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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEUNBAET BO3MOKHOCTh U3yUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomeTpusd» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JEHCTBU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH AKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XO/I€ PELICHHs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
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000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUS pacro3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0yYarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTITyOsIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISAONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IINIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOBaHUsA. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpa’Ap, MapaulesIeuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MePHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma H

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 26.08.2025. cnonHutens: M'bagynnuH 3.9. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 4 n3 52. CtpaHnua cosgaHa: 26.08.2025 08:17 =¥ TATAPCTAH



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPAaBJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YU CIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YyCEUYE€HHBIM KOHYyC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO TMapajiesienumneaa M cienctsus u3 He€. OO0béM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,
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OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEYeHHUs KOHyca (mapalielibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTH)KEHUI B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM M JEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 26.08.2025. cnonHutens: M'bagynnuH 3.9. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 52. CTpaHnua cosgaHa: 26.08.2025 08:17 =¥ TATAPCTAH



caMOOOpa30BaHHMIO HA MPOTSKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-DKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIM3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIH3;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEJaratb KPpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJ€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPU PELIECHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YIEHaMH KOMaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUH TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX 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 OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIITH IUION[AAM  IOBEPXHOCTE  MHOTOTPAaHHUKOB  (IpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

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

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallUd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:
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e CBOOOJHO OMEPUPOBATH TOHITHSAMH, CBSI3AHHBIMH C IHJIWHIPUIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

e OIEPUPOBATH MOHATHUIMU, CBA3aHHBIMU C TEJIAMU BPAICHUS: LWIAHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CITIOCOOBI TIOJTYYICHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE C(Pephl U MIIOCKOCTH;

e BBIUKCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BPAILCHHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C KOMOWHAIIUSAMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOTO0OHBIX TEN;

e mu300pakaThb H3y4aeMble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

e WU3BJICKaTh, HMHTEPHPETHUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMHU;

e 3aJaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CHUCTEME KOOPAUHAT;

e pellaTh FT€OMETPUUYECKHE 33JaYM HA BBIYMCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMNEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

e BBINIOJHATh W300PAKEHUS MHOTOTPAHHUKOB W TEJI BpAIECHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, IMpeoOpa3oBaHus MOA00US;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IUIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

e HCIOJIb30BAaTh METOJIbl TOCTPOEHUS CEUYEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 26.08.2025. cnonHutens: M'bagynnuH 3.9. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 12 n3 52. CTpanuua cosaaHa: 26.08.2025 08:17 =¥ TATAPCTAH



e JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHHUS;

e TMPUMEHATh TEOMETPUYECKHE (AKThl AJSI PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHKE: CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHSATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX NOHATHH U  TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE ITNTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 [lepneHIUKYNSPHOCTD MPSMBIX U ’5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
7 BekTops! B IpocTpaHCTBE 12
2 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 )
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/n KourpoJusbnbie | IIpakTuyeckue
MPOrpamMmbl Beero o0pa3oBaTte/ibHbIE
padoTshI padoThbI
pecypcbl
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHME, 0000MIECHUE 1 L5 |
crucTemMaTu3alurs 3HaHUI
3 O0bEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpenue, 0600IIEHNE U 17 )
crucTeMaTu3alus 3HaHUI
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
HU3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MApalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpeOMeTpHH: TOYKa, IpsiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHA: NEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJTYIIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IiI0CKOCTb;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
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AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
cieactBus u3 HUX. CrocoOsl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U IUNIOCKOCTEH

10

N306paxkeHne ceyeHuit mupamMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOAT Uepe3 ux
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

11

N300pakeHnune ceueHuil mupaMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UxX
pé6pa. Nzo0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamBanne noCcTpOEHHBIX CEYEHUN
pa3HbBIMU [IBETaMHU

12

N300paxenune ceueHunit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUYECHHI
pa3HBIMHU IIBETAMH

13

N300paskeHune ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT YEPE3 UX
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pé6pa. N3obpaxkeHue nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanre NOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETaMU

14

Merton cinenoB sl HOCTPOCHUS CEUYCHUM

15

Merton cnenoB sl HOCTPOCHUS CEUCHHUIA.

CaoiicTBa nepeceyeHuid NPSMbIX U
IJIOCKOCTEN

16

Mertoa cie0B Jis TOCTPOSHUS CEUYSHUH.

CaolicTBa nepeceyeHui NPSAMbIX U
IJIOCKOCTEMN

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

18

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alUCh I1aroB
ITOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/'I " 3alliCh HIaroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MTOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
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MIPONOPLHUOHAIBHBIX OTpe3kax. [Togobue
TPEYroJbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CeUCHUSX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpeluBaronmecs
npsmbie. [Ipru3HaKu cKpenuBaromuxcs
npsambix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSAMOM MapaijiesbHOI
JTAHHOW MPSMOM, IPOXOASAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KaeH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
mapalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamtensHOCTB Tpex MpsMBbIX. Teopema
0 TpEX mapaJuIeNIbHBIX NpsAMBIX. Teopema
0 CKpELIMBAKOLINXCS MPSIMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoektupoBanus. 1300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJI
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MEX1y IPSIMbIMHU

29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B TPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

31

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyieNIbHOCTBIO IPSMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepPTEeXE U
MapaJyIEBLHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

33

[TapannenpHast npoeKLHs, IPUMEHEHUE
JUIS IOCTPOEHMSI CEUeHUI KyOa 1
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

34

[TapannensHele wockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 mapajieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALYIO TAHHOW INTIOCKOCTH U
CJIEICTBUS U3 HEE
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36

CaolicTBa napajuielIbHbIX IJIOCKOCTEM: 0

[IapAJUIEIIHOCTH MIPSIMBIX IIEPECEUCHUs
IIPY NIEPECEUEHUN IBYX ITapaJlJICIIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00

OTpe3Kax MapaljIe/bHBIX IPIMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU

IJIOCKOCTSIMU; O [IEPECEUEHUH TIPSAMOI ©

ABYMS MTapaJlJICIIbHBIMUA IINIOCKOCTAMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napauesenumnena

41

Brruncnenue 1MH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM TapajieJenuIe e

42

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

44

TeopeMa 0 CyleCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 23 ot 26.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Ctpanuua 21 n3 52. Ctpanuua cosgara: 26.08.2025 08:17

il INIEKTPOHHBIH
=¥ TATAPCTAH



MEPIEeHIUKYISIPHON K MIIOCKOCTH

45

[ImockoCcTH U EepIeHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

46

[ImockoCTH M EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47

[lepnieHqUKYISp ¥ HAKJIIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha IpsAMyro

48

[lepneHuKyIsp U HAKJIOHHAS.
[TocTpoeHne nepneHauKynspa U3 TOYKU
Ha [PSAMYIO

49

TeopeMma 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50

TeopeMma 0 TpEX NepHeHANKYIIApax
(npsiMast u oOpatHas)

51

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMU

52

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYISAPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUJIILHON IIMPAMUJBI C IIOMOLIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

55

ITocTpoenue ceueHuii kyoa, IpU3MBl,
[IPaBUJIILHON IIMPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH
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56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBbHO M1ockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57

[Ipu3Hak neprneHIuKyIapHOCTH MPSIMON
U TUIOCKOCTH KaK CJIEJICTBHE CUMMETPHUH

58

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59

IIpaBuiibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOsIHUM OT TOYKHU JO MIIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHAUKYIISPDI:
CHUMMETPHS, CIBUT TOUKHU 110
napauIeIbHON IpsSMOi

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUM

62

Kontponbnas padota "B3zanmuoe
pacrosoKeHue NPSMbIX U TUIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEeHME: Yyrosa Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckue METOAbI BEIUUCIEHUS
yTJia MEXy IpSIMbIMU B
MHOT'OI'paHHHKaxX
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66

JByrpanHubiii yroj. CBONCTBO JUHEHUHBIX
YIJI0B IBYTPAHHOTO yTriia

67

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aMMHO TMEPIEHIUKYISIPHBIX
IJIOCKOCTEH

68

[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA PSIMOYTOJIBHOTO
napaesenumnena

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJjibHOro
mapaiiCCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘{CCKHe U IIPHUKJIATHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

HOBTOpeHI/IeI CKpCHIUBAOIINUECCA IIPAMBIC,
HnapaJiICJIbHBIC IIJIOCKOCTU B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

73

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYyAlHIAX

74

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpﬂMOﬁ J0 IIITOCKOCTH

75

Beluncrnenne paccTossHUN MEXKIY
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CKPEIIMBAIOIIUMUCS MIPSIMBIMU C
MTOMOIIBIO MIEPIICHIUKYIAPHOM
IJIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEeHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpEMbI KOCUHYCOB U CHHYCOB JJIs
TPEXTPAHHOTO yIyia

77

DneMeHTHI CPepUuyecKoil reOMEeTpHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

Kontposbras padota "Yribl u
paccrosaHus"

79

CucreMaru3zainus 3HaHUN
"MHOrorpaHHuUK U €ro 3JeMeHThI"

80

ITupamuna. Buaer nupamua. [IpaBunsHas
nupamuaa

81

[Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

[IpssMo#t napainenenunen,
MPSIMOYTOJIBHBIHN Mapajienenumnes, Kyo

&3

Beinykieie MHOrorpanHuku. Teopema
Ditnepa

84

Brinmykiible MHOTOrpaHHUKH. Teopema
Oiinepa. [IpaBriibHbIE 1
MOJIYTIPAaBUIIbHBIE MHOTOTPaHHUKHU

85

Kontponbnas padota "MHuororpanHuku”

86

[lonsTHE BEKTOpA HA MJIOCKOCTH U B
MIPOCTPAHCTBE
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87 CymMmma BEKTOPOB |
88 PaznocTh BekTOpOB 1
89 [IpaBuno nmapasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa 1o 0azucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MIJIOCKOCTH
92 CxkanspHoe Npou3BeICHNUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3aaa4u ¢ BEKTOpaMHU 1
98 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
99 O06001eHre U cucTeMaTU3alys 3HaHUN 1
100 Wrorosas koHTpoJsibHas paboTa 1
101 Hrorosast konTpobHas paboTa 1
102 O06o00611eHre U cucTeMaTu3alys 3HaHu! 1
OBILIEE KOJIMYECTBO YACOB I1O 102
I[MPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
€éMa ypoka Konrpoabnsie | IIpakTruyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE
padoThbI padoTshI
pecypcsl
IToBTOpenue Temsl "KoopauHaThl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue temsl "CkansipHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, |
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHHE IUTOCKOCTH, HOPMAJb, |
YpaBHEHUE IIJIOCKOCTH B OTpPE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METOIbI pacyéra yria |
MEXy NIPSIMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1
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MCXKAY INIOCKOCTAMU B MHOTI'OI'PaHHHKAX

12

dopmya pacCTOSHUSL OT TOUKH J10
IUIOCKOCTH B KOOPJMHATaX

13

HaxoaeHre pacCTOsHUI OT TOUKHU 10
TUTIOCKOCTH B KyOe

14

Haxosaenue paccTosHUM OT TOYKHU 10
IUIOCKOCTH B NPAaBUJIbHON TUPaMUIE

15

KonTponbHas pabota "AHanuruueckas
reomerpust"”

16

CeueHus MHOI'OIr'paHHUKOB!
CTaHJAPTHBIC MHOT'OT'PAHHUKHN

17

Ceuenuns MHOT'OI'paHHHUKOB: MCTO
CJICAOB

18

CeueHunss MHOITOTPaHHUKOB:
CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUCHUS
HPSIMBIX U IJIOCKOCTEN

19

HapanneanHe MMpAMBIC U TINIOCKOCTH:
napaajaCJIbHbIC CCUCHUS

20

[TapannenbHble TPsAMbIE U IUNIOCKOCTH:
Pacy€T OTHOLIEHUN

21

HapanneanHe MMpAMBIC U TINIOCKOCTH:
YIJIBI MEXKY CKPCUINBAOIIUMUCH
MMpAMBbIMHA

22

[TepnieHIMKyNIIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYIISPHBIX TIOCKOCTEN U
NPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
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23

[leprienquKynsgpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOpeMa O Tpex
HEePIEeHIUKYIApax

24

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYITBI JJIsI
TJI0IAIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JJIsI
TJI0MAIEH, COOOpaKEHHUS IO 100U

27

[ToBTOpEHUE: MO U
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

28

[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

29

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100ust

30

Konrponbnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31

O6BéM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenunena

32

3anaum 00 yABOEHHH Ky0a, 0 KBaJpaType
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Ky0a; 0 TpUCEKLIUHU yriia

33

CrepeoMeTpuueckre 3aJau, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35

O0BEM MIPSAMOIA TPU3MBI

36

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BbEMOB MPSIMOI
IIPU3MBI

37

[TpuknaaHbie 3a7a49u, CBI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
HI/IpaMI/IHI)I

40

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/I C OOIIUM
yIJIOM

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/ C OOIIUM
yTJI0M

42

CrepeoMeTprUYeCKHE 3a/1a4i, CBSI3aHHBIE
¢ 00bEMaMU HAaKJIOHHON MPU3MBI
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43

CrepeoMeTprUecKue 3a/1a4M, CBI3aHHBIC
¢ 00bEMaMM MUPaMHUIBI

44

[Tpuknagueie 3agaun 1mo Teme "O0BEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

46

[Ipumenenue 00bEMOB. Brruncienue
PacCTOSIHUSA A0 MJIOCKOCTH

47

Kontpoinbnas padora "O6bEm
MHOTOTpaHHUKA"

48

I_[I/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MIOBEPXHOCTH

49

Humuaap. [IpssMoi KpyroBon HUIMHIP.
[Tmonaar MOBEPXHOCTH HWIIMHIPA

50

Konnueckasi moBepxXHOCTh, 00pa3yromme
KOHHYECKOU nmoBepxHocTh. Konyc

51

CeueHue KOHYca MII0CKOCTBIO,
napaielbHON TUIOCKOCTH OCHOBaHUS

52

VYceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomanpr 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54

[Tnomanbr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
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55

CrepeoMeTpuueckre 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHUEM CEUEHUHN IWIUHIPA,
KOHYca

56

CrepeoMerpuueckue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyCa

57

[IpuknagHbie 3aga4u, CBI3aHHBIE C
UWIAHAPOM

58

[Tpuknagubie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

59

Cdepa u map

60

[Tepeceuenue ceps u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHue mapa

61

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62

VYpasuenue coepsl. [Tnomans cheps u
e€ yacren

63

Cummerpus chepsl 1 mapa

64

CrepeomMeTprUYECKHE 3314l HA
JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUU MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4d HA
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JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

66

[TpuknagHbIe 3a1a9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIE TO00US

68

Paznuunsbie KOM6I/IHaHI/II/I TCJI BpalllCHUS
W MHOI'OI'paHHUKOB

69

3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06Beém mununHapa. Teopema 06 00bEME
MMpAMOTo HMUJIMHApPA

73

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
KOHyca

74

ITmomaay GOKOBOM M OJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprUYeCKHEe 3a/1a4H, CBSI3AaHHBIE
C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHYyca

76

[Tpuknagueie 3agaun mo Teme "OObEMBI
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Y IJIOIIaAu TOBEpXHOCTEN Ten"

77

O0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOro CErMEHTa M MapOBOT0
CEKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
iomaneio cepor. COOTHOMICHUS
MEXY TJIOIAISIMUA TIOBEPXHOCTEH U
00bEéMaMu TOJJOOHBIX Tl

79

[TomoOHbIE TEeNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa mpu mo00uu.
CrepeoMeTprUeCcKUe 3aa9d, CBI3aHHbBIC
C BBIYHCIIEHUEM 00BEMOB TeIl U
IoIIaiel MOBepXHOCTEN

80

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

81

JIBM>KeHUs MPpOCTPaHCTBA.
Otobpaxxenus. [IBUKEHUS U PAaBEHCTBO
¢buryp. O6mmue cBoiicTBa NBUKEHUN

82

Buapl nBrkeHUI: apaieIbHbIN
MEPEHOC, EHTPAJIbHAsI CHMMETPHUS,
3epKaJIbHasi CHMMETPHUSL, IOBOPOT BOKPYT
IpsIMO

83

[IpeobpazoBanus noxoous. [psmas u
cdepa Ditnepa
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84

F€0MeTpI/ILIeCKI/IC 3aaa4d Ha IPUMCHCHUEC
JBHXKXCHUA

85

KoHntponbnas padota "BekTopsl B
npocTpaHcTse"

86

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHcTBE"

87

O6o06matomee moropenue 11 moHsTHI
1 MeTo/10B Kypca reomerpuun 10—11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"BexTops! B mpocTpaHcTae"

88

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

&9

O6o06matomiee moropenue 11 monsTuit
¥ MeT0/I0B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

90

O6o06matomiee moropenue 11 monsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomee moropenue 11 moHsTHIt
1 MeTo/10B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:

[lokymeHT co3gaH B anekTpoHHoi copme. Ne 23 ot 26.08.2025. Vicnonnutens: M'bagynnuH 3.0.

Ctpanuua 35 n3 52. Ctpanuua cosgara: 26.08.2025 08:17

il INIEKTPOHHBIH
=¥ TATAPCTAH



"ITnomaay MOBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

O6o06matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpYyIJIbIX Ten"

93

HtoroBast KOHTpoIbHAs paboTa

94

HToroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHME, 0000IMIEHUE 1
CHCTeMaTH3aIlUs 3HAHUH

96

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U

100

KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
102 HAyKU U €€ poilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMH: TOYKA, IPsMasi, INIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEJCTBHS M3 HHUX IPH PEIICHUH
) reOMETPUYECKHUX 33/1a4
73 OnepupoBaTh TOHATHAMHU: TAPAIUIETBHOCT UM NEPIEHAUKYISPHOCTD
' IPSIMBIX U TIOCKOCTEH
74 KnaccugpumupoBarh B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh HMOHSATHUSMH: ABYTPAHHBIA Yroj, TpaHd JBYIPAaHHOTO YrIJia,
7.5 peOpo ABYTpaHHOTO yIJia, JTMHEHHBIH yroy JABYTPaHHOTO YIJa, IpajycHas
Mepa IBYTPaHHOTO yIiia
76 OmnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHMK, BBINYKJIBIA M HEBBITYKIBIHA
’ MHOTOTPaHHHK, JIEMEHTHI MHOTOI'PaHHUKA, IPAaBUIIbHBIIT MHOTOTPaHHUK
77 PacriosHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (MUpamMuIa, IMPH3MA,
’ pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumumpoBarb ~ MHOTOTPaHHUKH,  BBIOMpass  OCHOBaHHS  JUIS
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, TIPSIMbIE U HAKJIOHHBIE TIPU3MBI, MTapajIeIeTUIIC b )
7.9 OnepupoBaTh MOHATUSMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMUIIEI TOCTPOEHUSI CEYCHUIH MHOTOTPAHHUKOB, UCIOJIb3Ys
' METOJI CJIC/IOB
CtpouTh ce4eHHUs MHOTOIPAaHHMKOB METOAOM  CIIEOB, BBIOJIHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEIMYMH IO 0Opasuam
WIA QITrOpUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKUE METOMbl IpH
7.12 pEeLICHUH CTaHJApTHBIX MaTeMaTHMYeCKHMX 337ad Ha  BBIYMCIEHUE
pacCcTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O TPSMOM, OT TOUKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
7.13 WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHbIC AHAIUTUYECKUE METOMbl IpH
pCLICHUH CTaHJAPTHBIX MAaTEeMaTHYCCKHX 3aJad Ha BBIYHCICHUE YIJIOB
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MEXJy CKpEUIMBAIOUIMMUCS NPSAMBIMH, MEXIY HpSIMOH U IUIOCKOCTHIO,
MEXy TNIOCKOCTSMH, ABYT'PAHHBIX yIJIOB

Boeruncnsate 00bEMBI M IDIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MAa,
7.14 nupamMpzia) ¢ MNpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOLIA/IIMU MTOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOIPAaHHUKOB

715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCb M

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekatp, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX

[TpumensaTs reomerpudeckue GakThl IJIs PELICHUS CTEPEOMETPUYECKUX
7.17 3a/1a4, NPEIIIONIAraIuX HECKOIbKO IIAaroB pEUIEHUs, €CIA YCIOBHUS
MIPUMCHCHHUS 33]IaHbI B SBHOU (hopMe

718 [IpumensTh mpoCTeillive MporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3312

719 HpI/IBOI[I/ITB IMPUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
’ JKHU3HH, paCIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh MOJTyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH peajbHBIC
CUTYyaIlMu ¥ MPUMEHITh U3YUYCHHBIC TTOHSATHUS B MPOIIECCE MOMCKA PELICHUs
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMBbI, MOAECIUPOBATH pEAbHbBIE
7.20 CUTyallUl Ha $3bIKE T€OMETPHUH, HCCIEI0BAaTh IOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa anreOpsl,
pemiatb ~ NpPaKTHUYECKWE  3a/auyd,  CBSI3aHHBIE C  HAXOXJIECHUEM
T€OMETPUUYECKUX BEITUYUH

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

6 I'eomeTpus

OnepupoBaTh MOHATHAMH: LWIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 HUJIUHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHMYECKass IIOBEPXHOCTb,
o0pasyrolye KOHMYECKOH OBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh

6.2 PacnioznaBath Tena BpamieHus (MUIUHIP, KOHYC, cdepa u map)

6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TN BPALLICHUS

6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TUIOCKOCTH

6.5 OHepI/IpOBaTI) IIOHATUAMU. IHapOBOﬁ CETMCHT, OCHOBAHUEC CEIMEHTA, BBICOTA
' CerMEHTa, MIAPOBOW CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO
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CJI081, IIIAPOBOM CEKTOP

6.6 Boruncnsate 00BEMBI W IUIONIAAM TIOBEPXHOCTEH TeNn  BpallleHUs,
' TEOMETPHUECKUX TeIl C MPUMEHEHUEM POopMyTT

OmnepupoBaTh TOHATUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy ¥
6.7 ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpalleHUs

6.8 BBIYMCIATE COOTHOLIEHHUS MEXIY ILIOIAAIMH IOBEPXHOCTEN U 00BEMAMU
) MOJIOOHBIX TEJ

H3o6paxarh u3zydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX

6.9 ..
YEepTEKHBIX THCTPYMEHTOB

BobinonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTh CEUYEHHUS Tel
BpallleHus

W3Bnekatb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBaTh WH(GOPMAIHIO O
6.11 INPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax

[TpumensTp reoMeTpudeckue (aKThl Ui PEUICHHS CTEPEOMETPUUYECKHX
6.12 3a/a4, NOPEANOJIaralolliuX HECKOJIbKO UIaroB peIIeHUs, €CIU YCIIOBUS
MIPUMCHCHHUS 33]IaHbI B SBHOU (hopMe

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOMHATE OEHCTBUS CIOXKEHHsS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBICHATH, KAaKUMU CBOWCTBAMH OHHU
o0JrazaroT

6.15 [TpuMeHsATH TpaBUIIO NapasieNenuea Mpy CI0KEeHUH BEKTOPOB

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
6.16 BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
' MCKAY BCKTOPAMH, CKASIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U

KOMIUJIaHApHBIC BEKTOPbI

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroll
6.17 MEXJy BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBaTh BEKTOP IIO
JIByM HEKOJUIMHEApHBIM BEKTOpam

6.18 3aiaBaTh IVIOCKOCTh YPABHEHNUEM B JIEKAPTOBOM CUCTEME KOOPINHAT

6.19 Pemate mpocteiiline reoMeTpUYeCcKre 3aaud Ha MPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO/1a

Pemate 3agaun Ha [JOKa3aTENbCTBO MATEMATUYECKHUX OTHOILICHHN U
HaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 06pa3uaM WK aJIroOpuTMam,
IMPUMCHAA HU3BCCTHBIC METOABI npu pCHICHUN CTaHJAPTHBIX

6.20

MaTeMaTHYCCKUX 3a1a4

6.21 HpI/IMeHﬂTB HpOCTCﬁI.HHC nporpaMMHbBIC  CpCACTBA H  SJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMCTPUUCCKHX 3a/1a4
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6.2 [TpuBoaUTH HpUMEpPbl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEW B Mpupole U
' JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHsTh MONydyeHHbIE 3HAHMS Ha MPAKTHUKE: aHATM3UPOBATH pealbHBIC
CUTYyaIlMu ¥ MPUMEHITh U3YUYCHHbIC MTOHSATHUS B MPOIIECCE MOMCKA PELICHUs
MaTeMaTHu4ecku cGopMyIUpPOBaHHOI MPOOIEMbI, MOJEIUPOBATh peajbHbIe
6.23 CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, arnapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXOXJICHUEM

TCOMETPHUICCKUX BCIIUINH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KIIACC

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

7 ['eomeTpus

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
7.1 IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CJIICACTBHA U3 HUX

B3anMHOE pacrionokeHne npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, ITapaJLICIbHbIE
M CKpelluBarouecss npsmble. [lapamiensHOCTP MHpSMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: TNapajUiebHble NpPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
79 IPSAMBIX, NAPAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTIIBIC COHAIIPaBJICHHBIMU
' CTOpPOHAaMH, YroJl MEXIy IpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,

MOCTPOEHUE CEUYECHUI

[lepnieHOAUKYIAPHOCTE MPSMOM M IUIOCKOCTH: IEPHEHIMKYJSAPHbIE IPSAMbIE B
IIPOCTPAHCTBE, NPSAMbIE NApAJIEIbHBIE U NEPIECHIUKYIISAPHBIE K IUNIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O NPSIMOU NMEPHEHIUKYISIPHON
73 IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEXKIY NMPAMON U IUIOCKOCTBIO, IBYTPaHHBIN
' YTOJ1, JMHEHHBIN yroa ABYTPAaHHOIO yria. [lepnenaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX

ockocTel. Teopema 0 TpEX NMeprneHUKYIIpax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Mbl. [lapauienenumen, NpsMOyTroabHBIN MapajuleIenunes] 1
ero csorcrBa. [Iupamunaa: n-yrosbHas nNUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
7.4 | OokoBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bI, NMpPaBUJIbHAS U yCEUE€HHas MUpaMHJa.
ONeMeHTBl TOpu3Mbl M nUpamuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TOHSTHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. I[IpeacraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

CuMMeTpHsi B MIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
7.5 OJIeMEHTBl  CUMMETPUM B  NHUPAMMJAAX, HNapajuielenunenax, MpPaBHIbHBIX

MHOT'OTpaHHUKAaX
76 Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
' OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MPU3MBI, TIIOMIAhL OCHOBAHHH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI. [1nomaas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU TMPABUWIbHON MUPaMHIbI, TeOpeMa O IUIOU[aJd YCEUEHHON MUpaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[TogoGuble Tena B mpocTpaHcTBe. COOTHOIIEGHUS MEXIY IUIOMAISIMHU MOBEPXHOCTEH,

7.7 "
00BpEMaMU ITOTOOHBIX TEN
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEepPKAHUSA
6 I'eometpus
[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH
Konundeckas moBepxXHOCTh, 00pa3yrolue KOHMIECKOW TOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, OOpa3yrolias U OcCh,
' wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh
Cdepa u map: neHTp, paguyc, IMamerp, TUIOMIAs MoBepxHOCTH ceprl. BzanmHoe
6.3 pacnionoxkenue cepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiomamb
cepsl
6.4 N3o0paxkenue Ten BpalieHus Ha TII0CKOCTH. Pa3BépTka MuIMHIpa U KOHYyCa
6.5 KoMOuHammu e BpamieHus: 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO

cdepsl, chepa, BUcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

[Tonste 06 o6béMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
6.6 NPSIMOYTOJIBHOTO TapajuieNienuIiesia u cieaAcTBs u3 He€. OO0BEM HmImMHApa, KOHYyca.
O06BEéM mapa u riomazab chepb

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCKAY I1omaasaMunu HOBerHOCTeﬁ,

6.7 N
00bEMaMU MOT00HBIX TeT

6.8 Ceuenust muwiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca
) (mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS I1apa

Bexktop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHE W BbIUMTAHUE BEKTOPOB.
6.9 YMHO)KeHHEe BeKTopa Ha uMcio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM
' BekTtopam. [IpaBuio napamnenenunena. Pemenue 3anad, cBsI3aHHBIX ¢ TPUMEHEHUEM

IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.

6.10 [Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHOe
' MIPOU3BE/ICHHE BEKTOPOB. BpIuncieHne yriioB MeXIy NpSMbIMH M IUIOCKOCTSIMH.

KOOpI[PIHElTHO-BCKTOpHLIﬁ MCTO IpU PCIICHHUU I'COMCTPUICCKHUX 3a/1av
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPsSIEeMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypalbHON CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHb C HeﬁCTBHTCHBHBIM IIOKa3aTeJIEM,
norapudm UMcIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JIeNUTeIh W HauMEHblee oO0llee KpaTHOe, anroputMm EBkmnaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3WMIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDOKEHHUIN CO CTENEHSIMU M Jiorapudmamu, mnpeoOpa3oBaHus IpOOHO-
palioOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTH  MOHATHUSIMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUdecKast
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nporpeccusi, OECKOHEYHO YyOBbIBaIoImasi TeOMeTpUYecKas IPOTrPECcCHs;
yMEHHE 3a/laBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTIEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIC KOMIUIGKCHBIE YHCIA, MOAYJIh W apryMEHT
KOMIUIGKCHOTO ~ 4ucia, ¢GopMa  3amucH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U ainreOpanyeckas), yMETh
MPOU3BOUTH aApPUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIIEPUPOBATH
HOHATUSAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOULIBIO pPa3IMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl C I1apaMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PELICHHUS MaTeMaTHYECKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpEIeTIEHHbII
MHTETpal; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
4 BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTH4YecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U
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bu3MUecKUX 3a7avax; HaXOJUTh IUIOMIAAN U 00BbEMBI QUTYDP C IMTOMOIIBIO
UHTErpajia; MPHUBOAHWTH MPUMEPhl MATEMAaTHYECKOTO MOICITUPOBAHHS C

OMOIIIbI0 T PepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanbHast (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMKM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEINYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBeHCTB M 33Jad C MapaMmeTpamMH; H300pakaTb Ha KOOPIUHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4M U3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peaNbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuecKoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
7 OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMaIMI0O C TOMOMIBID TaOJWII ¥ JWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

8 YMeHHe OmnepupoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
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COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4ailHOH  BeNWYMHBI, (DYHKIMU pacnpeieiieHuss ¥ TUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEILHOTO U HOPMAJIBHOTO PacIpeelieHI; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX PACIPENCICHHUN TSl PEIICHUS 3a/1a4;
3HAaKOMCTBO C TIOHSATHUSIMH: 3aKOH OOJIBIIIMX YHCEN, METObl BEIOOPOUHBIX
WCCJICIOBAHM, YMEHUE TIPUBOJIUTH IPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCET B MPHUPOJHBIX W OOLICCTBEHHBIX SBJICHUSAX, YMCHUE
OTIEpUPOBATH TIOHATUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHA,
YHCIO  TEPEeCTaHOBOK, OwHOM  HplOTOHA; yMeHHE  NPUMEHSTh
KOMOHMHATOPHBIE (DAKTBI U PACCYXIACHHS JJI PEIICHUS 3ajad; OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSMHU: TOYKa, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPaHHBII
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMpsSMBIMH,
Yrojdl MEXAYy MpsIMOM M TUIOCKOCTBIO, Yroid MEXKIYy IUIOCKOCTSIMHU,
9 pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,

KyO, mapajsenenumnesa, MOpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh

10
Bpall€Hus, OUWJIUHIAP, KOHYC, IIap, C(I)epa, Iomanb C(I)epbl, miomanab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IpAMOYT'OJIBHOI'O IapaJuICICIuIeaa, IMmUpaMuJibl, IIPU3MBI, ITUJIXHAPA,
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KOHyCa, Ilapa, pa3BEPTKA MOBEPXHOCTH, CEUYCHHUS KOHyca M LWIMHAPA,
napajuieJbHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHUTH CEYEeHHUE
MHOTOTpaHHHKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUs], B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (DUTYP, CaMOCTOSTEILHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OompoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSAMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOIICHUS TIPH
peIICHUU 3a]1a4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YOI,
11 II0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUUIUHBI
(mmuHA, Yroi, IIIOIMAgh, OOBEM, IIIOIMIATh TOBEPXHOCTH), HUCHOIb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIapaJUIeNIeNuIe/Ia, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
12 MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCKTOpHLIfI n KOOp)II/IHaTHLII\/'I METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX y‘-Ie6HI)IX nmpeaMETOB

YMeHnue BbIOMpATh MOAXOIAUINI METOJ JUIsl peIeHHS 3a/1auk; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YUYEHUHM MPUPOJHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAClO3HaBaTh IPOSIBICHUE 3aKOHOB

MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox | IlpoBepsieMblii 3J1eMeHT COAEPKAHUS

1 Yucia U BBIYUCICHUAS

1.1 | HarypasbHble u 1ienble qnucia. [Ipu3Haky AeTUMOCTH LEIbIX YHCe

PaHI/IOHaHBHI)Ie ypciia. OOBIKHOBEHHBIE U JCCATHYHBIC I[pO6I/I, IIPONLCHTEI, OECKOHEUHbBIE

h2 MIEPUOINICCKHE POOH

13 Apudmerndeckuii KopeHb HaTypaJibHOW cTemneHu. JleicTBus C¢ apudMeTHYECKUMH
. KOPHSIMU HAaTypaJIbHON CTENIEHU

1.4 Cremnenb ¢ nensiM nokasareneMm. CTeneHb ¢ palMOHANBHBIM IMOKa3zareneMm. CBoiicTBa
‘ CTENeHU

15 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC

YHUCJIOBOT'O apryMEHTa

1.6 | Jlorapudm uucia. JlecsTHUHBIE U HATYPAIbHBIE JTIOrapU(pMBbI

JeiicTBuTenpHble yuciaa. ApudmMernueckue onepanuu ¢ JeHCTBUTEIBHBIMU YUCIAMH.
1.7 | IIpubnmxEHHbIC BBIYUCIICHUS, TIPABUIIA OKPYIJICHHS, MPUKHIKA M OICHKA Pe3yiibTara

BBIYUCIIEHUN

1.8 | TIpeoGpa3zoBaHue BbIpaKEHUI

1.9 | KommekcHble uncia

2 | YpaBHEHHS 1 HEPABEHCTBA

2.1 | Lenbie 1 qpoOHO-pAIIMOHATBHBIC YPABHEHUSI

2.2 | UppairioHaibHbIe ypaBHEHUS

2.3 | TpuroHoMeTpHYECKHE YPaBHEHHS

2.4 | Tloka3aTenbHbIE U TOTapUPMHUYECKHE YPABHEHHSI

2.5 | Uenble u qpoOHO-paIllHOHATBHBIC HEPABEHCTRA

2.6 | UppairoHaibHbIC HEPABEHCTBA

2.7 | Ioka3aTenbHble U JOrapupMUIECKIe HEPABCHCTBA

2.8 | TpUroHOMeTpUYECKHE HEPABCHCTBA

2.9 | Cucrembl U COBOKYITHOCTH ypaBHEHHUIT U HEPABCHCTB

2.10 | YpaBHeHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 | Matpuia cucTeMbl THHEHHBIX ypaBHeHHH. ONpeaeuTenb MaTPULbI

3 OyHKIWH U TpaduKu
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Oynaknus, crnocoObl 3amaHus ¢yHkuuu. [padux dyHkumm. B3anmao oOpaTHBIC

> ¢ynkunu. Yétheie u Heu€éTHbIe QyHKIMU. [lepuogumueckue GpyHKIIH
OOnacte omnpeneneHUs U MHOXKECTBO 3HaueHuH ¢yHkuumu. Hymn ¢dyHkouu.
39 [TpomexxyTKH 3HAKOMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMYyMBbI
' U MUHUMYMBl (yHkiuu. Haumbonbinmee u HauMeHbllee 3HaueHHEe (YHKIMM Ha
IIPOMEXKYTKE
313 Crenennas (QyHKIMS ¢ HATypaJIbHBIM U IENBIM Toka3ateneM. E€ cBoiicTBa u rpaduk.

CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU

3.4 | Tpuronomerpruyeckue QYHKIUH, MX CBOMCTBA U TpaduKH

3.5 | Ioka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOMCTBA U rpaduku

316 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHkiuil. CBoiicTBa (PyHKIUH, HEIPEPHIBHBIX

Ha OTPE3KE

3.7 | IlocnemoBaTeIbLHOCTH, CIIOCOOBI 3aJaHus II0CIIEN0BATEILHOCTEN

3.8 | Apudmernueckas u reoMmerpudeckas mporpeccun. Popmysia CI0KHBIX MPOIEHTOB

4 Hagama maTemaTtnueckoro anaimmsa

4.1 | IlpousBoaHast GpyHKHH. [[POU3BOAHBIC FIIEMEHTAPHBIX (DYHKIIHIT

[lpumeHeHHe TPOWM3BOAHON K HCCICNOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 | skctpemymbl. HaxokaeHue HAHOONBIIEr0 ¥ HAaWMEHBIIETO 3HAYCHUS (YHKIUU Ha

OTPE3KE

4.3 | IlepBooGpa3nas. MuTerpan

5 MHuoxecTBa 1 10oruKa

5.1 | MHuoecTBO, Onepanuy HaJ MHOKeCcTBaMu. JluarpamMmsel Ditiepa — Benna

5.2 | Jloruka

6 | BeposATHOCTb M CTATUCTHKA

6.1 | OnucarenpHas CTATUCTHKA

6.2 | BeposTHOCTH

6.3 | KomOunaTtopuka

7 I'eomerpus

7.1 | ®urypsl Ha MIOCKOCTH

7.2 | IIpsiMbI€ U IFIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOTOTpaHHUKHU

7.4 | Tena u MOBEPXHOCTH BpPAIICHHS

7.5 | KoopauHaThl U BEKTOPBI
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. ['eomerpus; 10 xmacc. yrimybnennoe obyuenune Mepsnsk A.I'., HomupoBckuit
H.A., TomsxoB B.M.; mon penakuueit Ilogonsckoro B.E. OO6mectBo ¢ orpaHuueHHOU
oTBeTCTBEHHOCThIO M3matenbckuii nentp «BEHTAHA-T'PA®y»; AknuoHepHOE 00IIECTBO
«M3narenbctBO «lIpocBemenue»

* Marematuka. ['eomerpus; 11 xmacc. yrimybnennoe obyuenune Mepsnsk A.I'., HomupoBckuit
H.A., TomsxoB B.M.; mon penakuueit Ilogonsckoro B.E. OO6mectBo ¢ orpaHuueHHON
OoTBeTCTBEHHOCThIO M3matenbckuii nentp «BEHTAHA-T'PA®y»; AknuoHepHOE 00IIECTBO

«M31aTenbcTBO ((HpOCBGH_[eHI/Ie»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

° MaremaTHka: anredpa 1 Hadajaa MaTeMaTH4eCKOTo aHanusa, reomerpus/ ['eomerpus 10
Kiace YTiayOonéHHbli ypoBeHs/ MeToquueckue pekoMeHaanuu Kk yaeOnnky A. I'. Mepaiska,

. A. Homupogckoro, B. b. TTonsikoBa, AO «M3marensctBo «IIpocBemienne»

o MaremaTHka: anredpa 1 Hadajaa MaTeMaTH4eCKOTo aHanu3a, reomerpust/ ['eomerpus 11
Kkjacce YriayOonéHHbli ypoBeHb/ MeToquueckue pekoMenaannu Kk yueoHuky A. I'. Mep3nska,

. A. Homupogckoro, B. b. TTonsikoBa, AO «M3marensctBo «IIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoteka I1OK https://m.edsoo.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 23 oT 26.08.2025
WHunumatop cornacoBanus: mbagynnud 3.9. Jupektop
CornacoBaHne nHnyumnposaHo: 26.08.2025 08:17

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Twapynmun 3.0. 26.08.2025 - 08:17
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