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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTM W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOrMYeCKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YAaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM OOYyYarolmUXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEIIHOTO NPO(heCcCHOHAaTIBbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHME MOHUMAHHUSA POJIM AKCMOMATHUKU TpHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM CONECPKAHUEM,
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dbopMupoBaHHEe TMpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IMPH
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIiyOJIEHHOM ypOBHE OOy4YEeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb ~ HEOJHOKpPAaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).
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VY4eOHUKHN 1 ydeOHbIE MOCOOUsS, KOTOPbIE HUCIONB3YIOTCS B XOJA€ M3yUCHUs
npeaMera:

Martematuka: I'eometpusi. 10-11 knaccbl. Y4eOHUK 15
o01reoOpa3zoBaTenbHbIX Opranu3anuii (0a3oBbii U yriy06néHusiii yposenn) / JI.C.
ArtanacsH u 1p. — 8 u3a. — M. : — [Ipocsemenue, 2020.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC 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 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U
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npaBWibHAs NUpaMUIa, NPaBWIbHAS TpPEyrojabHas NUpamMuAa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK 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 M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa 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, MUpaMHUIbl U KOHyca. OO0bEM mapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,
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OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

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

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

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. 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 PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMUYHUBOTO OyAyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0aeM, OpUeHTaIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM TMO3HAHUS MUDA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaT€MaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opmMyaupoBaTb U  NPeoOpa3oBbIBaTh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYNN;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, HUCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOJIOJEHUS, UCCIIEIOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUNTHI UHPOPMALUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPHpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHBIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEM, HAICJICHHbIE Ha TOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.
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PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJIETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEACTBUS W3 HUX IPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBS3aHHBIMU C YyIJIaMH B
IPOCTPAHCTBE: MEXIY IPSAMBIMH B HPOCTPAHCTBE, MEXKAY NPAMOWA H

IITIOCKOCTBIO,
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e CBOOOJHO OMEPUPOBATH MOHATHIMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHMUS IS
KJaccuukanuu;

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB Pa3JIUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
MUpaMK/ia), FTCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJHATH JICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HAaXOXKJICHUE TEOMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIC METO/IbI
IPU PEIICHUN MAaTeMaTHYECKUX 3aJ1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPEOoOPa30OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAM3UPOBATh PEAbHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC TOHSTHUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIHpPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, periarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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K konmy 11 kinacca oOyuaronuiicss Hay4YuTCs:

CBOOOJHO OIEPUPOBATH MMOHATUSAMHM, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, chepa u map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEN MHOTOIPAHHUKOB M TENl BpalllCHHS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (DOPMYIT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHUE 3aa4X Ha BBIYHMCIECHHUE YIJIOB MEXY MPSIMBIMUA
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
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e HCIIOJIB30BAaTh METOJbl TMOCTPOEHUSI CEUYEHUW: METOJ CJIEIOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

e JIOKa3bIBATb TEOMETPUUYECKHUE YTBEPKICHUS;

e TMPUMEHATH TeoMeTpHuecKkue (aKThl NJIsi PEHICHHS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW H
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

e TMPHUMEHATH NPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e TNPUMEHATH  IIOJYYECHHBICE 3HAHUS HA  IPAKTUKE:  CPABHHUBATD,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATUS, TEOPEMBI, CBOMCTBA B  MPOLECCE IMOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, penaTh MNPAKTUYECKUE 3a/audd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX NPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMH: JBYT'PAaHHBIA YroJ, TpaHU ABYIPAHHOTO YTIA,
7.5 pebpo IBYrpaHHOIO yIiia, JIMHEWHBIN yros ABYTPaHHOTO yIia, TpaaycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHSATUSAMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBIMYKJIbINA
' MHOT'OTPAHHUK, JIEMEHTbl MHOTOrPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacnio3snaBath OCHOBHBIE BHBI MHOTOTPAHHHMKOB (MHUpaMuja, IpU3Ma,
' MPSIMOYTOJILHBIN TTapajUieenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS M7
7.8 Kiaccuukanuu (BBITYKIIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOT'PAaHHUKH, TTPSIMBbIE U HAKJIOHHBIE TIPU3MBI, MTapasiIeNICITUIIC Ib])
7.9 OnepupoBaTh NOHATHAMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSICHATD MPUHIIMIIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCTIOIB3YS
) METOJ CJIEJIOB
CTtpouTh ceuyeHUsT MHOTOIPAaHHUKOB METOAOM  CIJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WM aldropuTMaMm, HOPUMEHSsT M3BECTHBIE AHATUTHYECKUE METOAbl IpHU
7.12 pElIEHUH  CTaHAApTHBIX MaTEeMaTHYECKUX 3aJlad Ha  BBIYKCIICHHE
PACCTOSITHUN MEXIy IBYMsl TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MEKTY CKPEIIMBAIOITUMUCS MPSIMBIMU
713 Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
' WM alIropuTMaMm, HOpPUMEHsSsSi W3BECTHBIE AHATUTHUYECKUE METOAbl IpHU
[okyMeHT co3aaH B anekTpoHHow copme. Ne 115 ot 18.09.2025. UcnonHutens: bensesa P.P. B ANEKTPOHHbIA
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pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMUMHUCA IIPAMBIMHU, MCEXIY HpHMOﬁ Hn IJIOCKOCTBIO,
MECXKAY IMIIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

Boraucnare 00bEMBI U IIIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHUEeM (OpMYI, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMu OAOOHBIX MHOTOI'PaHHUKOB

715 OHGpI/IpOBaTI) INOHATHUAMU: CUMMECTPHUA B IPOCTPAHCTBE, LCHTP, OChb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHMOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKHX (GuUrypax, IMpeAcTaBICHHYI0 Ha
yepTrexax U pUCyHKaX

[IpumensTe TeoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHIX
7.17 3a1a4, MPEAIOJIaraloluX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUSA

IpUMEHEHUs 3aJ]aHbl B IBHOH (opme
718 [IpuMenATs mpocTedIME NPOTPaMMHBIE  CPEICTBA U DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
JKHU3HH, paCIIO3HABATDH IIPOABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.19

[IpuMeHsTh MONMydYeHHBIE 3HAHHS Ha MPAKTHUKE: aHATM3UPOBATH peabHBIC
CUTYalluu U MPUMEHATh U3yYCHHBIC TIOHATUS B MPOIECCE MMOMCKA PELICHHUS
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbI, MOAECIUPOBATh PEAbHbBIE

7.20 CUTyallUl Ha $3bIKE TE€OMETPHUH, HCCIEI0BAaTh IOCTPOECHHBIE MOJEIU C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, almapara aiareopsl,
pemaTh  MpPaKTHYECKHWE  3a7add,  CBS3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKUX BEITUYUH

11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBEpPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01mero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIPUUYECKAss MOBEPXHOCTh, 0Opa3yrolye
6.1 HUJIUHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHMYECKas IIOBEPXHOCTH,
oOpa3yroniye KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaleHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
6.5 OnepupoBaTh MOHATUSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
’ CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
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CJ1051, IAPOBOM CEKTOP

Berunciaare 00BEMBI M IJIomanaun HOBerHOCTeﬁ TCJI  BpallCHUA,

6.6 TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh NOHATHSAMU: MHOTOTPAaHHUK, BIIMCAaHHBIE B cdepy H
6.7 ONHUCaHHBI O0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIOI'PAaHHUK HJIM TEIO
BpalllCHUs
6.3 BbIUuCIATE COOTHOIIEHUSI MEXIY IJIOUIAIIMU TIOBEPXHOCTEH U 00bEMaMu
’ MOA0OHBIX TEJ
6.9 N300paxkaTh u3y4aemble (GHUTypbl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (Uryp: BUI CBEpXy, COOKY, CHHM3Y; CTPOUTb CEUEHHUS Tell
BpallleHus
W3BnekaTb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBaTh WHPOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTp reomeTpuueckne (aKThl Ui PEHICHUS CTEPEOMETPUUYECKUX
6.12 3a/a4, NOPEANOJIaralolliuX HECKOJIbKO UIaroB peIIeHUs, €CIU YCIIOBUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE NEHCTBUS CIIOXKEHHMSI BEKTOPOB, BBIYWTAHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KaKUMH CBOWCTBAMHM OHHU
o0najaroT
6.15 IIpuMeHATh MpaBUIIO NapauUIeIICIIAIIEA ITPU CIIOKEHUN BEKTOPOB
OnepupoBaTb MNOHATUSAMM: JEKAapTOBbI KOOPAMHATBI B IIPOCTPAHCTBE,
6.16 BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl

MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMITJIAaHAPHBIC BEKTOPLI

HaXOI[I/ITL CYMMY BCKTOpPOB M IMIPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIroJ
6.17 MCKAY BCKTOpaMU, CKaJIAPHOC IMNPOU3ZBCACHHUC, PACKIIAAbIBATH BCKTOP IIO

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18 3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT
6.19 Pemate mpocrteiiime reoMeTpuyecKre 3ajadd Ha NMPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO/1a
Pemlate 3amaum Ha JOKa3aTelbCTBO MATEMAaTUYECKMX OTHOUIEHUH W
6.20 HAXO0XJICHWE TEeOMETPHUECKUX BEIUYMH IO 00pasliaM WU aJIropuTMawm,
' NpPUMEHSIE  W3BECTHbIE  METOAbl  MpPU  PEUNIEHWH  CTaHAAPTHBIX
MaTeMaTUYECKUX 3a/1a4
621 [IpumMeHATh mpocTeilllie MNporpaMMHBIE CpPEACTBA M DIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEUICHUN CTEPEOMETPUUECKUX 33124
6.22 [IpuBoIUTh MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M
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JKHU3HU, paCliO3HaBaTh MPOABJIICHHUEC 3aKOHOB 'COMCTPUHU B HCKYCCTBC

[TprMeHATH MOSydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE
CUTyalluu U IMPUMCHATH U3YUYCHHBIC ITOHATUA B IIPOLCCCC ITOMCKA PCIICHUS
MaTeMaTH4eCKu cHopMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIE

6.23 CUTyallUd Ha S3BIKE T'€OMETPUH, HCCIIEI0BAaTh IIOCTPOCHHBIE MOJCIH C
UCTIOJIb30BAHUEM T€OMETPUYECKUX TIOHATHA U TEOpeM, ammapara ajireOpsl,
pewatb ~ MpaKTHYECKHE  3aJaud,  CBsS3aHHblE C  HAaXOXKICHUEM
reOMETPUYECKUX BEIUUUH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

7 ['eomeTpus

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
7.1 [TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
75  TPAMELX, IAALICILHOCTE IpPAMOM M IUIOCKOCTH. YTIIBIC COHAIIPaBJICHHBIMHU
' CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:

napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue

IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,

IMOCTPOCHUC CEUCHUM

[lepnieHAUKYIAPHOCTh MNPSMOM M IUIOCKOCTH: MEPHEHAMKYJISPHbIE IpSIMbIE B
IPOCTPAHCTBE, NPsSMble MapajliebHble U MEPIEeHAUKYISIpHbIE K IIOCKOCTH, MPU3HAK
HNEePHEHIUKYJIAPHOCTH NMPSAMOU U IJIOCKOCTH, TEOpeMa O MpPSIMOI NepreHANKYISIPHOR
73 IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXY NMPSMONM U IUNIOCKOCTBIO, JBYTPaHHBIN
' yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, IPOEKIUs PUTYphl Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTh MIOCKOCTEH: NMPU3HAK MEPHEHIUKYISIPHOCTH ABYX

mockocteil. Teopema 0 TpEX MeprneHaUKYIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsiMOYTOJIbHBIN Mapajijiesienumnes u
ero cporcrea. [Iupammpa: n-yrospHas nNUpamMuaa, TPaHW U OCHOBAHHWE IMHPAMU/IBI,

7.4  OokoBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bI, MpPaBUJIbHAS U YyCeUE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
7.5 OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, IMpaBUJIbHBIX

MHOTOIPAaHHHUKAX
76 Breruncienne 5S1eMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHanw, yriael. [lmomans
' OOKOBOM MOBEPXHOCTH M IOJTHOU MMOBEPXHOCTH MPSIMON MTPU3MBI, TUIONIAh OCHOBAHHH,
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7.7

TeopeMa 0 OOKOBO MOBEPXHOCTH MpsAMOi Tpu3Mebl. [11o1mans O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPaBUIIBHOM NHPaMHIbI, TEOPEMA O IUIOIIAAN YCEUYEHHOW IUPAMULBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubpie Tena B mpocTpancTBe. COOTHOMICHHUSI MEXAY IUIOMAASIMHI MOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON TMOBEepXHOCTH. LlunuHap: ocHOBaHHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Codepa u map: HeHTp, paguyc, IuaMeTp, IUIOMaab ITOBepXHOCTH cephl. Bianmuoe
pacrosioxxenune chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IIomaib
cepsl

N300paxkeHue Te BpallleHns Ha IUIOCKOCTH. Pa3BépTka IUIMHIpa ¥ KOHYyca
KomOuHaimu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMCAHHBIH OKOJIO
cdepsl, chepa, BcaHHass B MHOTOTPAHHUK, HITH TEJIO BPAIICHHS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UIMHPA, KOHYCA.
O06BEM mapa u riomazab cheps

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXO/AIIEE Yepe3 BEPIIMHY), CEUSHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLIEHUN T€OMETPUUYECKUX 3a/1a4
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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/IbHON MPOrpaMMbl CPeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCeICHUU 3aJiad, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PAalOHAJIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJbHBIX, LEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, TreoOMCTPHUYICCKAA
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mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbI C IIApaMCTPOM; TPHUMCHAIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
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HHTErpaga; HNpUBOAWUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33Jauyd pa3HbIX TUIOB (B TOM 4YMCJIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
7 OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BATh COBMECTHbIE

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

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIOJIb30BAaHHEM TIpaUUecKrX METOMIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pPACHpE/eliCHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyyallHOW  BENMYMHBI, (QYHKIUW pacHpeAeieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pEIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTAMH,
9 pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuaa, (Gurypa U TMOBEPXHOCTh

BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb

10
IMOBEPXHOCTU NHpaMUABI, IIPU3MbI, KOHYCa, HUIIUHIApA, 00BEM Ky6a,
NpAMOYTOJIBHOI'O IapauiCiICIiuncaa, IIHpaMuAbl, I[IPU3MBbI, LOUWJIWHIPA,
KOHYCa, Imapa, pa3BépTKa IIOBEPXHOCTH, CE€YCHHA KOHYCa W IMUJIMHApPA,
mapamiC€ibHbIC OCH WM OCHOBAaHHIO, CCYCHHWC IIapa, IIJIOCKOCTb,
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Kacaromasicss chepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTbh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE JIOTIOJHUTEILHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
11 IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYHCIATH TCOMETPHUYSCKHE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeUIe/Ia, TUPAMUIbI, TPU3MBI, IHIUHJIPA,

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

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
12 MMPONU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BCEKTOpa II0 6a314cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[SIIJ.IPIfI MCTO IJIs PCIICHUA 3a/la4d; IIOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
13 nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna v BIYKCICHUS
1.1 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE JApOOHM, TPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HaTypaJIbHOW CTENIEHU
1.4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHalbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIEe BEIYUCIICHNS, TIPAaBUIa OKPYTJICHHS, TIPUKUIKA U OIICHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [Tpeobpa3zoBaHne BbIpaKeHUM
1.9 KommuiekcHble uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 WppatnoHanbHble YpaBHEHHS
23 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuveckne HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu
3.1 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE
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¢ynkuuu. YétHbie 1 Heu€éTHBIe pyHKunU. [leproanueckue GpyHKIM

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
13 Crenennass (yHKIUS C HATypaJbHBIM W LEJNbIM TMoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-OW CTEIIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
16 Touku paspbiBa. AcuMnTorel rpadukoB Qynkuwmii. CoiicTBa  (QyHKIHUI,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IToclienoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS II0CIICA0BATEIILHOCTEHN
3.8 Apudmernueckas 1 reomerpuyeckas nporpeccuu. opmyia cia0XKHbIX IPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIE HIIeMEHTAPHBIX (HYHKIMN
[lpuMeHeHHe TPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKa
5.1 MHokecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Purypsl Ha IO0CKOCTH
7.2 [Tpstmble ¥ TNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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TEMATHUYECKOE ITNTAHUPOBAHHUE

10 KUIIACC
Ne | HazBanue BocnurareabHbIii KOMIIOHEHT DJIeKTPOHHbIE Kounue
n/ | pasnena undposbie CTBO
o | porpamMmol, o0pa3oBaTte/ibHbIE | YaCOB
HaMMEHOBaHUe pecypchl
TeMbI YPOKA
1 Coznanue 0IaronpusTHBIX YCIOBHM JIs
Pa3BUTHS COLIMAIIBHO 3HAYUMBIX OTHOLIEHUI
oOyJaromuxcsi, U, Ipexae BCero,
LEHHOCTHBIX OTHOILICHUM:
- K TpyAy Kak OCHOBHOMY CIOCOOY
Brexere B JTOCTHIKEHHUST JKU3HEHHOTO Onaromonydus hitps://resh.edu.ru
4EJI0BEKA, 3aJI0Ty €ro YCIIEITHOT'O ) 23
CTCPCOMECIPHIO | 1h0dheccOHATBHOTO  CAMOOTIPEIEEHUS | [subiect/17/10
OIIYIICHUS YBEPEHHOCTU B 3aBTPAIIHEM
AHC;
- K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY
pecypcy, obecrnieunBaronieMy Oynyiiee
YEJIOBEKa, KaK pe3yJbTaTy KPOIMOTIUBOTO,
HO YBJICKATEIILHOTO Y4eOHOTO TpyIa
2 Coznianue 01aronpusTHBIX YCIOBUM JUIs https://resh.edu.ru/s
Pa3BUTHS COIMAIIBHO 3HAYMMBIX OTHOIICHHH | ubject/17/10
BsanMHoe oOyJaromuxcs, U, Ipexae BCero,
pacrionoxerue | CHHOCTHBIX OTHONICHH: ;
TpAMBIX B - K 3HAHUAM KaK UHTEJUIEKTyaJIbHOMY
TPOCTpaHCTBE pecypcy, odecrieunBaroiemMy oyayiee
YeJIOBEKa, KaK pe3yJbTaTy KPOIMOTIUBOTIO,
HO YBJIEKaTEeNbHOTO Y4eOHOTO Tpyia
3 Coznanue 0JaronpUsTHBIX YCIOBHH JUIs https://resh.edu.ru/s
Pa3BHUTHS CONUAILHO 3HAYMMBIX OTHOIIEHHH | ubject/17/10
00yyJaroumxcs, v, Mpexae BCero,
[IEHHOCTHBIX OTHOIIICHUA:
[TapamnensHoC .
- K CEMbE KakK IJIaBHOM ONope B )KU3HU
b Hp’IMHXvH YEJIOBEKa M UICTOYHUKY €T0 CUACThS; g
IJIOCKOCTCH B - K TPpyy KaK OCHOBHOMY CITOCOOY
IIPOCTPAHCTBE JIOCTYOKCHHS )KH3HEHHOTO OJIaromoTydust
YeJIOBEKa, 3aJI0Ty €T0 YCIEIIHOTO
po(hecCHOHATLHOTO CAMOOTIPEACTICHUS 1
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
4 Iepnenauxyn | CoznaHue ONaronpusITHBIX YCIOBUM 11 https://resh.edu.ru/s 25
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SIPHOCTh
HpSIMBIX n

IJIOCKOCTEH B
MIPOCTPAHCTBE

Pa3BUTHA COLIMAJIBHO 3HAYUMbIX OTHOIIIEHUN
oOyyJaroumxcs, v, Mpexae BCero,
IIECHHOCTHBIX OTHOIIIEHUHN:

- K TpYAy Kak OCHOBHOMY CIIOCO0y
JOCTHIKEHUS )KU3HCHHOTO OJIaronoydus
YEJI0BEKA, 3aJI0Ty €r0 yCIELIHOTO
poeCCHOHATIBHOTO CAMOOIPECTICHHS U
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIlIHEM
JTHE

ubject/17/10

Yrael n
paccrosiHus

Coznanue 0IaronpusaTHBIX YCIOBHM TS
Pa3BUTHUS COLIMATIBHO 3HAYUMBIX OTHOILICHUI
oOyJaromuxcsi, U, Ipexae BCero,
[EHHOCTHBIX OTHOILICHUA:

- K 3HaHMSIM KaK UHTEIJICKTyaIbHOMY
pecypcey, obecnieunBaromeMy oyaymiee
YeNioBeKa, Kak pe3ysbTaTy KPOIOTIUBOTO,
HO yBJIEKaTEeILHOTO y4eOHOTO Tpyaa

https://resh.edu.ru/s
ubject/17/10
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MHororpansu
KU

Coznanue OIaronpusTHBIX YCIOBHM s
Pa3BUTHUS COLMATBHO 3HAYUMBIX OTHOIIICHUH
00yJaroIIUXCs, U, TIPEXKIE BCEro,
[IEHHOCTHBIX OTHOIIIEHHUIA:

- K CEMbE€ Kak IJIaBHOM OMOpE B KU3HU
YEJIOBEKA U UICTOYHUKY €r0 CHaCThs;
- K TPYZly Kak OCHOBHOMY CIIOCO0Y

JTOCTHKEHUS )KU3HEHHOTO OJIarononyyus
YeJI0BEKa, 3aJI0Ty €ro yCHEIIHOro
po(hecCHOHAEHOTO CAMOOTIPEACTICHUS 1
OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE

https://resh.edu.ru/s
ubject/17/10

Bexkrops! B
IIPOCTPAHCTBE

Coznanue 01aronpUsTHBIX YCIOBHM JUIs
Pa3sBUTHA CONHUAIIBHO 3HAYUMBIX OTHOIIICHUH
o0yJaromuxcs, u, Ipexae BCero,
OEHHOCTHBIX OTHOIICHHUH:

- K TPYZly Kak OCHOBHOMY CIIOCO0Y
JOCTH>KEHUS )KU3HEHHOTO 0J1aronoryyust
YeJI0BEKA, 3aJI0Ty €r0 yCIIEUIHOTO
npo¢eCCHOHATIBHOI0 CAMOOIPEIENICHHS U
OIL[YILIEHUS] YBEPEHHOCTH B 3aBTpAIIHEM
JTHE

https://resh.edu.ru/s
ubject/17/10

12

8 [ToBTOpEHME,

000011IEHE N

Coznanne O6IaronpusTHBIX YCIOBHM IS
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHHI

https://resh.edu.ru/s
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cucreMaru3al] | oOydJaronuxcsi, U, MPEeXk/Ie BCEro, ubject/17/10
s 3HaHUU LCHHOCTHBIX OTHOIIICHUH:

- K 3HaHUSIM KaK HHTEJUICKTYAIbHOMY
pecypcey, odecreunBaromemy oyayiiee
YeNoBeKa, Kak pe3ysabTaTy KPOIOTIUBOTO,
HO yBJIEKaTeJIbHOTO y4eOHOTO Tpyaa

OBLLEE
KOJIMYECTB 102
O YACOB 11O
[TPOTPAMME
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11 KIIACC

Neo | HazBanue Bocnurare/JbHbII KOMIIOHEHT JJIeKTPOHHbIE Kounue
m/ | pasnena uugposbie CTBO
| PorpamMmol, o0pa3oBaTe/ibHbIE | YaCOB
HAHMMEHOBaHUe pecypchl
TeMbI YPOKA
1 Coznanue 0J1aronpusTHBIX YCIOBHM IS
Pa3BUTHS COLIMAIBHO 3HAYUMbIX OTHOLICHUI
00yyJaroumxcs, v, Mpexae BCero,
LEHHOCTHBIX OTHOILICHUMN:
- K TpyAy Kak OCHOBHOMY CIOCOOY
Anamitnaecka | AOCTHAKEHUA  OKU3HEHHOrO Onaromnonyuust hitps://resh.edu.ru
YeJIOBEeKa,  3aJ]0ry  €ro  YCHEHIHOTO i 15
A reoMeTpus npo(hecCHOHANBHOTO CaMOOTpeeNieHUusT U [subject/17/11
OIIYIICHUS YBEPEHHOCTH B 3aBTpalllHEM
THE;
- K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY
pecypcey, odecreunBaromemy oyayiiee
YeJI0OBEKa, KaK pe3yJbTaTy KPOIOTIUBOTO,
HO YBJIEKATEJILHOT'O Y4eOHOT0 Tpy/ia
2 Coznanue 01aronpusTHBIX YCIOBUM IS https://resh.edu.ru/s
Pa3BUTHS COIMAIBHO 3HAUUMBIX OTHOIIICHUH | ubject/17/11
TosTopere, 00y4aromuxcs, U, Ipexae BCero,
0606menne i | NCHHOCTHBIX OTHONICHUH:! s
CHCTeManBaH - K 3HAaHUAM KaK UHTEJUIEKTyaJIbHOMY
i SHAHUH pecypcy, odecnieurBaroIieMy Oyayiiee
YeJI0BEKa, KaK pe3yJbTaTy KpPOIOTINBOTO,
HO YBJIEKaTEeIbHOTO Y4eOHOTo Tpya
3 Coznanue 01aronpusTHBIX YCIOBHM IS https://resh.edu.ru/s
pa3BUTHSI COIMATBHO 3HAYMMBIX OTHOIIIECHHH | ubject/17/11
00ydJaroumxcs, v, Mpexae BCero,
LIEHHOCTHBIX OTHOILIEHUM:
O06BéM - K CEMbe KakK IJIJaBHOM OIOpE B XKU3HU
MHOTOrpaHHHK | YC7I0BEKA M HCTOUHHUKY €TI0 CUACThS; 17
a - K TPYAy Kak OCHOBHOMY CIIOCcO0y
JIOCTYOKCHHUS )KH3HEHHOTO 0JIaroTmoTydust
YeJI0BEKa, 3aJI0Ty €T0 YCIEIIHOTO
po(hecCHOHALHOTO CAMOOTIPEACTICHUS U
OIIIYIIECHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE
4 T Co3znanue 01aronpusTHHIX YCIOBUN IS https://resh.edu.ru/s
e pa3BHUTHS COMAIILHO 3HAYMMBIX OTHOIIEHKH | ubject/17/11 24
BpaIieHus
00ydJarouuxcs, v, Mpexae BCEro,
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OEHHOCTHBIX OTHOIIICHHUH:

- K TpYAy Kak OCHOBHOMY CIIOCO0y
JOCTHKEHUS )KU3HEHHOTO OJ1aronoyyus
YeJI0BEKA, 3aJI0Ty €r0 yCIEUIHOTO
npoeCCHOHATBHOTO CAMOOTIPEICTICHHS U
OIIYIIIEHUS] YBEPEHHOCTHU B 3aBTPAIIHEM
JTHE

ITmommamun
MMOBEPXHOCTH
1 00BEMEI
KPYTJIBIX TEJ

Coznanue 01aronpusTHBIX YCIOBHM JIs
Pa3BUTHUS COLIMATBHO 3HAYUMBIX OTHOILIEHUHN
o0y4aromuxcs, U, Ipexae BCero,
LIEHHOCTHBIX OTHOILICHUMN:

- K 3HaHUSM KaK MHTEJJICKTYaJIbHOMY
pecypcy, obecneunBaronemMy oyayiee
YeJI0BEKa, KaK Pe3yJbTaTy KpOIOTIMBOIO,
HO YBJIEKATEJIbHOTO Y4eOHOr o Tpya

https://resh.edu.ru/s
ubject/17/11

JBro>xeHus

Coznanue 01aronpusTHBIX YCIOBUM IS
Pa3BUTHA COUHUAIIBHO 3HAYUMBIX OTHOIIICHUH
00y4aroUMxcsi, ¥, IPEKIE BCETO,
[IEHHOCTHBIX OTHOIICHHIA:

- K CEMbE KakK IVIaBHOM OMOpPE B XKU3HU
4eJI0BEKa U UICTOYHUKY €r0 CHACThS;
- K TPYZly Kak OCHOBHOMY CIIOCO0Y

JOCTHIKEHUS )KU3HEHHOTO OJIarononyyus
YEJI0BEKA, 3aJI0Ty €ro yCIEeHOro
npo(hecCHOHALHOTO CAMOOTIPEACTICHUS U
OLIYIIIEHUS] YBEPEHHOCTH B 3aBTPAIIHEM
HE

https://resh.edu.ru/s
ubject/17/11

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIl
WS 3HaHUM

Coznanue 01aronpusTHBIX YCIOBUM ISt
Pa3sBUTHA COUHUAIIBHO 3HAYUMBIX OTHOIIIECHUH
00ydJaroUMxcsi, ¥, IPEKIE BCETO,
[IEHHOCTHBIX OTHOIICHHIA:

- K TPYAy Kak OCHOBHOMY CIIOCcO0y
JOCTH>KEHUS J)KU3HEHHOTO 0J1arononyyust
YeJI0BEKa, 3aJI0TY €r0 YCIEIIHOTO
po¢eCCHOHATIBHOIO CAMOOTIPEIeTICHHS U
OLIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIIHEM
JTHEC

https://resh.edu.ru/s
ubject/17/11
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OBILIEE
KOJIMYECTB
O YACOB IIO
[TIPOTPAMME
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SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N
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Jluct cornacoBaHus k gokymeHTy Ne 115 o1 18.09.2025
MHununaTop cornacoBaHnus: bensiesa P.P. upekTop
CornacoBaHune nHnyumnposaHo: 18.09.2025 14:48

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Bensesa P.P. A

18.09.2025 - 14:48
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