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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH W IIPEAMETOB T'yMaHUTapHOIO IMKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
U3Yy4YE€HUU T€OMETPHUH, KaK COCTaBJISAIOLIEH mpeaMeTHol obnactu «MaremaTuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCHOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ieriy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS paCliO3HABaTh HA YEPTEkKaX, MOACIIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHEe TpEACTAaBICHUS O HEOOXOIMMOCTH  JOKAa3aTelIbCTB MPH
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIETOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsMble ¥ IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSAMUY», PEIEBAHTHBIMM T'€OMETPUM Ha YIIyOJEHHOM YpOBHE OOy4YEeHMs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHus denepanbHoil paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUYECKUMHU OHATUSMH U HaBBIKAMU TOCIIEA0BATEIHHO U TIOCTYATEeNbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIrIayOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTH OOYYAlOMIMXCA K MPOJOHKCHHIO HM3YyUEHHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajieIbHOCTh IJIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOTO yrila. TpEXTrpaHHbIi 1 MHOTOTPAHHBIC YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpaMUIa, NPaBWIbHAS TpPEyrojbHas NUpamMuga U MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIKHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKAa,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXEHHUS. I[IpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBIIOJHATH CBOIO YacTh pabOTBl WU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pHTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TECOMETPUUYECKHX BEIUYUH, IMPUMEHSISI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeUIeHHs] MaTeMaTH4ecKd  CPOopMYTUPOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHALIMSIMU TEIN
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBIA B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY), CEUEHUS 111aAPa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 BBenenue B cTepeoMeTpuio 23 1 POIII
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1 POII
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 1 PILL SIKJIACC.PY
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U o5 1 PILL SIKJIACC.PY
IJIOCKOCTEN B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 POIII, AKJTACC.PY
MHororpaHHuKH 7 PO, AKJIIACC.PY, fipi.ru
BekTops!l B IpocTpaHcTBE 12 POIII, AKJTACC.PY
[ToBTOpeHwue, 0600mIeHNEe P AKIACC,
BTOPEHH HUE U .
8 P ’ n . 5 2 2 PACIIEYATAUUPELIN.PY,
cucTeMaTH3alus 3HaHU .
fipi.ru
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO YACOB IIO 102 7 6

[TPOT'PAMME




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 AHanuThueckas reoMeTpust 15 1
I1 600
2 OBTOPCHHE, ODODIIEHHC 1 15 1 1 POILPY, SIKJIACC.PY
CUCTeMAaTH3alHsl 3HAHHHA
3 O0BEM MHOTOTpaHHHKA 17 1 1 SAKJIACC.PY
SAKIJIACC.PY, POIII,
4 Fena ppanieris 24 ! 3 PACIIEYATAMUPEILILPY
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1 1 SKJIACC.PY, POIII,
KPYTIBIX TN PACIIEYATAUWPENIN.PY
6 JIBrokeHUS 5 1 POIII
IT
7 OBTOPCHHS, o606meH1:1e 1 17 2 SAKIJIACC.PY, PO1I, fipi.ru
CUCTeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME




11 KITACC

KoaunuecTBO 4acoB Jara uzydyenus DJIeKTPOHHBI
No
¢ Tema ypoka Bee Kourpoas | IIpakTuy e uugposnie
n/m o | e eckue 11a,c/k | 116, Texn | ©0pasoBaTens
padoThbI padoTbI HblIe pecypchbl
1 [ToBTOpEHME TEMBI "KOOpI[I/IH'E'lTBI BEKTOpa Ha 1 709.24 4.00.24
IIJIOCKOCTH U B IIPOCTPAHCTBE
5 HOBTOpe}'I'I/Ie TeMbl "CKaliipHOE IPOU3BE/ICHUE 1 70924 6.09.24
BEKTOPOB
3 [ToBTOpEHME TEMBI "BLIqI/ICJ:eHI/Ie yria Mexnay 1 9.09.24 9.09.24
BEKTOpPAMHU B IIPOCTPAHCTBE
4 HOBTopeHI/Iev TEMBI "YPaBHeHI/I”e IPSAMOH, 1 1 14.09.24 11.09.24
IIPOXOJALIEH Yepe3 IBE TOUKH
5 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1 14.09.24 13.00.24
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1 1 16.09.24 16.09.24
IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1 21.09.24 18.09.24
8 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE 1 91.09.24 20.09.24
MIPOrpaMMUpPOBaHHE
9 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE 1 93.09.24 93.09 24
MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria Mex1y 1 28.09.24 25 09 24
MPSIMBIMU B MHOTOTPAaHHHKAX
1 AHaTUTUYECKHE METObI PACU€Ta YIiia MEXKIY 1 1 98.09.24 97.09.24
IIJIOCKOCTSIMU B MHOT'OTPAaHHUKAX




dopmysa pacCTOSHUS OT TOUKH J10 IIIOCKOCTU

30.09.24

12 30.09.24
B KOOpAMHATaX

13 HaxoxaeHne paccTOsSHUI OT TOYKH JI0 51024 21024
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0 5.10.24 41024
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC

15 KOHTpOJ‘ILP'I'a}I pabora "AHanuTH4ecKas 210.24 210.24
TreOMETpHS

16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC 12.10.24 9.09. 24
MHOTOTPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METOJ] CJIEI0B 12.10.24 11.10.24
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, TIEPECEUEHUS TIPAMBIX U 14.10.24 14.10.24
IIOCKOCTEH

19 [TapamiensHbIe IPSAMBIC U TUIOCKOCTH: 101024 16.10.24
MapajuIeIbHbIC CEUCHHUS

20 HapaJ'IJ'ICJ'ILj-II)IG NPSAMBIE U TUIOCKOCTU: PACYET 19.10.24 18.10.24
OTHOIIIECHUMN

91 [TapannensHble MPSMBIEC U TUIOCKOCTH: YTIIBI 21.10.24 91.10.24
MEXTY CKPEIUBAIOIUMUCS TPSIMBIMU
[TeprieHIUKYIISIPHBIC TIPSMBIC U TUIOCKOCTH

99 CTaH,Z[apTHEIe napbl NepreHINKYIIPHBIX 26.10.24 93.10.24
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [TeprieHIUKYIISIpHBIC TIPSMBIC U TUIOCKOCTH 96.10.24 95 10.24
TeopeMa O TpeX MepreHIUKYIsIpax

24 [TepnenquKyIsIpHBIC TPSMBIC M TUTIOCKOCTH: 9.11.24 6.11.24

BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKax




25

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJILHUKOB,
(GhopMyIIBI JUIS TUIOIIACH, COOOpaKEHUS
noxoous

9.11.24

8.11.24

26

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
noxoous

11.11.24

11.11.24

27

HOBTOpeHI/Ie: miomain MHOT'OYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIAICH, COOOpaKEHUS
noxoous

16.11.24

13.11.24

28

[Tnomamu cedeH it MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

16.11.24

15.11.24

29

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

18.11.24

18.11.24

30

Konrtponsnas pabdota "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUS] MHOTOTPAaHHHUKOB"

23.11.24

20.11.24

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

23.11.24

22.11.24

32

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKIIUU yTiia

25.11.24

25.11.24

33

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C
00BEMOM MMpsAMOYT'OJIBHOTO IMapaJuICIICIIUIICAa

30.11.24

27.11.24

34

[Ipuknagubie 3a7a4n, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuieNienuneaa

30.11.24

29.11.24

35

O06BEM TPSIMOI TPU3MBI

2.12.24

2.12.24

36

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C

7.12.24

4.12.24




BBIUUCIIEHEM 00BEMOB IPSMOIA TPU3MBI

[Tpuknaanble 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 . 7.12.24 6.12.24
MPSIMOM TTPU3MBI
Boruncnenne 00bEMOB Tel ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. OobéM HaKIOHHON 0.12.24 0.12.24
MIPU3MBI

39 BLI‘{I/ICJ'IG"HI/IG 00BEMOB Tel ¢ l'IONI“OL[ILIO 14.12.24 11.12.24
onpeaenéHHoro uurerpana. O0bEM MUpaMu/IbI

40 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE 14.12.24 13.12.24
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna o0béma nmupamuabl. OTHOIIEHUE 16.12.24 16.12.24
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

42 CTGE)COMeTpI/ILIeCKI/Ie fanaqn, CBSI3aHHBIE C 21.12.24 18.12.24
00BEMaMK HAKIIOHHOW TTPU3MBI

43 CTGI.?GOMGTpI/I‘-IeCKI/Ie 3aJ1auu, CBSI3aHHBIE C 211224 20.12.24
o0BEMaMK MUPaMUIbL

44 [TpuknagHeie 3a)1f1qu 10 TEME O6v1)eMI>1 Tem", 931224 931224
CBSI3aHHBIE ¢ 00BEMOM HAKJIIOHHOW MTPH3MBI

45 [Tpuknanueie 3az[f1q1/1 o Teme "O0bEMbI Ten", 28.12.24 25 1294
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 [Ipumenenne 00bEMOB. Beruncienue 98.12.24 271294
paccTosHUS A0 TUIOCKOCTH

47 Kontponbras pe'1'60Ta O0BeEM 6.01.25 6.01.25
MHOTOTpaHHHUKA

48 HI/IJ‘II/IH,Z[pI/I‘IeCKaiI MOBEPXHOCTh, 00pazyroIue 11.01.95 8.01.25
WIAHIPHYECKON TTOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBo# UIHHP. 11.01.25 10.01.25




[1nomane MoBEpXHOCTH LIWJIMHIpA

Konnueckas moBepxXHOCTh, 00pa3yromme

50 . 13.01.25 13.01.25
KOHUYECKoi moBepxHocTH. Konyc

51 CedeHune KOHYycCa TUIOCKOCTBIO, MMapaJuIeIbHON 18.01.95 15.01.25
TUTIOCKOCTH OCHOBaHUS

59 Vceq“éHHHﬁ KoHyc. MI300pakeHrne KOHYCOB U 18.01.25 17.01.25
YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU 20.01.25 20.01.25
MMOBEPXHOCTH KOHYCa

54 [Tnomans OOKOBOI MOBEPXHOCTH U TOJHOM 25.01.25 99 01.25
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, IOCTPOEHUEM 25.01.25 24.01.25
CeUeHUH IIMINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha

56 JTI0Ka3aTeJIbCTBO U BHIYMCIICHHE, TOCTPOCHUEM 27.01.25 27.01.25
CeUeHUH IWINHIpPA, KOHYyCa

57 [Ipuknanueie 3a7a4n, CBSI3aHHBIE C IIWJIMHAPOM 1.02.25 29.01.25

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C [IWIMHAPOM 1.02.25 31.01.25

59 Cdepa u map 3.02.25 3.02.25
[lepeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u ceps miockoctsro. Bu u 8.02.25 5.02.25
n300paxkeHue mapa
[lepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps miockoctso. Bua un 8.02.25 7.02.25
n300pakeHue mapa

62 VYpasaenne chepsl. [Lnomans chepsr u eé 10.02.25 10.02.25




qacTen

63 Cummetpus cdepsbl 1 mapa 15.02.25 12.02.25
CrepeoMeTpHyecKHe 3aa4i Ha
64 ,Z[OKaSa:FCJ'IBCTBO Y BBIYHCIICHHE, CB}ISaHHBIe“CO 15.02.95 14.02.95
cdepoii U mapom, MOCTPOSCHUEM UX CCUCHHH
IUIOCKOCTBIO
CrepeoMeTpHUECKHUE 3a/1a4d Ha
65 ,[[OKaSal:’eJ'ILCTBO Y BBIYHCJICHUE, CBSI3aHHBIC (io 17.02.95 17.02.95
cdepoii U mapom, MOCTPOSHUEM UX CCUCHHI
IUIOCKOCTBIO
66 [Ipukiiagueie 3aqaun, CBsI3aHHbBIE CO cpepoit u 99 02.95 10.02.25
1apomM
[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
67 BBIYHCIICHHS B OKPY>KHOCTH, CTaH/IapTHBIE 22.02.25 21.02.25
mogoous
68 Paznuunbie KOMOMHALINY TEI BpaIllEHUs U 94.02.25 94.02.25
MHOTOTPaHHUKOB
69 3anaun no Teme "Tena 1/1” MOBEPXHOCTH 1.03.25 96.02.25
BpallleHUS
70 3agaum no teme "Tena I/f' MMOBEPXHOCTH 1.03.25 98.02.25
BpaIlICHUS
71 Kontponbnas padota "Ten'zjl Y IOBEPXHOCTH 3.03.25 3.03.95
BpaIICHUS
79 O0bém mnuaIpa. Teopema 06 00bEMe 8.03.25 5.03.25
MPSIMOTO LUJIMH]IpA
73 BBI‘II/IC:]:ICHI/IG 00BEMOB TeJI C H?MOI].[I)IO 8.03.25 7 03.95
onpeaenéuHoro uurerpaita. O0bpEM KoHyca
74 [Tnomaayn 60KOBOM | MOTHOM MOBEPXHOCTH 10.03.25 10.03.25




KOHyca

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

15.03.25

12.03.25

76

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0IaAu TOBEpXHOCTEN Ten"

15.03.25

14.03.25

77

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeomeTpHUyeCcKHe 3a/1a4H, CBSI3aHHbIE C
BBIUUCIICHUEM 00BEMOB 11apa, IIapoBOTo
CErMEHTA U MApOBOI0 CEKTOPa

17.03.25

17.03.25

78

[Ipuknanueie 3anauu no Teme "OO6bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIIapa M TUIOMIAIBI0
cdeppl. COOTHOLIEHUS MEKAY IUIOLIAIMU
MOBEpXHOCTEN U 00BEMAMU TOJJOOHBIX TeI

22.03.25

19.03.25

79

[Tono6Hble Tena B mpocTpancTBe. M3MeHneHne
00bEéMa nipu nogooun. CrepeoMeTprudeckue
3aJ]auu, CBSA3aHHbIE C BBIYMCICHUEM 00bEMOB
TeJN U IJIoLaiel MOBEPXHOCTEN

31.03.25

31.03.25

80

Kontponbnas padota "[1nomanym moBepxHOCTH
1 00BEMBI KPYTIIBIX TEd"

5.04.25

2.04.25

81

JIBrmxenwust mpoctpancTBa. OTOOpaKeHUS.
JIBroxenus u paBeHCTBO duryp. O6mme
CBOICTBa JBHKCHUHN

5.04.25

4.04.25

82

Buael n1BukeHHit: napauieNIbHbIN IEPEHOC,
LIEHTPAJIbHAsL CHMMETPUS, 3epKajbHAs
CHMMETpPHUS, TOBOPOT BOKPYT MPSIMOM

7.04.25

7.04.25

83

[Ipeo6pazoBanus mogobus. [Ipsmast u cdhepa
Olinepa

12.04.25

9.04.25




84

FCOMeTpI/I‘-IGCKI/Ie 3ala41 Ha IMPUMCHCHUC
JABHKCHUA

12.04.25

11.04.25

85

KonTtponpHas padora "BekTops! B
npocTtpascTae”

14.04.25

14.04.25

86

O6o6maromiee noropenue 11 moHaTuii u
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucremarusauus 3HaHuii: "[lapamiensHoCTh

MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

19.04.25

16.04.25

87

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

19.04.25

18.04.25

88

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

21.04.25

21.04.25

89

Ob6o06muaromiee noropeHue 11 noHsATH U
MeTo10B Kypca reometpuun 1011 kmaccos,
crucremaTusanus 3HaHuii: "O0beM
MHOT'OrpaHHHUKa"

26.04.25

23.04.25

90

Ob6o06maromiee nopropenue 11 noHATUH U
MeTO10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOrOrpaHHHuKa"

26.04.25

25.04.25

91

Oo6o06maromiee noropenue 11 noHATUH U
MeTO10B Kypca reomerpun 10—11 knaccos,
cucrtemarusanus 3Hanuii: "Ilmomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

28.04.25

28.04.25




92

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucrteMarusanus 3Hagui: "Thnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEn"

5.05.25

30.04.25

93

Wrorosas kKoHTpOJbHAS paboTa

3.05.25

2.05.25

94

HtoroBast KoHTpoJIbHAs paboTa

3.05.25

2.05.25

95

[ToBTOpEHKE, 000OIICHNE U CUCTEMATHU3 AL
3HAHUU

12.05.25

12.05.25

96

Hcropus pasBUTHs CTEPEOMETPHUM KAK HAYKH U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

17.05.25

14.05.25

97

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOIOTHI

17.05.25

16.05.25

98

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U
eé POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

19.05.25

179.05.25

99

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U
eé POJIb B pa3BUTHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TECXHOJIOT 5071

24.05.25

21.05.25

100

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U
ec POJIb B pa3BUTHU COBPCMCHHBIX
HWHKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071

24.05.25

23.05.25

101

Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAYKH U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 xkmaccerwl/ byryzos B.®., [Ipaconos B.B. nox penakiueit
Canosanuero B.A., AkimonepHoe obmiectBo «M3aatensctBo «IIpocBemienner
METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eometpus, 10-11 knaccwl/ byty3oB B.®., IIpaconos B.B. oa pen. CagoBandero

B.A., AO "UznarensctBo "IIpocsenienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POIII, SKJIACC.PY, PACTIEUATAWUMPEIIN.PY, fipi.ru
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