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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJI30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pelIeHus, yMEHUSI HUX NPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATILHONH TPAMOTHOCTH, PEJIECBAHTHON TEOMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCIEAOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenensercas HE  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTI0/IEHNEM MPUHITATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30BaTeNIbHBIX MpOrpaMM, OOECHeUnuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpeIIMBaromuecss npsmble. [Ipu3Hakm CKpemumBarOmuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIPsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJSIPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB UM CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTIOJbHBIA — MApAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. [IpaBHiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIpU3Ma M



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 35€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHalid, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsizb MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTesbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEeHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3xoJI0rMYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh  JIKOJIOTUYECKOW KYyJbTYpbl, TIOHHUMaHWE BIUSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMAIBLHON
Cpelbl, OCO3HAHME TI00AIBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pemieHus 3amad B 00yiacTu
OKpY’)KaroIiel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB W OIIGHKH WX BO3MOYKHBIX
MOCIICACTBHMA JUISI OKPYIKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYIO M HCCIEIOBATEILCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIIECHUW MEXKIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOW paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuiesbHOE, LEHTPAIIbLHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOJieMbl, MOJEIUPOBATh peEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILEHUS: IIUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB PELUICHUS, €CIU YCIOBUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEaIbHBIE CUTyallUd Ha S3bIKE T'€OMETPHUM, HCCIENOBATh ITOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM YacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[mfymlpHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPCHHC, 000011IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MparTiseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TEI
6 JBr>xeHus 5 1
7 [ToBTOpeHue, O606H1€H1fe u 17 p
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

03.09.2025

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, IapaJJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

05.09.2025

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsiMasi v TIO0CKOCTh;
HOJTYIPOCTPAHCTBO

05.09.2025

[TonsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

10.09.2025

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX 00BEKTOB

12.09.2025

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX 00OBEKTOB

12.09.2025

AxcuoMel CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHUA U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

19.09.2025

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

19.09.2025

10

N300pakeHne ceueHuit mupaMuibl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAST Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETAaMH

24.09.2025

11

N300pakeHre CeYeHU i MUpamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paxkeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBaHye mOCTPOCHHBIX CCUSHHM
Pa3sHbBIMH IBETaAMU

26.09.2025

12

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpaimBanye NoCTPOSHHBIX CEUSHHM
pa3sHBIMU IIBETaMHU

26.09.2025

13

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0pakeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH.

01.10.2025




PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX CeUeHHI
Ppa3HbIMU LIBETAMU

14

Merton ciaenoB uisl TOCTPOCHUS CEUCHMI

03.10.2025

15

Merton ciaeaoB AJisi HOCTPOCHUST CEUEHUM.

CBolicTBa epeceyeHuid MpsSIMbIX U
IIJIOCKOCTEMN

03.10.2025

16

Merton ciie1oB AJIs TOCTPOCHUS CEUCHUM.

CBolicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTER

08.10.2025

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

10.10.2025

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3aHnue
BBIHOCHBIX YEPTEXKEN U 3alHUCh L1aroB
IIOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3aHue
BBIHOCHBIX YEPTEkKEH U 3aIKCh 11aroB
IIOCTPOCHHUS

15.10.2025

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

17.10.2025

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIUOHANLHBIX 0Tpe3kax. [logooue

17.10.2025




TPEYroJbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUU

22.10.2025

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

24.10.2025

24

B3aumHoe pacnonoxenue npsiMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsaMeix. [lapamensHblie npsMsie B
IIPOCTPAHCTBE

24.10.2025

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JIAHHOM TIPSIMOM, IPOXOAIIECH Uuepes
TOYKY IPOCTPAHCTBA U HE JIeXkKALIEH Ha
JlaHHOM mpsiMoii. JlemMa o nepeceuenun
NapauIEIbHBIX IPAMBIX IIJIOCKOCTBIO

05.11.2025

26

[TapamnensHOCTB TpeX NpsiMbIX. Teopema

0 TPEX mapajuIeNIbHBIX NPSMBIX. Teopema o

CKPCIIUBAIOINUXCA TPAMBIX

07.11.2025

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napaienbHON NPOEKIUU

07.11.2025

28

[lenTpanbHast MpoEKIUsA. YTOII ¢
COHANpPAaBJICHHBIMU CTOPOHAMHU. YTOII
MEXAY NPSMBIMU

12.11.2025




29

3&,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U
Hcciaea0BaHue, CBA3aHHBIC C
PacCioIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

14.11.2025

30

[ToHsTHS: MapamIeIbHOCTh MPSIMOUN U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

14.11.2025

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
" A0Ka3aTcCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

19.11.2025

32

[TocTpoenue ceueHusi, MPOXOAIIETO
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEXKE U
napajuieIbHOro Apyrou npsamoil. Pacuér
OTHOIIICHUM

21.11.2025

33

[TapannensHas MpOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOCHUS ceueHui Ky0ba u
napayuienenuneaa. CBoicTea
napajureNienumne/1a U IpU3Mbl

21.11.2025

34

[Tapannensublie muockoctu. IlpusHaku
NapajuIeIbHOCTH JBYX INIOCKOCTEH

26.11.2025

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIHIGﬁ
yepe3 TOUKY, He MPUHAJIeKAILyI0 JaHHON
MJIOCKOCTH U CJIEJICTBUS U3 HEE

28.11.2025

36

CaoiicTBa napajiCJIbHbIX IUIOCKOCTEM: O
NnapaiCJIbHOCTH NPAMBIX IIEPECCCUCHU A
IIpU NMEPCCCUYCHNU NBYX MaApaJUICIIbHBIX

28.11.2025




MIJIOCKOCTEH TpeThei

37

CBoiicTBa mapaJlICIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapalieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEYCHHH MPSIMO ©
JIBYMsI [TapajIeTbHBIMU TI0CKOCTSIMU

03.12.2025

38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

05.12.2025

39

[IoBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2025

40

CoiicTBa Ky0a U IPSIMOYTOIBHOTO
napajulesenue1a

10.12.2025

41

Brruncnenue ajiMH OTpe3KOB B Ky0Oe u
IPSMOYTOJIBHOM IapaJuIeyenuIe/ie

12.12.2025

42

[IepnieHIMKYIAPHOCTH NPAMOU U
mockocty. [Ipu3nak
NEPHEHAUKYISAPHOCTU IIPIMOMN U
IIJIOCKOCTH

12.12.2025

43

IlepneHAUKyYISAPHOCTD NMPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTU MIPSIMOMN U
IIJIOCKOCTH

17.12.2025

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH
yepe3 TOUKY NMPOCTPAHCTBA U
MEPIECHINKYISIPHOMN K INIOCKOCTH

19.12.2025

45

[InockocTH ¥ MEpIEHINKYISIPHBIE UM
IIpPsIMBbIE B MHOTOT'PaHHUKAX

19.12.2025




46

[110CcKOCTH U ePIEHAUKYIISIPHBIE UM
psiMble B MHOTOTPaHHHUKaX

24.12.2025

47

[leprieHquKyIsip M HAKJIOHHASL.

[TocTpoeHue neprneHuKyispa U3 TOUKU

Ha MPAMYIO

26.12.2025

48

[leprienquKyIslp M HAKJIOHHASL.

[TocTpoenue neprneHIuKysspa U3 TOYKU

Ha IIPSMYIO

26.12.2025

49

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast U oOpartHas)

09.01.2026

50

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpatHas)

09.01.2026

o1

Yron Mmexay CKpelyBarIIMUC
PSIMBIMU

14.01.2026

52

[Tonck neprneHInKyJIISpHBIX IPSMBIX €
IIOMOIIIBIO ITEPIIEHIUKYIAPHBIX
IIJIOCKOCTEN

16.01.2026

53

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

16.01.2026

54

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
NPaBUIBHOMN MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

21.01.2026

55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTrOHAJILHOM MPOEKINH

23.01.2026

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [Inockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

23.01.2026




57

[Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

28.01.2026

58

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSHUM OT TOYKHU A0 IUNIOCKOCTH

30.01.2026

59

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosTHUM OT TOYKHU 70 TIIOCKOCTH

30.01.2026

60

Crioco0Ob!I OIyCTUTbH MEPIEHAUKYIISIPHL:
CUMMETpPUS, CABUT TOUKH 110
HapaJuIeIbHON NPAMON

04.02.2026

61

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

06.02.2026

62

KonTtponsHas padora "B3aumnoe
pAacCMOJIOKEHNUE MPSIMBIX U TNIOCKOCTEN B
npoctpaHcTae”

06.02.2026

63

[ToBTOpEeHME: yron Mexay NpssMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

11.02.2026

64

[ToBTOpEHME: Yyrom Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

13.02.2026

65

FCOMCTpI/ILIeCKI/IC METOAbI BEIYMCICHUA
yriia MCXKAYy NpAMBIMA B MHOT'OI'PaHHUKAX

13.02.2026

66

JIByrpansslii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOI'O yria

18.02.2026

67

[lepnienquKyJIIpHBIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYISIPHBIX
IJIOCKOCTEN

20.02.2026




68

[Tpu3Hak nepreHIuKyJISpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepeceyeHust IByX II0CKoCTen
NEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

20.02.2026

69

[IpssMOyTONIBHBIN MTapajuieenume; Kyo;
M3MEPEHHUsI, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenumneia

25.02.2026

70

Teopema 0 qMaroHanu NpsAMOYIOJIbHOTO
napajielienunesa u CeCTBUE U3 Heé

27.02.2026

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacMoJIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

27.02.2026

72

[loBTOpEHUE: cCKpeluBarouecs NpsMble,
napaielibHble INIOCKOCTH B CTaHIApPTHBIX
MHOT'OI'paHHHKaX

04.03.2026

73

Hapa napaJilieJIbHbIX IUIOCKOCTEN Ha
CKPCHINMBAIOINUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCHIMBAOIIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTyalUsIX

06.03.2026

74

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

06.03.2026

75

Beruucienue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYJIIPHOM MIOCKOCTH

11.03.2026

76

TpéxrpaHHblid yroj, HEpaBeHCTBA JIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TE€OpEMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOTO yIJa

13.03.2026




DIeMeHTHI ChEePUIECKON TeOMETPHH:

" reoZie3nYecKye JNHUN Ha 3eMiie 13.03.2026
78 KoHnTtponbHas padora "YTiibl 1

paccrostHus" 18.03.2026
79 Cucremaru3zaius 3HaHUN "MHOTOTrpaHHUK

U €ro 3JeMEeHTHI" 20.03.2026
80 [Tupamuaa. Buasl nupamui. [IpaBunsHas

nipamMua 20.03.2026
81 [Tpusma. [IpsiMast U HAKJIIOHHAS TIPU3MBIL.

[IpaBuibHas mpu3Ma 25.03.2026
82 [Tpsimoit mapasuienenunen,

IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo 27.03.2026
83 Brimykiiele MHOTOrpaHHHKH. Teopema

Oiinepa 27.03.2026

Brimykiieie MHOTOTpaHHHUKH. Teopema

4 )51 . [TpaBuiIbHBIE ¥ TTOTYTTPABUILHBI

4| St e oo
85 KonTponbHnas padora "MHuororpaHHuku" 10.04.2026
86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B

IIPOCTPAHCTBE 10.04.2026
87 CyMMa BEKTOpPOB 15.04.2026
88 Pa3nocTh BekTOpOB 17.04.2026
89 [IpaBuno napamnenenunena 17.04.2026
90 YMHOKEHNE BEKTOpa Ha YNCIIO0




22.04.2026

Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 1 94.04.2026

TUIOCKOCTH
92 CxkansipHO€ NMPOU3BEICHHE 1 94.04.2026
93 Brruuciienue yria Mexy BEKTOpaMH B 1

MIPOCTPAHCTBE 29.04.2026
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 06.05.2026
95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 13.05.2026
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 15.05.2026
97 [Ipocreiimue 3aqaqu ¢ BEKTOpaMu 1 15.05.2026
98 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN 1 20.05.2026
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 92 05.2026
100 Wrorosas koHTposibHas paboTa 1 99 05.2026
101 HtoroBast KoHTpoJIbHAs paboTa 1 96.05.2026
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 1 96.05.2026

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne i/m . Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3yyeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1 0 0
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxanspHoe 1 0 0
MPOMU3BEJECHNE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1 0 0
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1 0 0
MPOXOJIAIICH yepe3 B TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1 0 0
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 0 0
IpOorpaMMHUpPOBaHUE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 0 0
MIporpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1 0 0
MEXIy MPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHe METO/IbI pacuéTa yria 1 0 0
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 ®dopmyia pacCTOSTHUS OT TOYKH JI0 1 0 0




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenve paccTosHUN OT TOUKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHTtposbHas pabota "AHamuTH4deckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApPTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePECeUeHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIE U JTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHMI
[TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:

21 YTJIBI MEX]TY CKPEIIMBAIOIIIUMHUCS
PSIMBIMHU
[MepnieHIUKYISAPHBIC IPSAMBIC U

99 MJIOCKOCTH: CTaHIaPTHBIC Maphl
MEPIeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepneHnuKyISpHBIE IPSMBIEC U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPIICHIUKYIIpaxX

24 [lepnenauKynspHbIE IPSAMBIE U




IIJIOCKOCTH . BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI SIS
IJI0IIAJIEH, COOOpaKEHHUS IO 100MsI

26

[ToBTOpEHUE: MIOIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OObeM MPSIMOYTOJIBHOTO
napassenenuneaa

32

3anmaun 06 yABOCHUHU Ky0Oa, 0 KBaJApaType
Ky0a; 0 TPUCEKITNH yTia

33

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOIHHOTO
napaJuleenumneaa

34

[Ipuknagneie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MpAMOYT'OJIBHOI'O
napauicicnuicaa

35

O0BEM TIPSIMON MPU3MBI

36

CrepeoMeTpHUuecKUe 3aJa4l, CBA3aHHBIC C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

38

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM NPU3MBI

39

Beruncnenne 00EMOB TeJT C MOMOIIBIO
onpeaenénHoro uarerpaita. Oobpém
mUupaMuabl

40

dopmyna 00béMa mupamuabl. OTHOIICHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41

®dopmyna o0bEMa mupamuasl. OTHOIIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

42

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43

CrepeomeTpuiecKue 3a1a4uu, CBI3aHHBIC C
00BEMamMH TUpaMUIbI

44

[Mpuknagueie 3agaun 1o Teme "O0BEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45

[Ipuknanueie 3axaun mo Teme "OOBbEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46

[Ipumenenne o0bEMOB. Brruncienue
PacCTOSIHUA 10 MIIOCKOCTH




KonTtponbnas padora "O0bEM

47 |
MHOTOTpaHHHKA
[{unuHapuyueckas MOBEPXHOCTb,

48 00pasyroIue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHIDP.
[Imomane MOBEpXHOCTH LUIIMHIAPA

50 Konunueckas moBepXHOCTb, 00pa3yroliue
KOHHYECKOH IoBepxHOocTU. KoHyc

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MTOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUEHUH IIMIINHIpPA, KOHYyCca
CrepeoMeTpuueckre 3aauu Ha

56 JTIOKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIINHIpPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[UIHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3o0paxenue mapa

61

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By 1 n300pakenue mapa

62

Ypasuaenue chepsl. [Lnomans cheps u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha TIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
Iog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEepXHOCTH
BpaieHus"




71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM mumuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHycCa

74

[Lnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyiecKkue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHycCa

76

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
rapa, mapoBOTro CETMEHTa M IIapOBOTO
CEeKTopa

78

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00BEMaMHU
MMOJOOHBIX TEN

79

[TogoOHEBIE TENTa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.
CrepeoMeTprUueCKUe 3a]]a41, CBSI3aHHBIE C




BbIUKCIICHHEM 00BEMOB Tell U ILIOMIAeH
MMOBEPXHOCTEH

80

KoHntponbnas padota "Ilnomann
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEN"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxenus u paBeHcTBO (puryp. OOuue
CBOMCTBA JBHKCHUM

82

Buabl ABrkeHMI: TapauiebHbIN
MEepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHasi CHMMETPHsI, TOBOPOT BOKPYT
IPSIMO

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TTapanenbHOCTh NPSIMBIX M IIIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6maromiee noropenue 11 noHsTHit 1
MeTOoJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"Bekrops! B mpocTpaHcTBe”

88

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATH 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlMs 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"[Tmomraay MOBEPXHOCTU U 0OBEMBI
KpyrJbix Ten"

92

Ob6o6uaroriee noropenue 11 noHsATUi U
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"ITnomany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ted"

93

Wrorosas koHTposibHasA paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenwme, 0600IIEHNE 1
cUCTeMaTH3aIus 3HaHUi

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeMeTHBIE pe3yJIbTAThl 0CBOCHNSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX IPU pELICHUU
' rEOMETPUIECKHX 33124
73 OnepupoBaTh MNOHATUSIMHU: MAPAJUIEIBHOCTh U IMEPHEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupuuupoBars B3aUMHOE PpAacIOIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMH: JBYTPAHHBIA YIoJ, I'paHM ABYI'PAHHOIO YIJIa,
7.5 peOpo BYrpaHHOTO yria, JIMHEHHBIN yroyl ABYIpaHHOrO yria, rpalycHas
Mepa JIByI'paHHOT'o yria
76 OmnepupoBaTh MOHATUAMHU: MHOTOI'PAaHHHMK, BBINYKJIBIH W HEBBITYKIIbIH
' MHOTOI'PaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IUpaMujaa, MpU3MA,
' NPSIMOYTOJIBHBIN Mapasuienenumnes, Kyo)
KnaccupunupoBaTb ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKauuyu (BBITYKIIbIE M HEBBITYKJIblE MHOIOI'PAaHHUKH, MIPABUIIbHbIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBbI, MTapaJIEIIEeTIUIIE IbI)
7.9 OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEYE€HHE MHOTOTPaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEYEHUII MHOTOTPAaHHHUKOB, HCIIONb3YS
' METOJI CJIEIOB
Ctpouth cedeHHMs] MHOTOTPAHHHUKOB METOJOM  CJEJIOB, BBIMOJHSTH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKJIEHUE T'€OMETPUUYECKUX BEIMUYMH IO oOpa3uam
WIM alrOpUTMaM, MPUMEHsST M3BECTHbIE aHAJUTHYECKUE METONbl MpHU
7.12 pelieHNH  CTaHJapTHBIX MaTeMaTHYeCKHMX 3a7ad Ha  BBIYHMCICHHE
paccTosHUN MEXIy ABYMsI TOUYKAMM, OT TOYKU N0 MPSIMOM, OT TOYKUAO
IJIOCKOCTH, MEKAY CKPEIIHUBAOIIUMHUCS IPSIMBIMU
Pemate 3amaum Ha HaXOXKIACHHWE T'€OMETPHUECKMX BEIMYMH MO 0oOpasnam
713 WIA alIropuTMaM, INPUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TpHU

pEelIeHUN CTaHJApPTHBIX MAaTEeMAaTHUYECKUX 3a7ady Ha BBIYKMCIEHHUE YIJIOB
MEXIy CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXIY MPSAMOM U IUIOCKOCTBIO,




MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupaMua) ¢ MpUMEHEHHEeM (OpPMYJI, BBIYHUCISTH COOTHOIICHUSI MEXKITY
TJIOIIA/ISIMUA TTOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATHUAMH: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh W
' IJIOCKOCTh CAMMETPHH, IICHTP, OCh M TNIOCKOCTh CHMMETPUHU (DUTYPBI
N3Bnekarb, mnpeoOpa3oBbIBATh M HWHTEPIPETHPOBATH HMHQPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
gepTekax U pUCyHKaX
[IpumensITh TEOMETpUYEeCKHE (AKThI JJIS PEHICHHUS CTEPEOMETPHUYCCKHX
7.17 3a7a4, MPEANOJararliuX HECKOJbKO IIAroB pEIICHUS, €CIU YCIOBHS
MIPUMCHCHHUS 33J1aHbI B SIBHOU (hopMe
718 [IpumensaTs mnpocreiire NporpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 33]1a9
719 [IpuBOIUTE MPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MpUPOIE U
' KU3HU, pacrio3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSITh MONMYyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PeabHBIC
CUTYallUu ¥ MPUMEHSTh U3YyYCHHBIC TIOHATHUS B TPOIECCE TTOMCKA PEIICHUS
MaTeMaTH4eCKu cPOpMYyITUPOBAHHON MPOOIEMBI, MOAECIUPOBATh pEabHbBIE
7.20 CUTyalldd Ha SI3bIKE TEOMETPUH, MCCIENOBaTh MOCTPOSHHBIE MOEIU C
WCIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUH U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBSA3aHHBIE C  HaXOXJIECHUEM
TCOMETPHUCCKUX BEIIMIUH
11 KIIACC
Kona .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHITHSIMH: HWIMHIPHYECKAs TMOBEPXHOCTh, 0Opa3yrolue
6.1 HWIMHIPUYECKONH TOBEPXHOCTH, IWIIMHIpP, KOHWYECKas MOBEPXHOCTb,
o0Opa3yronre KOHHIeCKOW MTOBEPXHOCTH, KOHYC, cheprudeckas IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALLICHUS
6.4 KrnaccuduiupoBars B3aUMHOE pacofioKeHUE cephl U MIO0CKOCTH
OnepupoBarh TMOHSATUSMHU: IIAPOBONM CErMEHT, OCHOBAaHHWE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA
[IaPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beraucnsate 00bEMBI M TUIONIAAM TOBEPXHOCTEH TEJI  BpAICHHUS,




FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyIT

6.7

OnepupoBarh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN B cdepy H
ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK MU TEJO
BpallIeHUS

6.8

BBIYHCIATE COOTHOMICHUS MKy IUIOMAASIMH MTOBEPXHOCTEH U 00BEMaMuU
HOIOOHBIX TE

6.9

N3o06paxats uzyyaemble GUTYpbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIMONHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHUCYHKOB IMPOCTBIX
00BEMHBIX (Uryp: BUJ CBEpXy, COOKY, CHM3Yy; CTPOUTb CEUEHUS Tel
BpallleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IPEoOpa3oBBIBATh WH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, NpPEJCTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[TpumensTe reomeTpudeckue (AKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEAIIOJIATaIIUX HECKOJBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBH?[ CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB Hu
YMHOXKEHHUSI BEKTOpa Ha 4YHCJIO, OOBSCHITh, KaKUMH CBOWCTBAMH OHHU
o0JIagaroT

6.15

HpI/IMeHHTB IpaBUJIO TapaJUICJICIIUIICAa TPH CIIOKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JOCKApPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YTOJI
MCXKAY BCKTOpaMH, CKAKIPHOC NMPOU3BCACHHUEC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIIaHApHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H HPOU3BCACHHUC BCKTOPA HA YUCIO, YI'OJI
MCXKIAY BEKTOpPaMH, CKAIAPHOC IPOU3BCACHUEC, pacCKIIaJblBaTb BCKTOP IIO
ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,ZIaBaTB IJIOCKOCTh YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemrats HpOCTefIIHHe FCOMCTPHUYCCKUEC 3aJjadyd Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O ME€TOJa

6.20

Pemate 3agaum Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHX OTHOIIEHUH U
HaxO0XXJICHUE TEOMETPHUYECKHUX BEIWYMH IO 00pas3laM WA aJIrOpUTMaM,
MPUMEHSSI ~ WU3BECTHBIE  METOABl  TPH  PEHICHWH  CTaHIApPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpumensaTp mpocTeilre MNporpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMUOHHBIC CUCTCMBI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1avd

6.22

IIpuBoguTE NIpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE H
JKU3HM, PACIIO3HABAThH IPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTB IMOJIYUCHHBIC 3HAHUA HA MPAKTHUKE: aHAJIU3UPOBATHL PCAJIbHBIC




CUTyalluu U MPUMEHITh U3yUYCHHbIC TIOHATHUS B MPOIECCE MOKMCKA PEIICHUS
MaTeMaTH4eCcKu CPOpMYIUPOBAHHOIN MPOOJIEMbI, MOJEINPOBATh pealbHbIC
CUTyalldd Ha SI3bIKE T€OMETPUH, HCCIEeNOBaTh MOCTPOSHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almnapara aiareopsl,
pemarh  MpPaKTHYECKUE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHHUEM
F€OMETPUYECKUX BETUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINEC, TapAJLIEIbHbIE
u CKpCIIMBAOIIUECA  IIPSAMBIC. HapaJIJIGJILHOCTI) MIpsAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpSIMBIX, MApPAUIEIbHOCTh MPAMONW M IUIOCKOCTU. YTJBIC COHAIpaBICHHBIMHU
CTOpPOHAMH, YIroJl MEXJy INpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajuieJbHble IUIOCKOCTH, CBOMCTBAa MapajulelibHbIX IulocKocTel. [lpocreiimne
MPOCTPAHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpadaAp, KyO, mapajuiesenumne],
MOCTPOEHUE CEUECHHI

7.3

[lepneHUKYyIApHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MapaJUICIbHbIE U NEPHEHANKYJSIPHBIE K IUIOCKOCTH, MPU3HAK
MEPHEHIUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOPEMA O MPSIMOW NMEPHEHIUKYIISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJI MEXAY NMPAMON U IJIOCKOCTBIO, JBYTPAHHBIN
yIOJ, TUHEHHBIN yrojl ABYIpaHHOro yria. llepneHaukyisap 1 HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIHs (GUTYpbI Ha
IIJIOCKOCTh. 1IepneHIuKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHIuKysapax

7.4

[lonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
Mpu3Ma, TpaHU W OCHOBaHHUS TNPU3MBI, NpsMas M HAKJIOHHAs MPHU3MbI, OOKOBas W
T0JIHAsl TIOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, TpsiMOYTOJIbHBIN Mapajjiesienumnes] u
ero csoiictBa. [lupammna: N-yronpHas nmupamuaa, TpaHU U OCHOBaHHE MHPaMUJBbI,
OOKOBasg W TMOJIHAS MOBEPXHOCTh MUPAMMJIbI, MPaBWJIbHAS U yCEU€HHas MUPAMUJA.
OnemeHTHl mNpu3Mbl M nupamuabl. lIpaBuiabHBIE MHOTOTpaHHMKH: IOHATHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas MpU3Ma U IpaBWIbHAs IHpPaMHIA,
NpaBUJIbHAS TPEYrojbHasi MUPaMUAa U MPaBUIBHBIN TeTpasap, Kyo. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKadAp U uKocadapyrue CeueHus: Npu3mMsl
Y TUPAMU/IBI

7.5

CumMeTpusi B POCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIIOCKOCTH.
DneMeHThl  CUMMETPUM B TNUpaMHlaX, MapajUlesienuneaax,  MpaBUIbHBIX
MHOTOTpaHHHUKaX

7.6

Borunicnenue 537€MEHTOB MHOTOTPaHHUKOB: pé&0pa, auaroHanu, yriasl. [lnomane
OOKOBOW MOBEPXHOCTH M TIOJHOM MOBEPXHOCTHU MPSIMOU MPHU3MBI, TUIOIIA b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM MPU3MEBI. [1nomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPAaBUIHLHOW MHUPaMUIbI, TEOpPEMa O IUIOMIATN YCEUEHHOM MUPAMMUIIBI.
[Tonstre 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKTY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIONIHe MUIUHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPHYECKOW TMoBepxHOCTH. LlMiMHIp: ocHOBaHHMS M OOKOBas MOBEPXHOCT,
o0pa3yrolas U 0Cb, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yoIIre KOHMYECKO MOBEPXHOCTH, OCh M BEPIIHUHA
KOHWYeCcKoi moBepxHOCTH. KOHyc: ocHOBaHMe W BepilinMHA, oOpa3yromas u OCb,
wionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: o0Opa3yrolme u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOMaasr TOBEepXHOCTH chephl. BzaumHoe
pacnosoxeHue cdepbl U IIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, IMIomanb

cdepbl

6.4

N300paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka nuauMHApa U KOHyca

6.5

KomOunanmu Ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBFHOTO Tapajuiesienunena u ciaencTsus u3 He€. O0bEM NMIMHpPA, KOHYCA.
O6bEM 1mapa ¥ miomaab cepsl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY IUIOIIAIIMUA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

Ceuenns umnuHApa (MApauIeIbHO W TEPIEHIUKYJISIPHO OCH), CEYCHHsS KOHYycCa
(mapanienbHOEe OCHOBAHUIO U MPOXOMSAIIEE Yepe3 BEPIINHY ), CEUEHUs 1Iapa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. (CI0K€HHME M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamuienenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUMN C BEKTOpaMU

6.10

[IpsiMmoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauwHatel BeKTOpa.
[Ipocreitimue 3amaun B KOOpJAMHATAX. YToa MexXAy BekTopamu. CkansipHOe
MIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY MNPSMBIMA MU IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELICHUH T€OMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM pPe3yJbTATaM O0CBOCHUS
NPOBEPsSiEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMu J0Ka3aTenbCTB, alrOpUTMaMU pEIICHUS 3aj1ay;
yMeHHe (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPE/EICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH,
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYKACHUSA MTPHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OnmrucCaHusd p€ajbHbIX MPOLUECCOB U SIBJIEHUU U npu pCIICHUM 3aj1a4, B TOM
qHclie U3 APYruX y4eOHBbIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATYpaJIbHOE YHCIIO, IEI0€ YHUCIIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJbHON CTENICHH, CTETICHD C
parroHaIbHBIM TOKA3aTeNIeM, CTETEeHb C JCWCTBUTEIBHBIM MOKA3aTeIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOMAYJIO, PAlMOHAIBHOE YHCIIO, HpPpaIMOHATBHOE YHUCIIO,
MHOXCECTBAa HATypaJbHBIX, M[CJIBIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX
2 qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00Nt
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CYHCJICHUS; YMEHUE BBITIOJIHSITH BEIYMCIICHUE 3HAYCHUN U TIPE0Opa3oBaHMUsI
BBIPOKECHHM CO CTETNEHsAMU W Jiorapudmamu, mpeoOpa3zoBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSAMU:

MOCJIE0BATENbHOCTh, apU(pMETHUECKas MPOTpeccHsi, TeoMeTpudecKas




mporpeccusi, OCCKOHEYHO YOBIBAIOMIas TIe€OMETpHUYECKas MPOrPecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeneinuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCEPABCHCTBA, HWX CUCTEMbI, YMCHHUC OICPHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMLBI C IIOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; TIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMAaTUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HenpepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICH TNPOU3BOIHOM, MepBooOpa3Has, ONpeaenEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUM; YMEHUe
BBIUMCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHUS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IPOU3BOJAHYIO JJI HCCIENOBaHUS (QYHKIIHM,
HaXOIUTh HAWOONbIINE W HAaWMEHbIINE 3HAueHUS (YHKIMNA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAXOXKACHMUS HAWIyYILEro
pelIeHUss B NIPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX U

bu3MYECKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIUS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJB30BaTh Tpa(uKH Ui U3yYeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33had M3 pealbHOU
KU3HH;, BBIpaXaTh (OpMyJaMHd 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIOJIb30BAaTh CBOWMCTBA W rpaduKu (QYHKIMH JUIS PEHICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33Ja4d U3 OOJAaCTH YNpaBJICHUs JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IOIYYEHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEIUPOBATh
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MEAraHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, TUCIIEPCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0opa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEHHYIO0 B TaOJMIIaX, Ha Iuarpammax, rpapukax,
OTPaXKAIOIIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SIBICHU; MPEACTaBIAThH
uHpOpMaIMI0O C TOMOMIBIO TaOJWII ¥ JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; IrpaUyecKu HCCIeA0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U JTMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMYJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpPMYITy IOITHON
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHUUA  paclpeieiicHus W  IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS PEIICHUs 3a/1a4,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMCHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIsl PEUICHUS 33a]a4; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIEIbh U

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYUHA yTia, IJIOCKUN YTroJl, IBYTPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYJIAPHOCTD IIPAMBIX H HJ'IOCKOCTGI\/'I, Yroia MCEXAy IIpsIMBIMHU,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YIrOJI MEXKIy IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOsIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh IPU PELICHUU
3aaa4 U3YYCHHBIC (baKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTb

CBA3aHHBIC C HUMU MMPAKTHUYCCKUC 3a]a9n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
IIOBEPXHOCTU NHUPAaMUAbI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUpaMHUIbl, NPU3MBI, IMINHAPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIX OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIIMpOBaTh ONpeeNeHUs] U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHne onepupoBaTh MOHSATHSIMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh TE€OMETPUUYCCKHE OTHOIICHHS TIPU
peIICHUH 3a/la4y; HAaXOJWUTh T'COMETPHYECKHE BEIUYHMHBI (JJTMHA, YTOJ,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIIATH TEOMETPUUYECKHE BEITUIHHBI
(ImvHA, Yro, TIIOIMAah, OOBEM, IUIOMIAAL MMOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONalb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pasJio’KEHHUE BEKTOpa Mo 0asucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YIroJl MEXIY
BEKTOpaMU; yMEHHE WCIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIA METO/T

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMecToOB
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YMenue BLI6I/IpaTB MOAXOMAIIMNNA METO, IS peUICHUs 3ala4u; IOHNUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TPUPOAHBIX H O6HIGCTB6HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pPaACIIO3HABATL IIPOABIICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Harypanbnsle u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaibHOH cTerneHu. JlelcTBUs ¢ apupMeTHIeCKIMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoMCTBa
- CTETICHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

HevictButenbHple 4ucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYUCICHHS, IPaBUIIa OKPYTIICHHS, TPUKUIKA M OLEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULIbI
3 OyHKIWH U TpaduKu




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuumu. Hynmn ¢yHkuun.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJlbHbIM M LEJbIM IOKa3zaTeneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnTorel rpagukoB (ynkumid. CBoiicTBa  QyHKIMIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBonHas GyHkuuu. [Ipon3BoaHbIe 3IeMEHTApPHBIX QYHKIMHA
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. Haxoxmenue HanOONbIIero U HAMMEHBINEro 3HaYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpAIEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Matematuka. ['eomerpus; 10 kiacc. yrimyonennoe oOyuenue Mepansik A.l'., HomupoBckuit
H.A., TTonskoB B.M.; non penakuueii I[lomonsckoro B.E. O6miecTBo ¢ orpaHndeHHON
oTtBeTcTBeHHOCTHIO M3natenbckuii nentp « BEHTAHA-I'PA®»; AkuronepHoe o0IIeCTBO
«3narenscTBO «IIpocsemenue»

* Marematuka. ['eomerpus; 11 knacc. yrimy6snennoe odyuenne Mep3isik A.l'., HomupoBckuii
J.A., TTonskoB B.M.; nox penaknueii [lomonsckoro B.E. O6miecTBo ¢ orpaHndeHHON
oTtBeTcTBeHHOCTHIO M3natennckuii nentp « BEHTAHA-I'PA®»; AkuronepHoe o0IIecTBO

«M3narenscTBO «IIpocBemenune

METOAUYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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