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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NOpH  HU3yYEHUHU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXXHOCTHM  NPUOOpPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca Te€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIAQJETh  OCHOBHBIMM  TIOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKHM M Te€Ja BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJECTh METOJAMHU JI0Ka3aTebCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanud  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pECEKaroIIMecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue 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
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 1apa U mapoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJA/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pedieKCMM  Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX IaTh TMPOIECC W Pe3yabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUN MaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
UpaMU/Ia, MPSIMOYTOJIBHBIN Mapayienenune, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSTH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IIIOCKOCTh, BBINOIHATH U300pakeHUsT QUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTECUININE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYCHHBIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIH C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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 PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIA/IA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJ BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHI)KCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CECUCHMS LMIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEH MIJIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYALMH, IPUMEHITh U3YUEHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bu6nuoreka [IOK
1 Bezetine b CTepeoMETpHio 23 1 https://m.edsoo.ru/1c209e37
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5 Bbu6mmoteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edso00.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/1c209e37
3 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 5 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanMeHoBaHHe pa3aejioB U TEM uudpoBbIe
Ne /i P Kontpoabnbie IlpakTuueckue (witcpp )
MPOrpaMMblI Bceero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 A 1 1
HATTMTHHACCKA TEOMETpHA ° https://m.edsoo.ru/1c209e37
5 [ToBTOpeHue, 0600mEHNE 1 15 L bubnmorexa [IOK
CHCTEMATH3AIMA 3HAHM https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 OOBbEM MHOrOrpaHHUKA 17 1 https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 Tena Bparuenus 24 1 https://m.edso0.ru/1c209e37
5 [omany NoBEPXHOCTH U OOBEMBI g L brbsmorexa LIOK
KPYTJIBIX Tl https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
6 JBrokenus 5 1 https://m.edso0.ru/1c209e37
. [ToBTOpeHue, 0600IEHNE 1 17 5 bubmorexa [OK
CHCTeMaTH3aLus SHAHHH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IIpsMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONTUecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ mioCcKOCTh;
MOJIYTIPOCTPAHCTBO

1.09-5.09

1.09-5.09

1.09-5.09

8.09-12.09

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

8.09-12.09

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC

8.09-12.09

15.09-19.09




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAMU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

MeTton ClIeIoB s IMOCTPOCHUMA CcedeHUI

15.09-19.09

15.09-19.09

22.09-26.09

22.09-26.09

22.09-26.09

29.09-3.10

29.09-3.10




15

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

29.09-3.10

16

Mertoza cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

6.10-10.10

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

6.10-10.10

6.10-10.10

13.10-17.10

13.10-17.10

13.10-17.10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH

20.10-24.10




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

20.10-24.10

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

20.10-24.10

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

4.11-7.11

26

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

4.11-7.11

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUn

enTpanbHas nmpoekuus. Yroiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCTD MPSMOKN U

IIJIOCKOCTH B IIPOCTPAHCTBCE. HpI/I3HaK
napajisiIeJIbHOCTH HpiIMOfI 1 IIJIOCKOCTH.

4.11-7.11

10.11-14.11

10.11-14.11

10.11-14.11




CaolicTBa napauienbHOCTH IPSIMOU U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

17.11-21.11

32

33

34

[TocTpoenue ceueHus, MpOXOISIIETO Yepes
JAHHYIO IPSIMYIO HA YePTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannensHas mpoekuus, IpPUMEHEHUE AJIs
MIOCTPOCHHUSI CEYCHH KyOa U
napauienenumnena. CBoncTa
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

17.11-21.11

17.11-21.11

24.11-28.11

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH ITIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

24.11-28.11

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX EpeceueHus
IIPY NIEPECEUEHUN IBYX MTapaJIJIEIbHbIX
IJIOCKOCTEN TpEeThEN

24.11-28.11

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

1.12-5.12




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

1.12-5.12

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiejenumena

1.12-5.12

8.12-12.12

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYT0JIbHOM IapajuleIeuIIe e

8.12-12.12

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Iprusnak
NIEPIEHIUKYISIPHOCTH IIPSAMOH U
IJIOCKOCTH

8.12-12.12

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSAMOH U
IJI0CKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

15.12-19.12

15.12-19.12

15.12-19.12

46

[ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

22.12-26.12

47

48

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsIpa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.

22.12-26.12

22.12-26.12




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49 29.12-30.12
(mpsimast u oOpaTHasi)
Teopema o Tpéx nepneHAUKyYIsIpax

50 P P p AHKYICD 29.12-30.12
(npsimast u oOpaTHas)
VYros Mexay CKpelrBarOIUMUCS

51 Ay cipett - 29.12-30.12
IIPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 TIOMOIITBIO MEPIECHANKYJIIPHBIX 12.01-16.01
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 12.01-16.01
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

94 MIPaBUJILHON IMPAMUJIBI C TIOMOLIBIO 12.01-16.01
OpPTOTOHAJILHOU NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBl,

55 MIPaBUIILHON MUPAMUJIBI C TIOMOLIBIO 19.01-23.01
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocTn cumMeTpuii B 19.01-23.01
MHOTOTpaHHUKaX
[Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMON U

57 P PHCHURY P p 19.01-23.01
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 . 26.01-30.01
paccTosiHUi OT TOYKU JI0 MIIOCKOCTH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

59 y 26.01-30.01
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI: 26.01-30.01




CUMMETPHUSL, CABUT TOUYKHU I10 TapaJlIeIbHOM
NpAMOit

61

62

63

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

2.02-6.02

2.02-6.02

2.02-6.02

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

9.02-13.02

65

66

67

I'eomerpuyeckne METOAbI BHIYUCIICHUS
yrila MEeXIy NPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIECHAUKYIISPHBIX IIIIOCKOCTEN

9.02-13.02

9.02-13.02

16.02-20.02

68

[Ipu3Hak nepneHaANKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpECEUECHUS IBYX IUIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN TNIOCKOCTH

16.02-20.02

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
W3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsiMmoyroJibHOro

16.02-20.02

24.02-27.02




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNbHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

24.02-27.02

24.02-27.02

2.03-6.03

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

2.03-6.03

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

2.03-6.03

2.03-6.03

10.03-13.03

78

Kontponbnas padota "Yribl u
paccrosiHus"

10.03-13.03

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamupa. Bunsl nupamun. [paBunsnas
nupamuaa

10.03-13.03

16.03-20.03




[Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBI.

81 1 16.03-20.03
[TpaBusbHas mpu3Ma
IIpssmoit mapaniaenenune],

82 P P . A 1 16.03-20.03
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo
Beinykieie MHOrorpanHuku. Teopema

83 P P P 1 23.03-27.03
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1 23.03-27.03
MHOTOTPaHHUKHU

85 KounTponbnas padora "MHuororpaHHuku" 1 23.03-27.03
[ToHsATHE BEKTOPA HA IJIOCKOCTHU U B

86 1 6.04-10.04
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1 6.04-10.04

88 Pa3nocTh BekTOpOB 1 6.04-10.04

89 [TpaBwiio mapamienenumena 1 13.04-17.04

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 13.04-17.04
Pa3noxxeHue BekTopa mo 0azucy Tpeéx

91 P 1P 1 13.04-17.04
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIOCKOCTH

92 CkansipHO€ IpOU3BeIEHNE 1 20.04-24.04
Brruncnenue yria Mexy BEKTOpaMu B

93 - ALY BEITOP 1 20.04-24.04
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 20.04-24.04

95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 27.04-30.04

96 [Tpocreiimme 3a1a4un ¢ BEKTOPaMH 1 27.04-30.04

97 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 27.04-30.04

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1 4.05-8.05

99 O06o0mieHre 1 cucTeMaTU3aIys 3HaHUH 1 4.05-8.05




100 HToroBast KOHTpOJIbHAs paboTa 1 4.05-8.05

101 HroroBast koHTposbHAs paboTa 1 12.05-15.05

102 O06o001IeHre U cCTeMaTU3alus 3HAaHUN 1 12.05-15.05
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpenue Temul "KoopuHaTel BeKTOpa 1 1.09-5.09
Ha IJIOCKOCTH M B IPOCTPaHCTBE" R
5 [ToBTOpenue tems! "CxkanspHoe 1 1.09-5.09
IpOM3BEIEHNE BEKTOPOB" T
3 [ToBTOpenue tems! "Boruncnenue yria 1 1.09-5.09
MEXly BEKTOpaMH B IIPOCTpaHCTBE" R
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMO, 1 8.09-12.09
IPOXOJAIIEH uepes ABe TOUKU" ' '
5 YpaBHEHHE INTOCKOCTH, HOPMAJb, 1 8.09-12.09
ypaBHEHHE TUIOCKOCTH B OTPE3Kax ' '
6 YpaBHEHHE IUTOCKOCTH, HOPMAaJb, 1 8.09-12.09
ypaBHEHHE TUIOCKOCTH B OTPE3Kax ' '
7 BekropHoe npou3sBeneHue 1 15.09-19.09
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 15.09-19.09
IpOTpaMMHUPOBaHHE ' '
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 15.09-19.09
IpOTPaMMHUPOBaHHE ' '
10 AHaIUTHYECKHE METO/IbI pacuyéra yria 1 57.09-26.09
MEXy MPSMBIMH B MHOTOTpaHHUKAX ' '
11 AHanuTHYECKHEe METO/Ibl pacuéTa yria 1 2.09-26.09
MEK/TY IUIOCKOCTSIMUA B MHOTOIPaHHUKAX ' '
12 dopmysa pacCTOSIHUS OT TOUKH 10 1 22.09-26.09




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13 29.09-3.10
TUIOCKOCTH B KyOe
Haxosxnenne paccTOSHUN OT TOYKH IO

14 A p . a 29.09-3.10
IJIOCKOCTH B TPABWJIbHOU MUPaMUIE
KonTtponpHas padora "AHanurudeckas

15 | 29.09-3.10
reoMeTpus
CedeHnst MHOIOIPAaHHHUKOB: CTaHIApPTHEIC

16 P ep 6.10-10.10
MHOTOT'PAaHHUKHU

17 CedeHuss MHOTOIPaHHUKOB: METO/T CIEI0B 6.10-10.10
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IJIOCKOCTH, IIEPECCUCHUSA IIPSIMBIX B 6.10-10.10
IJIOCKOCTEH
[TapannenbHble TpsIMbIE U TJIOCKOCTH:

19 13.10-17.10
napajuieIbHbIe CeUeHUs
[TapannenbHble NpSAMbIE U TIIIOCKOCTH:

20 . . 13.10-17.10
pacy€T OTHOIICHUI
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YIJIBI MEKAY CKPEIIUBAIOIIUMHUCS 13.10-17.10
MPSIMBIMU
[lepnenauKkynsipHbIE TPSIMBIE U
IUIOCKOCTH: CTaHJAapTHBIE TTaphl

22 Aap P } 20.10-24.10
MEePIEHANKYJISIPHBIX TNIOCKOCTEN 1
MPSIMBIX, CHMMETPHUY MHOTOTPAaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX 20.10-24.10
MePIEHANKYIIApax

24 [lepneHuKyIsIpHBIE IPSIMBIE U 20.10-24.10




IIJIOCKOCTH: BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
noooust

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

4.11-7.11

4.11-7.11

4.11-7.11

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

10.11-14.11

29

[Tnomaam cedeHunii MHOTOTPaHHUKOB:
TUTOIIAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

10.11-14.11

30

31

Konrtponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

10.11-14.11

17.11-21.11

32

3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TPUCEKIIUU yTIia

17.11-21.11

33

34

CrepeomeTpHuyeckre 3a/1a4u, CBA3aHHbBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C

17.11-21.11

24.11-28.11




BBIUHCIICHHEM 00bEMA MPSIMOYTOJIEHOTO

napajuiejenuneaa

35 O06BEM psAMON TIPU3MBI 24.11-28.11
CTrepeoMeTpHUYECKHE 3a1a4H, CBSI3aHHBIE C

36 p p . a . 24.11-28.11
BBIYHMCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
IIpuknagneie 3aga4un, CBSI3aHHBIC C

37 p . A I\[, 1.12-5.12
00BEMOM MPSAMON TPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOIIBIO

38 omnpenenénHoro uHTEerpana. OosEM 1.12-5.12
HAKJIOHHOM NPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobpém 1.12-5.12
MAPaMUIbI
dopmyira 00béMma nupamMuasl. OTHOLIEHNE

40 PMY. p s 8.12-12.12
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
dopmyna o0bEMa mupamMuabl. OTHOIIEHHE

41 PMY. p g 8.12-12.12
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CTrepeoMeTpHUUECKHE 3a1a4H, CBSI3aHHBIE C

42 p p . a 8.12-12.12
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTpHUUECKHE 3a0a9H, CBSI3aHHBIE C

43 p p a 15.12-19.12
00BEMamMH TUpaMUIBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM 15.12-19.12
TIPU3MBI
IIpuknagusie 3agaun mo Teme "OOBEMBI

45 prIan At e 15.12-19.12
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
IIpumenenne o0sEMOB. Brrancnenne

46 p 22.12-26.12

pacCTodHud 10 IMIIOCKOCTHU




KonTponpHas padota "O0béM

47 . 22.12-26.12
MHOTOI'PaHHHUKA
Hunuaapudeckas MIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON 22.12-26.12
MOBEPXHOCTH

wmHAp. [IpsIMo# KpyroBou IUIMHIP.

49 Humanp. Tp PYTOBOM THUTHIP 29.12-30.12
[Tnomaas MOBEPXHOCTH ITUIMHAPA
Konunyeckas moBepxHOCTb, 00pa3 ue

50 . P > UPAsyIOH 29.12-30.12
KOHUYecKol moBepxHocTu. Konyc
CeueHue KOHYCa MI0CKOCTBIO,

51 - 29.12-30.12
napauIeIbHOM IJIOCKOCTH OCHOBAHUS
Vceuénnslii konyc. M300paxeHne KOHYCOB

52 . Y p y 12.01-16.01
U yCEYEHHBIX KOHYCOB
ITiomiaas OOKOBOM MOBEPXHOCTH U IOJIHOM

53 e P 12.01-16.01
MOBEPXHOCTH KOHYCa
IInomaas 0OKOBOM MOBEPXHOCTH U ITOJTHOM

54 e p 12.01-16.01
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkre 3aauu Ha

55 JIOKa3aTelIbCTBO M BEIYHCIICHUE, 19.01-23.01
MMOCTPOCHHUEM CEUYCHUH ITWIHH/PA, KOHYyCa
CrepeoMeTpuuecKre 3aa4u Ha

56 JIOKa3aTelIbCTBO M BBEIYHCIICHUE, 19.01-23.01
MOCTPOCHUEM CEUCHUH IIMIMHIPA, KOHYyCa
[Mpuknagabie 3a1a49d, CBI3aHHBIE C

57 P a a 19.01-23.01
ITUTHHIPOM
[Ipuknagubie 3a1aun, CBSI3aHHBIC C

58 P g A 26.01-30.01
ITUTHHIPOM

59 Cdepa u map 26.01-30.01




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 n3o0paxeHnue mapa

26.01-30.01

61

[epeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

2.02-6.02

62

63

Ypasuenue chepsl. [Lnomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

2.02-6.02

2.02-6.02

64

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TUIOCKOCTHIO

9.02-13.02

65

CrepeomeTpuuecKkue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

9.02-13.02

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
mog00us

9.02-13.02

16.02-20.02

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

16.02-20.02

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

16.02-20.02

24.02-27.02




71

KontponbHas padora "Temna u
MOBEPXHOCTHU BpaleHus"

24.02-27.02

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

24.02-27.02

2.03-6.03

74

TTnomanu 00KOBOI U ITOJIHOMU
MOBEPXHOCTH KOHYyCa

2.03-6.03

75

76

CrepeomeTpuuecKue 3a1a4M, CBI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB IIWIMH/IPA, KOHYCA
[Tpuknagaeie 3aaauu 1o Teme "OOBEMBI 1
IJI0IIaAu MoBepxHocTel Ten"

2.03-6.03

2.03-6.03

77

78

79

O0BEM 11apa ¥ MapoOBOT0 CEKTOpA.
Teopema 06 06bEme mrapa. [1nomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CEeKTopa

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaapio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX Tell

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpuyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN

10.03-13.03

10.03-13.03

10.03-13.03




80

KonTtponbnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

16.03-20.03

81

82

83

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (huryp. OOrrue
CBOMCTBA JBIKCHUIN

Buapl nBrkeHuUiA: napajuiebHbIA IEPEHOC,

LEHTpaJIbHasi CAMMETPHS, 3€pKajlbHas
CUMMETpHUs1, IOBOPOT BOKPYT IIPSAMOM

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

16.03-20.03

16.03-20.03

23.03-27.03

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

23.03-27.03

85

86

87

88

KoHnTtposbHas padota "BekTopsl B
npocTtpascTae”

O6o06matomee moBropeHue 11 moHATHI 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUH:
"TlapanensHOCTh NPSAMBIX U INIOCKOCTEH B
npocTtpaHcTae”

Ob6o6uaromiee noropenue 11 noHsATU U
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6maroree noropenue 11 noHsATH 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpascTae”

23.03-27.03

6.04-10.04

6.04-10.04

6.04-10.04

89

O6o06matomee moBTopenue 11 moHsTHI 1

13.04-17.04




MeTOoJ10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpun 10—11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

13.04-17.04

91

Ob6o6maromee nosropenue 11 moHsATH U
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX T

13.04-17.04

92

93

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucTteMaTusanys 3Hanuii: "Iliomamnm
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

Hrorosas KOHTPOJIbHAaA pa60Ta

20.04-24.04

20.04-24.04

94

Wrorosas koHTposibHas paboTa

20.04-24.04

95

96

97

[ToBTOpenue, 060061IeHUE U
crucTeMaTu3alus 3HaHU

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTrui

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

27.04-30.04

27.04-30.04

27.04-30.04

98

Hcropust pa3BUTHS CTEPEOMETPUHN KaK

4.05-8.05




HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcrtopus pazButusi ctTepeoMeTpun Kak
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

4.05-8.05

100

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

4.05-8.05

101

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

12.05-15.05

12.05-15.05




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CJCICTBUS M3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE pacIoOKEHHE TMPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JIBYIPAaHHBIA YrOJ, TpPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHHK, BBINYKJIBIM M HEBBITYKJIBIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMuaa, MpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(UKauu (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, MPABUIIbHBIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METOJI CIIe/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI IPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSIHUH MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 00pasiam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKHUE METOMABbI IpH

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYEeCKUX 3a7ady Ha BBIYHUCICHHE YIJIOB
MEXYy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPsIMOM U MJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nUpaMuia) ¢ TpUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUAMU: CHUMMETPHUS B IMPOCTPAHCTBE, LEHTP, OCb M
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTexax U pUCYHKaX
[IpumensaTs Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUICCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeilline MpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 3319
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MOMYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeabHBbIC
CUTYaIlM{ ¥ MPUMEHSITh U3yYCHHBIC TTOHITHS B MPOIECCE IMMOMCKA PEIICHUS
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
HCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, arrmapara aiareopsl,
pemiate  TMpakTUYEeCKHE  3aJaud,  CBSA3aHHBIE C  HaXO0XJICHUEM
TEOMETPHUECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHSAMH: HWIHMHIPUYECKAs MMOBEPXHOCTh, OOpa3yooIne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYICHHUS TEJT BPAIICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacnosiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIApOBOH €O, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIHMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TEl
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEINoaraloliiX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b${CH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) MNOHATUAMU:. JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IMPOU3BEIEHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHUX OTHOIIECHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  TNPH  PEUICHUU CTaHJAPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMBbl, MOACIUPOBATH PEAbHbBIE
CUTyallud Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJENU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKYJISIpHOCTI) priMOfI N IUIOCKOCTU: MNEPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKAY MPAMON U MIOCKOCTHIO, IBYTPAHHBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOYTOJIbHBIN Mapajljiesienunes u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NMUPAMUJbI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BepUINHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IIOMaas NOBEpXHOCTH ceprl. B3aumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y TUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
ymMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh TOHATHUSAMU: OMpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAWTL AOKA3aTCIIbHBIC PACCYKACHUA MTPHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMM HaJl MHOKCCTBAMMH,
YMEHUE HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu pCIICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHUSMH: HATYpaJlbHOE YHCIO, IEN0e YHCIIO,
CTETIEHb C IIeJIbIM MOKa3aTeleM, KOpeHb HaTypaJbHOU CTENEHH, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTEIEeHb C JeHCTBUTEILHBIM TIOKa3aTeNeM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC NPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3MLIMOHHBIMU CHUCTEMAaMU
CUHMCIICHUS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
pAalMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MCTI/I‘-IGCKaH nmporpeccust, reoMCTpruICCKas




mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi TI'e€OMETpHYECKas IPOTPecCus;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMIIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MIPOU3BOJUTh apU(DMETHUECKHE IEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, omnpenaeiauTeab  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA:. TOXACCTBO, TOXACCTBCHHOC HpCOGPaSOBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMbBI C TIApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIMIA,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJICHHs HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3HLMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  TpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOILECCOB M 3aBHCUMOCTEH, MpH
pelIeHuy 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMI Ui pelieHUs] ypaBHEHHIA,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4d M3 00JAaCTH yNpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEKaThb, MHTEPIPETUPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0iIHMIaX, Ha AMarpaMmax, rpaukax,
OTPaKAIOIYI0 CBOWCTBA PEAIIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJIIOICHNUS C TOMOIIIBIO IarpaMM pacCeUBaHUS U JTMHEHHOM perpeccuu

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coObITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENWYHMHBI, (QYHKIHMHA  pacUpelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPE/ICICHUN JIJIs pEellieHUs 3a/1ad;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUISl PEIICHUS 3ajad; OIlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IDIOCKUN YroJl, IBYIPaHHbIN
yroji, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, I1apaUIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0bEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHAPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHAPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAENeHUS U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe OnepupoBaTh MOHATUSMH: JIBIDKEHHE B MPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IvHA, Yroi, IUIOmaAb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIONb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

13

YMeHue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUEC, YIoJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOA

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTL MOAXOOSAIINN METO JJIs pelicHud 3ala4i; TIOHNUMaHNC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHEC pacClloO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTeneHH. JeHCTBHS ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuGnmxkéHHble BRIYMCICHUS, TPaBHIa OKPYTJICHHUs, IPUKKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




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

e Aranacsan JI.C., byry3os B.®., Kagomnies C.b. u q1p. Maremartuka: anredpa
Y HayaJla MaTeMaTU4YeCKOro aHanusa, reometrpus. ['eomerpusi. ba3oBslii u

yrayonennsiit ypoBau, 10-11 xmaccsr, [Ipocsemenwne, 2023 .
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