTh CBOW JEHUCTBUS C JAPYTMMH 4YJI€HaAMU KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHue cCMbICLO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 pelieHus
C YYETOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  [IO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JTAHHBIX, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LIEIU U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHHUS PE3YIbTAaTOB AECATEIBbHOCTH,
HaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUSIMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CJIEICTBUSI M3 HHUX IPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIMU: MTAPALICILHOCTh U MEPIECHANKYIISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudummpoBath B3aMHOE pPACIOJIOKEHHE MPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: IBYTPAHHBIA yTOJ, TPaHW ABYTPAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIA YroJl IBYTPAHHOTO yTJia; TpaaycHas Mepa
JIBYTPAHHOTO YTJIA.

OneprpoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMHpaMuIa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJijIeNIeuIe 1, Kyo0).

KnaccupumnmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS A
kimaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOTPAHHHKH; TIPSAMBIC ¥ HAKJIOHHBIE TIPU3MBI, TTapaJUICICTUTICBI).

OnepupoBath MOHATUSMHU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIIUIIBI TIOCTPOCHUS CEUSHUH, UCIIONIb3YSI METOT CIICIOB.

CtpouTh CceuYeHWUS MHOTOTPAHHMKOB METOJOM  CJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKACHHE TE€OMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNTOPUTMaM, TPUMEHSSI W3BECTHBIC AHAUTUYCCKUE METOABI TMPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a9 Ha BBIYUCIICHUE PACCTOSHUN MEXKITY IBYMS
TOYKaMH, OT TOYKA JO TNPSIMOW, OT TOYKH JO ITUIOCKOCTH, MEXIY
CKPEIIHNBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HaX0XKACHUE TEOMETPUICCKUX BEITUYMH MO 00pasiaM WIH
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHATUTUYCCKHE METOIbl TMPU PEHICHUU
CTaHIAPTHBIX MaTeMaTHYEeCKMX 3aJad Ha BBIYHCICHHEC YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXIy TMPSIMOA H  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boraucisats 00bEMBI U TUIOMIAAN TOBEPXHOCTEM MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMuaa) ¢ TOpUMEHeHHueM (GOpMys; BBIUMCIATH COOTHOIICHHSI MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH W HWHTEPIPETHUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax W
PUCYHKaX.

[IpumensaTs reomerpuueckue (HakTbl i PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAnoararllnX HECKOJIbKO IaroB PELIEHUs, €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbl B IBHOM (hopMme.

[IpumenaTs mOpocTedmne NpOrpaMMHBIE  CPEACTBA H DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTHE TMpUMEpPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KW3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIC 3HAHUS HAa IPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallul W IPUMEHATh HW3YUYCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTU4eckKu Cc(HOopMyJIMpOBaHHOM MpPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, ammapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Kontpoasbnsbie | IlpakTuyeckue
n/n NMPOorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnmoreka [JOK
! Baezienue B cTepeoMeTpHIo 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnoreka [JOK
[TapaynenbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [leprieHAUKYIAPHOCTD NPSMBIX U 12 bubanorexa HOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
but6mmoreka [{OK
4 YIubl MeXAY NPSAMBIMU U IUNIOCKOCTAMMU 10 1 httns://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
> Muororpanui 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
1
6 OOBEMBI MHOTOTPAHHUKOR 0 https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YIJIbI 4 1 bubmorexa [TOK
P ' P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoxka Konrtpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTebHbIE
padoTsI e padoThbl
pecypchl

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKA, psiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna

0B DaKE A DHCVIKE 1 bu6mmoreka [IOK
u HUS Ha PUCYHKaX:

p pHcy . https://m.edsoo.ru/aecc77cd
U300paXeHHs MII0CKOCTEN,
napajvieJIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsTHSA: TIepeceKaronuecs
TJIOCKOCTH, TEPECEKAIOITUECS MpsiMast 1 bubmorexa [OK
- 11eP p https://m.edsoo.ru/2d8a9¢99
1 TUIOCKOCTh
[TonsTus: nepecexaronecs
bu6mmoreka [IOK

MJIOCKOCTH, TTePECEKAIOIIUECS TIpsMast 1

H IIJIIOCKOCTb

https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOT'OI'paHHUKaMU,
n300pakeHHe MHOTOTPaHHUKOB Ha
pHICYHKaX, Ha IPOCKITHOHHBIX
gepTexax

Bbu6mmorexa [JOK
https://m.edsoo.ru/a63959ed

HauanpHbie cBenenus o kyoe u
[IAPaMUJIE, UX PA3BEPTKU U MOJCIIHU.
CeueHnst MHOTOTPAaHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

Hauanwsubie cBenenus o kyoe u

bu6mmoreka [JOK




[IAPaMUJIE, UX PA3BEPTKU U MOJCIIHU.
CeueHust MHOIOIrpaHHUKOB

https://m.edsoo.ru/3d8ffd32

[TonsTre 00 aKCHOMATHYECKOM

7 ocTpoe cTepeomMe aKCHO bubmmorexa [IOK
MIOCTPOCHHUH CT METPUH: aKCHOMBI
p p P https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM
8 MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI bubmorexa [TOK
p p pHi: https://m.edsoo0.ru/239¢8cb4
CTEPEOMETPHUH U CJICACTBUS U3 HUX
[TonsiTne 06 aKCMOMATHYECKOM
9 MOCTPOEHUHU CTEPEOMETPUHU: aKCHOMBI bubmorexa [OK
P P PHI: https://m.edso0.ru/65¢6b106
CTEPEOMETPHUH U CJICACTBHUS U3 HUX
[TonsTre 06 aKCHOMAaTHYIECKOM
10 MIOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI bubmorexa [JOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CJICACTBUS U3 HUX
B3anMHOe pacnosioxKeHUe NpsIMBbIX B
1 IIPOCTPAHCTBE: NEpeceKaromecs, bubnuorexa [IOK
MAPAIUIEIBHBIE U CKPEIIUBAKOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapamienpHOCTB NPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTRBE:
12 ADAILIE . . bubmuoreka [JOK
napajuieJIbHbIC MPSMBIC B
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUICILHOCT TPEX
TIPSIMBIX
[TapamienbHOCTD IPSIMBIX U
13 IUIOCKOCTEN B MPOCTPAHCTBE: bubnuorexa [IOK
[TapayienpHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 Yrael ¢ cOHanpaBiIE€HHBIMU bubnuoreka [JOK




CTOpPOHAMHU https://m.eds00.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubnuoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanneabHOCTh TIOCKOCTEH: bubnmoreka [JOK
rnapajuiesibHbI€ TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjIebHbIX INIOCKOCTEN buomorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocrelinie npocTpaHCTBEHHbIE
19 (bIIjI)F bl Ha nnoI::KoT:;H' TEeTpad bubmorexa [JOK
yp - TETPadIp, https://m.edsoo.ru/4a28dc02
Ky0, mapasienenure;
. bubmuoreka [JOK
20 Hoctpoettite ceteiii https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Hoctpoente ceuetit https://m.edsoo.ru/ec26fe5d
KoHnTtponbHas pabora 1o Teme
” "[IpsiMbI€e ¥ TIIIOCKOCTH B bubnuorexa [JOK
npocTtpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTER"
[lepnenaAuKyISpHOCTD MPSAMOMN 1
23 nncl))CKocI"[m'};[e Iz'IeH WK IJ)'UI HbIE bubmorexa [OK
- TICPIICHIMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble napasuieabHble U bubnuorexa LIOK
MEPIEHIUKYIIIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Ipsimble napasienbHble U bubnuorexa LIOK
MIEPIEHIUKYIIIPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmoreka [JOK




IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHauKyIsIpHOCTH bubnuorexa [IOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsimMoit bubnuoreka [JOK
NEPIEHANKYIJISIPHON IIJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsimoit bubnmoreka [JOK
MEPIECHINKYISPHOMN TIIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsmMoit bubmuorexa [IOK
MEPIECHINKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprienquKysip U HAKJIOHHBIE!
31 a(iTOSIHI/IeyOT IT)quH 0 TIJIOCKOCTH bubmorera [IOK
p ? ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSAMOU JI0 TITIOCKOCTH
[lepnenauKyJsp ¥ HAKJIOHHBIE:
32 aCPCTo;IHI/IeyOT ”IF)O‘IKI/I 0 TUIOCKOCTH bubmmorexa [JOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOH 10 TIIOCKOCTH
[lepnenauKyIsip U HAKJIOHHBIE:
33 a(iJTO}IHI/IeyOT IT)OIIKI/I 0 IUTOCKOCTH bubmorexa HOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSIMOM 10 MIIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
34 anCTOHHI/IeyOT I;O‘IKI/I 0 IUTOCKOCTH Bubmmorexa [JOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM 0 MIIOCKOCTH
35 VYrbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
MPSIMOU U TIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JUHEHHBIN yroi bubnuorexa LIOK
JBYTPAHHOIO yIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yIroil bubnuoreka [IOK

JIBYTPaHHOTO yIJia

https://m.edsoo.ru/c7c777ed




IlepnenauKyISIpPHOCTB IIIOCKOCTEM:

Bbu6morexa [JOK

38
fIpH3HaK H(ip HCHAHKYJIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYISIPHOCTD IJIOCKOCTEH:
39 o 11/33Ha1< Heyneg AKYJIAPHOCTH ABYX bubmorexa LHOK
p Up FHIY P By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHaUKYIIPHOCTD INIOCKOCTEMN:
40 v I/I:3HaK neyneg UKVIISIPHOCTH JIBYX bubmorexa LOK
p Vp FHY P Ay https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEpHOECHIUKYIIAPAX bubmorexa LHOK
P p p JHKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX MepOeHIUKYIIIPaX bubmorexa HOK
P P p JHKYIAp https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX NMEPHEHAUKYIIIPAX bubmorexa HOK
p PEX TICPIICHMIY AP https:/m.eds00.ru/9f246736
KoHnTtposnbHas pabota 1o temam
44 "TlepnieHAUKYJISIPHOCTD MPSIMBIX U bubnuorexa LIOK
wiockocTe" u "Yriuel Mexay https://m.edsoo.ru/5b971ef3
HOPSIMBIMU U TNIOCKOCTSAMHU"
[loHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOT'PAaHHHKA,
45 BBIITYKJIBIE U HEBBITYKIILIE bubmorexa LHOK
Y y -~ https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKH; pa3BEPTKa
MHOTOI'paHHHKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHMS [IPU3MBI; IPSAMAs U bubnuorexa [IOK

HaKJIOHHAs IPU3MBbI; OOKOBas U
IIOJIHASI IOBEPXHOCTH IPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapamrenenunen, NpsMOYTOIbHBIN

bubmuoreka [JOK

47 rapajulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuja: n-yrospHas NupaMuja,
IPaHU ¥ OCHOBaHUE NMUPaMUJIbI;
48 OOKOBast U MOJHASI TOBEPXHOCTh buommorexa LIOK
. https://m.edsoo.ru/fblcd0as
MUPAaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupamua
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATHE IPABUIIBHOTO

49 MHOTIOTpaHHMKA; IPaBUJIbHAs IPU3Ma bubnuoreka LIOK
Y [IpaBWIbHAas IMPAMUA; [IpaBUIIbHAs https://m.edsoo.ru/074c8865
TpeyrojbHas MUpaMuaa u
IIPAaBWIBHBIN TeTpasap; KyO
ITpencraBieHue o NpaBUIbHBIX

50 MHOTOIPAHHUKAX: OKTa’p, bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf
JOJIEKA3P U UKOCABIP.
CummeTpust B IpOCTPAHCTRBE:
CUMMETpPHSI OTHOCUTEIIHO TOUYKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnuorexa [IOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuleJIenuIe1ax, paBUIbHbBIX
MHOTOI'PaHHHUKAX
Brraucnenue 31¢eMEHTOB

52 MHOTOTPaHHHUKOB: péOpa, NuaroHaiu, bubmmorexa [OK

https://m.edsoo.ru/6cdbecef
YIJIBL
53 [Tnomaas 6OKOBOM MOBEPXHOCTH U bubnuorexa [IOK

MOJTHOM TOBEPXHOCTH MPSIMOM
MIPU3MBI, TUIOIIA b OCHOBAHHM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157




IIPSIMOM IPU3MBI

[Tnomans 60KOBO MOBEPXHOCTH U

IMOBCPXHOCTHU HpaBHHLHOﬁ

bu6mmoreka [JOK

>4 HHpaMHf[H’ feopema o Hﬂom_,aﬂn . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TTUPAMH/TBI
55 KonrponbHas pabora no reme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
36 Horsmue 00 0oreme https://m.edsoo.ru/7ad0020b
n bu6mmoreka [JOK
37 OOBEM mupamu et https://m.edsoo0.ru/235171b3
N bubnuoreka [JOK
>8 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
39 OOBEM mHpami LI https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 OOBEM mHpam LI https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O0BEM TPU3MBI http
s://m.eds00.1u/79853608
N bubmuoreka [JOK
2
6 OObEM npH3MEI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OObEM MpH3MEL https://m.edsoo.ru/482d3f51
64 KonTponbHas pabota no teme bubmmoreka [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c¢
65 [ToBTOpeHme, 00600mEeHNE bubnmorexa [JOK




cUCTeMaTu3alus 3HaHuH.
[TocTpoeHue ceueHuii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpenue, o6o0IIEHNE
CHCTeMaTH3alns 3HAHUH.

66 Breruncnenue paccTosiHU: MEXKITY 1 bubnuoreka [JOK
JBYMs TOYKaMH, OT TOYKH 0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIMBAIOIIMMUCS TPSIMBIMU
bu6mmoreka [JOK
67 n 0 1
TOTOBA KOHTPOILHAA paboTa https://m.edso00.ru/b9146bc0
[ToBTOpenue, 06001IEHNE
CHCTEMAaTHU3aIUs 3HAaHU.
Brrunciienue yrioB: MEx/1
68 CKpEIIHBA0 ZIMI/ICSI I SIMIZ;MI/I 1 bubmorera [JOK
petit HIU p ’ https://m.eds00.ru/56765e8b
MEXIy MPSIMOM U TUIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTIIOB MEXKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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