MUWHHUCTEPCTBO MTPOCBENIEHUSI POCCUMCKOMN ®EJEPAIIUA

MBOY "Kpacno6appuxkagnas COLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
[ VKaxxuTe JOJKHOCTS | [ VkaxkuTe JOJKHOCTS | [ VKaxuTe HOJIKHOCTS |
[ykaxxuTe PUO] [ykaxxute PUO] [ykaxxute ®PUO]
[Homep npukasa] ot [Homep npukasa] ot [Homep npukasa] ot
«[amucao]» [mecsu] [rom]r. «[amcno]» [mecsu] [rom]r. «[amcao]» [mecsau] [rox]r.
PABOYAS ITPOI'PAMMA

(ID 6323467)

yueOHoro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHD)

s ooydaromuxcs 10 — 11 kimaccos

p.n.Kpacubie bappukansr 2024



MMOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBasieTcss OgHUM H3 0a30BBIX KypCOB HAa YpPOBHE CPEIHETO
o01ero 0opa3zoBaHus, TaK Kak 00€CIIeYMBAaET BO3MOXKHOCTh U3YUEHUS JUCIUILINH
€CTECTBEHHO-HAYYHOM HANpPaBIEHHOCTH U TMPEIMETOB T'yMAaHUTAPHOTO IUKJIA.
[TockonbKky  JOrmueckoe  MbIIUIeHHE,  (QopMuUpyeMoe TpH  H3yUYEHUHU
OOYYarOIITMMUCS TTOHSITHHHBIX OCHOB T'€OMETPHH, TIPHU JI0KA3aTEIBCTBE TEOPEM M
MIOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPXKIACHUHN MPU PEIICHUU TeOMETPHUSCKHIX
3ala4y, yMEHHE BBIJIBUTaTh M ONPOBEPratb THUIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPH PEIICHUH 3a7]ad €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTHU
(du3znyecKkux 3aaay.

[ens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIHOCOOHOCTEH O0OydYarouuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaThkKa»  4epe3  O0ECleUeHHE  BO3MOXXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKHUX 3HAHUW U JEHCTBUH,
cnenupUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOoheCCUOHATBLHOTO
o0pa30BaHUsI, CBI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATHKH.

[IpuopuTeTHRIMU 3aladaMd Kypca TEOMETpUHM Ha YriayOnEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCSL:

pacHIMpeHre MpeACcTaBiIeHUs] 0 TEOMETPUU KaK YaCTH MUPOBOU KYIbTYpPHI U
dbopMHUpOBaHNE OCO3ZHAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (QUTypaX KaK o
BOKHEHIINX MaTEMaTUYECKHX MOJIETSX, IMO3BOJSIONIUX OINUCHIBATh U HU3YYaTh
pa3HbIe SBICHUS OKPYKAIOIIEro MUpa, 3HAHKE TIOHATUIHOTO afmapara 1mo pa3aeny
«CtepeoMeTpusi» y4eOHOr0 Kypca TeOMETPHH;

dbopMHUpOBaHWE  YMEHHS ~ BJIaJIcTh ~ OCHOBHBIMH  TOHATHSMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl M HAXOJHTh
HECTaHJAAPTHBIE CTIOCOOBI PEIICHMS 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUPE MHOTOIPAaHHMKHM M Tejla BpalleHUs, KOHCTPYMPOBATh T€OMETPUUECKHUE
MOJIETIH;

dbopMHUpOBaHNE TOHWUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOT'O IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpui, (popMUpOBaHHE MOHUMAHHUS POJIUM AKCHOMATUKHU MpPH
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE yMEHHUS BIAJACTh METOJAAMHU JO0KAa3aTeIhCTB W aJITOPUTMOB
pelIcHus, YMEHUS WX TMPUMEHSATH, MPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3aa4 U 33/1a4 C PAKTUYECKUM CO/ICPKAHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  MPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNU U POJIM aKCUOMATHKH B IPOBEIACHUHN
JETYKTHBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEIUIEKTYAJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJarOMIMXCs, TO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (yHKIIMOHAJIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUS PACO3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKH3HEHHBIX CUTYyAIUSIX W MPH U3YyYCHUU JAPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUST pEAJbHBIX CHUTYaIlMid, HMCCIIEIOBAHUA MOCTPOEHHBIX MOJIETEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATEIBLHBIMU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema Bpamenus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuME «yMETh OIEPUPOBATH
MOHSITHSAMUY», PEICBAaHTHBIMA T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  paclpenenseTcss He TOJbKO  TI0
COJIep>KaTENIbHBIM JIMHUSAM, HO U 10 rogam ooydenus. CoaepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss dDenepaabHOl pabodeit
IPOrpaMMbl, paclpeeiEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIIEHBIM BOTIPOCAM O0yYarOIIHECS
oOpamaquch  HEOJHOKpPAaTHO. ITO  TIO3BOJIIET  OPraHW30BaTh  OBJIAJCHUE
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M TIOCTYIIATENhHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONTUXCs, PACIIUPSS U YIITyOIIss
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK U3YUEHUIO TEOMETPUH Ha yriIyOJIEHHOM YPOBHE ITO3BOJISCT:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YrIyOJIEéHHOE
U3YYCHHE T€OMETPHH KaK COCTaBJIIONIeH yaeOHoro mpeamera «MaTteMaTukay;

NOJIrOTOBUTHh OOYYAIOIIUXCS K MPOJODKEHHIO HW3YYEHUS MAaTEMaTHUKH C
yaéroM BbIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY
001IMM 1 NMpo(PecCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro kypca «l'eomeTrpusi» Ha yriyOoJIEHHOM YypOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 4yaca B HEJIENI0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKcMOMaTHYEeCKOM IOCTPOCHUM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE: NapaJIJICIIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIEIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MNapajljIeIbHOrO MNpoeKTHpoBaHus. M300paxeHue
¢uryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANpPaBIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl HA IUIOCKOCTU: TETpa’Jlp, NapasuleienuIe],
MMOCTPOCHUE CEUYCHUH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJISAPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JIMHEMHBIA yrojl ABYTPAHHOIO yria. TpEXTrpaHHBI U MHOI'OIPDAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJa.

MHOrorpaHHuKH

Bunabl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yroapHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrombHas mUpamuaa,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOTpaHHUKH: IpPaBWJIbHAS INpU3Ma U



NpaBUJbHAS TMPAaMHUA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPaBUJIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o nOpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOMW MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM HUpPaMU[BL,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuielielune1a, CUMMETPUSl MPABWIbHBIX MPU3M, CHMMETPUS MPaBUIbHOU
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPhL. PaBEeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonaTHEe KOMILTaHApHBIE BEKTOPHI. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3IoKEHHMHM BEKTOpA N0 TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexX1y Bekropamu. CKalspHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UIWIMHApPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nunmHapa u koHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
OpsAMOYTOJIBHOTO Mapajuienenunena v cieactsuss u3 He€. OObEM mnpsMol U
HAKJIOHHOM MpU3MBbI, WIKHAPA, MUpaMHUIbl U KOHyca. OO0BEM HIapa U 1apOBOIoO
CerMeHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWINHAP, OINHWCaHHas okoino IunHApa. llepecedenune cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHUKa,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOIOIPAHHUK WM TEJNO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonooHbIx (uryp. IlpeobpasoBanue mogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceueHnii MHOrOTPAaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IINHAPA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJSAIIME YEpPe3 BEPILINHY), CEUEHHS 1Iapa, METOAbI IIOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IEpEeHOCca
CEeKylIEH TIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoWCTBA BEKTOPHOrO yMHOXEHMS. [IpsimoyronbHas
cucTeMa KoopJAMHaT B npoctpaHcTse. KoopaunaTel Bektopa. Pasnoxenue Bekropa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3aaad.

JIBUKeHUs B IPOCTPAHCTBE

JBmxenus: npoctpadctBa. OtodOpakeHus. JIBUKEHUS W pPaBEHCTBO GUTYP.
OOuue cBoicTBa JBMKEHUH. Buasl JBWXKEHUN: mapalieNbHbIA TEepeHoc,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms monobus. [Ipsmas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaXxAaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl W JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TPa)KTAHCKOW HMIEHTUYHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHUW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOrO OYIYIIErO;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 0opasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTIIbIXa, peryispHas (u3ndeckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieid mpodeccurt U peaqnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMAaTHYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHHUSI
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWW Mg pelieHus 3ajad B 00JacTH
OKpY’)Karolel cpelbl, IJIAaHUPOBAHUE IOCTYNKOB U OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTU4YEeCKOM HAayKHW Kak c(epbl 4YeT0BEUECKOW IesATeTbHOCTH, JTArloB €€
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHIMH, (PopMyIUpoBaTh
oTnpeJieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCMOJIL30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHHUBATH HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IMIPOLIECCA, a TAaKKE BbBLABUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJIATh Je(UIUTHl MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA Ha
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHAJTU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3iWYHbIX (Popmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMUA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOUKY 3pPEHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHWS MO XOJYy PEIICHHUS 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOUl TEMBbl,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh UJEH, HAIlEJICHHBIE Ha TOUCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHUS C CYXICHUAMH APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ M CXOJCTBO TMO3UIMKA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayTUTOPUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEpIIIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yjbTaTa pelleHus
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCHUTb KOPPEKTHUBBI B JIESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaNJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eSIT€IbHOCTD:

NOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBUAYAJIbHON
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
JESITENIbHOCTH, IUIAHUPOBAaTh OpPraHU3al[MI0 COBMECTHOM paboThl, pacnpeneisiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBAaTh B IPyNNoBbIX (opMax paboThl (0OCyXIeHHsl, OOMEH MHEHUH,
«MO3rOBbI€ ILITYPMBI» W UHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOpJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX MPU PELICHUU
reOMETPUYECKHUX 33/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MPSAMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOMHO pacmo3HaBaThb OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCU(PUIIMPOBATb  MHOTOIPAHHUKHW,  BbIOMpas  OCHOBaHMS IS
KJIaCCU(UKAIUH;

e CBOOOAHO OMNEpUPOBATH TOHSATUSIMHU, CBA3aHHBIMH C  CEUCHHEM
MHOT'OI'PaHHUKOB TJIOCKOCTHIO;

e BBITIOJIHATH napajienbHoe, LEHTpaIbHOE U OpPTOrOHAJIbHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIMOJIHATH U300paxkeHUs Guryp
Ha TUTOCKOCTH;

e CTPOUTH CEUEHUS MHOIOTPAHHUKOB PA3JIMYHBIMH METOJIAMH, BBIIOIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBUKCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
nupamMuia), FeOMETPUUYECKUX Tell ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B NMPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durype:;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBITNOJHATH JICHCTBUS HAaJl BEKTOPaMH,

e pemaTh 3aJayd Ha JO0KA3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU W
HAXOXJEHUE TC€OMETPUUYECKUX BEIUYHMH, MPUMEHSSI WU3BECTHBIE METO/IbI
IpU pEeUICHUH MaTEMaTHUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

e TMPHUMEHATH NPOCTEHIINE TMPOTpaMMHBIE CpPEACTBA W  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4;

e WU3BJIEKaTh, MpPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TMPEACTaBICHHYIO Ha
YepTekax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh pPEAbHBIC CUTYaIldd, MPUMEHATh U3yUYEHHBIC MOHSTHUS B
mporecce IMOMCKa PEHIeHHWs MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
UCCIIEZIOBATh MOCTPOECHHBIE MOJIETU C UCIOJIb30BAHUEM I€OMETPHUUECKHUX
NOHATUN M TEOpeM, ammapaTta ajareOpbl, pemaTh MPaKTUYeCKUe 3aJadH,
CBSI3aHHBIC C HAXOXICHUEM T€OMETPUUYECKUX BEITNYHH,

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K koniy 11 kinacca oOyyaromuiics HayquTCst:



CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECCKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATH CTIOCOOBI TIOYYEHUSI T BPAIICHHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHMS,
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAITMSIMHU Te
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMA MU TIOBEPXHOCTEN M 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpBI, BBITIOJHITh (BBIHOCHBIEC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelIaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,
CBOOOZTHO OMEpUPOBATh TIOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJTHATh M300paK€HUSI MHOTOTPAHHWKOB W TEJd BpaIlCHUS IMpPHU
napajijieibHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS HMUIUHIpPA
(mapasnenbHO U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaiieiabHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIUINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpUYecKre (DAKThI JJIsi PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUM U
HaX0XJICHUE TEOMETPUUECKUX BEINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIIEHUBATh PEAJIbHBIC CUTYAIIMHU, IPUMEHSITh U3YUCHHBIE
MOHATUS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4ecKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOpEM,
ammapaTta anreOpbl, pemaTrh MPAKTHYSCKUE 3aJlauyd, CBS3aHHBIE C
HAaXO0XKJICHHUEM I'€OMETPUYECKUX BEITUYHNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3Tamax Pa3BUTHUS T'€OMETPUM Kak
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



11 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl

I1 6006

1 OBTOPEHHUE, 000 meHIiIe " 15 1 https://resh.edu.ru/subject/17/
cucreMaTtu3lanus 3HaHUN
AHanutnueckas reoMeTpust 15 1 https://resh.edu.ru/subject/17/
O06bEéM MHOTOTpaHHHUKA 17 1 https://resh.edu.ru/subject/17/
Tena BpameHus 24 1 https://resh.edu.ru/subject/17/
1 68

) OTHAJ TOBCPXHOCTIL H ODREMH 9 1 https://resh.edu.ru/subject/17/
KPYTJIBIX TE

6 JBroxkeHust 5 1 https://resh.edu.ru/subject/17/
I1 6006

7 OBTOPEHHE, 000 HleHI:Ie 1 14 2 https://resh.edu.ru/subject/17/
cucreMaTtu3lanus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8 0



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuuyeckue
n/n Bceero U3y4yeHusi | o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchbl

[ToBTOpenue temsl "KoopauHaTbl

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://resh.edu.ru/subject/17/
npoctpaHcTae”
[loBTOpenue temsl "CkansgpHoe .

2 P " P 1 https://resh.edu.ru/subject/17/
IIPOU3BEJICHUE BEKTOPOB
IToBTOpenue TeMsl "Boruncienue

3 yrjla MEXy BEKTOpaMH B 1 https://resh.edu.ru/subject/17/
npocTpaHcTae”
[ToBTOpeHue Tembl "YpaBHEHHE

4 MIPSIMOM, MPOXOIAIIEH Yepe3 ABE 1 https://resh.edu.ru/subject/17/
TOYKH"
YpaBHEHHE IJTIOCKOCTH, HOPMAJb, .

) P P 1 https://resh.edu.ru/subject/17/
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
VYpaBHEHHE TIIOCKOCTH, HOPMaJlb, .

6 P P 1 https://resh.edu.ru/subject/17/
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue 1 https://resh.edu.ru/subject/17/
JIuHeliHBIC HEPABEHCTBA, IMHEHHOE .

8 3 1 https://resh.edu.ru/subject/17/
IIPOrpaMMHUpPOBaHUE
JInHeWHbIC HEpaBEHCTBA, TMHSHHOE .

9 P 1 https://resh.edu.ru/subject/17/
MpOorpaMMHUpPOBAHUE
AHanmuTUYeCcKHe METO/IbI pacuéra .

10 a 1 https://resh. edu.ru/subject/17/
yrila MeXIy MpsIMbIMU B



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

MHOT'OI'paHHUKAaX

AHanUTUYECKHE METOIbI pacuéra

11 yIila MEXy IJIOCKOCTSIMU B https://resh.edu.ru/subject/17/
MHOTOTPaHHUKAX
dopmyia paccTOSIHUA OT TOYKHU 10 .

12 pMyJa p a https://resh.edu.ru/subject/17/
TUTIOCKOCTH B KOOPIMHATAX
Haxoxxnenue paccTosIHUI OT TOUKH .

13 A p https://resh.edu.ru/subject/17/
IO TIJIOCKOCTH B KyOe
Haxoxnenue paccTossHUN OT TOUKH

14 JIO TUIOCKOCTHU B MPABUIIbHOM https://resh.edu.ru/subject/17/
UpAMHJIS
KounrponbsHas padora .

15 " P P " https://resh.edu.ru/subject/17/

AHamUTHYECKasi TEOMETPHS

CeueHnst MHOIOIPAHHHUKOB: .

16 p https://resh.edu.ru/subject/17/
CTaHI[apTHI)IG MHOFOFpaHHI/IKI/I
CeueHnst MHOIOIPAHHUKOB: METO .

17 P a https://resh.edu.ru/subject/17/
CIIEI0B
CeueHuss MHOTOTPaHHUKOB:

18 CTaHJIAPTHBIE MIOCKOCTH, https://resh.edu.ru/subject/17/
HGpGCG‘-IGHI/ISI HpHMBIX n HHOCKOCTGI\/’I
IMapamrensHble IpSIMBIE U .

19 p p https://resh.edu.ru/subject/17/
MJIOCKOCTH: MapaJijIeIbHbIC CEUEHUS
ITapannensHBIC IPSIMBIE B )

20 p p . https://resh.edu.ru/subject/17/
TUTIOCKOCTH: Pac4€éT OTHOIICHUN
[TapannensHble TPSIMBIE U

21 TJIOCKOCTH: YTJIBI MEXITY https://resh.edu.ru/subject/17/
CKPEIIMBAOITUMUCS MTPSIMBIMU

22 [leprieHquKyIpHBIE IPSIMbIE U https://resh.edu.ru/subject/17/
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IJIOCKOCTH: CTaHJAAPTHBIE Naphbl
MEePIEHAUKYIIPHBIX ITIOCKOCTEN U
MPSMBIX, CHMMETPUU
MHOI'OTPDaHHUKOB

23

[lepnenauKynsipHbIE TIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEePIEeHIUKYIIspax

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

24

IlepnieHAUKYIISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OIpaHHUKAX

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

25

IloBTOpEHME: IOIIA N
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIJIs
TIomIael, cCoodpakeHust Moao0us

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

26

[ToBTOpEHUE: TIIOIIA TN
MHOTOYTOJILHUKOB, (DOPMYIIBI IS
TJI0IIa e, COOOpaKeHHsI TTOO0Ms

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

27

[ToBTOpEHHME: MIOMIAAN
MHOT'OYTOJILHUKOB, ()OPMYJIbI JIJIs
10 e, COOOPaKeHHSI TIO00MS

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

28

ITnomaam ceuenmit
MHOFOFpaHHI/IKOBZ iomaan
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUsI TIOT00Ms

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

29

IImomanu ceuenuit
MHOTOTPaHHUKOB: IIJIOIA N
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

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

30

KontponbHas padota "[loBTOpeHue:

https://resh.edu.ru/subject/17/
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MHOI'OTPaHHHUKH, CEUEHUS
MHOT'OTPaHHUKOB"

31

O01ém Tena. O0BeM
NPSIMOYTOJIBHOTO MapajuieyIeIuIe/ia

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

32

3anaun o0 yABOeHHH KyOa, 0
KBaJpaType Ky0a; 0 TPUCEKIIUH yIiia

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

33

CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C O0BEMOM
MPSIMOYTOJIBHOTO TIapaJuieNienune/ia

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

34

[TpukmamHbie 3a/1a49u, CBSI3aHHBIC C
BBIUMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuieNienumne/a

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

35

O0BEM TIpAMOI TIPU3MBI

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

36

CrepeoMeTrpuueckue 3aJaun,
CBSA3aHHbIE C BBIYMCIIEHHEM 00BEMOB
IIPSAMOY IIPU3MBI

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

37

[Ipuxmnanneie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

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

38

Brruncnenue 00bEMOB TeI ¢
IMOMOLIBIO ONPENECIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

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

39

Brraucienre 00bEMOB TEI C
MTOMOIIIBIO OIPENEITIEHHOTO
uHTerpaia. O6bEM nupamMusl

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

40

dopmyra 00béMa MUPaAMUJIBL.
OTtHoleHre 00bEMOB ITUPAMH]T C
00ImuM yTiIoM
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41

dopmyra 00bEMa TUPaMHIBL.
OTHoIIeHHEe 00BEMOB MMUPAMHUT C
O0IIMM yTIIOM

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

42

CrepeomeTpuueckue 3a1auu,
CBsA3aHHbBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI

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

43

CrepeomeTpuuecKkue 3a1a4H,
CBsI3aHHBIE C 00BEMAMHU TTUPAMHIBI

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

44

[Tpuxnagneie 3a1a4M 10 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM HAKIIOHHOW MPU3MBI

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

45

46

IIpuknaguele 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM MHUpaMUIBI

[Tpumenenne o0bEMOB. Boruncienue
PacCTOSHUA A0 IVIOCKOCTH

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

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

47

Konrtponsnas padora "O6béM
MHOTOTrpaHHuKa"

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

48

L[I/IJ'II/IHI[pI/ILIeCKaSI IIOBEPXHOCTD,
00pa3yroue MUINHIPUIECKOM
IMOBEPXHOCTH

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

49

Humuuap. [psmoit kpyrosoit
uuiuHap. [nomans noBepxHOCTH
HATUHAPA

50

Konunueckas NoBEpXHOCTD,
oOpa3yronire KOHH4eCKOn
noBepxHocTH. Konyc

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

51

CeueHune KOHYyCa TUIOCKOCTHIO,

https://resh.edu.ru/subject/17/
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HapaHHeJIBHOfI IINTIOCKOCTH
OCHOBAaHUs

52

Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

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

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCA

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

54

[Tnomaapr 60KOBOI MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa

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

55

CrepeomeTpuyeCcKHe 3a/1aud Ha
JIOKa3aTeIILCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEYCHUH LUIINHIIPA,
KOHYCa

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

56

CrepeomeTpuyecKue 3a/1aun Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MMOCTPOEHUEM CEYEHUH LUIIMHIIPA,
KOHYCa

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

57

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
MUJINHIPOM

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

58

HpI/IKJ'Ia}IHI)IC 3aJa4u, CBA3aHHBIC C
HUWIMHAPOM

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

59

Coepa u map

60

[lepeceuenue cdepsl u mapa c
mIockocThio. Kacanue mapa u
cheps! uiockocThio. Bug u
n300pakeHue mapa

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

61

[lepeceuenue cdepsl u mapa c
mIockocThio. Kacanue mapa u
cheps! uiockocThi0. Bug n

https://resh.edu.ru/subject/17/
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n300pakeHHE 1mapa

62

VYpasaenue chepst. [Lnomans cheps
U €€ yacreu

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

63

Cummerpus chepsl 1 mapa

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

64

CrepeoMeTpHUeCKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO U BBIYMCIICHHE,
CBsI3aHHBIE CO cepoil u mapom,
MOCTPOCHUEM UX CCUCHUI
TUTOCKOCTBIO

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

65

66

CrepeoMeTpHueCcKHUe 3a/1a4d Ha
JIOKA3aTeIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO C(hepoii U ImapoM,
MOCTPOCHUEM UX CEUCHHI
TUIOCKOCTBIO

ITpuknanHelie 3a1a4M, CBSI3aHHBIE CO
ctepoii u mapom

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

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

67

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BEIUUCIICHUS B
OKPY>KHOCTH, CTaHapTHbIE 000U

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

68

Paznauunbie KOM6I/IHaIII/II/I TCII
BpalICHUA U MHOT'OT'PAHHUKOB

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

69

3amaun o Teme "Tena u
MOBEPXHOCTH BpalieHus"

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

70

3anauu no teme "Tena u
IIOBEPXHOCTH BpaleHus"

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

71

Kontponbhas padota "Tena u
MOBEPXHOCTH BpalieHus"

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

72

O6BeM unuHApa. Teopema 06

https://resh.edu.ru/subject/17/
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00BbEME MPSMOTO IUITUHIPA

73

Breruucnenue o0bEMOB Te €
IIOMOUIBIO ONPENECIEHHOTO
unTerpana. O6bpEéM KoHyca

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

74

[Lnomaau 6OKOBOK M MOHOMI
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C BBIYUCIIEHHEM 00BEMOB
WIMHIpPA, KOHYyCca

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

76

[IpuknagHble 331241 IO TeMe
"O0BEMBI U IJIOMIAIN TOBEPXHOCTEH

TCJI

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

77

78

O0BEM mapa U IMapoOBOr0 CEKTOPA.
Teopema 06 o6vEMe mapa. [Tnomans
chepsl. CTepeoMeTpHUECKUE 3a]a9H,
CBSI3aHHBIE C BEIUKCIIEHHEM 00HEMOB
1rapa, mapoBOro CETMEHTa U
IIapOBOTO CEKTOpa

[MpuknamHbIe 3a7a9U 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM MIapa U TIOMIABI0 Chephl.
COOTHOIICHHUST MEXKIY TUIOMIAISIMU
MMOBEPXHOCTEH U 00bEMaMHU
IMOAOOHBIX TEI

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

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

79

[lonoGHBIE TENa B IPOCTPAHCTBE.
N3menenue o0bwEMa mpu mo100uu.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYHUCIICHUEM 00BEMOB
TEJ U TUIONIaIel TIOBEPXHOCTEH

https://resh.edu.ru/subject/17/
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80

Kontponbnas padota "[lnomann

MOBEPXHOCTU U 00BEMBI KPYTJIBIX

Tea"

81

JIBuKEeHHsI POCTPAHCTBA.
OtoOpakenus. J[BrkeHus: u
paBeHCTBO (puryp. OOmIHe CBOICTBA
IBIDKCHUHU

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

82

Buabl 1BH>KEHUN: TapaJuIeIbHBINA
[IEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM

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

83

[IpeoOpaszoBanus momoous. [Ipsimas
u cepa Ditnepa

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

84

FCOMeTpI/I‘-IeCKI/Ie 3aJa4Hu Ha
MMPUMCHCHUC NBUXCHUSA

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

85

KonTponbhas pabota "BekTopsl B
npocTpaHcTae”

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

86

O6o6maromiee mosropeHue 11
MOHATHI U METOJ0B Kypca
reomeTpun 10—11 xnaccos,
CHCTEMAaTHU3aLUsl 3HAHUM:
"ITapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B TpOCTpaHCTBE"

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

87

O6o6maromiee mopropeHue 11
MOHATUI U METOJI0B Kypca
reometpun 10—11 knaccos,
cucTemMaTH3alys 3HaHuil: "BekTopbl
B MpocTpaHcTae”

https://resh.edu.ru/subject/17/
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88

O6o6maromiee mosropeHue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 xnaccos,
cucTeMaTH3alys 3HaHuil: "BekTopbl
B IIpOCTpaHcTBE"

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

89

O6o6maromiee moBropeHue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 xaccos,
cucremaTu3anus 3Hanuii: "Oobem
MHOTOTrpaHHUKa"

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

90

91

O6o6maromiee mopropeHue 11
MOHATUI U METOJ0B Kypca
reometpun 10—11 knaccos,
cuctemMartu3aius 3HaHuii: "O0bemM
MHOTOTrpaHHUKa"

O6o6maromiee mopropeHue 11
MOHATUI U METOJ0B Kypca
reomeTpun 10—11 xnaccos,
cucreMmatn3anys 3Hanui: "Thronaau
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Tex"

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

92

Ob6o6maromiee nosropenue 11
MOHSITUI U METOJIOB Kypca
reometpun 10-11 kinaccos,
cucteMartu3anys 3Hanui: "Throntaan
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCJI

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

93

HtoroBas KOHTpoJbHAs paboTa

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

94

Htorosas KoHTpoJibHAs paboTa

https://resh.edu.ru/subject/17/
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95

[ToBTOpEeHme, 0600IIEHNE 1
cucTeMaTH3aInsI 3HaHui

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

96

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOT M

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

97

Hcropus pa3BUTHS CTEPEOMETPUH
KAaK HayKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

98

Hcropus pa3BUTHS CTEPEOMETPUH
KAaK HayKU U €€ pojib B Pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

99

HcTopus pa3BUTHS CTEPEOMETPHUH
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

99
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






