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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBnsieTcss ogHUMM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o01rero oopa3zoBaHus, TaK Kak 00€CIIeYMBaE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUTNH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonbKky  JOrmueckoe  MbIIUIeHHE,  (QopMuUpyeMoe TpH  H3yUYEHUHU
00y4YaromMMHUCS TMOHATUMHBIX OCHOB T'€OMETPHUH, IPHU J0Ka3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPXKICHUM MPHU PEUICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
(du3znyecKkux 3aaay.

[ens ocBoeHust mporpaMMbl yueOHoro kypca «I'eomerpus» Ha yriay0inéHHOM
YPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEH O0OydYaronuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaThkKa»  4epe3  O0ECleUeHHE  BO3MOXXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHusl Oojee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JEHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodheCCHOHATBHOTO
o0pa3oBaHus, CBI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMU 3aJja4yaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCSI:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX OIKCHIBATH M M3Yy4aTh
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CTtepeoMeTrpusi» yueOHOr0 Kypca reOMETpUH;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
NPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOMCTBaMHU, 3HAaHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJIapTHbIE CITOCOOBI pelIeHus 3a1ay;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUYECKUE
MOJIEIIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMAaTHYECKOI'0 MOCTPOCHUS
MaTEMaTUYECKUX TEOpui, (popMUpOBaHHE MOHUMAHHUS POJIUM AKCHOMATUKHU MpPH
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHs BIAJETh METOJAMU JI0KA3aTENbCTB U aJrOPUTMOB
pelieHus, yMEHUsT UX TPUMEHATh, MPOBOAMUTH JI0KA3aTEIbHbIC PACCYKICHUS B
XOJI€ PEUIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  MPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNU U POJIM aKCUOMATHKH B IPOBEIACHUHN
JETYKTHUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJarOMIMXCs, TO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (HyHKIIMOHAIBLHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUS PACIO3HABaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKH3HEHHBIX CUTYyAIUSIX W MPH U3YyYCHUU JAPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS pEAJbHBIX CHUTYallUid, HCCIIEIOBAHUS MOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema Bpamenus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSITHSAMUY», PEICBAaHTHBIMA T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  paclpenensieTcss He  TOJIBKO IO
COJIep KaTeNIbHBIM JIMHUAM, HO M 10 Togam o0yudenusa. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss dDenepaabHOl pabodeit
IPOrpaMMbl, paclpeeiEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBHBIM BOIIPOCAM O00YJArOIIHECS
oOpamasuch  HEOJHOKpPaTHO. TO  TIO3BOJIIET  OPTaHW30BaTh  OBJIAJCHHUE
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M TIOCTYIIATENhHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX TPECTABICHUN 00YyJYaIOUXCsl, PACIIUPS U YIITyOJIsis
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK U3YUEHUIO TEOMETPUH Ha yriIyOJIEHHOM YPOBHE ITO3BOJISCT:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MporpamMM, OOECIeUnuTh YTIIyOJIEHHOE
U3YYCHHE TeOMETPHH KaK COCTaBJIAIONIEH yueOHOTo peaMera «MaTemMaTukay,

NOJIrOTOBUTHh OOYYAIOIIUXCS K MPOJODKEHHIO HW3YYEHUS MAaTEMaTHUKH C
yaéroM BbIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY
00IIMM 1 PO eCcCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEZEIIO0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTrpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [IpU3Haku CKpemyBarOmuXcCs
npsimMbIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTENW B IMIPOCTPAHCTBE: MApaJuIeIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIEIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapaJlIeIbHOTO MNpoeKTHpoBaHus. M300paxeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpadJp, NapasulelenuIe],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOpEMa O MPSMOU
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[IepneHAUKYJISPHOCTD  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJIIPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yrael B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JIMHEMHBIA yrojl ABYTPAHHOIO yria. TpEXTrpaHHBI U MHOI'OIPDAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Bunabl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yroapHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparuvaiiime myr¥ Ha TIOBEpXHOCTHM MHOrorpanHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrombHas mUpamuaa,
npaBuibHas U yced€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX T'paHeil
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 cBoiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
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,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOH B MHOTOIPAHHUK WM TEJO
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 UCIIOIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[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 CIIEJ0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEpEeHOca
CEeKylIEH TIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoWCTBA BEKTOPHOrO yMHOXEHMS. [IpsimoyronbHas
cUcCTEMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHate! Bekropa. PasnoxeHnue BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3aaad.

JIBUKeHUs B IPOCTPAHCTBE

JBmxenust npoctpanctBa. OToOpakenusi. [[BmkeHuss M paBeHCTBO (uUTyP.
OOuue cBoicTBa JBMKEHUH. Buasl JBWXKEHUN: mapalieNbHbIA TEpPEeHoc,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanms nojsoous. [Ipsamas U cdepa Diinepa.



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,
IpoLEeayp TpaXXAaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl U JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOILIIOMY W HACTOAILIEMY POCCUHWCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOIIEHHE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHUW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapojaa, chOpMUPOBAHHOCTH
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 O3CTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYeCKHEe 3HaHUSA B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3ndeckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTENBHON €SI TENbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr W peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



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

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTeMaTUYeCKMX 3HAaHMWA JUIsl pelIeHus 3a7ad B 00JacTu
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKd W  OOIIECTBEHHOW  MPAaKTUKH, TMOHUMAaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U HUCCIEAOBATEIbCKYIO AEATEIbHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXIY TOHATHIMHU, (QOPMYIHpPOBATH
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

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

JenaTh BBIBOABI C HCMIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

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

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

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



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

IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOro 0ObEKTa, SIBJIECHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJIYyYEHHBIX PE3y/IbTAaTOB, BBIBOJAOB U 0000IEHNUH;

IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCa, a TAKKE BBIIBUIATH
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 UCTOUHUKOB PA3NUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

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

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

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 TEKCTax, JaBaTh MOSICHEHUS MO XOIYy PEIICHHUs 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOUl TEMBbl,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh UJEH, HAIlEJICHHBIE Ha TOUCK
pelIeHus, COIOCTaBJISITh CBOM CYXACHHUS C CYXICHUSAMH IPYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJISI Mpolecca MU pe3yjbTaTa pelieHus
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaNJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUAM, OOBACHATH MPUYUHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M HHJIWBHIYaJIbHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (GopMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOTBl U
KOOpJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

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 TTOYYEHUSI T BpAIICHUS;

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 MOHATHSIMH, CBSI3aHHBIMA C KOMOWHAIMSIMHU TeI
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;

n300pakaTh u3ydyaemble (GUTYPBI, BBITIOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO 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 PACCTOSHUN 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;

BBITIOJIHATh M300paK€HUSI MHOTOTPAaHHWUKOB W TEJd BpaICHUS IPU
napajijieibHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS HMUIUHIpPA
(mapaseabHO U NEPHEHAUKYIISIPHO OCH), CEUCHUsI KOHYca (MapayiieIbHbIC
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpUYecKre (DAKThI Il PEIIeHUS] CTEPEOMETPUUYCCKUX
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;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
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  MPOOJIEMBI,  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 3TamaxX Pa3BUTHS T'E€OMETPUM KaK
COCTaBHOM 4acTH dbyH1amMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB JIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (mudposbie)
KonTpoabHbI YcrHbIE
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
e paboThbI 3a4eThbl
pecypcsl
https://resh.edu.ru
1 B 23 1
BEACHAC B CTCPCOMETPHIO https://www.yaklass.ru
5 B3anMHoe pacnosiokeHue NpsiMbIX B 6 https://resh.edu.ru
MPOCTPAHCTBE https://www.yaklass.ru
3 [TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B 8 1 1 https://resh.edu.ru
MPOCTPAHCTBE https://www.yaklass.ru
4 [lepneHauKyIsIpPHOCTD NPSAMBIX U o5 1 https://resh.edu.ru
IIJIOCKOCTEHN B IPOCTPAHCTBE https://www.yaklass.ru
5 VYTl 1 paccTosiHUA 16 1 1 https://resh.edu.ru
https://www.yaklass.ru
6 MHOrorpaHHHIKH 7 1 https://resh.edu.ru
https://www.yaklass.ru
https://resh.edu.ru
7 B 12 1
CKTOPBI B TPOCTPAHCTBE https://www.yaklass.ru
3 [ToBTOpeHme, 0000IIeHNE U CHCTEMAaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 102 7 3
[TPOI'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KosmuectBo yacos DJIEKTPOHHBIE
HanmenoBaHue pa3iesioB 1 TeM undposbie
Ne i/ P Koutpoabnbl YcrHble (up )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI 3a4eThbl
pecypcsl
1 AHanutuyeckas reoMeTpus 15 1 1 httpsE/ Iresh.edu.u
https://www.yaklass.ru
[loBTOpenue, 0600menune n https://resh.edu.ru
2 . 15 1 :
CHCTeMaTH3alrs 3HaHUI https://www.yaklass.ru
. https://resh.edu.ru
3 O0BEM MHOTOTPaHHHKA 17 1 1 https.//www. yaklass.ru
https://resh.edu.ru
4 Tena ppamenus 24 ! https://www.yaklass.ru
5 [Tnomanu moBEepXHOCTH U OOBEMBI 9 1 1 https://resh.edu.ru
KPYIVIBIX TEJ https://www.yaklass.ru
https://resh.edu.ru
6 JBrkerns S https://www.yaklass.ru
7 [ToBTOpenue, 06o0IIeHNE U 17 5
cUcTeMaTHu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7 3
[TPOT'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/ Tema ypoka
n

KoanuyecTBOo 4acoB

Bcero

KonTpoabHble
padoTsI

YcerHbIe
3a4€eThl

JlaTa
U3y4YeHHUs

DJICKTPOHHBbIE
uugposbie
o0pa3oBaTesibHbIE

pecypcbl

OcHOBHBIE NpaBUIIa H300paKEHHS HA PUCYHKE
IUIOCKOCTH, TapajiesIbHBIX IPSAMBIX (OTPE3KOB),
CepeluHbI OTpe3Ka

01-06.09

[TonsTHsa cTepeoMerpun: Touka, IpsaMas,
IUIOCKOCTb, MpOoCTpaHcTBO. OCHOBHBIE IpaBUIa
n300paKeHus1 Ha PUCYHKE IIOCKOCTH,
napayjIeNbHBIX TIPSAMBIX (OTPE3KOB), CEpeANHBI
oTpe3Ka

01-06.09

[lonsaTusa: nepecekarolyecs MIOCKOCTH,
nepeceKaroasics npsmas 1 MI0CKOCTb,
MOJYIPOCTPAHCTBO

01-06.09

[onsaTusa: nepecekarolyecs MIOCKOCTH,
nepecekaromascs npsmast u IIoCKOCTb,
MOy IPOCTPAHCTBO

08-13.09

MHororpaHHUKH, H300paKEHUE MPOCTSHIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIITUX
00BEKTOB

08-13.09

MHororpaHHUKH, H300paKEHUE MTPOCTSHIITUX
MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOIINX
00BEKTOB

08-13.09

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA U3
HUX

15-20.09

https://resh.edu.ru
https://www.yaklass.ru

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS U3

15-20.09



https://resh.edu.ru/
https://www.yaklass.ru/

HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICIACTBUS U3
Hux. CriocoOBblI 3a71aHns PSMBIX U TIOCKOCTEH B
npoctpancTBe. O003HAYEHUS TMPSIMBIX U
TIOCKOCTCH

15-20.09

10

W3o0paxenue cedeHnii mupamMuabsl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peéopa.
N300paxenue nepeceyeHus MOITyIEHHbBIX
IJIOCKOCTEN. PackpamuBaHue NOCTPOECHHBIX
CCUCHHIA Pa3HBIMHU IBETAMH

22-27.09

11

N3obpakeHne ceueHM THpaMUIbl, Kyoa
MPU3MBI, KOTOpPBIE TIPOXOST Yepe3 ux péopa.
N300paxeHue nepeceueHus MoyIeHHbBIX
IJIOCKOCTEN. PackpaiuBaHue NOCTPOECHHBIX
CEUYeHUM Pa3HbBIMU IBETaMH

22-27.09

12

NzobpaxxeHne ceyeHuid mupamMuIbl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOAT Yepe3 ux peopa.
N3o0paxeHue nepeceueHus MoyYeHHbIX
IockocTel. PackpamBanue mocTpoeHHBIX
CEYEHMI pa3HBIMHU IIBETAMHU

22-27.09

13

Uzobpaxenne ceueHnii mupamMubl, Kyoa u
MPU3MBI, KOTOpBIE IPOXOAST Uepe3 ux péopa.
N3obpaxenune nepeceuyeHus NOITyIEHHBIX
IUIOCKOCTEH. PackpammBanne mocTpoeHHbIX
CEUCHMH pa3HbIMU LIBETAMHU

29.09-04.10

14

Mertoa cienoB ISt TOCTPOCHHUS CEUCHIIA

29.09-04.10

15

Merton cnenoB A MOCTPOEHUS CEUCHUI.
CBolicTBa nepecedeHnil IPSMBIX U MIIOCKOCTEH

29.09-04.10

16

Mertoa cnenoB It MIOCTPOCHUS CEUCHUM.
CBoiicTBa nepeceueHnid MPSIMBIX U INIOCKOCTEH

13-18.10




17

[TocTpoenue ceuennii B mupamuze, Kyde o Tpém
ToukaM Ha pébpax. Co3gaHne BRIHOCHBIX
qepTexceﬁ 1 3aIUCh 1IaroB MOCTPOCHUA

13-18.10

18

[TocTpoenue ceuennii B mupamuze, Kyde o Tpém
ToYKaM Ha péopax. Co3manue BEIHOCHBIX
qepTexcef/'I 1 3aIUCh 1aroB MOCTPOCHUA

13-18.10

19

[TocTpoenue ceuennii B mupamMue, Kyoe 1mo Tpém
To4KaM Ha péopax. Co3naHue BEIHOCHBIX
qepTexcef/'I 1 3aIUCh 1aroB MOCTPOCHUA

20-25.10

20

[TocTpoenue ceuennii B mupamuze, Kyoe o Tpém
TouKaM Ha péopax. Co3maHue BEIHOCHBIX
‘IepTe)i(efl 1 3aIUCh 1aroB MOCTPOCHUA

20-25.10

21

IToBTOopenue muanumeTpun: Teopema o
MIPOIOPITMOHANBHBIX oTpe3kax. [lomobre
TPEYrOJIbHUKOB

20-25.10

22

IToBTopenue mnanumerpun: Teopema Menenasi.
PacueTtnl B ceueHUIX Ha BEIHOCHBIX YEPTEIKAX.
Hcropust pa3BUTHS INIAHUMETPUU U CTEPEOMETPUUN

27.10-01.11

23

KontponbHas padbota " AKCHOMEI CTEPEOMETPHH.
Ceuenns"

27.10-01.11

24

B3anmHoe pacnonoxeHne IpsMBIX B
npoctpancTse. CKpeluBaroImecs: NpsiMble.
[Ipu3HaKKU CKPEIMBAIOIINXCS IPSIMBIX.
[TapannensHble IpsIMBIE B IPOCTPAHCTBE

27.10-01.11

https://resh.edu.ru

https://www.yaklass.ru

25

Teopema o CcymeCTBOBaHUY M €JUHCTBEHHOCTH
NpAMOM MapajuIeIbHON TaHHOUW MpsSIMOiA,
MIPOXOJIAIIEH uepe3 TOUKy MPOCTPAaHCTBA U HE
JIexKallel Ha JaHHOU npsimoil. Jlemma o
NEPECCUCHUU MAPAJUICIBbHBIX NPAMBIX INIOCKOCTBIO

05-08.11

https://resh.edu.ru

https://www.yaklass.ru

26

[TapamiensHOCTH Tpex NpsAMBIX. TeopeMa o Tpéx

05-08.11

https://resh.edu.ru

https://www.yaklass.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MapaJuIeIbHBIX MPSIMBIX. Teopema o
CKPETUBAIOIINXCS TPSMBIX

27

[MapannensHoe mpoekTupoBanue. OCHOBHBIC
CBOWCTBA MapaJlIeIbHOTO MPOSKTHPOBAHHS.
N3obpakenne pa3HbIX (HUTYp B MapauieIbHON
MIPOEKLINHU

10-15.11

28

IlenTpanbHas npoekiusa. Yroiu ¢
COHANpPaBIICHHBIMU CTOPOHAMH. YTOJ MEXITY
IIPAMBIMHU

10-15.11

29

3amaun Ha JOKAa3aTelIbCTBO U UCCIENOBaHHE,
CBSI3aHHBIC C PACIIONIOKCHUEM TIPSIMBIX B
MIPOCTPAHCTBE

10-15.11

30

ITonsTus: MapamienbHOCTh MPSIMON U INIOCKOCTH B
npoctpaHcTBe. [Ipru3Hak napamiesbHOCTH IPSIMOn
u wiockoctd. CBOWCTBA MAPAIIICIBHOCTH TPSIMOM

Y TUTOCKOCTH

24-29.11

https://resh.edu.ru

https://www.yaklass.ru

31

I'eomeTpudeckue 3a1a9n Ha BEIYUCICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C MaPaJUIETbHOCTHIO
MIPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE

24-29.11

32

ITocTpoeHue ceuenus, MPOXOASILErO Yepe3
JIAHHYIO MPSIMYI0 Ha YEPTEXE U MapaJIETbHOTO
JIpyrou npsMou. Pacuér oTHomeHuit

24-29.11

33

[TapannenbHast npoeKLys, IPUMEHEHUE [
MOCTPOCHUS CeueHni Ky0a 1 mapaesnenunesa.
CsaoiicTBa napajuieNenunesa U mpusMsl

01-06.12

34

ITapannenbHbie mockoctu. IlpusHaku
MapaJuIeIbHOCTH JBYX TUIOCKOCTEH

01-06.12

https://resh.edu.ru

https://www.yaklass.ru

35

Teopema o mapaIeTbHOCTH U €IUHCTBEHHOCTH
IUTOCKOCTH, TIPOXOSIIEH yepe3 TOUKy, He
MIPUHAJICKAITYIO JAHHOW IJIOCKOCTH U CIICIICTBYS

01-06.12

https://resh.edu.ru

https://www.yaklass.ru
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U3 Heé

36

CaoiicTBa napajieNnbHbIX IIIOCKOCTEH: 0
MapauIeTbHOCTH MPSIMBIX TTEPECeUSHHS MTPH
MEPEeCEYCHNH IBYX MapauIeIbHBIX MJIOCKOCTEH
TpeTben

08-13.12

https://resh.edu.ru

https://www.yaklass.ru

37

CBoiicTBa MapauIeIbHBIX INIOCKOCTEH: 00
OTpE3Kax NapauIeNIbHBIX MPSIMBIX, 3aKI0UEHHBIX
MEXIy IapauIeIbHBIMU IIJIOCKOCTSIMH; O
MepecedeHnH IPAMOH ¢ ABYMS MapauIeTbHBIMU
TUTOCKOCTAMU

08-13.12

38

3auer o TemaMm «B3anmMHOe pacnonokeHue
MPSIMBIX B MpocTpaHcTBe. [lapasmiensHOCTh
MPSIMBIX U TUTOCKOCTEH B MMPOCTPAHCTBE

08-13.12

89

KontponbHas pabora o TeMam «B3anmaOE
PpacIioJIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

15-20.12

40

CgoiicTBa Ky0a 1 IpSIMOYTOJILHOTO
napajenenunesna

15-20.12

https://resh.edu.ru

https://www.yaklass.ru

41

Brruncnenne nimuH OTpe3KoB B KyOe u
MIPSIMOYTOJIEHOM TapajuiesIennumesie

15-20.12

42

ITepnieHAUKYIISIPHOCTD MPSIMOM U TIIOCKOCTH.
[Ipu3HaK neprneHaANKYISIPHOCTH NPSIMOM U
IIJIOCKOCTH

22-27.12

https://resh.edu.ru

https://www.yaklass.ru

43

[lepneHAUKYIAPHOCTD NPSAMOM U MIIOCKOCTH.
ITpu3Hak neprneHauKyIIPHOCTH NPSIMON 1
IUIOCKOCTH

22-27.12

44

Teopema o cymecTBOBaHNY M €JUHCTBEHHOCTH
MPAMOM, MPOXOJISIIECH Yepe3 TOUKY MPOCTPAHCTBA
U NEPIEHIUKYJIISIPHON K IIJIOCKOCTH

22-27.12

https://resh.edu.ru

https://www.yaklass.ru
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[InockocTr 1 IepIeHINKYIAPHBIE UM TIPSIMBIE B

https://resh.edu.ru

45 MHOTOI'PaHHUKAX 29-30.12 https://www.yaklass.ru
16 [InockocTH 1 epIEeHANKYIIPHBIE UM MIPSIMBIE B 09-10.01
MHOT'OI'PaHHHUKaX
[Tepnenaukynsap u HakiaonHad. [loctpoenue https://resh.edu.ru
47 12-17.01
MEPICHIUKYIISIPA U3 TOYKH Ha TIPSMYIO https://www.yaklass.ru
48 [lepnenaukymsip u HaknoHHas. [locrpoenne 12-17.01
NEPIEHINKYJIISIPa U3 TOYKU Ha IPSIMYIO
Teopema o Tpéx mepreHIUKYIsIpax (mpsiMas u https://resh.edu.ru
49 12-17.01
obparHas) https://www.yaklass.ru
50 Teopema o Tpéx nmepneHauKyIApax (mpsAmas u 19-24.01
oOpatHas)
) https://resh.edu.ru
51 Vo MEKIy CKPEIIUBAIOIIIUMHECS TIPSIMBIMH 19-24.01 https.//www. yaklass.ru
52 [Mouck nepreHANKYISIPHBIX npslivmx C TMOMOIIIBIO 19-24 01
MEePIEeHIUKYISIPHBIX TUIOCKOCTEH
53 OpTOroHaNBHOE MPOCKTHPOBAHHE 26-31.01
54 [TocTpoenue ceueHuit kyoa, MPU3MBI, nPaBHnLHoﬁ 26-31.01
MUPaMUIBI C IOMOIBI0 OPTOTOHANBHON MPOEKLIUH
55 [TocTpoenne ceuennii kyda, IPU3MEI, HPaBHHLHOﬁ 26-31.01
MUPaMUIBI C IOMOIIBI0 OPTOrOHANBHON IPOEKLIUH
CumMeTpus B IPOCTPAHCTBE OTHOCUTEIIEHO
. https://resh.edu.ru
56 I0CKOCTH. [110CKOCTH CHMMETPHIA B 02-07.02
https://www.yaklass.ru
MHOT'OI'PaHHUKaX
[Ipu3Hak neprneHANKYISIPHOCTH MPSIMON U https://resh.edu.ru
S7 02-07.02
IUIOCKOCTH KaK CJICACTBUE CUMMETPUHU https://www.yaklass.ru
58 [IpaBunbHBIE MHOTOrpaHHUKH. PacuéT paccrosiHuit 02-07.02
OT TOYKH J0 TJIOCKOCTH
59 [MpaBuiIbHBIE MHOTOTPAHHUKH. Pacuér paccrosHuit 09-14.02
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OT TOYKH J0 IINTIOCKOCTHU

60

Crioco0bI OIyCTUTH MEePIIEHAUKYIISIPHI:
CUMMETPHsI, CABUT TOYKH TIO MapajuienbHON
NPpSAMOMH

09-14.02

61

CrBur no HemapaieIbHOU MPSIMOU, U3MEHEHHE
paccTostHUI

09-14.02

62

Konrtponsnas padota "[lepneHAUKYyIIPHOCTD
HOPSIMBIX U IUIOCKOCTEH B IPOCTpaHCcTBE"

16-21.02

63

HOBTOpeHI/IGZ YTJIbI MCKAY IIPAMBIMHA Ha
IIJIOCKOCTH U B IPOCTPAHCTBE

16-21.02

64

FGOMeTpI/I‘-IGCKI/IC MCTO/Ibl BBIYMCJICHUA YyTJia
MCKAY NPpAMBIMHA B MHOT'OI'paHHUKAX

16-21.02

65

JByrpanHslii yros. CBOMCTBO TMHEWHBIX YTIIOB
JBYTPAaHHOTO yIJa

02-07.03

https://resh.edu.ru

https://www.yaklass.ru

66

[lepnenaukynspueie miockocTH. CBOHCTBa
B3aUMHO MEPINEHANKYJISAPHBIX IIIOCKOCTEN

02-07.03

https://resh.edu.ru

https://www.yaklass.ru

67

IIpu3Hak neprneHANuKYISIPHOCTH INIOCKOCTEM;
TeopeMa O IPsIMOi NepecedeHus JBYX INIOCKOCTEN
NEPIEHAUKYJIIPHBIX TPEThEU IIJI0CKOCTU

02-07.03

https://resh.edu.ru

https://www.yaklass.ru

68

[IpssMoyTONIEHBIN TTapasuIeNnenunesn; Kyo;
HU3MEPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napajulesenuIesa

10-14.03

https://resh.edu.ru

https://www.yaklass.ru

69

Teopema 0 1uaroHanu NpsAMOYroIbHOIO
napajjeseNunesia U CIeCTBUE U3 Heé

10-14.03

https://resh.edu.ru

https://www.yaklass.ru

70

CrepeomeTpuieckne U MPUKIATHBIC 331a49H,
CBSI3aHHBIC CO B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX U TUIOCKOCTH

16-21.03

71

[ToBTOpEHME: CKPEITUBAIOIINECS TIPSIMBIC,
NapajieTbHbIC TUIOCKOCTH B CTAHIAPTHBIX
MHOTOI'PaHHHUKaX

16-21.03
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[Tapa mapasmienbHbIX MJIOCKOCTEH Ha
CKPETUBAIOIINXCS MPSMBIX, PACCTOSHIE MEXIY

72 16-21.03
CKPENIMBAIOIIMMUCS TIPSIMBIMHU B POCTHIX
CHUTYaIUsIX
73 PaCCTOHHIj‘IC OT TOYKH JI0 THIOCKOCTH, PACCTOSTHHE 23-98.03
OT TPSIMOM JIO TNIOCKOCTH
Brruncnenue paccToSHUN MEX Ty
74 CKPENINBAIOIIUMHCS TIPSIMBIMH C TOMOIIIBIO 23-28.03
NEePIEHIUKYIISIPHOH MI0CKOCTH
TpéXrpaHHbIil yroj, HEpaBEHCTBA IS
75 TpexrpaHHbIX yrioB. Teopema HI/I(Jparo?a, 23-28.03
TEOpEMbI KOCHHYCOB M CHHYCOB JUIS TPEXTPAHHOTO
yria
76 OneMeHTHI c(hepUIeCKON TeOMETPUH: 30.03-04.04
reojie3ndecKre IMHUN Ha 3emiie
77 3auer no TfMaM «ITeprneHIUKYISAPHOCTD MPSIMBIX U 30.03-04.04
TUIOCKOCTEW B MMPOCTPAHCTBE. YTIIBI M PACCTOSHISD»
78 KouTtposnbhast pabota "Yriisl u paccrosiHus" 30.03-04.04
79 CI/ICTeMaTI'/’BaLII/IH 3HaHUil "MHOTOrpaHHUK U €r0 13-18.04
AIEMEHTBI
80 [Mupamuna. Buger mupamua. [IpaBunbHas 13-18.04 https://resh.edu.ru
mUpamMuIa https://www.yaklass.ru
81 [Tpu3sma. IIpsiMasi u HaKJIIOHHAsI IPU3MBI. 13-18.04 httpsE//resh.edu.ru
[IpaBunbHas npusma https://www.yaklass.ru
IIpsamoit mapanenenunes, npsaMOyIroNbHBINA https://resh.edu.ru
82 20-25.04
napasuienenumnes, Kyo https://www.yaklass.ru
83 Beimykiibie MHOTOrpanHuky. Teopema Ditnepa 20-25.04
84 Brinykisie MHOTOrpanHuky. Teopema Ditnepa. 20-25.04

HpaBI/IHBHBIe U MOJIyIIpaBUJIbHbIC MHOT'OT'PaHHUKHN
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85 KonrposnbHas paboTa "MHOrorpaHHuKu" 1 27-30.04
) https.//resh.edu.ru
86 [TonsTHE BEKTOpA Ha IUIOCKOCTH M B IPOCTPAHCTBE 1 27-30.04 httns. //www.yaklass.ru
) https://resh.edu.ru
87 CymMMa BEKTOpOB 1 27-30.04 https.//www. yaklass.ru
88 Pa3HOCTH BEKTOPOB 1 04-08.05 httpsE//resh.edu.ru
https://www.yaklass.ru
) https://resh.edu.ru
89 I[MpaBuo mapauienenunea 1 04-08.05 https.//www.vaklass.ru
90 VMHOXEHHE BEKTOPA Ha YUCIIO 1 04-08.05 httpsE//resh.edu.ru
https://www.yaklass.ru
Paznoxxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE https://resh.edu.ru
91 N 1 11-16.05 :
JIEXKAIIUX B OJHOM INIOCKOCTH https://www.yaklass.ru
) https://resh.edu.ru
92 CKanspHOE IIPOU3BEICHUE 1 11-16.05 https.//www. yaklass.fu
93 Brriuncnenue yriia Mexay BEKTOpaMu B 1 11-16.05 httpsE//resh.edu.ru
MIPOCTPAHCTBE https://www.yaklass.ru
o ) https://resh.edu.ru
94 I[Tpocreiitune 3aga4u ¢ BEKTOpaMu 1 18-23.05 https-//www. yaklass.ru
95 I[Mpocreiiiiue 3aga4u ¢ BEKTOpaMu 1 18-23.05
96 I[Ipocreiiiue 3a1auu ¢ BEKTOPAMH 1 18-23.05
97 3auer 110 TeMaM « MHOTOrpaHHUKH. BeKTOphD 1 25-30.05
98 O6001IIeHNE U CHCTEMAaTH3AIHS 3HAHMI 1 25-30.05
99 OGo0IIeHHe ¥ CUCTEMATH3AIIUS 3HAHUIM 1 25-30.05
100 HroroBasi KOHTpOJIbHAsE paboTa 1 01-06.06
101 Hrorosas KOHTpOJbHas paboTa 1 01-06.06
102 O6001IIeHIE U CHCTEMAaTH3AIMS 3HAHMI 1 01-06.06
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

N KonuuecrBo yacoB JJIeKTPOHHBIE
[
Jara nu@posBbIe
n/ | Tema ypoka Konrpoabubie | IlpakTuuyeckue
Bceero U3ydeHusi | oOpazoBaTebHbIE
1 padoThI padoThI
pecypchbl
ITosTOpenue Temsl "KoopauHarsl BeKTOpa
1 P P | BEKTOP 1 01-06.09
Ha TUTOCKOCTH U B IPOCTPAHCTBE
IToBTOpenue TeMsl "CKrasipHOE
2 P P 1 01-06.09
MIPOU3BEICHUE BEKTOPOB
IloBTOpenue Temnl "YpaBHECHHUE IPSAMOIA,
3 peie P ©1p 1 01-06.09
MPOXOJAIICH uepes IBe TOUKH
VpaBHeHUE INIOCKOCTH, HOPMAJIb,
4 P P 1 08-13.09
ypaBHEHHUE TIIOCKOCTH B OTpE3Kax
VpaBHeHUE INIOCKOCTH, HOPMAJlb,
5 P P 1 08-13.09
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
6 BekTopHoe npousBeneHue 1 08-13.09
JInHeiliHple HEpaBEHCTBA, JUHEHHOE
7 P 1 15-20.09
MpOrpaMMHUPOBAHNE
JInHeiiHpIe HepaBEeHCTBA, TUHEHHOE
8 P 1 15-20.09
MIPOrPaMMHPOBAHHE
AHanuTHYEeCKUEe METObI pacuéra yria
9 P 4 1 15-20.09
MEXTy MPSIMBIMH B MHOTOTPaHHUKAX
AHanuTHYEeCKUEe METObI pacuéra yria
10 P . 1 22-27.09
MEX/Ty TUIOCKOCTSIMH B MHOTOTpaHHUKAX
dopmyna paccTOSHHUS OT TOUKHU JI0
11 pMYyTa P 1 22-27.09

IIJIOCKOCTH B KOOpAHWHATaxX




Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH O0

12 22-27.09
TUIOCKOCTH B KyOe

13 HaxoxneHnue paccTossHU OT TOYKH 10 29.09-
IJIOCKOCTH B TIPABUIIBHOM MMUPAMU/IC 04.10

14 3ader 1o Teme «AHaIUTUYECKAs 29.09-
TEOMETPHUSI» 04.10

15 KontponbHas paboTa "AHaauTHYIECKas 29.09-
reoMeTpus" 04.10
CedeHus MHOTOTPaHHHUKOB: CTaHIapTHBIC

16 P Hap 13-18.10
MHOTOTPaHHUKA

17 CeueHUs MHOTOTPAaHHHUKOB: METO/T CJICJIOB 13-18.10
CedeHuUs MHOTOTPaHHHUKOB: CTaHIAPTHBIC

18 MIJIOCKOCTH, TIEPECEeUEHUS MIPSMBIX U 13-18.10
IJIOCKOCTEMN
[MapanmnensHbie MPSMBIC U TUIOCKOCTH:

19 P P 20-25.10
napasieibHbIe CeYCHHUS
[MapannensHbie MPSMBIC U TUIOCKOCTH:

20 P b 20-25.10
pacdéT OTHOIICHUH
[NapannensHbie MPSMBIC U TUIOCKOCTH: YTIIBI

21 P p yr 20-25.10
MEXy CKPEITUBAOIIUMUCS MPSIMBIMU
[leprieHquKyNSIpHBIE MIPSAMBIC U TUIOCKOCTH:

29 CTaHJapPTHBIC TTAphl IEPIECHANKYISIPHBIX 27.10-
IJIOCKOCTEH M MPSAMBIX, CAMMETPHH 01.11
MHOTOTPaHHUKOB

23 [leprieHquKyNsSIpHBIE MPSMBIE U TUIOCKOCTH: 27.10-
Teopema O TpeX MEePIEeHIUKYISIpax 01.11

24 [lepnieHauKyNSIpHBIE MPSMBIE U TUIOCKOCTH: 27.10-




BBIUUCJICHUSA JJIMH B MHOT'OI'paHHUKAX

01.11

25

[ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB,
bopMyIbI TS TII0NIA e, COOOpakeHUs
noxoous

05-08.11

26

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
dbopmyssI 15 TUTOIAEH, COOOpaKeHUS
mog00ust

05-08.11

27

HOBTOpeHI/IeI miIomaainu MHOI'OYyroJIbHUKOB,
dbopmymsl 15 TUTOLIAZEH, COOOpaKEeHUS
noxoous

10-15.11

28

[Inomany ce4eHuii MHOTOI'PaHHUKOB:
TUIOMIA/IN TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPAKECHHS MOI00US

10-15.11

29

[Inomaan ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA Y TOBEPXHOCTEH, pa3pe3anus Ha
4aCTH, COOOPaKEHUS MOI00US

10-15.11

30

KonTponbhas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

24-29.11

31

O0BéM Tena. O6beM MPSIMOYTOIBLHOTO
napaJuIeJcruicaa

24-29.11

https://resh.edu.ru

https://www.yaklass.ru

32

3anaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

24-29.11

33

3amaun, CBSI3aHHBIE C BEIYUCICHHEM 00bEMA
MPSAMOYTOJIBHOTO TapaJijieeNnnIie1a

01-06.12

34

OO0BEM npsMOi IPU3MBI

01-06.12

35

CrepeoMeTpHuecKHe 3aJa4ul, CBI3aHHbIE C

01-06.12

https://resh.edu.ru

https://www.yaklass.ru
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BbIYUCIIEHUEM 00BEMOB NPSIMOM MPU3MBI

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C

36 R . 08-13.12
00BEMOM MPSIMOU TIPU3MBI
Brruncienue 00bEMOB TEN C ITOMOIIBIO
37 onpeaenéHHoro uurerpaiga. Oobpém 08-13.12
HAKJIOHHOUW IPU3MBI
Brruucienne 00EMOB T ¢ IIOMOIIBIO
38 omnpeae€éHHoro uarerpaga. Oo0bEmM 08-13.12 https://resh.edu.ru
https://www.yaklass.ru
MTUPAMUIBI
dopmyna 06béma mupamMuasl. OTHOIICHHE
39 MY P 15-20.12
00BEMOB MUPAMH/ C OOIITMM YTIIOM
40 dopmyna 00bpéma nmupamuabl. OTHOIIEHUE 15-20.12 https://resh.edu.ru
00BEMOB MUPaMHU/ C OOIIMM YTIIOM ' https://www.yaklass.ru
CrepeoMeTpUUYCCKHC 3a1a4H, CBSI3aHHBIC C
41 PEOMETP ak 15-20.12
00bEMaMHU HAKJIIOHHOM MPHU3MBbI
CrepeoMeTpHUYECKHUE 3a/1aUH, CBSI3aHHBIE C
42 PEOMETP A 22-27.12
00BEMAaMU TTHPAMHUTBI
[Tpuxnanueie 3anaun mo Teme "OOBEMBI
43 Ten", cBA3aHHEIE ¢ 00HEMOM HAKJIIOHHOM 22-27.12
TIPU3MBI
[Ipuknagaeie 3amaun mo Teme "OO0BbEMBI
44 PHICTATIERIC 31 TIe 22-27.12
Ten", CBI3aHHBIC ¢ 00BEMOM IMUPAMUIBI
[Ipumenenne 066EMOB. Beruncienue
45 P 29-30.12
PaCCTOSIHHS 710 TUIOCKOCTH
46 3ader «O0BEM MHOTOTPAHHUKA)» 09-10.01
KonTponbsras padora "O6béM
47 R B 12-17.01

MHOrOrpaHHuKa"
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]_II/IJII/IH,[[pI/I‘-IeCKaH IMMOBCPXHOCTD,

48 o0pa3ymolire IIHHIPUIECKON 12-17.01
MMOBEPXHOCTH
49 Humuuap. [psmoit kpyroBoit HUIMHIP. 12-17.01 https://resh.edu.ru
[Tnomaar MOBEPXHOCTH MUIIMH]IPA ' https://www.yaklass.ru
50 Konnueckas IIOBCPXHOCTH, 06pa3y}oume 19-24.01 https://resh.edu.ru
KOHHYECKOU MoBepxHOCcTH. KoHyc ' https://www.yaklass.ru
CeueHne KOHYyCa IIOCKOCTHIO .
51 }: ) 19-24.01 https://resh.edu.ru
mapajuieIbHON TIIOCKOCTH OCHOBAHUS https://www.yaklass.ru
52 VYceuénnslit konyc. M3o0paxkeHne KOHycOB 19-24.01 https://resh.edu.ru
U YyCEUYEHHBIX KOHYCOB ' https://www.yaklass.ru
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOTHOM 26-31.01 https://resh.edu.ru
IIOBEPXHOCTU KOHYCA ' https://www.yaklass.ru
ILnomans GOKOBOI IIOBEPXHOCTH U IIOJIHOM
54 man p 26-31.01
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4i Ha
55 JIOKA3aTeJIbCTBO U BEIYUCIICHHE, 26-31.01
MMOCTPOSCHUEM CEUEHUH IUINHAPA, KOHyCa
CrepeomeTpuyuecKue 3a1a4i Ha
56 JIOKA3aTEJIbCTBO U BEIYMCIICHHE, 02-07.02
MMOCTPOCHUEM CEUEHUN MUINHAPA, KOHyCa
Ilpukitagaeie 3a0a4u, CBA3aHHBIE C
57 P 02-07.02
UATUHAPOM
[Ipukitagaeie 3a0a4H, CBA3aHHBIE C
58 P 02-07.02
UATUHAPOM
59 Cibepa u map 09-14.02 https://resh.edu.ru

https://www.yaklass.ru
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60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctsio. Bua
U U300paXkeHHe 1apa

09-14.02

https://resh.edu.ru

https://www.yaklass.ru

61

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepsl mmockoctsro. Bus
1 U300paKeHHE IIapa

09-14.02

62

VYpasuenue chepsl. [nomans cepst u e€
yacreu

16-21.02

https://resh.edu.ru

https://www.yaklass.ru

63

CummMmetpus cdepsl 1 mapa

16-21.02

64

CrepeomeTpuyuecKkue 3a1aui Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBJA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CCUCHUI TIOCKOCTHIO

16-21.02

65

CrepeoMeTprueckue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, CBSI3aHHBIC
co cdepoii U mapoM, MOCTPOSHUEM X
CEUYEHHI TIOCKOCTHIO

02-07.03

66

[Tpuknagueie 3a1a4n, CBsI3aHHBIE CO cepoit
Y I1IapoM

02-07.03

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYUCJICHUSI B OKPY>KHOCTH, CTAHIaPTHBIE
noxoous

02-07.03

68

Paznuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA 1
MHOTI'OI'paHHUKOB

10-14.03

69

3anauu no Teme "Tena U MOBEPXHOCTH
BpaieHus"

10-14.03

70

3agauu o Teme "Tena u MOBEpXHOCTH
BpaieHus"

16-21.03



https://resh.edu.ru/
https://www.yaklass.ru/
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Konrtponbnas padora "Tena 1 moBepXHOCTH

71 " 16-21.03
BpaIIeHUS
O0wéM nmnuuaapa. TeopeMma 00 00BEME .

MPSAMOTO UJIUH]IpA https://www.yaklass.ru

73 Brrunciaenue 00bEMOB TEJ ¢ HOMOIILIO 93-28.03 https://resh.edu.ru
onpenenéHHoro uHTerpaga. OobpEM KoHyca ' https://www.yaklass.ru
ITnomaau 60KOBOM M MOJHONM HOBEPXHOCTH .

74 il P 23.98.03 https://resh.edu.ru
KOHYyCa https://www.yaklass.ru
CrepeoMeTpHUUYECKHE 3a0a4H, CBSI3aHHBIE C

75 PEOMETPHEECRY 23-28.03
BBIUHCIICHHUEM 00BbEMOB IIMIIMH/IPA, KOHYCa

76 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI U 30.03-

IIoUIaIM oBEpXHOCTEN Te" 04.04
OO0BéM Mmapa U MapoBOTro CEKTOPA.
Teopema 06 00béMe mapa. [Lnomans
77 chepsl. CTepeomMeTpudecKue 3a1auu 30.03- hitps://resh.edu.ru
' . 04.04 https://www.yaklass.ru
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB II1apa,
IIIAPOBOT'0 CETMEHTA U IIIAPOBOTO CEKTOPA
[Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBSI3aHHbBIE C 00BEMOM IIapa u 30.03

78 wiomanbo cdepbl. COOTHOLIEHUS MEKTY 0 4' 04
TUIOINASIMH [TOBEPXHOCTEN 1 00BEMaMu '

MOIOOHBIX TE
[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenune o0bEéMa nmpu mogoouu.

79 CrepeoMeTpHUSCKHE 3aIa4H, CBSI3aHHBIC C 13-18.04
BBIYHCIIEHHEM 00BHEMOB TEJI U IIJIOIIAAEH
MIOBEPXHOCTEN

80 KonTponbnas padota "[normanu 13-18.04
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MOBEPXHOCTU M 00BEMBI KPYTIIBIX TEN"

81

JIBmxeHus mpocTpaHcTBa. OTobpakeHusl.
JIBr>xeHust ¥ paBeHCTBO ¢uryp. O0mue
CBOMCTBA IBMKEHUN

13-18.04

https://resh.edu.ru

https://www.yaklass.ru

82

Bunbl iBmKeHUI: TapauieIbHBIA MEPEHOC,
[IEHTpabHasi CHMMETPHS, 3epKaJIbHAS
CUMMETpPHS, TOBOPOT BOKPYT MPSAMOi

20-25.04

https://resh.edu.ru

https://www.yaklass.ru

83

[IpeobpazoBanus nomoous. [Ipsmas u
cthepa Ditnepa

20-25.04

https://resh.edu.ru

https://www.yaklass.ru

84

I'eomeTprueckue 3a1a4 Ha IPUMEHEHHE
JBUKCHUS

20-25.04

85

3aueT Mo Temam «Tena BpalieHus U UX
00BEMBD)

27-30.04

86

Oo6o6maromee noroperue 11 mousTuii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucreMaTn3anus 3Hanuil: "[lapamienbHOCTb
MPSAMBIX U IJIOCKOCTEN B TPOCTpPaHCTBE"

27-30.04

87

Oo6o6matomee moBropeHue 11 MoHATHI 1
MeTon0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alvs 3HaHuil: "BekTopsl B
npocTpaHcTae”

27-30.04

88

O6o6marommee noroperue 11 mousTuit u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3Hanuii: "BekTopel B
npoctpaHctse"

04-08.05

89

Oo6o06matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 kaccos,
cuctemarusanus 3Haguii: "O0beM

04-08.05
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MHOTOrpaHHHUKa"

90

Oo6o6maromee noroperue 11 mousTuii u
MeToaoB Kypca reometpun 10—11 knaccos,
cucreMarusanug 3HaHui: "O0beM
MHOTOrpaHHuKa"

04-08.05

91

Oo6o06matomee moBroperue 11 noHATHA 1
MeTon0B Kypca reomerpun 10—11 knaccos,
cuctemaruszanus 3HaHuil: "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

11-16.05

92

O6o6maromee noroperue 11 mousTuit u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucteMatusanusg 3Haguii: "Thromann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

11-16.05

93

HtoroBas koHTposibHAsE paboTa

11-16.05

94

HtoroBas koHTposibHAs paboTa

18-23.05

95

[ToBTOpenue, 06001IeHNE U
cUCTeMaTU3alus 3HaHu!

18-23.05

96

Hctopus pa3Buths cTepeoMeTprun Kak
HAaYKH U €€ POJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

18-23.05

97

Hcropust pa3BUTHSI CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B PA3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

25-30.05

98

Hcropust pa3BuTHs CTEPEOMETPUM KaK
HayKd U €€ POoJb B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX

25-30.05




TEXHOJIOTUN

99

Uctopust pa3BuTHsI CTEPEOMETPUM KaK
HAyKH U € poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

25-30.05

100

Hctopus pa3ButHs CTEpeOMETPUN KaK
HAaYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX Y KOMIIBIOTEPHBIX
TEXHOJIOT U

01-06.06

101

Hctopus pa3ButHs CTepeOMETpUN Kak
HaYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

01-06.06

102

Hctopus pa3BUTHs CTEpEOMETPUM KaK
HAaYKH U €€ POJIb B pA3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

01-06.06

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsieMble mMpeIMeTHBIE Pe3yJIbLTATHI OCBOECHHSI OCHOBHOM
NPOBEPSIEMOT O .
00pa3oBaTeIbHOIi MPOrpaMMBbI CpeIHEro 0o11ero 0opa3zoBaHusi
pe3yjabTara
7 I'eomeTpus
7.1 OrnepupoBaTh MOHATUSAMH: TOUKA, IPSMAasi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICACTBUS W3 HUX IPH PEHICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh TOHATHSAMH: TAPAUICTLHOCTh M TEPICHIUKYISIPHOCTD
' OPAMBIX M IJIOCKOCTEH
24 KnaccugumupoBars B3aUMHOE PACIIOJIOKECHUE MPSMBIX W IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBarh MOHITHSIMH: JIBYTPAaHHBIA YroJI, TPAaHU JIBYIPAaHHOTO YTJIA,
7.5 peOpo JBYrpaHHOTO yIJIa, JIMHEHHBIM yroJl JIBYTPaHHOTO YIJia, TpajlycHas
Mepa JABYTPAHHOTO yria
76 OnepupoBaTh MOHITUSAMHU: MHOTOI'PAHHHMK, BBINYKIBIA W HEBBITYKJIbIH
' MHOTOT'PaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPABHIILHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIC BBl MHOTOTPAaHHHUKOB (TIMpamuza, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapasuIeIeuIe] ], Ky0)
KnaccudummpoBaTh ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 Kiaccu(uKanuu (BBIMYKIbIC W HEBBITYKJIBIC MHOTOTPAaHHHUKH, TPAaBHILHBIC
MHOTOTPAaHHUKH, TIPSMbIC ¥ HAKIIOHHBIE TIPU3MBI, TAPAJUICIICTIHITC b))
7.9 OnepupoBaTh MOHITHIMHE: CEKYIIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TOCTPOSHHSI CEYCHHII MHOTOTPAHHUKOB, UCIIOJIB3YSI
' METOJ CIIEOB
CtpouTh ce4YeHHS] MHOTOTPAHHHKOB METOJOM  CJIAOB, BBITIOJNHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO oOpasiiam
WIA aJrOpUTMaM, TNPUMCHSS W3BECTHBIC AHATUTUYCCKHE METOABI TIPU
7.12 pEelIeHUH  CTaHJapTHBIX MaTeMaTHYeCKHX 3ajJad Ha  BBIYUCIICHHE
PACCTOSIHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO MPSMOM, OT TOYKHUIO
TJIOCKOCTH, MEKAY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TCOMETPUUECKHUX BEIMYMH IO oOpasiiam
7.13 WIA aJIrOPUTMaM, TNPUMCHSS W3BECTHBIC AHATUTUYCCKHE METOIBI TIPHU

peICHUKN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4d Ha BbIYUCIICHUC YIJIOB




MEXKIY CKPCIUMBAIOIUMUCA IMPAMBIMH, MEXKIY MPAMOM M IUIOCKOCTBIO,
MEXKIY INIOCKOCTSIMHU, JBYTPAHHBIX YIIIOB

Boraucisate 00bEMBI 1 Iiomaau HOBerHOCTCﬁ MHOT'OT'PaHHUKOB (an3Ma,

7.14 nupaMua) ¢ MpUMEHEHHEeM (OpPMyJI, BBIYHMCIATh COOTHOLICHHUS MEXIY
TUTOIIAISIMH TTOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSMHU: CUMMETPHsS B TPOCTPAHCTBE, IICHTP, OCh H
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IIOCKOCTh CHUMMETPHUHU (PUTYPHI
W3Bnekatp, mpeoOpa3oBBIBATh W HMHTEPIPETHPOBATH HHMOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, NpPEICTaBICHHYIO Ha
yepTexax U pUCYHKaxX
[IpumeHsTh TeoMeTpudecKkhe (GakKThl JUISI PEHICHUS CTEPEOMETPHUYCCKHIX
7.17 3a/a4, TPEINONAralolliuX HECKOJIbKO IIIaroB pEIIeHUs, €CIU YCIOBHS
MIPUMEHEHHS 3aJ]aHbl B SIBHOH Qopme
718 [IpumensaTy mpocTeiliine MporpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1ad
719 [lpuBoaANUTE TIpUMEPHl MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJEC U
' KHM3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
[lpuMeHSTh TIONyYCHHBIC 3HAHWS HA NMPAKTUKE: aHAJM3UPOBATh PEajibHbBIC
CUTYaIluu W MPUMCHSITh U3yUCHHBIC TIOHSATHS B TPOIECCE MOUCKA PEIICHHUS
MaTeMaTH4ecKu c(hopMyaHMpOBaHHOM MPOOIEMbI, MOAEIHPOBATH PEabHBIC
7.20 CUTYyallul Ha S3bIKE TEOMETPUH, HCCIENOBATh MOCTPOCHHBIE MOJAEIU C
WCIIOJIb30BAHUEM T€OMETPHUYCCKUX MOHSATHH M TEOpEeM, ammapara ajareOpsl,
pemaTh ~ NpaKTHYECKHUEe  3aladyd,  CBS3aHHBIE C  HAXOXICHHEM
TCOMETPUYCCKHUX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsiemMble npeAMeTHBIE Pe3yJabTAThl OCBOEHHSI OCHOBHOIA
NPOBEPSIEMOT 0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus
pe3yabTara
6 I'eomeTpus
OnepupoBath MOHATHAMHU: HJIMHIPUYECKAS IMMOBEPXHOCTh, 0Opa3yrolye
6.1 MWIAHIPUYECKOW TMOBEPXHOCTH, IWJIMHJIpP, KOHWYECKAas IOBEPXHOCTb,
o0pa3yromiye KOHUYeCKOH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (IUIMHAD, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MTOTYYSHHUS TEJl BPALICHHUS
6.4 KrnaccugunupoBars B3auMHOE pacroyioskeHre chepbl U IITOCKOCTH
6.5 OnepupoBath MOHATUSAMHE: IAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA

CCTMCHTA, HIapOBOﬁ CJIOfI, OCHOBAHHUC MIApPOBOro CJI0dA, BBICOTA IIAPOBOI0




CJ1051, IIAPOBOU CEKTOP

6.6

Berumcnsate 00BEMBI W IUIOMIAJAM  TIOBEPXHOCTEH Tel  BpaIlCHHS,
T€OMETPUUECKHX Tell C MpUMEHEHUEM (opMyIT

6.7

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy u
ONMCAaHHBIN OKOJIO cdepbl, cepa, BOUCAHHAS B MHOTOTPAHHHUK HIIU TEIO
BpaIleHUS

6.8

BbIuuciasTe COOTHOIICHUST MEXKY TIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMM
MOTOOHBIX TEN

6.9

N3o06paxaTth u3ydaeMble (GUTYpbl OT PYKH U C NPUMEHEHHEM IMPOCTHIX
YePTEKHBIX UHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEeXKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS TeI
BpaILCHUS

6.11

W3BnekaTb, HMHTEPIPETHPOBATH M MNPeoOpa3oBbIBATh WHGPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[IpumensaTy reomerpuueckue (GakThl [UIsI PELICHUS CTEPEOMETPHUUYECKHX
3a7a4, MPEANOJararlliuX HECKOJIbKO IIaroB pEIIEHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a7aHbl B SBHOU opMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHSITB )IeﬁCTBI/ISI CIIOKCHUSA BeKTOpOB, BBIYUTAHUA BeKTOpOB )41
YMHO)KeHI/Iﬂ BeKTOpa Ha 4Yucio, O6T)$ICH5[TB, KaKNUMH CBOI\/’ICTBaMI/I OHUA
00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleenuIeia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MNOHATUAMU: OCKAPTOBbBI KOOPAWHATBI B MPOCTPAHCTBE,
BCKTOP, MOYJIb BEKTOpPA, PaBCHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPaMH, CKAJKIPHOC MNPOU3ZBCACHHUEC BCKTOPOB, KOJIJIMHCAPHBIC U
KOMILTAHAPHBIC BEKTOPbI

6.17

Haxonute cymMMy BEKTOPOB M MpPOM3BEACHHE BEKTOpa HAa YHUCIO, Yroil
MEX1Yy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHHE, PACKIaAbIBaThb BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI> IIJIOCKOCTh YPAaBHCHHUEM B IleKapTOBOfI CUCTEMC KOOpAUHAT

6.19

Pematp mpocreiinye reoMeTpuyeckue 3ajjaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia

6.20

Pemate 3amaud Ha JOKA3aTENLCTBO MATEMATHYECKHX OTHOIIEHHH |
HaXO0XJICHHE TEOMETPUYECCKUX BEIMYHH 10 00pa3laM WIH alrOpUTMaM,
MPUMEHASI ~ WM3BECTHBIE  METOJbl  MPU  PEILIECHUU CTaH/IaPTHBIX
MaTeMaTHYECKHUX 3a1a4

6.21

HpI/IMCHHTB HpOCTGfIIlIH@ nporpaMMHbBIC CPpEACTBA W  BJICKTPOHHO-
KOMMYHHKAIMOHHBIC CUCTEMBI ITPHU PCHICHHUU CTCPCOMCTPHUUCCKUX 3a/1a4




6.22

IIpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PACIIO3HABATH IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATh MONy4YEHHBIC 3HAHWs HA MPAKTUKE: aHAJIU3UPOBATh PEallbHbIC
CUTYyall! U NPUMEHATh U3YUYEHHBIC IOHATUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHOpMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIE
CUTyallUM Ha S3bIKE T€OMETPUH, MCCIEN0BaTh ITIOCTPOCHHBIE MOJEIN C
WCIOJIb30BAHUEM T€OMETPUYECKHX MOHATHH U TEOpeM, amnmapara aiareopsl,
pemiate  INPAKTUYECKUE  3a4a4d,  CBA3aHHBIE C  HAXOXKICHHUEM
r€OMETPUUYECKUX BEJINYNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7

I'eomerpus

7.1

OcHoBHblE TOHATHS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTre 006 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAOIIMECS, MTapaJlICIbHbIE
U cKpewmuBaromuecs npsaMble. l[lapaisienbHOCTH TPSAMBIX UM IUIOCKOCTER B
[IPOCTPAHCTBE: IMApAJUICIbHbIE NpPSIMbIE B IPOCTPAHCTBE, MAPALICIBHOCTh TPEX
OpSMBIX, MapaJJIEIbHOCTh HPSIMOM M IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpSAMbIMU B MpPOCTpaHcTBe. [lapajuienbHOCTh IMIIOCKOCTE:
NapajuieiabHbIE IUIOCKOCTH, CBOMCTBA MapaJUICNIbHBIX IIOCKOCTeW. I[Ipocteimme
OPOCTPAaHCTBEHHbIE (UIYphl HA IUIOCKOCTU: TeTpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEUEHUN

7.3

IlepnieHAUKYIAPHOCTE MNPSAMOM M IUIOCKOCTU: NEPHCHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE NapajuleIbHbIE W MEPHEHIUKYISAPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH NPSAMON M IJIOCKOCTH, TEOPEMa O MPSIMOM NMEepIEHIUKYISIPHON
IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJI MEXKIY NMPSMON U ITUIOCKOCTBIO, IBYTPaHHBIN
YIOJ1, TUHENHBIM yroa ABYIpaHHOro yria. [IeprneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON 10 TIOCKOCTH, NMPOeKLus (pUrypsl Ha
IUIOCKOCTB. [lepneHIuKyIsIpHOCTh IIOCKOCTEN: MPU3HAK NEPIEHIUKYIPHOCTH ABYX
mockocteil. Teopema o TpEX MepreHIUKYIIsIpax

7.4

[loHATHE MHOTIOIpaHHHKA, OCHOBHBIC DJEMEHTHl MHOTOIDAHHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHMs NPHU3MBI, NpsMas W HAKJIOHHAs MpHU3MbI, OOKOBas W
II0JIHAsl TIOBEPXHOCTH Npu3Mbl. llapamienenunen, npsMOyroybHbIN NapajljiesienuIes] u
ero csoiictBa. Ilupammpa: N-yronpHas nupamuaa, TpaHU U OCHOBAaHHE ITHUPAMMIBL,
OOKOBasi M MOJIHAS MOBEPXHOCTh NMUPAMUIbI, MpPaBHJIbHAS W YCEUYEHHas NUpaMUIA.
OneMeHThl NpuU3Mbl M nupaMmuibl. [IpaBuiibHbIE MHOTOTpaHHUKH: TOHATHE
IIPAaBWJIBHOTO MHOI'OIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpamMHIa,
npaBUiIbHAs TPEYrojibHas MUpaMKJia U MPaBUIIbHBINA TeTpasap, kyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOIPDAaHHUKAax: OKTa’lap, AOoAeKa’aAp H ukocasapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSAMOM, MIOCKOCTH.
DJIeMEeHThl ~ CMMMETPMHM B  MNHpaMHJIaX, Mapauiefienunenax,  MpPaBUIbHBIX
MHOTOIpaHHUKAX

7.6

Berurcnienue 37I€MEHTOB MHOTOTPAaHHHKOB: pEOpa, auaroHanu, yriel. [liomanb
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOI MPU3MBI, IJIOMIAAh OCHOBAHHIA,
TeopemMa 0 OOKOBOI OBEPXHOCTH MPSIMOM Mpu3MbI. [1nomaas 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHONW IMUPAMHUABI, TE€OPEMa O IUIOIIAAM YCEUYEHHOM INHMPAMMUJIBL.
[Tonsitie 00 00bEMe. OOBEM MUpaMUIbI, TPU3MBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLICHHS] MEXAY IJIOMAASIMHU MOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6

I'eomeTpus

6.1

Hunuanpuyeckass MOBEpXHOCTb, 00pa3yrollye LMINHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHocTH. LlunuHap: ocHoBaHHMS M OOKOBas MOBEPXHOCTH,
o0pasyro1as 1 ock, M0 1s OOKOBOM U MOJHON MOBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U BEpUINHA
KOHM4YECKOoW mMmoBepxHOocTU. KOHyc: OocHOBaHME W BepIlnHa, o0Opasyromas U OcCh,
10 s OOKOBOM W TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue Hu
BbICOTA, OCHOBAHUA U 601(01321;1 IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, IUIonaab MoBepxHocTu cheprl. Bzaumuoe
pacnonoxenue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib

cepsl

6.4

N3o0paxkenue e BpalieHus Ha MI0CKOCTH. Pa3BEépTka MIIMHIpa U KOHYCa

6.5

KoM0OuHamuu ten BpallieHuss 1 MHOTOTPaHHUKOB. MHOIOrpaHHMK, ONTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHas B MHOTOI'PAHHHK, WM TEJIO BpaIlleHHs

6.6

[Monsitue 06 00béMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaiesienurnena u cieAcTBus u3 He€. O0bEM IUIHMHIIPA, KOHYCA.
O06BEM mapa u momaas chepbl

6.7

[TogoOHBIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXIY TUIOIIASIMH TTOBEPXHOCTEH,
00BbEMaMH TOOOHBIX TEI

6.8

Ceuenuss umnuHiapa (MapaielbHO W TMEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SILEE YepPe3 BEPILNHY), CEUEHUS I1apa

6.9

Bekrop Ha miockoctd M B npocTtpaHCTBe. CIIO)KEHHE W BBIYUTAHME BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHne BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsamoyronbHasg cuctemMa KOOpAMHAT B mpocTpaHcTtBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amauu B KOOpAMHATaX. YTOd MeExIy BekTtopamu. CKanspHOe
MIPOU3BEJICHUE BEKTOPOB. BbIUMCIEHME YII0B MEXAY NPAMBIMA U IUIOCKOCTSMH.
KoopaunaTHO-BEKTOPHBII METOA NP PELIEHUH F€OMETPUUECKUX 3a/1a4




IHPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
MpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHNS K MPeIMETHBIM Pe3yJIbTaTaM OCBOCHUSI
OCHOBHOIi 00pa30BaTeJIbLHON MPOrPaMMBbI CPeIHET0 001Iero
o0pa3zoBaHusi

Bnagenne MeromaMu JJ0Ka3aTeNbCTB, AJITOPUTMAMHU PELICHUS 3a/ady;
yMeHue ¢GOopMyIupoOBaTh U ONEPUPOBATh MOHATUAMM: OIpENEICHHE,
akcuoma, TEOpeMa, CIIEACTBHE, CBOMCTBO, IpPU3HAK, JOKa3aTEJbCTBO,
PaBHOCWIIbHBIE (POPMYIMPOBKU; NMPUMEHITh UX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ M IPOTUBONOJIOXKHOE YTBEP)KJIECHHUE, NMPUBOAMTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTHUYECKOM MHIYKIUM;
IIPOBOAMTD J10KA3aTEJIbHBIE PACCYKICHUS IIPU PELLIEHUU 3a/1a4, OLIEHUBATh
JIOTUYECKYI0  TNPAaBUIBHOCTb  PACCYXACHWM; YMEHHUE  OIEpUPOBATH
MOHATUSAMH: MHOXXECTBO, IOJMHOKECTBO, ONEpalMy Haj MHOXECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEaJbHBIX MPOLIECCOB U SIBICHUM U MPU pEIIeHUM 33]ad, B TOM
qucIIe U3 APYTUX Y4EOHBIX NPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha IIIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIOJIb30BaTh Tpadbl MpU

pelieHuy 3a1a4y

YMeHue omnepupoBaTh IHOHATHAMM: HATypalbHOE YHCIO, LEJN0E YHCIO,
CTENEHb C LIEJBIM II0Ka3aTeleM, KOPEHb HATypajJbHOW CTETEHHU, CTENEHb C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEeHb C JAEHCTBUTEIbHBIM MOKAa3aTelIeM,
jgorapudM dUYHCIA, CHUHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIA,
OCTaTOK 10 MOAYJIO0, PALMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeNT; YMEHHE HCIIOJIb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 001Nt
JICNIUTeNIb W HauMeHblllee o0Iuee KpaTHoe, ainroput™ EBknuaga npu
pELICHNN 33/a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMU CHUCTEMAMMU
CUMCJICHUS; YMEHHE BBIMOIHATH BRIYUCICHHE 3HAUYCHUN U TIpeoOpa3oBaHus
BBIp@)XEHUI CO cTemneHsMHU M Jorapupmamu, mpeoOpa3oBaHusi ApoOHO-
pallMOHANBHBIX ~ BBIPAKEHWH;  yMEHHE  ONEpPUpPOBATh  IMOHITUSMHU:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMeTpuucCKasd




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasg T'€OMETPUYECKass IPOrpeccus;
YMEHHME 3aJaBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM 4YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIAa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4Mcia, (opma  3amucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U aireOpawyeckas); yMeETh
MPOU3BOIUTH apuMeTHuyecKkue JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOJUTH IPUMEPHI HCIIOIb30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
MOHATUSAMM:  MaTpuma 2X2  u  3%3, OnpeaeNuTens  MaTpULbI,

I‘COMCTpI/I'-IGCKI/II;'I CMBICJI OIIPECACIIUTEIIA

YMeHue onepupoBaTh IMOHATUSAMHU: PALMOHAIBHBIE, WPPALUOHAIBHBIC,
MOKa3aTeIbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBbl; YMEHHE OIEpUpPOBATh
MOHSTUSMM: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUHI U HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHHUI, HEpPaBEHCTB U CHCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C IAapaMeTpPOM; MPUMEHSIThH
YPaBHEHUsI, HEPAaBEHCTBA, MX CHUCTEMbI IS PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX obmnacreit HAaYKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (DYHKIMHM, MOHOTOHHOCTH
GyHKIMH, dKCTpeMyM (DYHKIHMU, HauOOIbIIee U HAUMEHBIIEEe 3HAYCHUS
GYHKIIMM HA MPOMEXKYTKE, HEMpepbIBHAS (YHKIMS, aCUMOTOTHI Tpaduka
byHKIIMK, TIepBas U BTOpas MPOW3BOAHAs (YHKIIMH, T€OMETPUUYECKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, IEpBOOOpa3Has, OIpeAcIEHHBIN
UHTETpajl; yYMEHHE HaXOAUTh AaCHUMNTOTHl rpaduka (QyHKUHUU; YMEHUE
BBIUMCIISATh  MPOU3BOJHBIE  CYMMbI, TMPOM3BEIEHUS, YacTHOrO U
KOMIIO3UIMN (DYHKIMH, HAXOAUTh YpaBHEHHME KacaTeJIbHOM K rpaduky
(GyHKIMM;, YMEHUE HAXOJWUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMI;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIS HWCCIEAOBAaHUS (DYHKIIHIA,
HaXOJWUTh HauOOJBIIME W HAUMEHbIIME 3HAYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOUYICHOB C HCIOJIB30BAaHUEM armapara MaTeMaTHYECKOTO
aHaJIu3a; NPUMEHSATh NPOU3ZBOAHYIO JUISI HAXOXKACHHUS HAWITYy4YlIeTo

peuicHrud B HNPHUKIIAAHBIX, B TOM YHCJIC COLUAJIBHO-3KOHOMUUYCCKHUX U




bu3MYeCKUX 3aJa4ax; HAXOAUTh IUIOMAIU U 00BbEMBI GUTYP C TIOMOIIBIO
WHTETpaia; MPUBOAUTH TPUMEPhl MAaTEMATHYECKOTO MOJEITUPOBAHUS C

MOMOILBIO AU depeHInaTbHBIX YPaBHEHU N

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHast GyHKLUS,
KOMMO3ULUS (yHKIMHA, JIuHeWHas ¢yHKUMsA, KBaapaTuyHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKLIMY, OOpaTHblE TPUTOHOMETpUUYECKUEe (YHKLMH, MOKa3aTeslbHas MU
norapupmuyueckass (yHKLUMH; YMEHUE CTPOUTh TIpadUKud H3YyYEHHBIX
GyHKIIHH, BBITIOJIHATh ~ TpeoOpazoBaHusi  rpadukoB  (QyHKIMIA,
UCIOJIb30BaTh TPapUKU JUIsl U3y4EHHs MPOLECCOB U 3aBUCUMOCTEH, mpu
pelIeHNH 3a7ad U3 APYruxX y4eOHbIX NPEAMETOB U 3aJad U3 peallbHOU
KHU3HU; BbIpaKaTh (QOpMyJaMU 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMHA U pEeIIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3a/Ja4y C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHHe pemath TEKCTOBbIE 3a7aud pPa3HBIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, A0JIM U YacTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33aJla4il U3 00JIACTH YIpaBJIECHMs JIUYHBIMU U CEMEMHBIMU
(¢uHAHCAMU); COCTABIATH BBIPAKCHHS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCJIIOBHIO 3aJa4yd, HCCIEAOBATH IIOJY4YEHHOE pELICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YyIbTATOB, YMEHHE MOJEINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTE€MAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHHue onepupoBaTh MOHITHSIMH: CpenHee apupMETHUYeCKOoe, MEeAnaHa,
HauOoJbIllee U HaMEHbBIIIee 3HAUCHUS, pa3Max, JUCTIEepPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO0 Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
nH(pOpPMAIIHIO, MPEJACTABICHHYIO B Ta0IMIaX, HA JUarpammax, rpadukax,
OTPa)KAOIIYI0 CBOMCTBA PEaIbHBIX MPOIICCCOB W SBJICHUH; MPEICTABIATh
uHpopMaIMI0O C TOMOINBIO TaONWI ¥ JAWarpaMM; HCCJIEI0BaTh
CTaTUCTHUYCCKHUEC [TaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpaq)nqecxnx
METOAOB U BJ'ICKTPOHHBIX Cpe}lCTB; rpacbnqecm/l HCCJICAOBATH COBMCCTHBIC

HaAOJIOCHNUS C TIOMOIIBIO TUarpaMM PACCEHBaHUS M TMHEHHOUN perpeccuu

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W CIIydailHOE




COOBITHE, BEPOSTHOCTh CIIyYaHHOTO COOBITHS;, YMEHUE BBIUUCISTH
BEPOSATHOCTh C UCIHONIB30BaHUEM TIpadUUecKHX METOJO0B; MPUMEHSTh
(GOpMyYIBI CIIOKEHUST W YMHOXXEHHSI BEPOSTHOCTEH, (GOpMyny IOIHOM
BeposTHOCTH, hopmyny beprymin, koMOuHaTopHBIe (HaKTHl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTU pPEalbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHATUSIMH:  CITydaiiHas BEJIIMYHMHA, pPACIPENEICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOe OKUJIaHWE, JHCIEPCUS W CTaHAAPTHOE OTKIIOHCHHUE
CIIy9alilHOW  BEJNIMYMHBI, (YHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIFHOTO W HOPMAJIBHOTO paclpeeleHui; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICICHHUNA ISl pEeIICHHS 3a/1ay;
3HAKOMCTBO C MOHSTHUSAMU: 3aKOH OOJIBIITUX YHCEN, METOBI BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TPHUBOJAUTH TPUMEPBI MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMCHHE
OTIEPUPOBATH MOHATHIMH: COUETAaHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCIO  TepecTaHoBOK; OwHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIS PEIICHUS 3aj]ad; OIICHUBAThH
BEPOSITHOCTH PEANbHBIX COOBITHIT, COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

YMeHue omnepupoBaTh MOHSATUSMHU: TOYKa, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BEJIMUMHA YIJIa, IJIOCKUI yroi, AByrpaHHbIN
yroJi, TpEXIPaHHbIM Yroj, CKpPellMBaolIuecs MpsiMble, NapajljieIbHOCTh U
NEPIeHIUKYIIPHOCTh NPAMBIX W TUIOCKOCTEH, yroil MEXIy HIpSMbIMHU,
YroJl MeXAy TMpSAMONM M TIJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTSMH,
paccTossHHE OT TOYKH JO0 IUIOCKOCTH, PACCTOSTHUE MEXAY MpPSIMBIMU,
paccTossHUE MEXIY IJIOCKOCTSMHU; YMEHHE MCIOIb30BaTh IPU PEUICHUU
3a1a4 M3ydeHHbIe (PAKTHl M TEOPEMBbl TUIAHUMETPUH, YMEHHE OIICHHUBAThH
pa3Mepsl OOBEKTOB OKPY)KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C IOMOUIbI0 TEOMETPUYECKUMX MOHATUNH M BEJIWYMH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Un
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YMeHue onepupoBaTh MOHATHSAMU: IUIOLIanb (QUIYpbl, 00BEM (UTYDHI,
MHOTOT'PAaHHUK, IMPAaBHJIBHBIII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajienenunes, Opu3Ma, NOHpamMuaa, (urypa M IMOBEPXHOCTb
BpallleHUs, IWIMHIDP, KOHYC, map, cdepa, Iomans cdepbl, IUIONIAIb
MOBEPXHOCTU NHPAMHbI, MPHU3MBI, KOHYyCa, LWIMHApA, 00BEM KyOa,

IpAMOYT'OJIBHOI'O IapauICICIrIICaa, NUPpaMHUAbI, IIPU3MbI, NOWJIWHApPA,




KOHyca, I1apa, pa3BEpTKAa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHble OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IUIOCKOCTb,
Kacarouasca c¢epbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOI'OI'paHHHMKa, M300pa’kaTb MHOIOIPAaHHHMKH, (UIYpbl U IOBEPXHOCTH
BpAILCHUS, UX CEYCHHs, B TOM YHCJIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHATh CBOMCTBA NeOMETPUYECKHX (DUIYp, CaAMOCTOSITEIBHO
(bopMynupoBaTh ONpeAeNeHHs n3ydaeMbIX (GUTyp, BIABUIaTh THIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETPUYECKUX (uryp, oOOCHOBBIBATH WIIHU
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilaccuPUKauuio ¢Guryp 1o
pa3IUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JOMOJIHUTEIbHBIC

MMOCTPOCHUS

11

VYMenue ONCprUpoOBaTh IIOHATUAMU: JABHXXCHUC B IMPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe TMOA0OHsA, MOMOOHBIE (QUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE W TMOAO0OHBIE (UTYpPHl, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOILEHUS IpU
pemicHrun 3anaa4d; HAXOAUTb TI'COMCTPHYCCKHUC BCIUMYHHBI (I[JII/IHa, yrouJa,
Iomaab, 00bEM) MpU PELIeHUH 33a4 U3 JIPYTuX Y4eOHBIX MPEIMETOB U
U3 pPEaNbHOW >KW3HW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEINYHNHBI
(mmmHA, yrom, miomiagb, O0BEM, IUIOMATh MOBEPXHOCTH), HCHOIB3YS
u3y4eHHbIe (OPMYNIBI M METOABI, B TOM YHCIIE: IUIONIA]b MOBEPXHOCTU
NUPaMUJIbl, NPU3MBI, KOHYCA, LWIMHApA, IUIOMans cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ MapajUIeNieTuIeia, MUPaMUABL, TPU3MBL, LWINHAPA,

KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00bEMOB MOI00HBIX QPUTYP

12

YMeHue onepupoBaTh MOHATUSMU: MPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHHE BEKTOpa Ha 4YHUCIO, Ppa3Jio’)KEHUE BEKTOpa Mo 0Oasucy,
CKaJsIpHOE TMPOM3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YOI MEXIY
BEKTOPAMH, YMEHHE WCIIOh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]]

JUTSL pellieHHsl FTeOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOIXOMSIINNA METOT ISl pEIIeHUs 3a7a4H; TOHUMaHUe
3HAYMMOCTA MATEMATHKH B HW3yYEHUW TMPHUPOJHBIX H OOIIECTBEHHBIX
MPOIIECCOB M SIBIICHWM, YMEHHE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKH B UCKYCCTBE, YMEHHE MPUBOJUTH MIPUMEPHI MATEMATHUUECKUX

OTKPBITUN POCCUMCKOM U MUPOBON MaTEMAaTUYECKOU HAyKU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 Harypanbable u nenblie yncna. [Ipu3Haky 1eIMMOCTH HEbIX YHCel

12 Pammonaneuple  uncna. OOBIKHOBEHHBIE M JICCSATUYHBIE JIpOOM, TIPOLIECHTHI,
' OeCcKOHEeUHbIe IEPUOUUECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypasibHOM crerneHu. [lefcTBus ¢ apumeTnyecKuMu
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenens ¢ 1enpM nokasareneM. CTeneHb ¢ paliMoHaIbHbIM I0Ka3aTeseM. CBolicTBa
' CTETEeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIC U HATYpPAIbHBIC JTOTAPHUPMBI

HeiictButenpHble uucia. ApupMeTHYeCKHe Omepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 grcnaMu. [TpuOakEHHBIC BEIYUCICHIS, TIPABIIIA OKPYIJICHUS, IPUKUIKA W OIICHKA
pe3yabTaTra BEIYMCIEHUN

1.8 [TpeoOpa3oBaHue BoIpaKECHUN

1.9 KommuiekcHsbie uncna
2 VYpaBHEeHMs 1 HEpaBEHCTBA

2.1 Ilenble 1 1pOOHO-paIIOHANIbHBIE YPABHEHHUS

2.2 HppanuuoHanbHble YpaBHEHHS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Llensie u poOHO-palMOHATBLHBIC HEPABEHCTBA

2.6 HppaunoHanabHble HEPaBEHCTBA

2.7 [Toka3aresnbHble U JJorapupMuyecKkre HepaBeHCTBA

2.8 TpuroHomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUN. OnpeneauTenb MaTpULbl




OyHKkuuu U rpadpuku

@Oynknus, crnocoObl 3amanus ¢GyHKuuu. ['padux ¢ynkumu. Bzanmuo oOpaTHBIE

3 ¢ynkumu. YétHpie 1 HeuéTHBIe GyHKIMU. [leproamueckue GpyHKIHH
OOnacTh omnpeaeraeHUs W MHOXKeCTBO 3HaueHMH ¢yHkuun. Hymu dynxoum.
39 [TpomexxyTkn  3HaKoONOCTOSIHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBbI (QyHKIuH. HanGonbliee M HauMeHblIee 3HAYCHHE
(YHKLIMHU HAa IPOMEXKYTKE
33 Crenennass (yHKOMS C HaTypajJbHBIM M LENbIM MoKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENECHH
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u gorapudmuueckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkimid. CBoiicTBa  (yHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apupmernueckast 1 reoMeTpudeckas nporpeccun. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hauana matematnyeckoro aHainusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHBIC 3IeMEHTAPHBIX (PYHKITHI
[lpumeHeHne TPOU3BOMHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHue HanOoJbIIero 1 HauMEHbILIETO 3HaueHUs (QYHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoecTBO, ornepali HaJ MHOXecTBaMu. [{lnarpammsl Diiiepa — Benna
5.2 Jloruka
6 BeposaTHOCTb U cTaTUCTHKA
6.1 OmucarenbHas CTATUCTHKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopanHatsl 1 BEKTOPEI




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

e MaremaTuka: anredpa U Hauaaa MaTeMaTHYECKOTO aHAIM3a, reoMeTpus. ['eomeTrpus,
10-11. / Aranacssa JI.C., Byry3os B.®., Kagomies C.b. u npyrue. AKnuoHepHOE

obmectBo «M3narensctBo «IIpocBemenuey.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e T'eomerpus. CamocrostenbHble padoThl, 10. Muenckas M. A. AkiimoHepHOe 00I11eCTBO
«M3narenscTtBO «lIpocBemmenne».

e T'eomerpus. Konrponsusie pabotsl, 10-11. Muenckas M.A. AkiimoHepHOe 00IIeCTBO
«M3parenscTBO «IIpocsenieHue.

e ['eomerpus. Junaktuueckuit Matepuain, 10. 3uB b.I'. AkimonepHoe o01ecTBo
«3narensctBO «lIpocBemenney.

e T'eomerpus. CamocrostenbHble padoThl, 11. Muenckas M. A. AkiimoHepHOE 00I11eCTBO
«M3narenscTtBO «lIpocBemenne».

e T'eomerpus. Aunaktuueckuit marepuain, 11. 3uB b.I'. AkiimonepHoe o01iecTBo
«M3parenscTBO «IIpocsenieHue».

e U3yuenue reomerpuun B 10—11 kiaccax. Kuura nis yuurens. Caaksa C. M., byry3os B.

®. Akmumonepnoe obmectBo «M3narenscTBo «IIpocBerieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN
HUHTEPHET

e Konrtent «Mos mmikoma» [Dnektponnsiii pecypc]. — URL: https://lesson.edu.ru/.

o Iludposas pabouas TeTpaas [Dnekrponnsiii pecypc]. — URL: https://lecta.ru/.



https://lesson.edu.ru/
https://lecta.ru/

«Poccuiickas anekTpoHHast mKona» [ DnekTpoHHsIi pecype]. — URL:

https://resh.edu.ru

«SKnace» [Dnexrponnsiit pecypce]. — URL: https://www.yaklass.ru/

«Cmam I'MA» [Dnextponnsiit pecype]. — URL: https://sdamgia.ru/



https://sdamgia.ru/




