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[TOACHUTEJIBHAA 3AIINCKA

["'eoMeTpust ABISIETCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETOo
o0Opa3oBaHus, Tak Kak 00ecrieurBaeT BO3MOKHOCTh U3YUEHUS TUCIIUTUINH
€CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH M MPEIMETOB TYMaHUTAPHOTO IHKJIA.
[TockombKy JIOTHUECKOE MBIIIICHNE, (POPMHUPYEMOE TIPU N3YUECHUHN
00yYarOIIMMUCS TTOHATHHHBIX OCHOB T€OMETPHH, TIPH JIOKA3aTEIBCTBE TCOPEM U
MIOCTPOCHUU TICTIOYKH JIOTHUECKUX YTBEPIKICHHUH MPU PEIICHUN TCOMETPUICCKUX
3aJ1a4y, YMCHHE BBIJIBUTATh U OMPOBEPraTh TUIIOTE3bI HEIIOCPEICTBEHHO
HCIIOIB3YIOTCS TIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH
bu3nUecKux 3aaay.

Llenb ocBOEHMS MTPOrpaMMbl Y4eOHOTO Kypca «I eoMeTpus» Ha yriryOIEHHOM
YPOBHE — pa3BUTHE UHAUBUIYAIbHBIX CIIOCOOHOCTEN 00yYaroIuXxcs npu
M3YYEHUU T€OMETPHUH, KaK COCTABJISIONIEH TpeAMETHON o0sacTu «MaremaTuka u
uH(popmaTHKa» yepe3 oOecrieueHre BO3MOKHOCTH IPUOOPETEHUS U
UCIOJIb30BaHUs 0oJiee TITyOOKUX FeOMETPUUYECKUX 3HAHUN U JeHCTBUH,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOUMBIX ISl YCIIEUTHOTO Mpo(hecCuOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMU 337]a4aMH Kypca T€OMETPUHU Ha yriayOJEHHOM YPOBHE,
PACHIMPSIONIMMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacmMpeHue MpeACTaBICHNs O TEOMETPUN KaK YaCTU MUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE MTPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUILIUX
MaTEMaTUYECKUX MOJIEIIAX, IO3BOJIIOIIMX ONMCHIBATh U U3y4aTh PA3HBIC SIBICHUS
OKPY KaIOIEro MApa, 3HaHNUE MOHATUIHOTO anmnapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢dbopMupoBaHHE YMEHHUS BIaJETh OCHOBHBIMH MOHSATHUSIMHU O IPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMH CBOMCTBaMH, 3HAHHE T€OpeM, GOpMYJ U YMEHHUE UX
MPUMEHSATh, YMEHHS T0KA3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHIAPTHBIE CIIOCOObI
peneHns 3a1ay;

q)OpMI/IpOBaHI/Ie YMCHH: pacCIllO3HABATL HA YCPTCIKaX, MOACIIAAX U B PCAJIbHOM MHUPE
MHOT'OT'PAaHHUKH U TCJIa BPpAIICHHA, KOHCTPYHUPOBATb T'COMCTPUYICCKUC MOJCIIN,

dhopMupoBaHHE IOHUMAaHUS BO3MOKHOCTH aKCHOMATHIECKOTO MIOCTPOSHUS
MaTeMaTHICCKHX TeOpHui, hOpPMUPOBAHNE IOHUMAHUS POJIM aKCHOMATHUKHU TIPH
MIPOBEJICHUHU PACCYKICHUN;



dbopMupoBaHrE YMEHHUS BIIaJETh METOIaMU J0Ka3aTeIbCTB U aJITOPUTMOB
pELICHMs], YMEHUS UX IPUMEHSTh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B
XO/I€ PEIIEHUs CTEPEOMETPUYECKHX 3a]1a4 U 337a4 ¢ IPAKTUYECKUM COAECPKAHUEM,
(dbopMHpOBaHKE MTPEACTABICHHS O HEOOXOAUMOCTHU JOKA3aTEIbCTB MPU
000CHOBaHMHU MAaTEMATUUYECKUX YTBEPKIACHUN U POJIM aKCUOMATHKHU B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKIEHUM;

Pa3BUTUC U COBCPIICHCTBOBAHNC MHTCIIJICKTYAJIbHBIX U TBOPYCCKHUX criocoOHoOCTEM
o6yt1a1011mxc;1, M03HABATEIbHOU AKTHUBHOCTH, UCCIICIOBATCIIbCKUX YMGHHﬁ,
KPUTHUYHOCTH MBIINIJICHUA, HHTCPCCA K U3YUCHHUIO I'COMCTPHU,

dbopmupoBanue HyHKIIMOHATLHOW IPaMOTHOCTH, PEJIEBAHTHON r€OMETPHUH:
YMEHUS PACO3HABATh MPOSIBICHUS T€OMETPUUECKUX MMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peabHbIX KU3HEHHBIX CUTYalUUAX U IPH U3YyUYEHUHU JPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUS PEAIbHBIX CUTYallui, UCCIIEIOBAHUS TOCTPOECHHBIX MOJIEINIEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKATENBbHBIMU JIMHUSIMU YueOHoro Kypca «I'eomerpusi» B 10—11
KJ1accax aBisitorces: «lIpsiMble U IIOCKOCTH B MPOCTPAHCTBEY, «MHOTOrpaHHUKNY,
«Tena Bpamenus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE», «/|BHKEHNUS B
MIPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh ONIEPUPOBATH
MOHATUSAMUIY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypOBHE 00yUYEHUs B
10—11 kmaccax, OTHOCHTCS KO BCEM COJIEpP>KAaTeJIbHBIM JIMHUAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JOTUYECKUX YMEHHUM paciipeiesiieTcs He TOJIbKO 10
coJiep>KaTesIbHbIM JIMHUSM, HO U 110 rojiaM o0yuenus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MTPEAMETHBIM pe3yibTaTaM ocBoeHus denepasibHol padboyeit
MPOrpaMMBbI, pacipeieIEHHBIM 110 ToJiaM 00y4YeHUs], CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIAIIAAIBLHBIM BOIPOCaM 00yJarouecs
oOpalanuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE
reOMETPUYECKUMH MOHATUSMH U HaBBIKAMU MOCIEA0BATENBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM IPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUYECKUX MPEICTABICHUN 00yJarOIMUXCsl, paCIIUpss U YIIIyOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexona K U3YYEHHUIO TEOMETPUM Ha YTITyOJEHHOM YPOBHE MTO3BOJISECT:

co3AaTh yciaoBus A qudepeHnnanuu 00yueHus, TOCTPOSHUSI UHANBUY ATbHBIX
o0Opa3oBaTeIbHBIX MTPOTrpamMM, 00ECIIEYUTh YIITYyOIEHHOE N3YyUeHUE TEOMETPUH KaK
COCTaBJIAIONICH yueOHOro npeameta «MareMaTukay;



MTOATOTOBUTH O0YYAIONIUXCS K MPOIOJDKCHUIO N3YUYCHHS MAaTEMATHKH C YIETOM
BBIOOpa Oyaymie mpodeccuu, odecreurBasi IPEeMCTBEHHOCTh MEXTy OOIITUM U
npodeccuoHamTbHBIM 00pa30BaHUECM.

Ha uzyuenue yueOHoro kypca «['eomeTpusi» Ha yriyOoJIEHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 ximacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3
gaca B HEJIEIIO).



COJIEP’)KAHUE OBYYEHUA
10 KIIACC
[IpsiMble U MIIOCKOCTU B MPOCTPAHCTBE

OcHOBHBIE MOHATUS CTepeoMeTpun. Touka, npsiMasi, MI0CKOCTh, POCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CJIEACTBUS U3 HUX.

B3anMHOe pacnoiokeHue npsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
MapajiyieIbHbIE U CKPEIIMBAKOIIUECs MpsMbIe. [[pu3Haku CKpemmMBarOmnXxcst
npsambiX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICIIbHBIC
MPSMBIE B IPOCTPAHCTBE, MAPAILICIIBHOCTh TPEX MPAMBIX, MAPAIUICIIBHOCTD MPSIMON
U 11ockocTu. [lapamienbHoe U IEHTPpAIbHOE MPOSKTUPOBAHUE, H300paXKEHNE
¢buryp. OCHOBHBIE CBOMCTBA MapaJIeILHOIO MpoeKTUpoBaHus. 3o0paxxeHue
¢buryp B napajieIbHOM NPOEKIUU. YTIIbI C COHANIPABICHHBIMH CTOPOHAMHU, YTOJ
MEKly IPSIMBIMU B MpOCTpaHCcTBE. [lapaliieTbHOCTh MJIOCKOCTEN: MapaljieIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuieNIbHbIX IIocKocTen. [Ipocrenine
MPOCTPAHCTBEHHBIE (GUTYPHI HA TIJIOCKOCTH: TETPAdp, NapallJIeIeuIe I,
MMOCTPOECHUE CCUCHU.

[lepnieHAUKYISIPHOCTD MPSIMOM U INIOCKOCTHU: MEPIEHIUKYISIPHBIE IPSIMBIE B
MPOCTPAHCTBE, NMPSAMBbIE NTApAIJIEIbHBIE U NEPIICHINKYJIISIPHBIE K TIJIOCKOCTH,
MPU3HAK NEPIECHANKYIIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPAMOM
MEePIEHAUKYJISIPHON MIIOCKOCTH. OPTOrOHAIBLHOE MPOSKTUPOBAHUE.
[TepnieHAUKYIJISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J0 MIIOCKOCTH, PACCTOSTHUE
OT MPSIMOM /10 TVIOCKOCTH, TPOEKIHS (PUTYphI HA TUTIOCKOCTb.
[leprieHIUKYJISIPHOCTD MIIOCKOCTEM: MPU3HAK MEPIIEHIUKYIISIPHOCTH JIBYX
II0cKocTer. Teopema o TpEX MEPHEHAUKYIApax.

VYIuBl B IPOCTPAHCTBE: YOI MEXAY NMPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN YIOJI,
JIMHEWHBIN yIoJl ABYTPAHHOIO yria. TpEXrpaHHbI 1 MHOTOTPAHHBIE YTJIbI.
CBOMCTBA IJIOCKKUX YIJIOB MHOTOIPaHHOTO yria. CBOWCTBA IJIOCKHUX U
JBYTPaHHBIX YIJIOB TPEXIPAHHOTO yTriia. TeopemMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOTOrpaHHUKH

Buibl MHOrOTpaHHUKOB, pa3BépTKa MHOrorpasHuka. [Ipuzma: n-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBas U MOJIHASI [IOBEPXHOCTDH ITPU3MBI.
[Tapaienenune 1, MPAMOYTOJIbHBIA MapauICIENUIIE] U €T0 CBOMCTBA.
Kparyaiimme myTyu Ha HOBEpXHOCTH MHOrOrpaHHuka. Teopema Ditniepa.



[IpoctpancTBennas teopema [ludaropa. [lupamuma: n-yronpHas nupamuia,
npaBuiIbHAs U yceu€HHas nupamusl. CBoiicTBa pé0ep 1 OOKOBBIX TPaHE
MpaBUILHOW nUpaMuibl. [IpaBuIbHBIE MHOTOTPAHHUKU: MIPABUJIbHAS MIPU3MA U
MpaBWIbHAS TUpaMUa, TPABUIbHAS TPEYTOJIbHAS MUPAMUIA U IPABUIIbHBIN
TeTpas’ap, kyo. [Ipencrapienue o npaBUIbLHBIX MHOTOIPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Borunciienne 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, Tuaronanu, yrisl. [nomansb
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMON MTPU3MBI, IIOIIA b
OCHOBaHM, TeoOpeMa 0 OOKOBOI MOBEPXHOCTHU MPsIMOit npu3mbl. [Tnomaas
OOKOBOI MOBEPXHOCTH U TIOBEPXHOCTH MPABWILHON TUPAMUJIBI, TEOPEMA O
IJIONIAY YCEUYEHHON TUPAMUIBI.

CumMmeTpus B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPUH IIPABUIIBHBIX
MHOT'OTpaHHUKOB. CUMMETpHS B IPABUIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajuiesienunea, CAMMETPHUS IPABUIIbHBIX NPU3M, CHMMETPHS IPABUIIbHON
MAPAMHU/IBI.

BCKTOpBI U KOOPAWHATHI B IIPOCTPAHCTBE

IloHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, NIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJJIMHEAPHBIE, COHAIIPABJIEHHBIE U TPOTUBOIIOJIOKHO HAIIPABIICHHbIE
BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMHU: CJIIOKEHUE U BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHNE BEKTOPA HA YHUCIIO.
CBoiicTBa cn0keHUs1 BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
ITonsaTre KOMILTaHapHBIE BEKTOPHLI. [IpU3HaK KOMIUTAaHAPHOCTHU TPEX BEKTOPOB.
[IpaBuiio mapamnenenunena. Teopema 0 pa3iioKEHUN BEKTOPA IO TPEM
HEKOMIUIaHAapHBIM BeKTOopaM. [IpsimoyronbHas cucrema KOOpAHHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMU BEKTOpA U
KOOpPJMHATaMH TOYEK. YTOJI MEKIy BeKTopaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KITACC
Tena BpaieHus

[ToHsATHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb,
cepruueckas moBepXHOCTh, 00pa3yroIIre MOBEpXHOCTEH. Tena BpaneHus:
IMWIMHIP, KOHYC, yCeU€HHBIN KOHYC, cdepa, map. BzanMHoe pacnoioxeHue
cdepsl U TII0CKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o00paxenue Ten
BpaIeHus Ha MIOCKOCTH. Pa3BépTka mumuHapa u koHyca. CummeTpust cepbl U
mapa.



O6béM. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 00BEME MPSIMOYTOJIHLHOTO
napasuienenunena u caeAcTsus u3 He€. OObEM MpsIMON U HAKIIOHHOW MTPHU3MBI,
HWIMHAPA, TUPAMUIBI U KOHyca. O0BEM 11apa U MIapoOBOTO CErMEHTA.

KomOunaruu Ten BpanieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BnrcanHas B IWIMHAD,
OMHCaHHAs OKOJI0 HUIMHApa. [lepeceyenue cdepsl U 1mapa ¢ mIOCKOCThIO.
Kacanue mapa u chepsl mockocThio. [IoHsITHE MHOTOTpaHHUKA, OTTUCAHHOTO
0K0JI10 cepbl, chepbl, BIUCAHHONW B MHOTOIPAHHUK WJIM TEJIO BPAICHUS.

[Tnomaae MOBEPXHOCTH MMJIMH/IPA, KOHYCA, TIOMIAAb Chephl U €€ YacTei.
ITonobwue B mpoctpancTBe. OTHOIIECHHE 00BEMOB, TIIOMIA/ICH TOBEPXHOCTEH
nonoOHbIX Guryp. [IpeodpazoBanue momodus, romoTeTHs. Pemenne 3axad Ha
MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHune ceueHnit MHOTOTPAaHHUKOB U TEJ BPAIICHUS: CCUCHUS IUTUHAPA
(mapaJieTbHO U MEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYyca (TapauiesibHbIe
OCHOBAHHMIO M TIPOXO/IAIIUE YepPEe3 BEPIINHY ), CEUCHUS I1apa, METOJIbI IOCTPOCHUS
CEUCHUI: METOJ] CIIEZIOB, METOJT BHYTPEHHETO MPOCKTUPOBAHUS, METO/I ITIEpeHOCa
CEeKYIIEH TUIOCKOCTH.

BekTopsl 1 KOOPJAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTtpancTBe. Onepanuy HaJx BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOPOB. CBOWCTBA BEKTOPHOI0 YMHOKEHMS. [IpsaMoyronpHas cucrtema
KOOpAUHAT B IpocTpaHcTBe. Koopaunatel BekTopa. Pasnoxxenue BekTopa mno
6azucy. KooparHaTHO-BEKTOPHBIN METO/] IIPU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

I[BI/I}KCHI/IH B IIPOCTPAHCTBC

JIBmxenus mpoctpancTBa. OtobpakeHus. JBkeHus U paBeHCTBO puryp. O6mme
CBOWCTBA JIBMKCHUIN. BUbpl IBMKEHUI: TapaJUIeNIbHBIN ITIEPEHOC, LIEHTPaJIbHAs
CUMMETPHS, 3epKajbHas CHMMETPHS, TOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanms
noaoOust. [Ipsimas u cepa Diinepa.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA
«TEOMETPHI» (YTJIYBJIEHHBI YPOBEHE) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI
1) rpaxxqaHcKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOIo OOIIECTBA, MPEJACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUIHBIX CTPYKTY], SBICHUM,
MPOLIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI U IPYTOE), YMEHUE
B3aMMO/IEHCTBOBATh C COI[MATILHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA U HA3HAYCHUEM;

2) NaTpuoTHUYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, YBOXKCHHS K
MIPOLUIOMY M HAaCTOSAIIEMY POCCUUCKONM MAaTEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUUCKOM MAaTEMATUYECKOMN IIKOJIbI,
WCIIOJIb30BAHUE ITHX JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 OBEJEHHUS, CBA3aHHOTO C MTPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JESITEIbHOCTHIO YUEHOTO, OCOZHAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO Oy AyIIIETO;

4) 5CTETUYECKOE BOCITUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ICTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIICHUI, PaCCyKIEHUN, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acCIleKTaM Pa3jN4YHbIX BUJIOB UCKYCCTBA;

5) ¢pusnueckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTb YMEHHS PUMEHSATh MATEMAaTUYECKUE 3HAHUS B HHTEpECcax
3I0pPOBOTO U OE30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY
3JI0pPOBBIO (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATUN U OTIbIXA,
peryJisipHasi pu3ndecKasi akTUBHOCTh), PU3HUYECKOE COBEPIIICHCTBOBAHUE TTPU
3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIBLHOM JESTEILHOCTHIO;

6) TpyZ0OBO€ BOCIIUTAHUE:



TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH TPYI0JII00US, HHTEPEC K Pa3TUUHBIM
cepam mpodheccnoHaTbHON e TEIBHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€
PUIIOKEHUSIMHU, YMEHHUE COBEPIIATh OCO3HAHHBIIN BBIOOp OyayIiei npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSIKEHUU BCEi
KU3HU, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUH MPAKTUIECKUX 3314
MaTEeMaTUYECKON HaIPaBICHHOCTH;

7) OKOJIOTHYCCKOC BOCIIUTAHHUC:

c(OPMUPOBAHHOCTH FKOJIOTMUECKOHN KYJIbTYpbl, MIOHUMAHUE BIUSHUS COLUATBHO-
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE IPUPOIHON U COLUAIIBHON CPEIbI,
0CO3HaHUE II00aNTbHOT0 XapaKkTepa SKOJIOTHUECKUX MpoOIeM, OpHeHTalus Ha
MPUMEHEHUE MATEMAaTUUECKUX 3HAHUH I pelIeHus 3aa4 B 001acTH
OKpY>arollel cpeibl, IIaHUPOBAHUE OCTYIIKOB U OLEHKH X BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) LIEHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKW, TOHUMAaHUE MAaTeMaTHIECKON HAYKH
Kak cephl 4eIOBEUECKON JAEATEIHHOCTH, ITANIOB €€ PA3BUTHUS M 3HAYUMOCTH JIJIS
Pa3BUTHUS LIUBUJIU3AIUH, OBIaJCHUE S3bIKOM MAaTeMaTUKU U MAaTEMAaTHUUECKOMN
KYJbTYPOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCIIEI0BATENBCKYIO ICSITEIbHOCTh MHMBUIYAJILHO U B TPYIIE.

METAIIPEIMETHBIE PE3VYJIBTATHI
[To3HaBaTenbHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS
ba3oBrie nornueckue JIeHCTBUA:

BBISIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATHIECKUX
O0OBEKTOB, MOHATUH, OTHOIIEHUI MEXTy MOHATUIMH, POPMYJIUPOBATH
OTpeJIENICHHs] IOHATH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBaHMSI Ji71s1 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3a;

BOCIIPUHUMATh, POPMYIIHUPOBATH U TPEOOPA30BBIBATh CYK/ICHUS: YTBEPAUTEIIbHbBIC
U OTpUIIATeIbHBIC, EAUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3U U IPOTUBOPEYUS B
(akrax, JTaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUAX, IPEAJIaraTh KpUTEPUH TS
BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;



JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsAMBbIE U OT MPOTUBHOT0), BHICTPAaUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus], BBIOUpaTh Hanbosee MOIX0AIINN C Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

bazoBrie HCCICAO0BATCIbCKUC I[CflCTBH?II

MCII0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS,
(bopMyIMpoBaTh BOMPOCH, (PUKCUPYIOILIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, POPMHUPOBATH TMIIOTE3Y, ApT'yMEHTHUPOBATh
CBOIO MO3MIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, SIBICHUS, ITpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHHUSIMU, MPOIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIICHUS U BHIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIOAEHUS, UCCIIEIOBAHNUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IMPOTrHO3UPOBATH BO3MOIKHOC PA3BUTHUC IIPOUCCCA, a4 TAKIKC BBIIBUI'ATH
IMPCAIIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabota ¢ undopmanmeii:

BBISABJIIATD I[GCI)I/ILII/ITBI I/IHCI)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI>IX AJIs1 OTBETA Ha BOIIPOC
W JJIA PCIHICHUS 3aaa4M,

BBIOMpaTh HMH(POPMALIMIO M3 KCTOYHHKOB Pa3IMYHbIX THIIOB, aHAITM3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO PA3IUYHBIX BHIOB U
dbopm npeacTaBICHUS;

CTPYKTYpHPOBaTh HH(POPMAITHIO, TPEACTABISITH €€ B pa3IMUHBIX (hopmax,
WLTIOCTPUPOBATH TpapUuecKH;

OLICHMBATh HaAEKHOCTh UH(OPMAIMH IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpCATbHBIE YUeOHbIE 1EUCTBUS



OO01wieHue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHSI B COOTBETCTBUHU C YCIOBUSMH U
HeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOKO TOUKY 3PEHHUS B
YCTHBIX Y MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 X0y PEIICHHUS 3a1a4H,
KOMMEHTUPOBATH MOJYyYECHHBIN pe3yJIbTaT;

B X0j1¢ 00CYXICHUS 3a1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/IaeMOU TEMBI,
poOJIeMbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIICJICHHBIC HA TTOMCK
pELICHUS, COMTOCTABISATh CBOU CYXKJICHHS C CYXKJICHUSIMH APYTUX YYACTHUKOB
Jiajgora, 0OHAPYKMBATh Pa3IMUKe U CXOACTBO MO3UIIMH, B KOPPEKTHOH hopme
(bopMyIMpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIIATH PE3YyJIBTATHI PELIEHU 3a7a4H, SKCIIEPUMEHTA, UCCIIEN0BaHU,
MIPOEKTa, CAMOCTOSTENHHO BBIOMPATH (POPMAT BBICTYILIEHUS C YUETOM 3a]a4
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynstuBHble yHUBEpCAIbHBIC YUCOHBIC TCHUCTBUS
Camoopranuzanusi:

COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 33J]a4H, BBIOUPATh CIIOCO0 PEIIEHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMaLUK.

CaMOKOHTpOJIB, 3MOHHOH3HBHBII>’I HHTCJIJICKT:

BJIAJICTh HABBIKAMU MTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JIEWCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YIbTATA PEIICHUS] MATEMAaTUYECKON
3a/1a4y;

NpeABUACTb TPYAHOCTHU, KOTOPBLIC MOTYT BOSHUKHYTH ITPH PCIICHUHN 3aaa4H,
BHOCHUTDB KOPPCKTUBLI B JACATCIIbHOCTbD HAa OCHOBE HOBBIX O6CTO$[TCJ'IBCTB, JaHHBIX,
HaﬁHCHHBIX OIHI/I6OK, BBIsIBJICHHBIX prﬂHOCTCﬁ;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATH TPUUUHBI
JOCTYDKEHUS UM HEJOCTHKEHUS PE3YIbTATOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAd IeATEIHLHOCTD:

IIOHMMATb MU UCIIOJIL30BAaTh IPCUMYIICCTBA KOMaHI[HOﬁ )51 PIH,Z[HBPIJIy&J'IBHOﬁ
pa6OTBI IIpH PCUICHUHU y‘IG6HBIX 3a7a4, IPUHUMATD ICJIb COBMECTHOM
ACATCIIbHOCTH, INIAHUPOBATL OPraHU3aIluio COBMECTHOM pa6OTI>I, pacnpcaciiiTb



BU/JIBI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC U PE3yIbTaT padOThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopMax padboThl (00CykaeHUsI, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOO YAaCTh PAOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YIEHAMH KOMaHbl, OLICHUBATh
KaueCcTBO CBOET0 BKJIaJla B OOLIMN MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

[MTPEAMETHBLIE PE3VJIbTATDBI
K koniy 10 kiacca oOy4aronuiicss Hay4uTCs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPHUU MPU PEILICHUH
3a/1a4 ¥ MPOBEICHUH MaTEMAaTUUECKUX PACCYKICHHUI;

MMPUMCHATb AKCUOMBI CTCPCOMCTPHUHU U CICACTBUA U3 HUX IIPpU PCIICHUU
IrcOMCTPHUUICCKHUX 3a1a4,

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACTIOJIO0KEHHUE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

CBOOOTHO ONEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
ME¥XKy IPSIMBIMU B IIPOCTPAHCTBE, MEXKAY MPSMOU U INIOCKOCTHIO;

CBO60,ZIHO OIICPHUPOBATH IIOHATUAMU, CBA3aHHBIMU C MHOTOI'PAHHHUKAMM

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (TpU3Ma, MUPaAMU/IA,
MPSIMOYTOJIBHBIN TTapaljIeNIenuIe 1, Ky0);

KJIaCCI/I(i)I/IHI/IpOBaTB MHOTOI'PaHHUKH, BBI6I/Ipa$I OCHOBAaHUA O KJ'IaCCI/ICI)I/IKaHI/II/I;

CBO60}IHO OICpUPOBATH MMOHATHUAMHU, CBA3AHHBIMU C CCUCHUECM MHOI'OT'PAaHHUKOB
IIJIIOCKOCTBIO,

BBITIOJIHATD MapajlieIbHOE, IEHTPATHHOE U OPTOTOHATILHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTh, BBITIONHATH U300paKeHHs GUTYP Ha TUIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOT'PAaHHUKOB Pa3JIMYHBIMU METOJAMHU, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (PUTYD: BUJ
CBEpXy, COOKY, CHHU3Y;

BBIYHCIIATH IJIOIIA I TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, UpaMua),
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYIT;

CBOOOTHO OMIEPUPOBATH MOHATUSIMH: CHMMETPHUSI B POCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (QUTYPHI;



CBOOOTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPAM H
KOOpAWHATaM B POCTPAHCTBE;

BBIITOJIHATH I[GﬁCTBPIiI HaJ BCKTOpaMU;

peiaTh 3aJa4i Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOIICHUU U HaxXO0XJICHUEC
IrCOMCTPHUUCCKHUX BCIIMYUH, IIPUMCHASA N3BCCTHBIC MCTOIBI ITPU PCIICHUN
MATEMATHYCCKUX 3aJa4 ITOBBIIICHHOT'O U BBICOKOI'O YPOBHSA CIIOKHOCTHU,

MIPUMEHATH TPOCTEUIIINE IPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a4a4;

U3BJIEKATh, IPEOOPA30BBIBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaX;

IIPUMEHSATH NIOJIyYCHHBIE 3HAHUsI HA ITPAKTUKE: CPAaBHUBATh U AHAJIU3UPOBATH
peaibHbIE CUTYyalUU, IPUMEHATh U3YUYEHHbBIEC IOHATHS B IPOLIECCE ITOMCKA
pENICHHs] MaTeMaTH4eCKu COPMYITUPOBAHHON MTPOOIEMBbI, MOJACIUPOBAThH
peallbHbIE CUTYallMU Ha A3bIKE T€OMETPUHU, UCCIEA0BATH IOCTPOEHHBIE MOJIEIIH C
MCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHSATHIH U TEOPEM, arrapaTa aireopsl, pemaTh
MMPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIMYMH;

UMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTUS F'€OMETPUHU KaK COCTAaBHOM
yacTu (hyHJaMEHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oOyJaronuicst HAy4YuTCs:

CBOOOJTHO OIIEPUPOBATH MOHATHAMU, CBSI3aHHBIMH C IIMIMHAPHICCKOM,
KOHUYECKOH U CHEPUIECKON MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI IMTOTYUYEHUS;

OTIEpUPOBATh TIOHATHIMH, CBI3AHHBIMU C TEIIAMH BPAIICHUS: [IHJIMHIPOM,
KOHyCOM, c(hepoii U mapom;

pacro3HaBaTh Tea BpameHus (IWIMHIp, KOHYC, chepa U Map) U 00BICHATH
CTIOCOOBI TTOTYYCHHSI TEJ BPaIlCHHSI,

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONOKEHNE C(hephl U MIIOCKOCTH;

BBIYKCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOI'PaHHUKOB U TEJl BPAICHUs], 00BEMBI U
IUIOLIAAN OBEPXHOCTEM MHOIOTPAaHHUKOB U TEJ BPAILLEHUS, TEOMETPUUYECKUX Tell
C MPUMEHEHHEM (POpMYIT;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOMHAIIUSIMU TN BpAILEHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B cPepy U ONMHUCAHHBIA OKOJIO
cdepsl, chepa, BucaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPAIllCHUS,



BBIYUCIISITh COOTHOIICHUS MEXKTy TUIOIIAISIMH TIOBEPXHOCTEH B 00BEMaMH
ITOJIOOHBIX TEJI;

M300pakaTh U3yyaeMble (PUTYPBI, BHITOJIHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpalllCHMUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEICTABICHHYIO HA YepTexKaxX U
pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJTHSITh OINEpaIliy HaJl BEKTOpaMHu;
3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

peliaTh reOMETPUUECKHE 3aa491 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMH U
IJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSIHUN OT TOUYKH /10 IJIOCKOCTH, B 1I€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PELICHUU;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUKEHHUEM B IIPOCTPAHCTRE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHSITH M300payKEHUSI MHOTOTPAHHUKOB U TEJI BPAIICHHUS TIPH MapaylIeIbHOM
NepeHoce, EHTPATBLHOW CHMMETPHH, 3ePKaTbHONH CUMMETPHH, TIPH TIOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus 0100US;

CTPOUTH CEYEHUSI MHOTOTPAHHHUKOB U T€Jl BPALIEHHUS: CEYEHUsT LIUJIMH]Ipa
(mapaJuieabHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHyca (apaielbHbIe
OCHOBAHUIO U IPOXOASAIINE YePe3 BEPIINHY ), CEUCHUS 11apa;

MCIIO0JIb30BaTh METOIbI IOCTPOEHHUS CEUCHHI: METOJ] CJIEIOB, METOJT BHYTPEHHETO
MIPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH;

A0Ka3bIBATb I'COMCTPUICCKUC YTBCPIKIACHUSA,

OPUMEHATh TeOMeTpuuecKre (HaKThl ISl pEIICHUS CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIIMNX HECKOIBKO IAr0OB PELICHMS, €CIIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM U HESIBHOM (hopME;

peiuaTh 3aJa4i Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOIICHUU U HaxXO0XJICHUC
reOMCTPHUYCCKNX BCIIMYNH,

MPUMEHSTH TPOTrPAMMHBIE CPECTBA U DJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;



IPUMEHATH MOJyYEeHHbIE 3HAHUS HA NPAKTHKE: CPAaBHUBATh, aHAJIM3UPOBATH U
OLIEHUBATh PEaJbHbIE CUTYALIUU, TIPUMEHSATh U3yUYECHHBIC TOHSITHS, TEOPEMBI,
CBOICTBA B MPOLIECCE MOMCKA PEIICHUsI MaTeMaTUYeCKu C(hOPMYIINPOBAHHON
po0JIeMBbI, MOACIIUPOBATh PEAJIbHBIE CUTYALIMH Ha A3BIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM F€OMETPUUYECKHUX MTOHATUI
U TEOpeM, anmnapara aareOpsbl, pelaTh NPakTUYECKUE 3a7aul, CBSI3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEIMYUNH;

MMETh MIPEICTABICHUS] 00 OCHOBHBIX dTallax pa3BUTHUS TEOMETPUHU KaK COCTaBHOU
yacTH (PyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KonunuectBo yacos DNeKTpOHHbBIE
No 11/ HaumenoBaHue pa3zienoB u TeM (tudpoBeIe)
°o i/
POTPaMMbI Bcero Koutponbhbie | [IpakTuUeCKue | oGpazoparenbHbie
paboThI paboThI pecypesI
1 BBenenune B ctepeoMeTprio 23 1
) B3auMHoOe pacnonokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U g
IUIOCKOCTEN B MPOCTPAHCTBE
4 [leprieHIUKYJISIPHOCTD MPSIMBIX U )5
IUIOCKOCTEN B MPOCTPAHCTBE
5 VYTriabl 1 pacCTOAHUSA 16 1
6 MHororpaHHuKH 7 1
7 BekTops! B mpocTpaHCTBE 12
g [ToBTOpEHuUE, 00001IEHNE U 5 )
CHUCTEMaTHU3aLMs 3HAHUM




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KIIACC

KonnuecTBo yacoB DNIeKTPOHHBIC
Ne /i HaumeHnoBaHue pa3zesnos U TeM (dpoBbIe)
) IPOIPaMMBI Beero Konrposeupie | I[IpaxTiaeckue oOpa3oBarebHbIC
paboThI paboThI pecypebl

1 AHaJIUTHYECKAs T€OMETPUS 15 1
5 [ToBTOpEeHue, 06001IeHNE U 15 |

CHCTEMATH3aLUs 3HAHUI
3 O06bEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTU U OOBEMBI 9 1

KPYIJIBIX TEJ
6 JIBr>xeHust 5 1
. [ToBTOpEeHUE, 0600ITICHNE U 17 )

CHCTEMATH3aLMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 102 g 0
[TPOTPAMME




ITIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

No /11

Tema ypoka

KonnuecTBO 4acoB

Bcero

KonTpoJsibHbIE
paboThI

IIpakTrnueckue
paboThI

DIEeKTPOHHbIE
U dpoBkIe
o0Opa3oBaTeIbHbI
€ pecypchl

OcHOBHBIE MpaBUJIa U300PAKEHUS HA PUCYHKE
MJIOCKOCTH, TApaJICNIbHBIX MPSMBIX (OTPE3KOB),
CepelIMHbI OTpE3Ka

[ToHsTHA CTEpEOMETPUU: TOUKA, ITPsMAs,
IUIOCKOCTb, MTPOCTpaHCTBO. OCHOBHBIE NTPaBUJIA
n300pakeHNs Ha PUCYHKE TUIOCKOCTH,
napayIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

[TonsaTus: nepecekaroumecs mioCKOCTH,
nepeceKaroluecs npsimas U mioCKOCTh;
HOJIyIPOCTPAHCTBO

[TonsTHSA: NEpeceKarIuecs MI0CKOCTH,
NepeceKaroIuecs npsMas U MI0CKOCTb;
HOJIyIPOCTPAHCTBO




MHororpanHuk#, n300pakeHrue MPOCTEHIINX
IPOCTPAaHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX
O00BEKTOB

MHororpanHuk#, n300pakeHrue MPOCTEHIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIINX
O00BEKTOB

AKCHOMBI CTCPCOMCTPHUUN U IICPBBIC CIICACTBUSA
U3 HUX

AKCHOMBI CTCPCOMCTPUMN U IICPBBIC CIICACTBUSA
U3 HUX

AKCHOMBI CTEPEOMETPUU U MIEPBBIE CIEACTBUS
u3 HUX. CriocoObl 3a71aHus TPSIMBIX U
MJI0CKOCTEN B mpocTpaHcTBe. OO003HAYEHUS
IIPSIMBIX U INIOCKOCTEN

10

N300pakeHne ceyeHni nTupamMuibl, Kyoa u
IPU3MBbI, KOTOPBIE IPOXOAAT uepe3 ux peéopa.
N306pakenne nepecedyeHus NoJTy4eHHbIX
IJIOCKOCTEN. PackpalBaHue IOCTPOEHHBIX
CEUYECHMI pa3HbIMU LIBETAMHU

11

N306pakeHne ceyeHui nTupamMmuibl, Kyoa u
IIPU3MBbI, KOTOPBIE MIPOXOASAT uepe3 ux peéopa.
N300pakeHne nepeceyeHusi NoJy4eHHbIX




IJIOCKOCTEN. PackpalrBaHue OCTPOEHHBIX
CEYECHMU pa3HBIMU LIBETAMU

12

N300pakeHne ceyeHui nupaMmuibl, Kyoa u
IPU3MBbI, KOTOPBIE MMPOXOASAT uepe3 ux peéopa.
N3o06pakenne nepeceyeHus NoJTy4eHHbIX
IUIOCKOCTEN. PackpalmBanye MoCTpOCHHBIX
CEUYECHMI pa3HBIMU LIBETAMU

13

N3o6paskeHne ceyeHu mupamMuibl, Kyoa u
IPU3MBbI, KOTOPBIE MIPOXOASAT uepe3 ux peéopa.
N3o06pakenne nepecedeHus NoJTy4eHHbIX
II0cKocTel. PackpaiimBanue mocTpoeHHbIX
CEYEHUI pa3HbIMH LIBETAMHU

14

Merton ciefoB i MOCTPOSHUS CEUCHUI

15

Merog cie10B i1 MOCTPOCHUSA CEYEHUM.
CBoliCTBa MEpECEUCHNI NPSIMBIX U INIOCKOCTEM

16

Meton ciaenoB s HOCTPOCHUS CCUECHHM.
CBolICTBa MEPECEUCHNN NPSIMBIX U INIOCKOCTEN

17

[TocTpoenue ceduennii B mupamMuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3/laHre BEBIHOCHBIX
YEPTEKEUN U 3aMUCh IIArOB NOCTPOCHUSA

18

[TocTpoenue ceyenuii B nupamuie, Kyoe 1mo
TpéM ToukaM Ha péopax. Co3/laHne BEIHOCHBIX




qepTemeﬁ 1 3aIIMCh IIaroB IMOCTPOCHUA

19

[TocTpoenue ceueHuii B nupamuje, Kyoe mno
TpéM ToukaMm Ha péopax. Co3/laHre BEIHOCHBIX
YEPTEkKEU U 3aMUCh 1IaroB MOCTPOCHUSA

20

[TocTpoenue ceyenuii B nupamujie, Kyoe 1mo
TpéM ToukaMm Ha péopax. Co3/laHre BEIHOCHBIX
YEPTEKEN U 3alHCh IIaroB MOCTPOEHUS

21

[ToBTOpeHue mmanumerpun: Teopema o
IPONOPLUOHANIBHBIX 0Tpe3kax. [lonodue
TPEYTrOJIHHUKOB

22

[loBTOpenue mnannmerpun: Teopema Menenasi.
PacueTsl B ceueHUsAX Ha BBIHOCHBIX YEPTEkKAX.
HcTtopus pa3BUTHS TUIAHUMETPUH U
CTEPEOMETPUU

23

KontponsHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmnoe pacnonoxeHue npsMbIX B
npoctpaHcTBe. CKpelBarOIecs IpsiMbIe.
[Tpu3HaKu CKpEIMUBAIOUIUXCS MPAMBbIX.
[TapannenbHbie IPSMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIIEeCTBOBAaHWUH U €IUHCTBEHHOCTH
MPSIMON NapaJuIeIbHON TaHHON MPSIMOW,




MPOXOSIIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kalend Ha JaHHOM npsiMoi. Jlemma o
MEPECCUCHUHU MapalIeIbHBIX MPSMbIX
IUIOCKOCTBIO

26

[TapannenbHOCTh TpeX MpsMbIX. Teopema o
TpEX MapajvieabHbIX IpsMbIX. Teopema o
CKPEIIMBAIOIIUXCS TIPSIMBIX

27

[TapannensHoe poekThUpoBaHue. OCHOBHBIE
CBOMCTBA NapaJIEIbHOIO MPOEKTUPOBAHUS.
N306paskenne pa3HbIX QUIyp B mapauiebHON
MPOEKLINH

28

[{enTpanbHast IpOEKUUA. YTOI C
COHAIIPABJICHHBIMU CTOPOHAMHU. Y TOJI MEKIY
IPSIMBIMU

29

3aiayu Ha 10Ka3aTeNbCTBO U UCCIEA0OBaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPIMbBIX B
IPOCTPAHCTBE

30

[ToHsTHA: AapaUIEIbHOCTD IPSIMOU U
IJIOCKOCTH B npocTpaHcTie. [Ipu3Hak
[apaJJICIbHOCTH IIPSAMOU U IIJIOCKOCTH.
CBoiicTBa MapaiebHOCTH IPSIMOM U
IJIOCKOCTH




31

['eomeTpudeckue 3a1a4u Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHbBIE C
NapaJyIeIbHOCTBIO MPAMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceyenus, NpOXOIAILIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEKE U NapaIeIbHOTO
JIPyrou npsiMon. Pacyér oTHOIEHUI

33

[TapamnenbHast IPOESKIMS, TIPUMEHEHUE TSI
MOCTPOEHUS CEYeHUH Ky0a U napaiejenunesaa.
CpolicTBa napaienenumnea u npu3Mbl

34

[TapamnenpHble miockocTy. [Ipu3Haku
napauIeIbHOCTH IBYX INIOCKOCTEN

35

Teopema o mapanneabHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, TPOXOISIIEH Yepe3 TOUKY, He
MIpUHAJJICKAITYI0 JaHHOM TJIOCKOCTH U
CJIEJICTBUSI U3 HEE

36

CBoliCTBa NapajuIeNIbHBIX IJIOCKOCTEN: O
NapajuIeIbHOCTH MPSAMBIX [IEPECEUEHHUS TIPU
NIEPECECYEHNH JIBYX NapaJUIEIbHbBIX TNIOCKOCTEN
TpEThEUN

37

CBolicTBa napajuieNbHbIX JIOCKOCTEM: 00
OTpE3KaxX MAPAJIENbHBIX NPSMBIX,




3aKJIFOUEHHBIX MCXKAY MMapajiCJIbHbIMA
IIJIOCKOCTAMU, O IICPECCUCHUU HpﬂMOﬁ C AByM:A
mapauICJIbHBIMU IIJIOCKOCTAMU

38 [ToBTOpenue: Teopema [Iudaropa Ha mIOCKoCTH
39 [loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOIBLHOTO
TPEYTOJbHUKA
40 CBolicTBa Ky0a U IpsIMOYTOJILHOTO
napajuiesieuneaa
41 Brrunciienne qiiH OTpEe3KOB B KyOe U
NPSIMOYTOJILHOM TMapaJijieienune/ e
[lepnieHAUKYJISIPHOCTD NPSMOM U TIOCKOCTH.
42 [Ipu3HaK NeprneHauKyJISIPHOCTH PSAMOM U
IUIOCKOCTH
[lepnieHAUKYJISIPHOCTD MPSMOM U IIOCKOCTH.
43 [Ipu3Hak neprnesauKyJISIPHOCTH PSAMOM U
IUIOCKOCTH
Teopema o0 CylIeCTBOBaHUHU U €IMHCTBEHHOCTHU
44 IIPSMOM, IPOXOIALIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIECHIUKYISIPHOU K
IUIOCKOCTH
45

[InockocTy 1 NEepIEeHIUKYIISIPHBIE UM MPSIMBIE B




MHOTOI'PaHHHUKAX

[ImockocTy 1 NEepIEHIUKYIISIPHBIE UM NPSIMBIE B

46
MHOTOI'paHHUKaX

47 [Tepnenaukyisap u HakiaoHHas. [loctpoenue
NEPHEHANKYJIAPA U3 TOUKU Ha NPAMYIO

43 [Tepnennukyiisip u HaknoHHas. [loctpoeHue
NEPHEHANKYJIAPA U3 TOUYKU Ha MPAMYIO

49 Teopema o TpEx nepneHauKyJsApax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx mepreHIuKysipax (mpsmas u
oOpaTHas)

51 VYron Mexay CKpelUBaIOIIUMUCS MPSIMbIMU

5 [Touck nepneHANKYISIPHBIX MPSMBIX C
MOMOIIBIO MEPIIEHIUKYISPHBIX MIIOCKOCTEN

53 OpTOroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceuennii Kyoa, mIpU3MBsl,

54 MPaBUJILHOW MUPAMUJIBI C IOMOIIBIO
OPTOTOHAJIBHOW NMPOEKIUU

55 [TocTpoenue ceuennii Kyoa, mpuU3Msl,

IIPAaBWJIBHOW MUPAMUABI C TOMOUIBIO




OPTOTOHAJIBHOM IIPOEKIUU

56

CuMMeTpus B MPOCTPAHCTBE OTHOCUTEIIBHO
iockoctu. [1nockoctu cumMmmeTpuii B
MHOTOI'paHHUKaX

57

[Ipu3Hak neprneHauKyIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CJIEACTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpAaHHUKH. Pacuér
PACCTOSHAN OT TOYKH 1O INIOCKOCTH

59

[IpaBunbpHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUN OT TOYKH J0 MJIOCKOCTH

60

CriocoObI OIMyCTUTH NEPICHAUKYJIISPHI:
CUMMETPHS, CABUT TOUKH MO HapajuieIbHON
PSIMOM

61

CIBUT MO HEMAPAIJIENbHON IPSIMOH,
VM3MEHEHUE PACCTOSIHUN

62

KontponsHas padota "B3zanmuoe
PacCIOI0KEHUE NPSIMBIX U MIIOCKOCTEN B
npocTtpancTse"

63

[ToBTOpEHUE: YrOa MEX1Y IPSIMBIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB




[ToBTOpEHUE: YTOJI MEXKIY CKPEIIMBAOIIUMUCS

64
IIPSIMBIMU B IIPOCTPAHCTBE

65 ['eoMeTpuueckre METOIbl BEIUUCIEHUS yTiia
MEXAY MPSMBIMU B MHOTOI'paHHHUKAX

66 JIByrpannsiil yroyu. CBOMCTBO JUHEHWHBIX YTIIOB
JIBYTPAHHOTO yria

67 [TepnenaukyisgpHble miockoctu. CBoMCTBA
B3aMMHO MEPHNEHIUKYISIPHBIX INTIOCKOCTEMN
[Tpu3HaK nepreHIuKyIIpHOCTH IJIOCKOCTEM;

63 TeOpeEMa O IPSIMOM NEPECEYEHUS IBYX
IJIOCKOCTEN MEPIIEHINKYISIPHBIX TPEThEN
IUIOCKOCTH
[IpsiMOyTONBHBIN Mapaienenumnes; Kyo;

69 WU3MEPEHUS, CBOWCTBA IIPSIMOYTOJIBHOIO
napajuiesenuIe1a

70 Teopema 0 n1ruaroHaI MPSAIMOYTOJIBHOTO
napajiesIenune1a v CIeICTBUE U3 Hee
CrepeomeTpryecKre U MPUKIIAIHBIC 3a/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHUE: CKpEIIMBAIOIIUECS TIPSIMBIE,




napaJuiCJIbHBIC INIOCKOCTHU B CTAHAAPTHBIX
MHOT'OT'PaHHHUKaX

[Tapa nmapasnienbHbIX INIOCKOCTEN Ha

CKPCIINMBAIOIIUXCA IIPAMBIX, PaCCTOAHUE MCKIY

73
CKPEIIMBAIOIIMMUCS MPSMBIMHU B ITPOCTHIX
CUTYaIUsX

74 PaccrosiHME OT TOYKH 10 TIIIOCKOCTH,
pacCTOsIHKUE OT MPSMOU 10 TIOCKOCTH
BeruncneHnne pacCTOSHUN MEXITY

75 CKPELIMBAOIIUMUCS NPSIMBIMU C TIOMOLIBIO
NEePHEHAUKYJIAPHOMN MIOCKOCTH
TpéXrpaHHbIN yTroj, HEPABEHCTBA JJIS

76 TpexrpaHHbIx yrioB. Teopema ITudaropa,
TEOpEeMbl KOCUHYCOB U CHHYCOB JIsI
TPEXTPAHHOIO yIila

77 DNeMEeHThI CPepHUUECKO FEOMETPHUU:
reo/Ie3NYECKUE JTMHUU Ha 3eMIie

78 KontponsHas padota "Yrisl u pacctossHus"

79 CucremaTtuzanus 3HaHUW "MHOTOrpaHHUK U
€ro 3JIEMEHTHI"

80

[Tupamua. Buaer nupamug. IpasuibHas




nipaMuia

[Ipusma. IIpsimas u HaKJIOHHAS TPU3MBI.

81
IIpaBunbHas npusma

%) [IpssmMol mapasnenenunesn, IpsiMOyTrOoIbHbIN
napajuienenunen, Kyo

83 Brinykiible MHOrOrpaHHuKU. Teopema Ditiiepa
Beinykiible MHOrOrpaHHuKU. Teopema Ditnepa.

84 [IpaBunbHbBIE U TIOJIYTIPABUIIbHBIE
MHOTOTPaHHUKHU

85 KonTponwshas pabora "MHororpaHHuku"

26 [loHsATHE BEKTOpA HA IIJIOCKOCTHU U B
IIPOCTPAHCTBE

87 CymMmMa BEKTOpOB

88 PasnocTe BEKTOPOB

&9 [IpaBuno napannenenunena

90 YMHOXKEHHE BEKTOPa Ha YUCIIO

01 Paznoxenue BekTopa 1no 6asucy Tpéx BEKTOPOB,

HC JICKAIIIUX B OI[HOﬁ IINTOCKOCTH




92 CkangapHoe Npou3BEICHNE 1
93 Brluncnenue yriia Mexay BEKTOpamu B 1
IPOCTPAHCTBE
94 [Ipocrenmme 3a1adn ¢ BEKTOpaMu 1
95 [IpocTeiinme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiiime 3aga4u ¢ BEKTOpPaMH 1
97 [Ipocreiiime 3aga4u ¢ BEKTOpaMHu 1
98 O06001IeHne 1 cucTeMaTh3alus 3HAaHUM 1
99 O0001IeHNEe U cUCTEMATH3alUs 3HAHHI 1
100 HToroBas KOHTpoOJIbHAs paboTa 1
101 HroroBast KOHTpoOJIbHAs paboTa 1
102 O0001IeHE ¥ cCUCTEMAaTHU3aLUs 3HAHUI 1
OBHIEE KOJIMYECTBO YACOB I10O ITPOTPAMME | 102




11 KIIACC

KonnuecTBo yacos

DJIEKTPOHHBIE
Nen/m | Tema ypoxa B Konrtponshseie | [Ipaktnueckue uQppoBbIE
cero
paboTHI paboThI o0pa3oBaTeIbHBI
€ pecypchl
| IToBTOopenue temul "KoopanHaTsl BEKTOpa HA |
IJIOCKOCTH ¥ B IpocTpaHcTBE"
) [ToBTOpenue temsl "CkansipHOE NPOU3BEICHUE |
BEKTOPOB"
3 IToBTOpEeHNE TeMbl "BblunciaeHue yriia Mexmay |
BEKTOPAaMH B MIPOCTPAHCTBE"
4 IToBTOpeHue TeMsl Y paBHEHHE NPSIMO, |
MPOXOASIIEN Yepe3 ABE TOUKHU"
5 YpaBHEHHUE TIOCKOCTH, HOPMAJIb, YPABHEHUE |
IJIOCKOCTHU B OTPE3KaAX
6 VYpaBHEHUE IIIOCKOCTH, HOPMaJlb, YpAaBHEHHE |
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
8 1

JIuHeliHbIe HEPAaBEHCTBA, TMHEUHOE




IIPOrpaMMHUPOBAHUE

JIuHelinbIe HEPABEHCTBA, TMHEUHOE

9
IIPOrpaMMHUPOBAHUE

10 AHQIUTUYECKHAE METOJIBI pACUETa yIiIa MEXIY
NPSIMBIMU B MHOTOTPaHHUKAX

1 AHamMTUYECKHE METO/IbI PACU€Ta yria MEXIy
IJIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 ®opmyiia pacCTOSIHUA OT TOYKHU 10 INIOCKOCTH
B KOOpJIMHATax

13 HaxoxneHue pacCTossHUM OT TOYKHU J10
IJIOCKOCTH B KyOe

14 HaxoxkneHue pacCTOsIHUNA OT TOYKH A0
IJIOCKOCTH B MPAaBWJIBHON MUpaMUIe

15 KonTtponbHas pabota "Ananuruueckas
reomerpus"

16 CedeHnst MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOI'PaHHUKHU

17 CedeHunss MHOTOTPAHHUKOB: METOJ] CJIE0B
CeueHuss MHOTOTPAHHUKOB: CTaHAAPTHbIE

18

IIJIOCKOCTH, IICPECCUCHUS MTPIAMBIX U




IJIOCKOCTEN

19

[TapaitenbHbIE TPSAMBIE U TIIIOCKOCTH:
MapajuielIbHbIE CEUCHUS

20

[TapaiutennbHbIE TPSAMBIE U TUIOCKOCTH: PACUYET
OTHOIIEHUI

21

[TapaiutenbHbIE TPSAMBIE U TIIOCKOCTH: YTJIBI
MEXKTY CKPEIIUBAIOIIMMHUCS MPSIMBIMU

22

IlepnieHAUKYISIPHBIE IPSMBIE U TIJIOCKOCTH:
CTaHJIAPTHBIE NAPbI NEPIICHINKYIISPHBIX
IJIOCKOCTEM U MPSIMBIX, CHMMETPUH
MHOT'OTPaHHHUKOB

23

[lepnieHquKyISIpHBIE IPSMBIE U TIIIOCKOCTH:
TeopeMa O TpeX NEPIEHINKYIAPax

24

IlepnienquKyIsIpHBIE IPSMBIE U TIJIOCKOCTH:
BBIUHCIICHUS JUIMH B MHOTOI'PAHHUKAX

25

[ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB,
(bopMyIIBI IS TUIOIIA/ICH, COOOpaKeHUS
nmogoous

26

[ToBTOpEHHME: IO MHOTOYTOJILHUKOB,
(bOpMYJIBI SIS TUIOIIAICH, COOOpaKCHUS
nmoaoous




HOBTOpCHI/ICZ rjiomaan MHOIOyroJIbHUKOB,

27 bopMyIIbl 18 TUIOMIAIeH, COOOpaKeHUS
o100
[Lnomaau ceyeHnit MHOTOTPAHHUKOB:

28 IJIONIAIM TIOBEPXHOCTEM, pa3pe3aHus Ha YaCTH,
cooOpakeHusl o100us
ITimomaay ceueHnii MHOTOTPaHHUKOB:

29 TJIONIAIM TIOBEPXHOCTEM, pa3pe3aHus HA YaCTH,
cooOpakeHusl mo100us

30 Kontponsnas pabota "[loBTopenue:
MHOT'OTPAaHHHUKH, CEYEHNSI MHOTOIPAHHUKOB"

3l O0béM Tena. O0beM NPSAMOYTOIBHOTO
napasuiesienumnesaa

1 3anaun 00 yaBoeHHH Ky0a, 0 KBaaparype Kyoa;
O TPUCEKIIUHU yTJia

1 CrepeoMeTprUuecKue 3a/1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJILHOTO TTApaIJIEIICTIHIIEeIa
[IpuknanHble 3a1a4u, CBI3aHHBIE C

34 BBIYUCJIEHUEM 00BEMA MPSAMOYTOJIBHOTO
napasuiesienumneaa

35 O0BbEM MPAMON TTPU3MBI




CrepeoMeTpuUyeCcKHE 3a1a4, CBI3aHHBIE C

36 .
BBIYUCIICHUEM 00BEMOB MIPSMOMN MPU3MBI

37 [Ipuknannbie 3a1a4u, CBI3aHHBIE C 00BEMOM
IIPSAMOM IIPU3MBI
Brraucnenue 00bEMOB TEJI ¢ HOMOIIBIO

38 onpenenéHHoro uHTerpana. O0bHEM HaKIOHHOM
MIPU3MBI

19 Brraucnenne 00bEMOB TEJI ¢ HOMOIIBIO
onpenenéHHoro uHTerpana. O0bEM NupaMmu bl

40 dopmyna 00béMa mupamuibl. OTHOIIIEHUE
00BEMOB MUPAMH/T C OOIIUM yTIIOM

41 dopmyna 06béMa upamMuibl. OTHOIICHUE
00BEMOB TTUPAMUJI C OOIIIUM YTIIOM

47 CrepeomeTprUueCcKUe 3a/1a4l, CBA3AHHBIE C
00béMaMy HAaKJIOHHOW MTPU3MBI

13 CrepeomeTprUUeCcKUE 3a/1a4l, CBA3AHHBIC C
o0béMamMu TTHPaAMHU/IbI

44 [Tpukmnanneie 3agaun o Teme "O0bEMBI TEN",
CBSI3aHHBIC C 00bEMOM HAKJIOHHOHW TTPU3MBI

45

ITpukmannaeie 3agaun o Teme "O0bEMBI TEI",




CBSI3aHHBIE C 00BEMOM MUPAMUJIBI

[Ipumenenue o0bEMOB. Berunciienue

46
PAcCTOSHUS 10 TTIOCKOCTH

47 KonTtponshas padorta "O0béM
MHOTI'OTpaHHHKA"

43 [Hunmuaapuueckas MOBEPXHOCTh, 00pa3yoIIre
LUJIMHIPUIECKON TOBEPXHOCTH

49 Hwmnsap. [IpsMoii kpyroBod HHIUHAP.
[1nomans NOBEPXHOCTH LIWJIMHIPA

50 Konunueckasi moBepxHOCTh, 00pa3yromiue
KOHMYECKOHN NOBEpXHOCTH. KOHyC

51 CeueHne KOHycCa IIIOCKOCThIO, MapaJlIEIbHON
MJIOCKOCTH OCHOBAHUS

57 VYceu€nnslii kKonyc. M300paxkeHne KOHyCOB U
yCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOMN
ITOBEPXHOCTH KOHYyCa

54 [Tnomans 6OKOBOM MOBEPXHOCTH U MOJTHOMN

IMOBCPXHOCTH KOHYCa




CrepeomMeTpuueCcKHe 33/1a4M Ha

55 JI0Ka3aTeIbCTBO U BBIYUCIIEHUE, IOCTPOCHUEM
CEYEHUI UUIIMH]Ipa, KOHyCa
CrepeomMeTprUUeCcKHE 33/1a4M Ha

56 J10Ka3aTeJIbCTBO U BBIUMCIIEHUE, TOCTPOCHUEM
CEYEHUI UUIIMH]Ipa, KOHyCa

57 IIpuknagHble 3a1a4u, CBA3aHHbBIE C LIUINHIPOM

58 IIpuknanHsle 3a1a4M, CBA3aHHBIE C UIUHIAPOM

59 Cdepa u map
[lepeceuenue cdepsl U 1M1apa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl iockoctsro. Bug u
M300paKeHue mapa
[lepeceuenue cdepsl U 1M1apa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl iockoctero. Bug u
MU300paKeHue mapa

62 VYpasuenue chepsl. [Inomans chepst u eé
yacreu

63 Cummetpus cepsl U mapa

64 CrepeomMeTpruyueCcKHe 3a/1a4M Ha

JOKa3aTCJIbCTBO U BBIYMCICHUEC, CBA3aHHBIC CO




chepoit u mapom, MOCTPOCHUEM UX CEUCHUM
TUTOCKOCTBIO

CrepeomMeTpUUeCcKHE 33/1a4M Ha
JI0Ka3aTeIbCTBO U BHIYUCIIEHUE, CBSI3aHHBIE CO

65
cdepoii U mapoM, IOCTPOECHUEM UX CEUEHUN
MJI0CKOCTHIO

66 [IpuknaaHbie 3a/1a4u, CBA3aHHbIE CO CPEepoit U
mapom
[ToBTOpEHUE: OKPY>KHOCTH Ha MJIIOCKOCTH,

67 BBIYKCIICHUS B OKPYKHOCTH, CTaHAAPTHbHIE
nogoous

68 Pa3nnuHbie KOMOMHALIMK TEJ BPAILCHUS U
MHOTOI'PAaHHUKOB

69 3anauu o Teme ""Tena v MOBEPXHOCTH
BpAILCHUS "

70 3agaun no Teme "Tena u MOBEpXHOCTU
BpalieHus"

71 KonTtponbsHas pabora "Tena u moBepXHOCTH
BpalleHus "

7 O6béM nunuHapa. Teopema 06 00bEME

PSAMOTO LIWJIMHAPA




73

Brruncienue 006EMOB TEJ C IIOMOIIBIO
onpenenéHHoro uHTerpana. O0nEM KoHyca

74

[1nomaau 60KOBOM M MOJHON MOBEPXHOCTH
KOHyCa

75

CrepeomeTprUyeCcKHe 3a1a4u, CBA3aHHBIE C
BBIYUCIIEHUEM 00BEMOB LIWJIMH]IPA, KOHYCa

76

[Tpuknannsie 3agaun o Teme "OO0bEMBI U
IJTONIAX TOBEPXHOCTEN TEI"

77

O0bEM mapa u mapoBoro cexropa. Teopema 06
o0néMme mmapa. [Tnomanas chepsr.
CrepeoMeTpuyecKue 3a7a4u, CBI3aHHBIC C
BBIYUCIIEHUEM 00BEMOB 11apa, IIapOBOTO
CerMEeHTa M IapOBOTO CEKTOpa

78

[Tpuknannsie 3aaaun no Teme "O0bEMBI TEN",
CBs3aHHBIE C 00BEMOM Iapa U MIIOLIABIO
chepbl. COOTHOIICHUSI MEXKTY TUIOIIASIMU
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEI

79

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
o0béMa nipu nogodun. CrepeoMeTpruuecKue
3aJ]a4M, CBS3aHHBIE C BHIYHCIEHUEM 00bEMOB
TEJI ¥ IJIoLIa/Iel OBEPXHOCTEH




80

Kontponsnas padota "ILiomiaau mnoBepxHOCTH
1 00bEMBI KPYTJIBIX TE"

81

JIB>xenus mpoctpancTBa. OTOOpakeHUS.
JIB>xeHus U paBeHcTBO puryp. O6mue
CBOMCTBA ABUKCHUU

82

Buapbl 1BHKEHUI: NTapasuIeNIbHBIA IEPEHOC,
LEHTpaJIbHAsl CUMMETPUS, 3€PKaJIbHas
CUMMETPHSI, IOBOPOT BOKPYT HPSIMOI

83

[IpeobpazoBanus nonobus. [Ipsmas u chepa
Ditnepa

84

reOMeTqueCKHC 3aJ1a4M Ha ITIPUMCHCHUC
JABHMOKCHUA

85

KonTtponbsHas pabota "BekTops B
npoctpaHcTse"

86

Oo6o6maromee nopropenue 11 moHsTuit u
MeToJ1I0B Kypca reometpuu 10—11 kitaccos,
cucremaTuzauus 3Hanui: "llapamnenbHocTh
MPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE"

87

Oo6o6mmaromee nopropenue 11 moHsTuit u
MeToJ10B Kypca reomeTpun 10—11 kitaccos,
cucTeMaTu3auus 3HaHui: "BekTopsl B




pOCTpaHCTBE"

88

Oo6o6uatomee nopropenue 11 nonsTuit u
MeTon0B Kypca reomerpun 10—-11 knaccos,
cucTeMaTru3anvs 3HaHui: "BeKTopsl B
MpOCTpaHCTBE"

89

O6o6maroniee moBropeHue 11 nmoustuit u
MeTon0B Kypca reomerpun 10—-11 knaccos,
cucrteMaru3anus 3Hanuii: "Oobem
MHOTOrpaHHUKa"

90

O6o6maroniee moBropeHue 11 nmousTuii u
MeTon0B Kypca reomerpun 10—-11 knaccos,
cucreMmarusanuys 3HaHui: "O0bem
MHOTOrpaHHUKa"

91

O6o6maroniee nopropeHue 11 nmoustuit u
MeTon0B Kypca reomerpun 10—-11 knaccos,
cucreMarusauus 3HaHui: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBbIX TEN"

92

O6o6maroniee moBropeHue 11 mousTuit u
MeTon0B Kypca reomerpun 10—-11 knaccos,
cucreMarusanuus 3HaHui: "[lnomanu
MOBEPXHOCTU M 00BbEMBI KPYTIJIbIX Te"

93

HToroBas KOHTpoJIbHAs paboTa




94

Hroroas KOHTpoJIbHAs paboTa

95

[ToBTOpEHuUe, 0600I1IEHNE U CUCTEMATU3AIIUS
3HaHUU

96

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUM

97

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
VWHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3BuTus CTEpEOMETPUN KaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX
VWHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hctopust pa3BuTHs CTEPEOMETPUN KaK HAYKU U
€€ poJib B pa3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITbIOTEPHBIX TE€XHOJIOTUI




102

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKH U
€€ poJlb B pa3BUTUU COBPEMEHHBIX
WUHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTUN

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102




[TPOBEPAEMbIE TPEBOBAHIMA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KITACC
Kon
npoBepsieMo | IIpoBepsiemblie mpeAMETHBIE pe3yJIbTaThl OCBOCHUSI OCHOBHOM
ro o0pa3oBaTeIbHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3yibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, IIIOCKOCTh
7 [IpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX TIPU
' pelIeHNN TeOMETPUUECKUX 3a1a4
73 OrnepupoBaTh MOHATUSAMU: MAPATIEITBLHOCTD U MEPIICHIUKYIISIPHOCTh
' MPSIMBIX U TUIOCKOCTEN
74 KnaccuduunpoBars B3aMHOE PaCcoJIOKEHUE MPAMBIX U TJIOCKOCTEN
' B IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: IBYTPaHHBIN yroi, TpaHu JBYTPAHHOTO
7.5 yriia, pedpo JBYrpaHHOTO yTiia, JMHEHHBIN yTOoJ ABYTPAHHOIO YIJia,
rpajiyCHasi Mepa JABYTPaHHOIO yrja
OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKIIBIN 1
7.6 HEBBINYKJIbI MHOTOTPAHHUK, 3JIEMEHTHI MHOTOIPaHHHUKA,
MPaBWIbHBIA MHOTOTPAHHUK
77 Pacno3HaBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHUKOB (MUpaMu/a,
' pu3Ma, IpsIMOYTOJIbHBIN NapajuiesienuIe, Kyo)
KnaccudunmpoBaTh MHOTOTPaHHHUKH, BEIOUPAs OCHOBAHUS JIJIS
73 KJ1accupuKauuy (BBITYKIIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH,
' MpaBUWIbHbIE MHOTOTPAHHUKHU, NPSMbIE U HAKJIOHHBIE MPU3MBI,
napasuiesieIue/ibl)
79 OnepupoBaTh NOHATUSIMU: CEKYyIIasi IIOCKOCTh, CEYECHUE
' MHOTOIPaHHHKOB
7.10 OOBSACHATH TPUHITUIIBI TOCTPOCHUS CEYECHU MHOTOTPAHHHUKOB,




HCIIOJIB3YyS METOA CIICI0B

7.11

CrpouTh ceueHrss MHOIOTPAHHUKOB METO/IOM CJIE€/I0B, BBIIOJIHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUa cBepXy, COOKY, CHU3Y

Pematn 3aJla4M Ha HAXOXKXACHUC T'COMCTPUUCCKUX BCIIMYHH 110
06pa3uaM HIIN AJITOPUTMaM, IIPUMCHASI NU3BCCTHBIC aHAJTUTHUICCKUC
MCTO/JbI ITPXU PCHICHHUU CTAHAAPTHBIX MAaTCMATHUYCCKHX 3aaa4 Ha
BBIYHCJIICHHUC paCCTOSIHI/Iﬁ MCXKIY ABYMs TOYKaMH, OT TOYKH JO
HpHMOﬁ, OT TOUKHN IO IINIIOCKOCTH, MCKAY CKPCUINBAOIINMUCA
IMpAMBIMHA

7.13

PemaTe 3a7aun Ha HAXOXKIEHUE TEOMETPUYECKUX BEITUYUH 110
oOpasiaM uju alropuT™Mam, MPUMEHssl U3BECTHbIC aHATUTUUECKUE
METO/IbI [IPU PELICHUHU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a7a4 Ha
BBIUHCIICHUE YIJIOB MEXK1y CKPELIMBAIOIUMUCS IIPSIMBIMU, MEXKIY
IPSIMOM U IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMHU, IByTPAHHBIX YIJIOB

7.14

Boruncisats 00bEMBI U TJIOMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupaMujia) ¢ MPUMEHEHUEM (POPMYJI, BHIYUCIISTh
COOTHOIIICHUS MKy TUIOMIAISIMU MIOBEPXHOCTEH, 00bEMaMU
M0I00HBIX MHOTOTPaHHUKOB

OHCpHpOBaTB MOHATUAMUA: CUMMCTPHUA B IIPOCTPAHCTBE, HCHTP, OCh U
IIOCKOCTh CUMMCTpPUHU, ICHTP, OChb U INIOCKOCTH CUMMCTPHUHN (bl/II“prI

7.16

W3BnekaTh, IpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DPUTYpax, NPE/ICTABICHHYIO Ha
yepTekax U pUCyHKax

[IpumensTh reomeTpuyeckue (HaKThl ISl pelIeHus
CTEPEOMETPUUECKUX 3aa4, IIPEANOIAraoInX HECKOIbKO I1aroB
pELIeHNs, €CIIN YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOU (popme

IIpuMeHATh IPOCTENUIINE TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX
3a1a4

7.19

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOE
Y )KWU3HM, PAClO3HABATh NPOSIBIEHUE 3aKOHOB FTEOMETPUU B




HCKYCCTBE

[IpuMEHATh TONyYEHHBIE 3HAHUS HA NPAKTUKE: aHATTU3UPOBATh
peanbHbIE CUTyalll U IPUMEHSTh U3yYECHHBIE IIOHATHUS B IIPOLIECCE
MOKMCKA PEIICHHs] MaTeMaTH4eCKu ChOPMYITUPOBAHHON MTPOOIEMBI,
MOJENUPOBATh PEAIbHBIE CUTYAIUHU HA SI3bIKE TEOMETPUH,

7.20
UCCIICJIOBATh MOCTPOCHHBIE MOJIENN C UCTIOIH30BaHUEM
TeOMETPUUYECKUX MOHATHI U TEOpEM, armapara ajareopbl, pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKJICHUEM T€OMETPUIECKUX
BEJTUYMH

11 KJIACC

Kon

npoBepsieMo | [IpoBepsiembie IpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM

TO o0pa3oBaTeILHON MPOTPAMMBI CPETHETO 00IIEeTr0 00pa3oBaHUS

pe3ynbTaTa

6 ['eomeTpus

OnepupoBaTh NOHATUAMU: LIMJIMHAPUYECKAsI IOBEPXHOCTD,
oOpasyrolue WIMHAPUIECKON TOBEPXHOCTH, IIUIUHIP, KOHUYECKAS

0.1 MOBEPXHOCTh, 00pa3yrole KOHMYECKOH MOBEPXHOCTH, KOHYC,
chepryeckas TIOBEPXHOCTh

6.2 PacrioznaBaTh Tena BpanieHus (LHUJIXHIP, KOHYC, cdepa H map)

6.3 OOBSACHATH CTTOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS

6.4 KnaccuduumpoBats B3auMHOE pacionoxeHue chepsl U MI0CKOCTH

OnepupoBaTh MOHATUAMH: IAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJI0M, OCHOBAHUE IAPOBOTO CJIOS,
BBICOTA IIAPOBOTO CJIOSA, IIAPOBOU CEKTOP

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN TEJ BpalleHUs,

6.6
reOMETPUYECKHUX TeJl C TPUMEHEHUEM (HOPMYJT
OmneprpoBaTh MOHATHSIMH: MHOTOI'PaHHUK, BIIMCAHHBIN B chepy U
6.7 OIMCaHHBINA 0KOJIO cepsl, chepa, BUCaHHAS B MHOTOTPAHHUK WU
TE€JIO BpallEHUs
6.8

Bp1aucnsaTe COOTHOLICHUS MCXKAY I1omaasaMu HOBCpXHOCTCfI 141




00BbEMaMU OTOOHBIX TEN

N300paxxath u3yyaeMble GUTYPBI OT PYKH U C IPUMEHEHUEM

6.9 .
MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
BBINOJIHATH (BBIHOCHBIE) TJIIOCKUE YEPTEKHU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (pUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEI
BpaICHUS
W3BrnekaTh, MHTEPIPETUPOBATH U MPE0OPA30BBIBATH HHPOPMALIUIO O
6.11 NPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, NPEICTABIECHHYIO Ha
yepTexax U pucyHKax
[TpumensaTs reoMeTpuueckue (HakThl s pEeLICHUS
6.12 CTEPEOMETPUUECKUX 3a]1a4, MPENOJIArarouiX HECKOIbKO 1IaroB
pELICHMS], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBINIOJIHATH 1EHCTBHS CII0KEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB U
6.14 YMHOXEHHUS BEKTOpa Ha YUCII0, OOBSACHATH, KAKUMH CBOMCTBAMHU OHU
o0nanaroT
6.15 [IpumeHsATh paBUIIO NMapajuieIenuneaa Npy CI0KEHNN BEKTOPOB
OnepupoBatrh MOHATUSAMHU: 1EKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI
' BEKTOpPA, YIoJl MEXAY BEKTOPAMHU, CKAJIIPHOE IPOU3BEICHUE
BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI
HaxonuTte cymMMy BEKTOPOB U IIPOU3BEICHNUE BEKTOPA HA YHCIIO, YIOJI
6.17 MEXAY BEKTOPAaMH, CKAJIIPHOE IPOU3BEICHNE, PACKIIAAbIBATH BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM
6.18 3aznaBaTh INIOCKOCTh YPAaBHEHUEM B JICKaPTOBOM CUCTEME KOOPIUHAT
6.19 Pemate npocreiime reoMeTpUIeCKUe 3a1a4i Ha IPUMEHEHNE
' BEKTOPHO-KOOPJAMHATHOT'O METOAA
PemaTp 3aaun Ha T0Ka3aTEIbCTBO MAaTEMATUYECKUX OTHOLIEHUHN 1
6.20

HaXO0XXACHUC I'COMCTPUUCCKUX BCIIMYHH 110 06pa3uaM N
AJITOPHUTMaM, IPUMCHSAA M3BCCTHBIC METOJABI IIPU PCIICHUHA




CTaHAAPTHBIX MAaTCMAaTUYCCKUX 3aJa4

6.21

[IpuMeHATH MPOCTENIINE TPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPHUUECKUX
3a1a4y

6.22

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOE
Y KWU3HH, PACIIO3HABATH NPOSBIECHUE 3aKOHOB FTEOMETPUU B
HCKYCCTBE

6.23

[IprMEHATh NTOyYEHHBIE 3HAaHUS HA NPAKTUKE: aHATTU3UPOBATH
peanbHbIE CUTYyalll U PUMEHSATh N3yYECHHBIE IIOHATHUS B IIPOLIECCE
MOKMCKA PEIICHHs] MaTeMaTU4YeCKU ChOPMYITUPOBAHHON MTPOOIEMBI,
MOJENUPOBATh PEANIbHBIE CUTYAIUHU HA S3bIKE TEOMETPUH,
UCCIIEI0BATH IIOCTPOEHHBIE MOJIEH C MCIIOJIb30BAHUEM
reOMETPUYECKUX MOHATHI U TEOpeM, amnmapara ajareopsl, pemarb
IIPAaKTUYECKUE 3aa4M, CBA3AHHBIC C HAXOXKICHUEM IT'€OMETPUUECKUX
BEJINYMH




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
10 KITACC

Kox

[IpoBepsieMblil SIEMEHT CONECPKAHUS

7

I'eomerpus

7.1

OCHOBHBIC TTOHATHUS CTCPCOMCTPHUH. Tqua, npsamast, IJI0CKOCTb,
IMPOCTPAHCTBO. ITonsaTne 06 aKCHOMAaTHYECKOM IMOCTPOCHHUH CTCPCOMCTPUU:
AKCHUOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX

7.2

B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuiesIbHbIe U CKPEIMBAOIIMNECS MpsAMbIe. [lapamnenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuieNIbHbIE MIPSIMbIE B IPOCTPAHCTBE,
NapaJJIENbHOCTh TPEX MPSAMBIX, IAPAJLIEIBHOCTD NPSIMON U INIOCKOCTH.
VYTIIIBIC COHANPABIEHHBIMU CTOPOHAMHU, YTOJI MEXAY MPSAMBIMU B
npoctpaHcTBe. [lapaenbHOCTh MIIOCKOCTEN: napaulesIbHbIE TUIOCKOCTH,
CBOMCTBA MapajuIeNIbHbIX INIOCKOCTEN. IIpocTenre npocTpaHCTBEHHbBIE
(Gurypsl Ha MJIOCKOCTH: TETPA3Ap, KyO, mapasuiesienuIe]l, HOCTPOCHHUE
CECYECHUN

7.3

IleprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: IIEPIICHINKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPSAMBIE ITapaJUICIIbHBIEC U IIEPIICHANKYIISIPHBIE K TIIOCKOCTH,
IIPU3HAK MEPIICHIUKYJSIPHOCTH MPSIMOU U TNIOCKOCTH, TEOPEMA O IIPSAMOU
MEPIEHINKYJIIPHON IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YOI MEXIY
IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBINA YIOJI, TMHENHBIN yTOJ ABYTPAHHOTO
yria. [leprieHauKynsp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH,
pPacCTOSIHUE OT IPSIMOM JI0 MIIOCKOCTH, MPOEKIHS (PUTYPBI HA MIIOCKOCTb.
[lepneHAMKYJIAPHOCTD IUIOCKOCTEN: TPU3HAK MEPIICHINKYJIIIPHOCTH IBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIIIpax

7.4

IToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIbIE M HEBBINYKJIbIC MHOTOTPAHHUKH, pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yronbHas mpu3Ma, TpaHd U OCHOBAHUS IIPU3MBIL, MIpsMas U
HAKJIOHHAs! TPU3MBbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaienenune, IpAMOYTOJIbHBIA MAapaJLICIIETIUIIE] U €TO CBOMCTBA.
[Mupamuna: n-yronapHas TupamMuaa, TpaHu U OCHOBaHUE TUPAMHUJIBI, OOKOBasI
Y TIOJIHASI TOBEPXHOCTh NUPAMUbL, IPABUJIbHAS U YCEUEHHAA TUPAMHUJIA.
DneMeHTbI IPU3Mbl U upamubl. [IpaBuibHbIE MHOTOTPAaHHUKH: TTOHSITHE




MPaBUWJIBHOTO MHOTOT'PaHHUKA, MPaBUJIbHAS MPU3Ma U MTpaBUIbHAS
nupamMuia, NpaBUibHas TPEYroJibHAs MUPAMUJIa U PABWIbHBINA TETPAdIP,
ky0. [IpencraBinenue o npaBUIIbHBIX MHOTOTPAaHHUKAX: OKTAdIP, AOJEKAdIP
u ukocayapyrue CedeHus: Ipu3Mbl U MUPAMU/IBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBC. CUMMCTPHA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
TJIOCKOCTH. DJIEMEHTBI CUMMCTpPHUHU B TUpaMUIaAX, IAPAJIICIICIIUIICAAX,
IMpaBHUJIbHBIX MHOT'OI'PAHHUKAX

7.6

BbIuncieHe 371eMEHTOB MHOTOTPAaHHHUKOB: péOpa, TUaroHaju, yIJibl.
[Tnoraae 60KOBOM MOBEPXHOCTH M ITOJIHOM MOBEPXHOCTH MPSMOM MTPU3MBI,
IUTOIIIA/Ib OCHOBAHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH HPSIMOM MPU3MBI.
[Tnoraap 6OKOBOM MOBEPXHOCTH M MMOBEPXHOCTH IIPABHILHOM MHPAMHIBI,
TeopeMa o TUIomaau yceu€HHoi nupamusl. [lorstue 06 o6béMe. OOBEM
UPaMHUIBI, TIPH3MBI

7.7

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIIECHUS MEXKY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TIOI00HBIX Tell

11 KITACC

Kon

[IpoBepsieMblil 3JIEMEHT COIEPKAHUS

6

I'eomerpus

6.1

[HunuHapuyeckas TOBEPXHOCTh, 00Pa3YIOIINE ITUINHIPHICCKON
MMOBEPXHOCTH, OCh [IMIMHAPUICCKON TOBEpXHOCTH. [lunuHap: ocHOBaHUs
1 OOKOBas MOBEPXHOCTh, 00pa3yIoIasi ¥ OCh, ILIOMIaAbL OOKOBOM 1
TOJTHOW TTOBEPXHOCTHU

6.2

KoHnueckas moBepXHOCTb, 00pa3yrole KOHUMIECKOH MMOBEPXHOCTH, OCh
Y BEPILIMHA KOHUYECKOM MMOBEPXHOCTU. KOHYC: OCHOBaHME U BEpIIMHA,
oOpa3yrorias ¥ 0Ch, IJIOMIAIb OOKOBOW U IOJTHON TTOBEPXHOCTH.

Y ceu€HHBIN KOHYC: 00pa3yIoIIKe U BLICOTa, OCHOBAHUS U OOKOBas
MTOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IMaMeTp, IIIOIIaab TOBEPXHOCTH ChEphI.
B3aumHoe pacnionoxenue chepsl U MI0CKOCTH, KacaTelIbHAsI TNIOCKOCTh K
cdepe, momass cheps

6.4

N3o00pakeHne Tel BpallleHus Ha TUI0CKOCTH. Pa3BépTka muamHapa u




KOHyca

6.5

KoMOuHanuu Ten BpaleHus 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIN 0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK, WJIH TEJIO
BpalCHUS

6.6

[Tousatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00
00BbEME MPSIMOYTOJILHOTO TIapajuiesienuneaa u cieacTBus u3 He€¢. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa u miomaas chepbl

6.7

[TonoOuble Tena B npocTpaHcTBe. COOTHOLIECHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJ

6.8

Ceuenus nunuHApa (mapajuiesbHO U NEPHEHAUKYIIIPHO OCH), CEUECHHSI
KOHYyca (TapauieIbHOE OCHOBAHUIO U IIPOXOASIILEE YEPE3 BEPILUHY ),
CEYEHMS 111apa

6.9

BekTop Ha miockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAaHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YKCIIO. Pa3iioxkeHne BEKTopa 1o TpéM
HEKOMILIaHApHBIM BekTopaM. [IpaBuno napamtenenunena. Pemenne
3aJlay, CBSI3AHHBIX C IPUMEHEHHUEM MPABUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsiMoyroJibHasi cUCTEMa KOOpJMHAT B pocTpaHcTBe. KoopiuHaTh
BekTopa. [Ipocreimme 3aqaum B KOOpAMHATAX. YTOI MEXK]y BEKTOPAMH.
CkansipHoe mpou3Be/IeHHE BEKTOPOB. BriunciieHne yriioB Mexay
MPSIMBIMU U TUTOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBINA METO] TPU
pElIeHNH TeOMETPUYECKUX 3a7a4




[TPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TIPOI'PAMMBI CPEJTHET'O OBILIET'O OBPA3SOBAHUS

Kon
npoBepsieMor
0 TpeOoOBaHUsA

[IpoBepsiembie TpeOOBaHMSI K TIPEIMETHBIM PE3yJIbTaTaM
OCBOEHHUS OCHOBHOW 00pa30BaTENIbHON MPOrPAMMBI CPETHETO
o011iero oOpazoBaHus

Brnanenue MmeTonaMu 10Ka3aTenbCTB, AITOPUTMAMHU PEIICHUS
3aja4; yMeHue (GopMyJIUpOBaTh U ONEPUPOBATH MOHATUSIMU:
OIpEJIENIEHNE, aKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO, TPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYITMPOBKU; TPUMEHATD UX;
yMeHue (opMyJIupoBaTh 0OPATHOE U TPOTHUBOIIOIOKHOE
yTBEpPXACHUE, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI,
UCIO0JIb30BaTh METOJI MATEMAaTUYECKON UHAYKIUU; TPOBOJUTH
JI0Ka3aTeNbHbIe pacCyKACHUs MPU PEIICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYIO MPaBUIBLHOCTD PACCYKJICHUI; YMEHUE ONIEpUPOBATh
HNOHATUSMHU: MHOKECTBO, IOAMHOXECTBO, ONEpaIK HaJ
MHO’KECTBAaMH; YMEHUE UCNOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JJisi OMCaHUs PEAJbHBIX MPOLIECCOB U
SBJICHUH U NP PELICHUHU 33]1a4, B TOM YHUCIIE U3 JPYTUX YUYEOHbIX
OpeIMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: Tpad, CBSI3HBIN
rpad, nepeBo, UK, Tpad HA INTOCKOCTH; YMEHHE 3a7aBaTh U
OTHCHIBATh rpadbl pa3IMYHBIMUA CIIOCOOAMH; HCIIOIB30BATh
rpadsl Ipy pelIeHuy 3a1au

YMeHue oneprupoBaTh NOHATUAMU: HATYPAIbHOE YKCIIO, LIEJI0E
YHUCJI0, CTETIEHB C LEIbIM MOKa3aTeleM, KOPEHb HaTypalbHOMN
CTEIIEHU, CTENEHD C PALIMOHAJIBHBIM NTOKA3ATEJIEM, CTEIIEHD C
NEeUCTBUTENBHBIM TIOKa3aTeseM, Jiorapudm urcia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YUCA, OCTATOK IO MOJYJIIO,
palMOHAIILHOE YUCJI0, UPPALMOHAIIBHOE YUCII0, MHOKECTBA
HATypaJIbHBIX, IEJIbIX, PAIIMOHATBHBIX, IEUCTBUTEIBHBIX YHUCEIT;
YMEHHE UCTOJIb30BATh NMPU3HAKU JIEIUMOCTH, HAUMEHBIINM
oOuuil 1enuTeNh 1 HAaUMEHbIIIee 00I1ee KpaTHOE, AITOPUTM
EBKknmzaa npu peieHny 3aa4; 3HAKOMCTBO € Pa3JIMYHBIMU
NO3ULIMOHHBIMU CUCTEMAMU CUHCIICHUS; YMEHUE BBIMOJIHATD
BBIYHCIICHNE 3HAYCHUN U TTPeo0pa30BaHus BRIPAXKECHHM CO
CTENICHSIMU U JiorapudMaMu, Tpeodpa3zoBaHus APOOHO-




palMOHAIIBHBIX BBIPAXKEHUIN; YMEHHE ONEPUPOBATH MOHATHUIMM:
[I0CJIEI0BATENBHOCTD, apu(pMETHUECKAsI IPOTPECCHU,
reoMeTpuyecKas nmporpeccusi, 06CKOHEYHO yObIBaroIast
reoMeTpuyecKas Iporpeccus; yMeHue 3a1aBaTh
[IOCJIEIOBATENBHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX
(dopMmys1; yMEHHE ONIEpUPOBATH NOHATUSMU: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOLYJIb U apPTYMEHT
KOMIUIEKCHOTO YHciia, popMa 3aIMCH KOMITJIEKCHBIX YHCET
(reoMeTpHuyecKasi, TPUTOHOMETPUYECKas U anredpandeckas);
YMETh IPOU3BOAUTH ApU(PMETHUECKHUE TEUCTBUS C
KOMILJIEKCHBIMU YHCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUS
KOMIIJIEKCHBIX YMCEN; ONIEPUPOBATh MOHATUIMU: MaTpuLa 2X2 u
33, onpenenuTenb MaTPULbl, TEOMETPUUECKUN CMBICT
OTIpEeAETIUTENS

YMeHHUe onepupoBaTh NOHATUSAMU: PALTUOHAIBHBIE,
UPpALMOHANIbHBIE, I0KA3ATEIIbHBIE, CTETICHHBIE,
aorapu(pMUYecKrue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH MIOHATHIMMU:
TOKJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUU U HEPABEHCTB,
PABHOCWJIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE
pemaTh ypaBHEHMs], HEPABEHCTBA U CUCTEMBI C ITIOMOIIBIO
Pa3JIMYHBIX IPUEMOB; pelIaTh YPABHEHMsI, HEPABEHCTBA U
CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPaBHEHUS], HEPABEHCTBA,
MX CUCTEMBI JUIsl PELICHUS] MAaTEMATUYECKUX 3a/1a4 U 3a4a4 U3
pa3IuYHbIX 00JaCTel HAYKH U peajbHOM KU3HU

YMeHune onepupoBath NOHATHAME: PYHKIHS, YETHOCTh (PYHKIIHUH,
NEPUOANYHOCTD (DYHKIINHU, OTPAaHUICHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (DYHKLIMHU, IKCTPEMYM (PYHKIIMHU, HAMOOJIbIIIEE U
HauMeHblIee 3HaYeHus1 QYHKIMH Ha IPOMEXKYTKE, HEIIPEPbIBHAS
(GyHKIHMSA, aCUMIITOTHI Fpaduka QyHKIMH, IepBas U BTOpast
NPOU3BOIHAS PYHKIUHU, TEOMETPUUECKUN U (U3HUECKUI CMBICI
POU3BOAHOM, IEpBOOOPA3HAasl, ONPEAEIEHHBIN HHTErpa;
YMEHHE HaXOJUTh aCUMIITOTHI Tpaduka GyHKIUU; YMEHUE
BBIYHCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIMK (DYHKITNI, HAXOJAWTh YpaBHEHHE KacaTelIbHOMN K




rpaduky GyHKIMU; yMEHUE HAXOUTh IPOU3BOIHbBIE
AJIEMEHTApHBIX (PYHKLNI; yMEHHE UCIIOJB30BaTh IPOU3BOAHYO
U1 UCCIIeI0BaHUs QYHKIMH, HAXOAUTh HAaUOOJbIINE U
HalMEHbILINE 3HaUeHUsI (PYHKLINN; CTPOUTH rpapuKu
MHOTOYJIECHOB C UCIIOJIb30BAaHUEM alIapara MaTeMaTH4eCcKoro
aHaJIM3a; IPUMEHATH IPOU3BOAHYIO JUUISl HAXOXKIACHUS
HAWIYYIIEro peleHus B IPUKIIAIHBIX, B TOM YUCJIE COLUAIBHO-
HSKOHOMUYECKUX U (PU3MUECKUX 33/1a4aX; HAXOIUTh IUIOMAIN U
00BEMBI PUTYpP C MOMOIIBIO UHTErPaja; IPUBOJUTH IPUMEPHI
MaTeMaTUYeCKOro MOAEIUPOBAHUS C TOMOILBIO

g depeHunanbHbIX ypaBHEHUI

YMenue onepupoBaTh NOHATHAME: Tpaduk GyHKIUU, 0OpaTHAs
(yHKUMSA, KOMIIO3ULMS (PYHKUUHN, TUHEHHAS (PyHKUUSA,
KBaJpaTU4Has QyHKUHUS, pallMOHAIbHAA (PYHKIUS, CTETIEHHAs
(GyHKUUSA, TPUTOHOMETpUYECKHE PYHKIUU, OOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKIMU, TOKa3aTeabHas U
norapupmuyeckas QyHKIUU; yMEHUE CTPOUTH TpadUuKu
U3yYEHHBIX (YHKIUH, BHITOIHATE IpeoOpa3oBaHus rpauKkoB
(YHKIMI, NCIIOJIB30BaTh ITpauKU Ul U3YUEHUS IPOLIECCOB U
3aBHCUMOCTEM, IIPU PEIICHNH 3a]a4 U3 JPYTUX YUYEOHbIX
OPEeIMETOB U 33]1a4 U3 pealbHOM JKU3HM; BBIpaKkaTh (OpMyJiaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMM; HCII0JIb30BaTh CBOKCTBA U
rpaduky GyHKIMA 715 pelIeHrs ypaBHEHUH, HEPABEHCTB U
3a/1a4y ¢ mapaMeTpaMu; U300pakaTb Ha KOOPIUHATHOM TUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLICHTHI, IOJIM U YaCTH, Ha JIBIDKEHUE, PaO0Ty, CTOMMOCTh
TOBApOB M YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTU yIPABIICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIIATH BBIPAKECHHUS,
ypaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a]1auH,
UCCJIEZIOBATh MOJTYUYCHHOE PEIICHUE U OLICHUBATh
IpaBAONOA00OHOCTh Pe3yJIbTATOB; YMEHUE MOJIETUPOBATh
peanbpHbIE CUTYallH HA SI3bIKE MATEMATHUKU; COCTABIIATh
BBIPA)KEHUS1, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3a/1a4d, UCCIIEI0BATh OCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
amnmapara anreOpbl, HHTEPIPETUPOBATH MOJIYYCHHBIA PE3YIbTAT




YMeHre onepupoBaTh MOHATHAMU: CpeAHEee apuMeTHIeCKoe,
MearaHa, HauOoJblllee 1 HAaMMEHbIIee 3HaYeHus, pa3Max,
JUCTIEPCHs], CTaHIAPTHOE OTKJIOHEHHE YMCIOBOTO HA0O0Pa;
yMEHUE U3BIIEKaTh, UHTEPIPETUPOBATH HH(DOPMAITHUIO,
IPE/ICTaBICHHYIO B Ta0IHIIaX, HA AUarpamMmax, rpapukax,
OTPaXKarOIIYK CBOMCTBA PEATIbHBIX ITPOLECCOB U SIBJICHUN;
NIPEJICTABIATh UHPOPMAITHIO C IOMOIIIBIO TAOJIHUIT U AUATPAMM;
MCCJIEI0OBATh CTATUCTUYECKHE JAHHBIE, B TOM YHCIIC C
MPUMEHEHUEM TpaUueCKX METOAO0B U AJICKTPOHHBIX CPEJICTB;
rpaduyecKu UCCIe0BaTh COBMECTHBIC HAOIIOACHUS C TTIOMOIIBIO
JTUarpaMM pacCEUBaHUS U TUHEHHOUN perpeccuu

YMeHHue onepupoBaTh NOHATUAMM: CIIyYalHBIA OIBIT U
Clly4yailHoe cOObITHE, BEPOSITHOCTD CIIy4YallHOTO COOBITHUS; YMEHUE
BBIYHCIISATH BEPOSITHOCTh C UCIOJIb30BAHUEM IPaAPUUECKUX
METOJI0B; MPUMEHATH (POPMYIIbI CIIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEN, (HOPMYJITy MOJTHOU BEPOSTHOCTH, POpMYITy
bepuynu, koMmOMHaTOpHBIE (PAKTHI U POPMYJIbL; OIIECHUBATH
BEPOSATHOCTH PEAJIbHBIX COOBITUI; YMEHHE OIIEPUPOBATH
HNOHATUSAMU: CIy4yaliHas BeJIMYMHA, PACIIPEACIICHAE
BEPOSITHOCTEN, MaTEMaTUYECKOE OKUJIAHUE, TUCIIEPCUS U
CTaHJIaPTHOE OTKJIOHEHUE CIIy4alHON BEJIUYUHBI, QYHKIUH
pacrpeneneHus U INIOTHOCTH PAaBHOMEPHOT' 0, ITOKA3aTEIbHOIO U
HOPMAJIBHOT'O PACIIPEICIICHUI; YMEHUE UCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PaCIpPEACIICHUN Il PEIICHM 3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJBIINX YUCEN, METOAbI BHIOOPOUYHBIX
UCCJIENOBAHNN; YMEHUE IPUBOAUTH TPUMEPHI IPOSBICHUS
3aKOHa OOJBIINUX YHCEI B IPUPOJHBIX U OOLIECTBEHHBIX
SABJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSAMHU: COUYETAHHUE,
NEPECTAHOBKA, YUCIIO COYETAaHUH, UUCIIO MEPECTaHOBOK; OMHOM
HeloToHa; yMeHue npuMeHsATh KOMOUHATOPHBIE (DAKTHI U

pacCy KJIeHus Ul peLlIeHUs 3a/1a4; OLICHUBATh BEPOSITHOCTU
pealibHbIX COOBITUI; COCTABIIATh BEPOSATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh NOHATUIMU: TOUKA, IIPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyU, BEJIMUMHA yIJIA, IUIOCKUM YTroJ,
JBYTPAHHBIN YroJl, TPEXTPAHHBIN YTOJl, CKPEIIMBAKOIINECS




npsiMble, APAIIEABHOCTD U MEPIEHANKYISIPHOCTD IPSIMBIX U
IJIOCKOCTEM, YTOJ MEXAY NMPAMBIMH, YTOJI MEXKAY MPSMOU U
IJIOCKOCTBIO, YTOJI MEXKTY TIJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH
110 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMU, PACCTOSIHUE MEKTY
IUIOCKOCTSIMM; YMEHHE HCIIONIb30BaTh IIPU PELIEHUU 3aa4
U3y4eHHbIC (DAKTHI U TEOPEMBI TUTAHUMETPUH;, YMEHUE OIICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUPA; CTPOUTH
MaTeMaTUYECKHE MOJENH C TOMOILBIO T€OMETPUUECKUX IMOHATUN
Y BEJIMYMH, PEIIaTh CBA3AHHBIE C HUMU IPAKTUYECKUE 3a/1a4U
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YMeHure onepupoBaTh MOHATUSAMU: TIOMATL GUTYPBI, 00BEM
(burypsl, MHOTOTPaHHHK, TIPABWIIBHBIA MHOTOTPAHHHK, CCUCHUE
MHOTOTPaHHHKA, Ky0, apajuielenune, mpu3Ma, mupamMmusa,
¢durypa u mOBEepXHOCTh BpAIICHUS, TUIUHAP, KOHYC, map, cdepa,
Iomaab cepsl, TUIOIAAb MTOBEPXHOCTH MUPAMU/IBI, TPU3MBI,
KOHYycCa, IUINHAPA, 00bEM Ky0a, MPSMOYTOIBHOTO
napaiyIeIIeIuIIe 1a, TUPaMUIbI, TIPU3MBI, IUJIUHAPA, KOHYCAa,
mapa, pa3BépTka MOBEPXHOCTH, CCUCHHS KOHYCA U IIUJIUHAPA,
napasuieJbHbIe OCH WJIM OCHOBAHHIO, CEYCHHE I1apa, TNIOCKOCTh,
Kacaromasicsi cpepbl, IUINHIPA, KOHyCa; YMEHUE CTPOUTH
CEUYCHHE MHOTOTpaHHUKA, N300pakaTb MHOTOTPAHHUKHU, (PUTYPHI
Y TIOBEPXHOCTH BPAILIEHHUs, UX CEUCHHUS, B TOM YHCIIE C TTOMOIIBIO
ANIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSTH CBOMCTBA
T€OMETPUIECKUX QUTYP, CAMOCTOATEITHLHO (POPMYITHPOBATH
OTIPEICIICHHS N3y9aeMbIX (PUTYP, BBIIBUTATH TUIIOTE3HI O
CBOMCTBAaX ¥ MPU3HAKAX TEOMETPUIECKUX (PUTYpP, 000CHOBHIBATH
WM OIIPOBEpraTh UX; YMEHHUE MMPOBOIUTH KiIacCUPUKAIIUIO PUTYP
110 Pa3IMYHBIM MMPU3HAKAM, BBITIOIHATH HEOOXOAMMBIC
JIOTIOTHUTEIIBHBIE TTIOCTPOCHUS

11

YMeHnune onepupoBaTh MOHATHSIME: IBIKEHUE B IPOCTPAHCTBE,
napajuiebHbIA IEPEHOC, CAMMETPUS Ha TJIOCKOCTH U B
IpOCTPaHCTBE, HOBOPOT, IpeoOpazoBaHue MoA00us, TOI00HbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOJO00HBIE GUTYPHI, B
TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh
reOMEeTPUYECKNE OTHOILIECHHUS IIPU PELICHUH 3a/1a4; HaXOJUTh
reoMeTpUYECKUEe BEIMUUHBI (JJIMHA, Yo, IUIoIaib, 00bEM) MU
pellIeHuH 3a7a4 U3 APYTuX YYeOHbIX IPEIMETOB U U3 pealbHON




KU3HW, YMEHHE BBIYHCIIATh TCOMETPUUYECKHIE BEIIMUNHBI (JTHHA,
yTOJI, TUIOIIA (b, 00BEM, TUTOIIAIb TOBEPXHOCTH ), UCIIONIB3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI, B TOM YHCJIC: TUIOMIA Th
MIOBEPXHOCTH TIUPAMUJIBI, TPU3MBI, KOHYCa, IIMJIUH/IPA, TUTOIIAIb
cdepsl; 00bEM Ky0a, MPAMOYTOJILHOTO Mapaslieenumne a,
MUPAMUIBI, TTPU3MBI, IIWIMH]IPA, KOHYCA, IIapa; YMEHUE HAXOIUTh
OTHOIIeHHE 00BEMOB MOJOOHBIX GUTYD
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YMeHune onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO, PA3IIOKEHUE
BEKTOpa 1Mo 0a3ucy, CKaIsipHOE MPOU3BEICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKIAY BEKTOPaMHU; YMEHHUE UCITOIb30BATh
BEKTOPHBIM U KOOPJIMHATHBIA METOH JIsSI PEIICHUS
FEOMETPUYECKUX 3a/1a4 U 3aa4 JIPYyTuX YYeOHBIX MPEIMETOB
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YMeHune BBIOMpaTh MOAXOASIINI METO AJI PELICHUS 3a1a4H;
[IOHMMaHKUE 3HAYMMOCTA MAaTEMAaTUKU B U3YYECHUU IIPUPOJHBIX U
OOLIECTBEHHBIX MPOILIECCOB U SABJICHHI; YMEHHE PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MaTE€MAaTUKU B UCKYCCTBE, YMEHHUE
IIPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUHCKON U
MHUPOBOU MaTeMaTUYECKON HAYKHU




INEPEYEHD SJIEMEHTOB COAEPXAHWA, IIPOBEPAEMbBIX HA EI'D

1O MATEMATUKE
Koa | IIpoBepsiemblii 3JIEMEHT COIEPKAHUS
| YHucna 1 BBIYUCIICHUSA
1.1 Harypanbnsbie u uesnble uyncina. [IpuzHaku 1eIMMOCTH LENBIX YHACEIT
12 Panmonanpubie yncna. OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH, IPOLIEHTHI,
' OeCcKOHEYHbIE TIepUoAnYECcKre Apodu
13 ApubdmMerrnyeckuii KOpeHb HATypalbHOU cTeneHu. [leficTBus ¢
' apu(pMeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTEIEHU
14 Crenens ¢ uenpimM nokaszareneM. CTeneHs ¢ paluoOHaIbHbIM TOKA3aTEIEM.
' CBoiicTBa CTCIIEHH
L5 CuHyC, KOCMHYC ¥ TaHT'€HC YUCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JleciTuuHble U HaTypajibHbIE JTOrapu(Mbl
JleiicTBUTENbHBIE YKCHA. ApU(PMETUYECKHE ONIEPAIH C IEHCTBUTEIbHBIMU
1.7 yuciamu. [Ipubnmx€HHbIE BEIUUCIEHUS, IPABUIIA OKPYTIIEHUS, TPUKUIKA U
OLICHKA PE3YJIbTATAa BBIYUCIEHUN
1.8 [IpeobpazoBaHue BhIpAKEHUN
1.9 KommuiekcHble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-palMOHANIbHBIE YPABHEHHUSI
2.2 HppaunonanpHble ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
2.4 [TokazaTenbHble U TorapuPMUUECKUE YPaBHEHHUS
2.5 [enbie 1 qpoOHO-paIMOHAIbHBIC HEPABEHCTBA
2.6 HNppanronansHble HEPABEHCTBA
2.7 Iloka3aTenbHbIE U JIorapuPMUUECKUE HEPABEHCTBA




2.8

TpuronoMmerpuyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuna cuctemsbl JIMHEMHBIX ypaBHEHUN. OnIpeaenuTeNb MaTPULbI
3 @yHKIMYU U rpaduKu
@OyHKIws, crocoOs! 3aaanust GyHkiuu. ['paduk pyakimu. Bzaumuo
3.1 obOpatHbie PyHkIN. UETHBIC 1 HeYéTHBIC PyHKIMH. [leprognueckue
byHKIANA
OO6nacTh onpeneneHus: 1 MHOXKECTBO 3HaUeHn PpyHkiuu. Hynu ¢yHKmm.
19 [TpomexyTku 3HaKONOCTOAHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHH.
' MakcumyMbl 1 MUHUMYMBI (pyHKITMH. Hanbobinee n HauMeHbIee
3HauYeHHE (DYHKIMH HA POMEXKYTKE
13 CrernenHast QyHKIUS ¢ HATYpaJIbHBIM U LIETBIM MMOKa3aTeneMm. E€ cBolicTBa
' u rpaduk. CBolicTBa U rpaduK KOPHS 1-0M CTEIIEHU
34 Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TpadUKu
3.5 [Toka3arenbHast u norapudmMuyeckast PyHKIUU, UX CBOWCTBA U rpauKu
16 Touku pa3peiBa. AcumnToTsl rpadukoB ¢pyHKuud. CBoMCTBA PYHKIIUH,
' HEIpPEPbIBHBIX HAa OTPE3KE
3.7 ITocaenoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEN
18 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. opmya CI0KHBIX
' IPOIIEHTOB
4 Havama marematrueckoro aHaimsa
4.1 [IpousBoanas ¢ynkuuu. [IponsBoaHbIC AI€MEHTAPHBIX PYHKITUN
[IpumeHeHue nporu3BOAHON K UCCIAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. Haxox/ieHne HanboJbIero 1 HAMMEHbIIEro 3HaYeHUS
GyHKIMM Ha OTPE3Ke
4.3 IlepBooOpaznas. MHrerpain




MHoxecTBa 1 JIOTHKA

5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenbHasi CTATUCTHUKA

6.2 BeposatrHocTb

6.3 KomOunaropuka

7 I'eomeTpus

7.1 Durypsl Ha IIIOCKOCTU

7.2 IIpsiMBbI€ M MIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU

7.4 Tema 1 TOBEPXHOCTH BPAILCHUS

7.5 KoopaunaTel 1 BEKTOPBI




