INOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «I'eomeTpuss» 6azoBoro ypoBHs mist oOydaronmxcs 10 —11 xmaccos
pa3paboraHa Ha ocHoBe @eepanbHOTO TOCYJapCTBEHHOTO 00pa3oBaTENFHOTO CTaHIapTa CpenHero oOIero
00pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, IPEIbABISIEMBIX K MATEMAaTHIECKOMY 00pa30BaHMUIO,
U Tpagunui poccuiickoro o0Opa3oBaHus. Peanm3arms mporpaMMbl O0ECICUMBACT OBJIAJICHUE KITFOUEBBIMU
KOMITETEHIIMSIMH, COCTABIISIOIIMMU OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOrO 00pa3oBaHMs, IEIOCTHOCTH
OO0IEKYTbTYPHOTO, INYHOCTHOT'O ¥ TTO3HABATEIFHOTO Pa3BUTHS JIMYHOCTH 00yJIarOIIHX CS.

HEJIX N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOrO Kypca TI€OMETPUM Ha YpPOBHE CpeiHero oomero oOpa3oBaHUs 0O0YCIOBICHA
MPaKTHYECKOH 3HAUUMOCTBIO METANPEIMETHBIX M IPEIMETHBIX PE3yIbTaTOB 00y4YEeHUsI TEOMETPHU B HAIPABICHUH
JIUYHOCTHOTO pa3BUTUSl oOydarommxcsi, (opMupoBaHus (QYHKIMOHAJIBHOW MaTeMaTHYeCKOH TIPaMOTHOCTH,
W3Y4YEHUs APYTUX Y4eOHBIX JUCHUIUIMH. Pa3BuTHe y 00ydarommxcsl NpaBHIbHBIX MPEACTAaBICHUH O CYIIHOCTH M
MIPOUCXOXKIEHUN T€OMETPUUYECKUX a0CTpaKIyii, COOTHOLIEHWH PEabHOTO W HJEaJbHOr0, XapaKTepe OTPaKeHUs
MaTeMaTU4eCKO HayKOW SIBJICHHWH M TPOIECCOB PEAILHOrO MHpa, MECTe€ I'€OMETPHH B CHUCTEME HayK M POJIH
MaTEMaTH4eCKOro MOJEIUPOBAHUS B HAYYHOM IMMO3HAHMU M B NPaKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YHAILIUXCA, a TAKKE KaYE€CTB MBIIIJICHU, HCOGXO}II/IMI)IX 1A afganrtaigui B COBpEMEHHOM O6IJ.ICCTB€.
['eomerpust sBIsIeTCST OHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CpEAHEro oOIiero o0pa3oBaHUs, TaK Kak
obecrieuuBaeT BO3MOXKHOCTh W3y4€HHs KaK JUCUMIUIMH €CTECTBEHHO-HAYYHOW HAaNpaBJICHHOCTH, TakK |
I'YMaHUTapHOM.
Jlornueckoe MblIUIeHHE, (OPMUPYEMOE TPH U3YYEHHUH OOYHYAIOIIMMHUCS TIOHATHHHBIX OCHOB F€OMETPUH U
IMOCTPOCHUM LENOYKH JIOTMIYCCKUX yTBCp)K)]CHI/Iﬁ B XOA€ peHICHUs T'€OMETPUYCCKUX 3alad, YMEHUE BBIABUTaTb U
OnpoBEpraTtb IrmrmoTE3bl HEIIOCPEACTBEHHO HCHOJB3YIOTCA IPHU PEHICHUHN 3a/1a4 €CTCCTBECHHO-HAYy4YHOI'O0 IUKJIA, B
YaCTHOCTH U3 Kypca (BU3HKU.
YMeHHe OpHEHTHUPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JEATEIbHOCTU
yenoBeka. OpUEHTAIMS YeJIOBEKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COLMANBHOTO OBITHS,
(dopMa OTpakeHHS OKPYXKAIOLIEro MHpa, YCIOBHE YCIEHNIHOIO IO3HAHUS W AaKTUBHOTO IpeoOpa3oBaHMA
neifictBuTenbHOCTH. ONepUpoBaHHE NPOCTPAHCTBEHHBIMH 00pa3aMH OOBCIOMHSET pa3Hble BHIBI Y4eOHOH H
TPYIAOBOH JEATEIBHOCTH, ABIACTCS ONHHUM M3 NPO(ECCHOHAIBHO BaXKHBIX KadecTB, NO3TOMY aKTyalbHa 3ajada
(opMHUpOBaHUs Y O0YYaroLIIMXCsl IPOCTPAHCTBEHHOI'O MBIIUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHHS —
CYIIECTBEHHOI'0 KOMIIOHEHTA B IIOATOTOBKE K MPAKTHYECKOH JeATEIbHOCTH 110 MHOTHUM HAaIpaBJICHHUSAM.
Lens ocBoeHus mnporpammbsl ydeOHoro kypca «[eomerpusi» Ha G6a30BOM ypoBHe OOydeHHsS —
obuieoOpa3oBaTelbHOE W OOLICKYJABTYPHOE pPa3BUTHE OOydaloIuxcs dYepe3 oOecleyeHHe BO3MOXHOCTH
NPUOOPETEeHHsT W HUCIONB30BAHMS CHCTEMATHYECKHX TI€OMETPHYECKUX 3HAaHWM M JSWCTBUH, CHenU(UIHBIX
TeOMETPUH, BO3MOKHOCTH YCIICIIHOTO IPONODKCHHS OOpa3OBaHUS IO CHELHANIbHOCTSAM, HE CBSA3aHHBIM C
NPHUKJIaJHBIM HCIIOIb30BAHHEM I'€OMETPUH.
[Iporpamma 1o reomeTpuu Ha 0a30BOM YpPOBHE INpeAHA3HAUYEHA Ul OOYYAIOIIMXCS CPEAHEW IIKONBI, HE
UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHWH HAa YpPOBHE OCHOBHOro obmero obpa3oBanus. Takum obpasom,
o0ydaronuecs Ha 0a30BOM YpOBHE JJOJDKHBI OCBOHTH OOIIME MaTeMaTHYECKHe YMEHUS, CBS3aHHbBIC CO CIIEIU(pHKON
reOMETpUH M HEeOOXOIMMBIE Ul KHU3HH B COBPEMEHHOM obmiecTBe. KpoMe 3TOro, OHH HMEIOT BO3MOXKHOCTB
U3y4UTh TEOMETPHIO Oojiee IITyOOKO, €Cii B JaJbHEHIeM BOSHIKHET HEOOXOAUMOCTh B TEOMETPHUYECKUX 3HAHHAX B
npoeCcCHOHAIBHON IeATeNIbHOCTH.
JocTmkeHne 1M OCBOGHHS IPOrpaMMbl  OOECIEUMBAECTCA pEIICHHEM COOTBETCTBYIOIIMX —3ajad.
[IpuoputeTHEIMHU 3a7a9aMi OCBOCHHUS Kypca «I'eoMmeTpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sSBISIFOTCS:
e  (QopMHpOBaHHE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KyIbTYphl M OCO3HaHHE €&
B3aUMOCBSI3H C OKPYXKAIOLIUM MHPOM;

e (opMmHpOBaHHE TPENCTaBICHUS O MHOTOTPAaHHHKAaX M Telax BpalleHWs Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJIEISIX, O3BOJISIONINX OMHMCHIBATh M U3Y4aTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMHpOBaHHE YMEHHs PACIIO3HABATH HA YEPTEKAX, MOICIAX M B PEaJbHOM MHPE MHOTOIPAHHUKH H
Tena BpalleHUs;

e  OBJIAJICHWE METONAMH PEICHHS 331a4 Ha ITOCTPOCHNUS Ha N300Pa’KeHUSIX TIPOCTPAHCTBEHHBIX (HUTYD;

e  (opMHpOBaHHE YMEHUsI ONEPHPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPAaHHUKAaX W TellaX BPALICHUS U
MX OCHOBHBIMH CBOMCTBaMH;



e  OBJIAJICHWE AITOPUTMAaMH pEIICHUS OCHOBHBIX THUIIOB 3ajad; (HOPMHpOBaHHME YMEHUsS NPOBOIUTH
HECIIOJKHBIE JO0KA3aTeNbHBIE PACCYKICHUS B XOJE€ DPELICHHS CTEPEOMETPUYECKHMX 3ajad U 3a1ad ¢
MIPAaKTHYECKNM COJIepIKaHHEM;

® Dpa3BUTHE WHTEIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOydYaloIMXCs, IT03HaBaTEILHOM
AKTHBHOCTH, MCCIIEIOBATENbCKUX YMEHHUN, KPUTHIHOCTH MBIIILICHHS;

e (opmupoBaHue (YHKIHMOHATIHHOW T'PaMOTHOCTH, pEJIEBAaHTHOH T'eOMETPUH: YMEHHE pacllO3HaBaTh
TIPOSIBJICHUSI T€OMETPHUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallsIX W TpH M3yYEHUH JAPYIUX Y4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYJIHPOBATh MX Ha SI3bIKE TEOMETPHHM W CO3]aBaTh I'€OMETPUYECKHE MOJIEIIH,
MIPUMEHATh OCBOEHHBIN I'€OMETpUYECKHU ammapaT Ajs pelleHHs NpakTUKO-OPHEHTHPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATE U OLICHUBATh MOJy4EHHbIE PE3yIbTATHI.

OTaMuuTeNHHON O0COOEHHOCTHIO MPOTrPaMMBI SBISETCS BKIIOYEHHE B KypC CTEPEOMETPUH B Hadalle ero
W3y4eHUs 3ajlay, pellaeMbIX Ha ypPOBHE HWHTYMTHBHOTO IO3HAaHHS, W ONpEAeNEHHBIM 00pa3oM OpraHH30BaHHAsS
paboTra Hal HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIUPYET
MIPOTEKaHNE UHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY N3YUEHUIO PeIMeTa.

[Ipeanourenue ornaéres HArSAHO-KOHCTPYKTHBHOMY METOJY OOY4YEHHs, TO €CTh TEOPETHYECKHUE 3HAHUS
HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh NMPEIMETHO-TIPAKTUYECKOM AesTenbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX
MpEJCTAaBICHUN y ydamuxcsd B Kypce CTepeoMEeTpHM TPOBOAUTCS 3a CUET pelIeHHs 3aJad Ha Co3JaHue
NPOCTPAHCTBEHHBIX 00pa30B W 3ajad Ha OINEPHPOBAHUE MPOCTPAHCTBEHHbIMH oOpasamu. Co3nmanue obOpasza
NPOBOJIUTCSL C OMOPOM HA HAIVISIHOCTB, a ONEPUPOBaHHE 00pa3oM — B YCIOBHSAX OTBJICYEHUs] OT HATJISAHOCTH,
MBICIIEHHOT'O H3MEHEHUS €T'0 UCXOTHOIO COAEPIKaHUs.

OcHoBHBIE cofiepkaTenbHble JTUHUHU Kypca «['eomerpun» B 10—11 xiaccax: « MHororpanHukm, «lIpsmeie u
IUIOCKOCTH B IpOCTpaHCTBe», «Tema BpamieHHs», «BeKTopbl M KOOpAMHATHI B MpocTpaHcTBey. dopmupoBaHue
JIOTHYECKUX YMEHHUH pacrpesieNisieTcss He TOIBKO M0 COACPKATENbHBIM JIMHUSAM, HO U 10 ToJiaM 00y4eHHs Ha YPOBHE
CpeaHero o0Iero oopa3oBaHusI.

Cozep:xaHue oOpa3oBaHMS, COOTBETCTBYIONIEE IPEAMETHBIM Pe3yIbTaTaM OCBOSHHUs padodyell IporpaMMBl,
pacnpenenéHHeIM 0 rofaM OOY4eHUs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4ToOBbl OBJaJEHHE I'€OMETPUYECKUMH
NOHATHAMHM W HAaBBIKAMU OCYIIECTBIISUIOCH IIOCIEAOBATENBHO M HOCTYMATEIbHO, C COOJIIOACHHEM IPUHIMIA
MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHWS BKIIOYAJIUCH B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX IIPEeICTaBJICHHUH
00y4aronuxcs, pacuupss 1 yriyomssa e€, o0pa3ys poYHble MHO)KECTBEHHbIE CBSA3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B Hexenmio B 10 kiacce u 1 gac B Hememo B 11 kimacce, Bcero 3a
JBa roza ooydenus - 102 yueOHbIX daca.

COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, TmpsMas, IIOCKOCTh, IpocTpaHcTBO. [loHATHE 00
aKCHOMAaTHYIECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIIEACTBHS U3 HUX.

BzanmHoe pacriono)xeHre MpSIMBIX B IPOCTPAHCTBE: IEPECEKAIONINECS, MapayIeIbHbIE U CKPEIIUBAFOIIIECS
npsmble. [lapannensHOCTh NMPSMBIX M IDIOCKOCTEH B TPOCTPAHCTBE: MapajjieldbHBIE NPSMBIE B NPOCTPAHCTBE;
MApaJTIETbHOCTh TPEX MPSMBIX; MAapAIETBHOCT HPSMOM M IIIOCKOCTH. YTIIBI C COHANpaBJICHHBIMH CTOPOHAMU;
Yroa MEXAY NpsIMBIMH B TpOCTpaHCTBE. IlapanienpHOCTh TIOCKOCTEH: MapaiieldbHbIE IUIOCKOCTH; CBOICTBa
MapaJyiedbHBIX  TUIOCcKOocTeH. [Ipocreiimme mnpocTpaHCTBEHHbIE (UTYpsl HA TIIOCKOCTH: TETpasap, Kyo,
TapayIesIeue l; TOCTPOSHNE CeUSHNH.

[lepneHanKynsIpHOCTD TIPSIMONH M IUIOCKOCTH: IIEPIEHAWKYISIPHBIE NpsSMbIE B IPOCTPAHCTBE, HPSMbIC
NapaJyieTIbHbIE U MEPICHINKYISPHBIE K IIOCKOCTH, TPU3HAK MEPIEHANKYISIPHOCTH MPSIMOK 1 TUIOCKOCTH, TeopemMa
0 TpAMOM TIEPHNEHAWKYISPHOW IUIOCKOCTH. YTIBI B MPOCTPAHCTBE: Yroll MEKAY HPSIMOH M IUIOCKOCTBIO;
JBYTPAHHBIA YroJ, JTMHEHHBIM Yroi ABYrpaHHOrO yria. IlepmeHmuKymnsp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKH IO



IUIOCKOCTH, PAacCTOSHHUE OT MpPSIMON 10 IUTOCKOCTH, TPOEKIWS (Urypsl Ha IUIOCKOCTh. I[lepneHauKyIspHOCTH
IUTOCKOCTEH: MPU3HAK NMEpIEeHANKYISIPHOCTH IBYX TIOocKocTel. TeopemMa o TpéX MepreHIuKyIsIpax.

MHoOrorpaHHHKH

[lonsiTHe  MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHHKA, BBIYKIBIE W HEBBITYKIbIE
MHOTOI'paHHUKH; pa3BEépTKa MHOrorpanHuka. [Ipuzma: N-yrompHas npu3Ma; rpaHd ¥ OCHOBAHUSI MPU3MBI; TIpsiMasi U
HaKJIOHHAs TpHU3Mbl, OOKOBas W TIONHAs TIIOBEPXHOCTh NpU3MBL [lapamienenuren, NpSIMOYroJbHBIN
napaiesienuel U ero cBoicrea. [IupaMuzia: N-yrojbpHas MUpaMuaa, TPAHU M OCHOBaHME ITMPAMUJBL, OOKOBas U
TIOJTHAsT TIOBEPXHOCTh ITUpaMH[bI; IMpaBWIbHAS M YCEUEHHAs NHpaMuAa. OJIEMEHTHl MPU3MBI M IHUPAMUJIBL
[IpaBuiibHBIE MHOTOTPaHHUKH: TOHSATHE MPAaBWIFHOIO MHOTOTPaHHMKA; TpaBWIbHAs INpH3Ma U IIPaBHIbHAS
MpaMu/Ia; MpaBWIbHAs TPEYrojbHAas NMHpPaMuAa W TPaBWIBHBIN TeTpadap; KyO. [IpeactaBieHue o mpaBHIBHBIX
MHOTOIpaHHHKAX: OKTa’Ip, A0JeKasdap U ukocadnp. CeueHns IpU3Mbl U THPAMUJIBL.

CumMeTpus B IIPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOYKH, TPSMOH, TUIOCKOCTH. DJIEMEHTHl CHMMETPUHN
B NMpaMuiax, napajuiesienurenax, NpaBuiIbHbIX MHOTOTpaHHUKAX.

Beruncienye 35eMeHTOB MHOTOTPaHHUKOB: pEOpa, aAnaroHanu, yribl. [lnomans OOKOBOH MOBEpXHOCTH M
TIOJTHOW TOBEPXHOCTHU MPSIMOM TPHU3MBI, TUIOIAIh OCHOBAaHUI, TeopeMa 0 OOKOBOW IMOBEPXHOCTU MPSIMOW IPHU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH M TIOBEPXHOCTH TPAaBHJIBHOW NHpPaMUIbI, TEOpEMa O IUIOMAIN YCceuEHHOM
nupamupl. [ToHsitue 06 00béMe. OOBEM MUpaMuAbL, TPHU3MBIL.

[MomoOHbIe Tena B npoctpaHcTBe. COOTHOIIEHHS MEXAY ITUIOLIASIMUA TIOBEPXHOCTEH, 00bEMaMK MOJOOHBIX
Tel.

11 KJIACC

Tena BpameHust

[unuaapuyeckass TOBEPXHOCTh, OOpa3yloline IMIMHAPUYECKOW MOBEPXHOCTH, OCh IMIMHAPUYECKOM
noBepxHOCTH. L{MIUHIp: OCHOBaHMs M OOKOBAas MOBEPXHOCTh, 00pa3ylolias U OCh; IUIONIA/b OOKOBOW M MOJHOM
MIOBEPXHOCTH.

Konnyeckass MHOBEpXHOCTb, 00pa3ylollye KOHHYECKOH IOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH
noBepxHocTH. KoHyc: OoCHOBaHME M BeplIMHA, oOpa3yrollas M OCbh; IUIOM[aJb OOKOBOH M IOJHOH HOBEPXHOCTH.
Yceu€HHbII KOHYC: 00pa3yIoIINe U BbICOTA; OCHOBAHHUS 1 OOKOBAs IIOBEPXHOCTb.

Coepa u mwap: LeHTp, paauyc, AMaMeTp; IUIOLIalb HOBEpXHOCTH ceprl. Blaumuoe pacnonoxenue chepsl 1
IUIOCKOCTH; KacaTeIbHas IJIOCKOCTh K cdepe; mromans chepol.

N3o0pakeHue Ten BpalleHus: Ha IOCKOCTH. Pa3BEpTka UIMHAPa U KOHYCA.

KoMmOuHanuu Ten BpalleHUs W MHOTOTPaHHHKOB. MHOIOrpaHHHK, ONHMCAHHBIA OKoo cdepsl; chepa,
BITMCAaHHAsl B MHOTOTPAaHHMK, WIIH TEJIO BPAIECHHUS.

[ousitue 00 o00OBEMe. OcHOBHBbIE cBoWicTBa 00BEMOB Tenl. Teopema 00 00bEME MPAMOYrOIBLHOTO
napajuieNienumnena u cneactsus u3 He€. O0bpEM nuMHApa, KoHyca. O0BEM Imapa 1 miomans chepsl.

[NonoGHele Tenma B mpocTpancTBe. COOTHOIISHHS MEXAY IUIOMAIsIMU MTOBEPXHOCTEH, 00bEMaMH ITOJOOHBIX
Tell.

Ceuenus muIuHIpa (MApaLIENFHO U MEPIEHANKYISIPHO OCH), CeYeHHs KOHYyca (TapauieTbHOe OCHOBAHUIO 1
MIPOXOAAIIEE Yepe3 BEPIINHY), CEUEHHUS IIapa.

BekTopsl M KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctH ¥ B mpocTpaHcTBe. CIOKEHHE M BBIYMTAaHHWE BEKTOPOB. YMHOKEHHME BEKTOpa Ha
yucio. PaznoxkeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuino mapannenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPIMEHEHHEM IIPaBIJI ACHCTBUM ¢ BekTOopaMu. IIpsiMoyronbHast cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopnunatser BexTopa. IIpocteiimme 3amaun B KOOpIUHATAX. YTONI MeXIy BekTopamu. CKamsgpHOe MPOM3BEICHNE
BEKTOPOB. BbIumcienne yrioB MeXIy NPSIMBIMH M INIOCKOCTAMH. KOOpOMHATHO-BEKTOPHBIN METOA IMPU PEIICHUH
TEOMETPUUYECKUX 3aad.



IINTAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHEIE Pe3yIbTAaThl OCBOCHHUS TIPOTPAMMEBI Y4EOHOTO TIpeaMeTa «MaTeMaTHKay XapaKTePH3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOH IMO3WIMKM OOYYAIOMIErocss KaK aKTUBHOI'O W OTBETCTBEHHOrO YiICHA
POCCHIICKOT0 OOIIeCTBa, TPEACTABICHHEM O MaTEMaTHYCCKIX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUM, TPOILEAYpP TPaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M Mp.), YMEHHEM B3aUMOJCHCTBOBATh C
COIUABHBIMHA UHCTUTYTAMH B COOTBETCTBHH C MX (DYHKITUIMU M HA3HAUCHHEM.

IlaTpuoTHYecKOe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCHHCKOM TPaXTAHCKOH HICHTHYHOCTH, YBAXKCHHS K IMPOILIOMY M HACTOSIIEMY
poccuiickoi MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHMSIM POCCUMCKHX MaTeMaTHKOB M POCCHUHCKOM
MAaTEeMaTHYEeCKOW IIKOJbI, K HCIONBb30BAHUIO 3THUX JOCTIKCHHI B JPYrMX HayKaX, TEXHOJOrHsax, cdepax
SKOHOMHUKH.

JyXOoBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoza; chopMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
STUYECKOTrO TOBEJEHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTI)KEHUW HayKU M JeSTeIbHOCTHIO
y4E€HOI0; OCO3HAHMEM JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOWYHUBOTO OYIYIIEro.

IcTeTHYECKOE BOCTIMTAHHE:

ACTETMYECKUM OTHOLIEHHWEM K MHpY, BKJIIOYAs ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaad, peLﬂeHHﬁ, paccyxcﬂem/lﬁ; BOCHpI/II/IM‘{I/IBOCTBIO K MAaTCMAaTHUYCCKHUM aCIICKTaM pa3n1/1qulx BUI0OB I/ICKyCCTBa.

DuznvecKoe BOCIUTAHNE:

c(OpMHUPOBAHHOCTBIO YMEHHS IPUMEHSATh MaTeMaTHUECKUE 3HAHHSI B MHTEPEcax 3JI0pOBOro U 0E30MacHOro
o0pa3za >KU3HH, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO (37I0pOBOE NHTAHME, COATAHCHUPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, peryisipHas (u3udeckas aKTHBHOCTh); (DU3MYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHITHIX
CIIOPTUBHO-0310pOBUTEIBLHOU AEATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LEHHOCTH TPYAONIOOUS; HHTEPECOM K pas3iu4yHbiM cdepam
npoeCCHOHANBHON JAESTEIBHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW W € NPHIOKEHHSMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIH BbIOOp Oyayleil mpodeccuu U peann3oBhIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHbI; TOTOBHOCTHIO U
CHOCOOHOCTBIO K MATEMATHYECKOMY 00Pa30BaHMIO H CAMOOOPA30BaHHIO Ha MPOTSHKEHUU BCEH JKHU3HU; TOTOBHOCTHIO
K AKTUBHOMY YYaCTHIO B PELIEHUU IIPAKTUYECKUX 3a]]a4 MaTEMaTUYECKOM HAaIlpaBJIEHHOCTH.

IKOJI0rHYeCKOe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOH KYJIBTYPhl, MOHUMAaHHUEM BJIHSHHS COIHAIbHO-IKOHOMHUYECKHX
MIPOIIECCOB HA COCTOSHHE MPUPOAHOIN U COIMAIEHON Cpe/bl, OCO3HAHUEM TTI00aTBFHOTO XapaKTepa SKOMOTHYECKIX
npobJieM; OpHEHTaIMell Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAaHMW Ul pelleHus 3aiad B o0JIACTH OKpYXKarouiei
cpelibl, IJITAaHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN IS OKPYXKAIOLIEHN Cpenpl.

I{eHHOCTH HAYYHOI'O NO3HAHMSA:

c(OpPMHUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
OOIIECTBEHHOHN MPAaKTHKW, TOHAMAaHUEM MaTEeMaTHIeCKOW HAyKH KakK c(ephl YelTOBEUECKON NesSTEeIbHOCTH, ITAIOB
e€ pa3BUTUS U 3HAYMMOCTH ISl PA3BUTUSl LUBWIM3ALMH; OBJIAJACHUEM S3BIKOM MAaTeMaTHKUd M MaTEMATHYECKOU
KyIbTYpOH KakK CpEACTBOM IIO3HAHWS MHpPA; TOTOBHOCTBIO OCYLLECTBJISATH MPOECKTHYIO U HUCCIEAOBATEILCKYIO
JESATENIbHOCTh UHAMBUYAIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHsle  pe3yabTaThl  OCBOGHHMS ~ NpOrpaMMbBl  ydeOHOro  mpenmera  «MaTemaThkay
XapaKTepPHU3YyIOTCS  OBJIQJICHWEM  YHHBEPCAIBHBIMH  HO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCTNBUAMU, YVHUBEPCATbHBIMU PECYIAMUBHBIMU 0eliCGUAMU.

1) Vuuseepcanvnvie nosnasamensnvie Oeticmeus, obecneyusarom Gopmuposanue 6a306bIX KOSHUMUGHbIX
npoyeccos obyyaiowuxca (0c60eHue Memoo0o8 NOHAHUSL OKPYICAIOWe20 MUpa; NpUMeHeHue J0SUHeCKUX,
UCCIe008amenbCKuUX onepayul, ymeHul pabomams ¢ uHgopmayuetr).

Ba3zoBble Joruyeckne AeiicTeus:



BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMaTH4YeCKHX OOBEKTOB, MOHSATHH,
OTHOIIEGHHH MEXIy TOHATHAMH; (QOPMYIHPOBAaTh ONpENENCHUs TIOHATHH;  yCTaHABINBAThH
CYIIECTBEHHBIH NPHU3HAK KIACCU(PUKAIMM, OCHOBAHUS JUII OOOOLIEHWS W CpaBHEHMS, KPUTEPHU
TIPOBOIMMOTO aHAJN3a;

BOCHIpMHHUMAaTh, (OPMYIIMPOBATH U MPEOOPA30OBHIBATH CYXKJCHHUS: YTBEpAHWTENbHBIE M OTPUIATENBHEIC,
€IMHUYHBIE, YACTHBIE U O0IINE; YCIOBHEIE;

BBISIBIISITH MaTeMaTH4eCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpeuHs B (akrax, AaHHBIX,
HaONIONEHUSIX W YTBEPXKACHWSX; Tpe/ularaTh KPUTEPHH JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUHIH;

JIeTaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, NETYKTHBHBIX M WHIYKTHBHBIX YMO3AKITIOUCHUMH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

NPOBOJIUTH  CaMOCTOSITENBHO —JIOKAa3aTeNbCTBA MAaTeMaTHYECKUX yTBEPXKACHHH (TIpsiMble M OT
NPOTHBHOI0), BBICTPAMBaTh apryMEHTAIMIO, MPHBOJHUTH MPHUMEPBI M KOHTPIPHMEpPHI; 00OCHOBHIBATH
COOCTBEHHBIE CYXJIEHHS 1 BHIBOJIBI;

BBIOMpATh Croco0 pelieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEUICHHs, BHIOMPATh
HanOosee MOAXOASIIHN C Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbCKNe AeHCTBUA:

HCIIONIB30BaTh BOMPOCHl KaK HCCIENOBATENBCKHNA HHCTPYMEHT TO3HAHUS;, (HOPMYITHPOBATH BOMPOCHI,
(uKcupyolye NpoTUBOpeYre, MpodieMy, yCTaHABINBATh HCKOMOE U JIaHHOe, (JOpMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOKO MO3HUIINIO, MHCHHE;

NPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICMOBAHHE IO YCTAHOBIICHHUIO
OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHs, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXITy
00BEKTaMH, SIBIICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIILHO (hPOPMYIMPOBATH 00OOIIEHHS M BHIBOJBI 110 PE3YJbTaTaM MPOBEAEHHOTO HAOIIOICHHMS,
HCCIIETOBAHUSI, OIIEHUBATH JOCTOBEPHOCTH MONTYYCHHBIX PE3YIbTATOB, BHIBOIOB 1 00OOIICHHIA;
IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh HPEANOIMKEHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

2)

BBUIBIATE AeUUuTHl MH(GOPMALMHY, DaHHBIX, HEOOXOAMMBIX [UIsi OTBETAa HA BONPOC M [UIS PELICHMSI
3aj1a4H;

BBIOMPaTh MH(GOPMALHMIO W3 HCTOYHHUKOB DA3IHYHBIX THIIOB, aHAIU3HPOBATh, CHCTEMATH3UPOBATH M
HHTEPIPETUPOBATh HHA)OPMALHMIO PA3IHYHBIX BUAOB U (POPM MPEICTABICHHS;

CTPYKTYpHpOBaTh HHGOPMAIMIO, MPEACTABIATE €€ B PpasiMYHBIX (opMax, HIUIIOCTPHPOBATh
rpaguyecky;

OLICHUBATH HaA&KHOCTH HH(POPMALMH [0 CAMOCTOSATEIHEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvnvie KOMMyHukamugHvle Oelicmeus, 00ecneyusaonm cQOpMUpOBAHHOCHb COYUATbHBIX

HABbIKOG 00YUAIOUUXCSL.
Oomenne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBHSMH U LENSMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
TI0 X0y PeIleHHs 3a1a4i, KOMMEHTHPOBATH MOTYYESHHBIH pe3yIIbTaT;

B X0 OOCYXIEHHUS 3aIaBaTh BOIMPOCH IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI, perraeMoi
3aJa4yM, BBICKa3bIBATH HICH, HALICJICHHBIE Ha TIOMCK PEIICHHUS; COMOCTABISATH CBOM CYKACHHUS C
CY)KIEHUSIMH JIPYTHX YYacCTHHKOB [HAJIOra, OOHAPYKMBaTh pa3iM4de M CXOACTBO IO3WIMH; B
KOPPEKTHOMH (opMe (hOpMyYITUpOBATH pa3HOITIACHS, CBOU BO3PAKSHUS;

NPENCTABIIATE Pe3yJAbTaThl PEIICHHS 3a/1aull, SKCIIEPUMEHTa, UCCIISOBAHUS, POCKTA; CAMOCTOSATEIBEHO
BBEIOMPATH (hOpMAT BEICTYIUICHHUS C YIETOM 3a7ad MPE3CHTAINH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

MOHMMATh M WCIOJb30BATh NPEHUMYIISCTBA KOMaHIHOW M HMHIMBUAYAIBHOW PabOTHl NPH pPEIICHHU
y4eOHBIX 33J1a4; MPUHAMATb LIeJTb COBMECTHOH NIESITEbHOCTH, IUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM
paboThI, pacmpenensTh BHUABI padoT, JOTOBapMBATHCSA, OOCYKAATh MPOIECC M Pe3yabTaT pPabOTHI
000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPYNIOBHIX (opMax paboTsl (0OcyxneHus, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
VHBIE); BBINOJIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOW MACHCTBUS C JAPYTUMH WICHAMH



KOMaH/Ibl; OI[CHHUBATh KaueCTBO CBOETO BKJIA/a B OOLIMI MPOIYKT 1O KPUTEPHSIM, C(HOPMYIHUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJIEHCTBUSL.
3) Vuusepcanvuvie pezynamuenvle Oeticmeus, 06ecnevugaom opmuposaHue CMbICI08bIX YCHMAHOBOK U
JHCUBHEHHBIX HABLIKOS TUUHOCTUL.

Camoopranusaums:

®  COCTaBJIITH IUIaH, aJITOPUTM PELICHHS 3a]a4H, BEIOUPATh CIIOCO0 PELICHUsSI C YIETOM HMEIOIIXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEILICHUH C
y4E€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb:

e BJaJeTh HABBHIKAMU II03HABATEIHHONH pEPIEKCHM KaK OCO3HAaHHUsS COBEPLIAEMBIX JEHCTBUH H
MBICIIUTENBHBIX TIPOLIECCOB, MX PpE3yNbTaToB; BIAJETh CIIOCOOAMHM CaMOIPOBEPKH, CaMOKOHTPOJIS
npoliecca U pe3ysbTaTa peleHns MaTeMaTHIeCKON 3a1auu;

e  MpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NMpPU PELIEHUHU 3a7a4ud, BHOCUTh KOPPEKTUBHI B
JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HaWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYJAHOCTEH;

®  OLGHMBATh COOTBETCTBUE pe3yJbTaTa ILENU M YCIOBUSAM, OOBSICHATH MPUYHMHBI JOCTHXKEHHS WIH
HEJIOCTIKEHUsI Pe3yNbTaToB AEATEIBHOCTH, HaXOIUTh OIIMOKY, AaBaTh OIEHKY HpUOOpeTEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OneprpoBath MOHATUSIMH: TOYKA, PSIMasi, TIOCKOCT.

[IpUMEHSITh aKCHOMBI CTEPEOMETPHH U CJIEACTBUSI M3 HUX MPH PEIICHAN F€OMETPHIECKHUX 3a/1a4.

OneprpoBath MOHATUSIMHE: MAPAIUICITBHOCTD M MEPICHNKYISPHOCTD MPSIMBIX U [UIOCKOCTEH.

KnaccuduupoBath B3aHMHOE PACIIONIOKEHUE TIPSIMBIX M IUIOCKOCTEH B POCTPAHCTBE.

OnepupoBath MOHATHAMH: [BYIPAHHBI Yroi, IPaHd [BYIPAaHHOrO yria, peOpo ABYTPaHHOIO YIia,
JIMHEWHBIH YroJl IBYrPaHHOrO YIiia; TPpagyCHasi Mepa JIBYTPAHHOTO yIJia.

OnepupoBath MOHATHSIMH: MHOTOTPAHHHK, BBIMYKIBI ¥ HEBBIMYKJIbI MHOIOIPAHHHK, O3JIEMEHTHI
MHOTOTPaHHHKA, TIPABHIIBHBIA MHOTOTPaHHHK.

Pacro3HaBaTh OCHOBHbBIE BHBI MHOTOTPAHHHKOB (MHpaMH[a; OpHU3Ma, IPSMOYrONbHBIA Mapauieienures,
KYy0).

KnaccuduiupoBath MHOTOTPaHHHKH, BBIOHpPas OCHOBAHUS [UTs KIIAaCCH(DHKAIMH (BBITYKJIbIE M HEBBITYKIIbIE
MHOTOTPaHHUKH; TIPABHIIbHBIE MHOIOIPAHHUKH; MPSIMbIE U HAKIIOHHBIC TIPU3MBI, [APaJLIeIeIUIICIbI).

OneprpoBath MOHATHSIMHE: CEKYIIAs [LIOCKOCTh, CEUCHIE MHOTOrPAHHHKOB.

OOBSICHSTH TIPUHIIUITBI TOCTPOCHHS CEYEHHUM, UCTIONB3YSI METO] CIIEIOB.

CTpouTh CEUeHHss MHOTOIPAHHUKOB METOIOM CIIEJOB, BBIMOJHSTH (BBIHOCHBIE) IUIOCKHE YEPTERU U3
PUCYHKOB MPOCTBIX 0OBEMHBIX (UIYpP: BHJI CBEPXY, COOKY, CHHU3Y.

Pemiath 3a/aui HA HAXOXKIECHHE T'€OMETPHUECKUX BENMYMH MO 00pasiaM I ajirOpUTMaM, HpPUMEHSs
U3BECTHBIC AHAIMTUYECKAE METOABI IPH PEIICHHH CTAHJAPTHBIX MATEMATHYECKMX 3a]a4 Ha BBIYHCICHHE
PAcCTOAHHUI MEXKIy JBYMS TOYKAMH, OT TOYKH J[O MPSIMO#, OT TOYKH JIO INIOCKOCTHU, MEXKIY CKPEIIHBAFOIIMMHUCS
OPSIMBIMH.

Pemiath 33724l HA HAXOXKIECHHE T€OMETPHYECKHX BEIMUYMH MO O0paslaM MM aJrOPUTMAM, IPUMEHSS
M3BECTHBIC AHAMTHYECKHE METOJbI IPU PELICHUM CTAHIAPTHBIX MATEMATHUYECKHX 3a]a4 HA BBIYUCICHHE YTIIOB
MEK/TY CKPEIMBAIOIMMUCS TPSIMBIME, MEK/Y TIPSIMOH U IUIOCKOCTHIO, MEX/TY IUIOCKOCTSIMH, JIBYIPAHHBIX YIIIOB.

BbIuncisTe 00bEMBI W IUIOMANN MOBEPXHOCTEN MHOTOIPAHHHKOB (MPH3Ma, MHUpaMHA) C NPUMEHEHHEM
(opMyIT; BEIUHCIIATE COOTHOIIEHHS MEK/TY TUIONIA/IMH TIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHHKOB.

OnepupoBath MOHSATHAMU: CAMMETPHS B IIPOCTPAHCTBE; [IEHTP, OCh H TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH (PUTYPBL.

W3BiekaTh, MpeoOpa3oBbIBATE U UHTEPIPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPHIECKUX
(urypax, NpeaCTaBICHHYIO Ha YePTeKax U PHCYHKaX.

IpuMeHsITh TreoMeTpHYecKkHe (akThl Ul PpelIeHHs CTEePeOMETPHYECKHX 3aJad, MPEANoNararomx
HECKOJIBKO IIIAr0B PELICHNsI, €CITH YCIOBHS MPHMEHEHHS 331aHbI B SIBHOI (hopMe.



HpI/IMCHHTL r[pOCTeﬁnme nporpaMMHbIC CpEACTBA M JOJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMbBI IIpU
PCUHICHUHN CTCPCOMETPUICCKUX 3ada4.

HpI/IBOJ_'[I/ITL IpUMEPLI MAaTEMATUICCKUX 3aKOHOM€pHOCT€I>'I B IpUPOAC U KU3HU, pACIIO3HABATL MPOABJIICHUC
3aKOHOB I'€OMCTPUU B UCKYCCTBEC.

HpI/IMCHHTL NOJIYyYCHHBIC 3HAaHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATHb PCAJIbHBIC CUTyallid W IPUMCHATH
H3Y4YCHHBIC IOHATHUA B IMPOLECCCE MOUCKAa PCHICHUA MAaTEMAaTHYCCKU C(bOpMyJ'IHpOBaHHOﬁ HpO6J’IeMH, MOJCIINPOBATH
PCaJIbHbIC CUTYAallUN Ha A3BIKE I'COMCTPHUU, UCCIICAOBATH IMOCTPOCHHBIC MOACIN C UCIIOJIB30BAHUCM I'€OMETPUICCKUX
MOHATHI W TCOpEM, alrapara anre6pLI; peuiatb IMPAKTHYCCKUE 3adadd, CBA3aHHBIE C HAXOXICHUCM
TCOMETPUICCKUX BCJIMYHH.

11 KJIACC

OnepupoBaTh MOHATHAMU: [AITHHIPUYECKAs] MOBEPXHOCTh, 0OPa3yIOUIHe MIMHAPHYECKON MOBEPXHOCTH;
HUTHHIP; KOHHYECKask TIOBEPXHOCTD, 00pa3yroNie KOHNYECKON MOBEPXHOCTH, KOHYC; ChepruecKast TOBEPXHOCTb.

PacriozHaBaTh Tena BpamieHus (IHIHHIP, KOHYC, cdepa u map).

OOBSICHITB CITOCOOBI TIOTYYEHHUS TEN BPAIIEHHS.

KiaccuduupoBath B3aUMHOE PaCTIONOKeHHE CHephl U TITOCKOCTH.

OrnepupoBaTh MOHATHUSAMH: IIAPOBOM CErMEHT, OCHOBAHME CEMEHTa, BBICOTA CETMEHTA; IIApOBOW CJIOH,
OCHOBAHHME IIAPOBOTO CJIOsI, BHICOTA [IIAPOBOTO CIIOST; MAPOBOIl CEKTOP.

Brruucasatb O6"béMbI n 1miomaau HOBCpXHOCTCﬁ TEJI Bpall€HHs, TCOMETPHUCCKUX TEJI C MPUMEHCHUCEM
dbopmyit.

OnepupoBarh TMOHITHUSMH: MHOI'OTPaHHHK, BIIMCAHHBIH B cdepy W ONHCAHHBIA OKolo cdepsl; chepa,
BIIMCaHHAas B MHOI'OI'PaHHUK WJIK TEJIO BPpAILICHM.

BorunciasgTte COOTHOIIEHUS MC)K}ly IiomaasaMu HOBerHOCTeﬁ u 06’béMaMI/I HO}IO6HI)IX TEII.

N300paxkaTh n3ydaemblie (GUTypHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBInONmHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHHU3Y; CTPOUThH CEUCHHUS T BPAIICHHUSL.

H3Biiekath, HHTEPIPETUPOBATH M MPEOOPA30BBIBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢burypax, npeaCcTaBICHHYIO Ha YePTEKaX H PUCYHKAX.

OreprpoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BBIONHATE JEHCTBHUS CIIOKCHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB W YMHOKEHHs BEKTOpPa Ha YHCIIO,
00BACHATH, KAKHMH CBOWCTBAMH OHH 00JIaIAf0T.

[puMeHSATh TPaBUIIO TApAJIICIICIUIIEA.

OreprpoBaTh TMOHSITHSIMH: JEKaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMYIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YO MEKIY BEKTOPAMH, CKASIPHOE MPOHM3BEIACHHE BEKTOPOB, KOJUITMHEAPHBIC M
KOMILUTaHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOpOB W TNPOM3BENCHHE BEKTOpPa HA YHCIO, Yroil MEKIY BEKTOPaMH, CKasIPHOE
MPOU3BEICHIE, PACKIIABIBATE BEKTOP IO JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3ajaBath MIOCKOCTH YPaBHEHHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[puMensaTh TeoMeTpudeckre (aKThl IS pEHmIeHHs CTePeOMETPHUCCKHAX 3a1ad, IPEANoararomx
HECKOJIBKO IIArOB PEIICHHUs, €CIIM YCIOBHS TIPUMEHEHHS 3a1aHbl B SIBHON (hopMe.

Perrrath mpocTeiiime reoMeTpuueCcKre 3a1aYr Ha IPUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOIA.

Pemrath 3aaun Ha TOKA3aTEILCTBO MATEMATHUECKUX OTHOMICHUH W HAXOX/ICHHE TEOMETPUIECKUX BEITUIHH
0 00pasIaM WK aJropUTMaM, PUMEHSS H3BECTHBIE METOBI TIPH PEIIICHUH CTAaHIAPTHBIX MATEMATHUECKHX 3a7a.

[IpuMeHATh TPOCTEHINNE MPOTPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI TIPH
PEIICHNH CTEPEOMETPHUIECKHIX 3a/1a4.

[puBOIUTH TIPUMEPEI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOIE W JKU3HH, PACIIO3HABATH TPOSIBICHHUE
3aKOHOB T€OMETPUH B MCKYCCTBE.

[lpuMeHATh TIONyYEHHBIC 3HAHMWS HAa TPAKTHKE: AHAIW3NPOBATH pEANbHBIC CHUTYallid W TPUMEHSTH
M3yUCHHBIE TIOHATHS B TIPOIECCE TIOMCKA PENIEHHsT MaTEMaTHIECKH CPOPMYIUPOBAHHOM MPOOIEMBI, MOIETUPOBATH
peabHble CHTYAIlMK Ha A3BIKE TEOMETPHH, MCCIIEA0BATE MIOCTPOEHHBIE MOETH C HCIIOIb30BAHMEM TE€OMETPHYECKIX
MOHATHHA M TEOpeM, armapara anreOphl; pemiaTh NPaKTHUECKHe 3ajadd, CBS3aHHbIE C  HAXOKICHHEM
FEOMETPUYUECKHUX BEITMUKH.



TEMATHYECKOE IINTAHMPOBAHUE
10 KJIACC

KonauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB H TeM (uudposnie)
KonTponbusie
n/n MPOrpamMMbI Bcero oOpa3oBaTte/ibHbIE
padoThI
pecypcbl
1 Baenenue B crepeoMeTpuIo 10 1
) [IpsMBIe ¥ TNIOCKOCTH B TIPOCTPAHCTBE. 12 1
[MapamienbHOCTD NPSMBIX U IIOCKOCTEH
3 [leprieHAMKYIAPHOCTH MPSIMBIX U IJIOCKOCTEMN 12 1
4 VYIIIBl MEXIY NPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpaHHUKA 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHUe: ceyeHus], pacCTOSIHUS U YTJIIbI 0
OBLIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 68 6
11 KIIACC
KosanyecTBo yacos
Ne HaumeHOBaHue pa3jesioB U DJIeKTpOHHbIE (HU(PPOBHIE)
KoHTpoJabHbIe
n/m TeM NMPOrpamMMbl Bcero o0pa3oBaTteibHbIE pecypchl
padoThI
Tena Bpamenust 12
OOBEMBI TEN 5
3 BexTopsl 1 KOOpAMHATEI B 10 1
MPOCTPAHCTBE
4 [oBTopenue, 0bo0IICHNHE, 7 0
CUCTEMAaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3
I[MPOI'PAMME




IIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KoanuecTBo
JacoB

Bcero

Jara
H3y4eHHUs

DJIEKTPOHHBIE
nuppoBbIe
oOpa3oBaTte/ibHbIE

pecypcbl

OCHOBHBIE MOHATHS CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb, POCTPaHCTBO. [IpaBuna
M300paXKeHHs HA PUCYHKAX: H300paKeHUs
IIOCKOCTEH, MapauIebHBIX MPSMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

Tlonstus: NEpeCCKaroImuecs miIoCKOCTH,
nepeceKaronumec npamas u 1mioCKoCTb

Tlonstus: NEpEeCCKaroImuecs MmiIoCKOCTH,
nepecekaronumec npamas u 1mioCKoCTb

3HAKOMCTBO C MHOT'OTpaHHUKAMH,
n300pakeHne MHOTOrPaHHUKOB HA PUCYHKAX,
Ha MPOEKIMOHHBIX YepTexKax

Hauanbnbie CBEACHUS O 1<y6e " IMUpaMHuac, ux
pa3BépTku U Monenu. CeueHust
MHOTI'OT'paHHHUKOB

Hauanbnblie CBCIACHHUA O Ky6e " IMMUpaMHuac, ux
pa3Béptku u Moaenu. CedeHus
MHOT'OTPaHHUKOB

[NonsTHE 00 aKCHOMATHYECKOM MOCTPOSHUU
CTEpEOMETPHHU: AKCHOMBI CTEPEOMETPUH U
CIEIICTBHS U3 HUX

[NonsaTHE 00 aKCHOMAaTHYECKOM HOCTPOSHUU
CTEpEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HUX

[NonsTHE 00 aKCHOMAaTHYECKOM HMOCTPOSHUU
CTEepEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HUX

10

[NonsTHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
CTEepEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CIIEZICTBHS M3 HUX

11

BzanmMHoe pacronoxeHue npsIMbIX B
MPOCTPAHCTBE: IepeceKaronmect,
napajuleNIbHbIe U CKPEIMBAIOIIIECS IPIMBIE

12

[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEN B
TIPOCTPAHCTBE: MapajieIbHbIE MPSIMbIE B
MIPOCTPAHCTBE; MapaIeTbHOCTD TPEX
TIPSAMBIX

13

[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEN B
npoctpaHcTse: [lapamieabHOCTh NPsSMON U
TUTOCKOCTH

14

Vsl ¢ COHAIIPaBJICHHBIMH CTOPOHAMHU

15

Yron Mex Ty IpsIMbIMU B IPOCTPAHCTBE

16

Yron Mex Ty IpsIMbIMU B IPOCTPAHCTBE




HapaJ'IJ'IeJ'IBHOCTB IUIOCKOCTEH: napaJuieJIbHbIC

17
TUIOCKOCTH

18 CBoiicTBa apaenbHbIX INIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIE (GUTYPHI HA
TUIOCKOCTH: TETPasdp, KyO, mapaniesenue/

20 [MocTpoenune ceuenuit

21 ITocTpoenue ceuennit
KontpomnsHas padora no reme "[IpsMbie u

22 IJIOCKOCTH B IipocTpaHcTBe. [lapamiensHoCTh
MIPSIMBIX U IJIOCKOCTEH"

23 [epnenanKyasIpHOCTH NPSMOM U TIIOCKOCTH:
TIepIEeHANKYIISIPHBIE TTPSIMBIE B IPOCTPAHCTBE

24 [Ipsmble mapanienbHbIe U
TIepIEHANKYIISIPHBIE K TUIOCKOCTH

25 [Ipsmble mapanenbHbIe U
TIepIEHANKYIISIPHBIE K TUIOCKOCTH

2% [Tpr3Hak neprneHIuKyIIPHOCTH PSIMOH U
TUIOCKOCTH

27 ITpr3Hak neprneHIuKyIIPHOCTH MPSIMOH U
TUIOCKOCTH

28 Teopema o mpsAMOii epHeH TUKYISIPHOM
TUIOCKOCTH

29 Teopema o npsiMoii NEpIIEH AUKYJIIPHON
IUIOCKOCTH

30 Teopema o psiMoii NEPIIEH AUKYJIIPHON
IUIOCKOCTH
[lepnienanKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE OT
TIPSAMOMN J10 TUIOCKOCTH
[lepnienanKyIIsIp ¥ HAKJIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT
MIPSAIMON 10 TUIOCKOCTH
[lepnienanKyIIsIp 1 HAKJIIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT
NPSAMON 110 TUIOCKOCTH
[lepnienanKysIp ¥ HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH J0 TIIOCKOCTH, PACCTOSTHUE OT
NPSAMON 110 TUIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJl MEXKIAY PSIMON
1 TIOCKOCTBIO

36 JByrpaHHbIil yroi, JUHEHHBIN yroma
JBYTPAHHOTO yIJIa

37 JByrpaHHbIil yroi, JUHEHHBIN yroma
JBYTPAHHOTO yIJIa

38 IlepneHaMKyISpPHOCTD MIIOCKOCTEN: IPU3HAK
TIePIEHANKYISIPHOCTH ABYX IIOCKOCTEH

39 [epnieHANKyISIPHOCTD TIOCKOCTEN: TIPU3HAK

TICPIICHANKYIIAPHOCTH ABYX IUTOCKOCTEH




40

HepHeHZ[I/IKyJ'IHpHOCTB IUIOCKOCTEH: IPpU3HAK
NEPHCHAUKYIIAPHOCTHU ABYX IUIOCKOCTEH

41

TeopeMa o Tpéx neprneHIuKyIsIpax

42

TeopeMa o Tpéx neprneHIuKyIsIpax

43

Teopema o TpEx nepreHANKYIsIpax

44

Koutponshas pabora no tTemam
"TleprieHAMKYIAPHOCTD MPSAMBIX U
sl

miockocTe" u "YTiIbl MeXAY NpSIMBIMU U
IIOCKOCTSAMH"

45

TlonsTue MHOT'OrpaHHUKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBINYKJIbIE MHOT'OT'PAaHHUKH, pa313épTI<a
MHOT'OIrpaHHUKa

46

[Ipusma: n-yronpHas mpu3Ma; rpaHu U
OCHOBAaHUS NMPU3MBI; IIPsIMasi ¥ HaKJIOHHAs
TIPU3MBI; OOKOBas U MOJHAS [IOBEPXHOCTh
HPU3MBI

47

Iapannenenven, MpAMOYTOJIBHBIN
napasulesienMIes] U ero CBOKCTBa

48

IIupamupa: N-yronpHas NUpamMuaa, rpaHu v
OCHOBAaHHME NNUpaMUbl; 6OKOBaH " IOJIHaA
TMOBEPXHOCTH MUPpaAMU/IbI; IPpAaBUJIbHAA U
yceuéHHas nupaMua

49

IpaBuIbHBIC MHOTOTPAHHUKH: TIOHSTHE
[PaBUIBHOTO MHOTOTPAHHHKA; IPABUIIbHAS
npu3Ma U IpaBHJIbHAS THPAMULIA;
[paBUIbHAS TPEYTONIbHAS TIUPAMUIA U
MIPaBUIIbHBII TETpasdIp; Kyo

50

[IpencraBnenre o MpaBUIBHBIX
MHOTOTpaHHMKAX: OKTadp, JOAEKa3ap U
HKOCa3Ip.

51

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIFHO TOYKH, IPSMOH, INIOCKOCTH.
OJeMeHTBl CHMMETPUH B TUPAMUIAX,
napaiesenuneiax, TPaBUIbHBIX
MHOTOTpaHHHKAX

52

Brrancnenue 3J1eMeHTOB MHOTOTPaHHUKOB!
pé€Opa, TMaroHaNu, yriibl

53

[Tomans 60KOBOM MOBEPXHOCTH U MOTHOH
TIOBEPXHOCTH TMIPAMOM NMPU3MBI, TIOMIAb
OCHOBaHHH, TeopeMa 0 OOKOBOH TIOBEPXHOCTH
MPSAMON MTPU3MBI

54

[Tnomans 60KOBOM OBEPXHOCTH U
TTOBEPXHOCTH TPABUIIEHON TPAMHUIHI,
TeopeMa O IDIOMA i OOKOBOW TIOBEPXHOCTH
YCEUEHHON MUpaMubl

55

KonTponsHas pabora no teme
"MHororpaHHuKH"

56

TTonsitue 00 00BEME




57 O0BEM TpaMuIBI 1
58 OOBEM IMpaMUIIBI 1
59 OOBEM IMpaMUIIBI 1
60 OOBEM IMpaMUIIBI 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM IPU3MBI 1
64 Kontpomnpnas padora no teme "OOBEMBI 1
MHOTOTpaHHUKOB"
IToBTOpeHue, 0000IIECHIE CHCTEMATH3AITHS
65 3Hanuil. [TocTpoeHue ceueHumid B 1
MHOTOTpaHHHKE
[ToBTOpenue, 00600IIEHHE CHCTEMaTH3AIHS
3HaHUH. Beruucnenue paccTosHUM: MexIy
66 JBYMSI TOYKaMH, OT TOYKH JI0 TPSIMOM, OT 1
TOYKH JI0 TUIOCKOCTH, MEXY
CKpCHIMBAOIIUMUCA TTPAMBIMHA
67 Hrtorosasi KOHTpOsbHAs paboTa 1
[ToBTOpeHMe, 0000IICHUE CHCTEMATH3AIINS
3HaHU{. Beruucienue yrinos: Mexmy
68 CKPEIMBAIOLUIUMUCS TPSIMBIMH, MEXKTY 1
HpSAMON U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YIJIOB MEX/Y TUIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KIIACC
KoanyectBo DJIeKTPOHHbIE
Ne /it Tema ypoxa 4acoB Hara uudposbie
u3yuyeHusi | oOpa3oBaTeJbHbIE
Bcero
pecypcsl
1 Cdepa u map: HeHTp, pajauyc, TM1aMeTp; 1
IUIOIIA b IOBEPXHOCTHU C(ephI
B3aumHoe pacrnonoxeHnue cepsl U MIOCKOCTH
2 KacaTeNnbHasl INIOCKOCTh K cdepe; IIIoma b 1
cepsr
3 N3zobpaxenue chepsl, mapa Ha MIIOCKOCTH. 1
Ceuenus mapa
[unuaapuyeckas NOBEPXHOCTh, 00pa3yroIine
4 OWIAHAPIYECKOW TOBEPXHOCTH, OCh 1
HUTHHAPHYECKOI MOBEPXHOCTH
[unuHap: ocHOBaHUSI U OOKOBAsI TOBEPXHOCTH,
5 o0pa3yromas 1 0Ch; IJIOMa s OOKOBOH 1 1
MOJIHOM MOBEPXHOCTH
N300pakeHne MWIMHAPA Ha IIOCKOCTH.
6 Pa3Béprra mmnmmHApa. CeueHns ITHHIPA 1

(HJ'IOCKOCTBIO, HapaJ’IJ’ICJ’IBHOﬁ nim




TIepIEeHANKYIISIPHON OCH IMIIMH/IPA)

KoHmnyeckasi HOBEpXHOCTh, 00pa3yolIne

7 KOHMYECKOH ITOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOH ITOBEPXHOCTH
Konyc: ocHOBaHMe 1 BepinHa, 00pa3yromas 1

8 0Ch; ILIOIIAAL OOKOBOM M IOJIHOM
TIOBEPXHOCTH

9 Y ceu€HHBII KOHYC: 00pa3yloliye 1 BbICOTa;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
N3o0pakeHne KOHyca Ha IIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(TIJIOCKOCTEI0, MapajuiebHOH OCHOBAHHUIO, U
IUIOCKOCTBIO, MIPOXOASIIEH Yepe3 BEpIIUHY)

1 KomOuHarms Ten BpauieHus u
MHOTOTPaHHHUKOB
MHororpaHHHUK, OIMCAHHBIA OKOJIO CEpHI;

12 cdepa, BIMicaHHAs: B MHOI'OTPAHHUK WK B TEJIO
BpaliCHUuA

13 [Tonstue 06 0ObEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tel

14 OO0BEM MIIMH/IPA, KOHYCA

15 O0BEéM mapa u miomaas chepbl
[MogoOHbIe Tena B MPOCTPaHCTBE.

16 COOTHOIIIEHUS] MEXKAY IIIOIIAIIMHU
MOBEPXHOCTEH, 00bEMAaMU MOOOHBIX TEI

17 Konrponbhas pabora no temam "Tena
BpauieHus" u "O0bemMsb Ten"

18 BexTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue 1 BEIYUTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHCIIO
Pasnoxenne BekTopa 1o Tpém

21 HEKOMIUTaHApHBIM BekTopaMm. [1paBuio
napasuieNenumnena

99 Pemenue 3ana4, CBA3aHHBIX C IPUMEHEHUEM
NpaBWJ1 IEHCTBUI ¢ BEKTOpaMHU
[psiMoyronbHas cucreMa KOOpAMHAT B

23 npoctpaHcTBe. KoopinHaThI BEKTOpA.
IIpocreiimue 3a1aun B KOOpAMHATaX

24 VYron mexny Bekropamu. CkassipHOe
MIPOU3BECHIE BEKTOPOB

25 Brruncnenue yrioB Mexy NpSIMBIMH U
TUIOCKOCTSIMH

26 KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TeOMETPUIECKUX 3a/1a4

97 KontponrHas padora no reme "Bektops! u
KOOpPJIMHATHI B IIPOCTpaHCTBE"
[ToBTOpeHue, 0000IIECHNE U CHCTEMATH3AIINS

28 3HaHui. OCHOBHBIE (QHUTYPBI, (PAKTHI, TEOPEMBI

Kypca IIaHIMETPHN




[ToBTOpeHUe, 0000IIECHIE U CHCTEMATH3AIINS

29 3HaHui. OCHOBHBIE (QUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca ITaHUMETPUH
[ToBTOpeHUe, 0000IIECHIE U CHCTEMATH3AIINS

30 3HAHUW. 3aa4y IIIAHUMETPUH ¥ METOMBI UX 1
penieHus
[ToBTOpEeHUe, 0000IIECHIE U CHCTEMATH3AIINS

31 3HAHUH. 3aJa4un IIIAHUMETPUH U METOMIBI UX 1
penieHus
[ToBTOpeHue, 0000IIECHIE U CHCTEMATH3AIINS

32 3HaHuid. OCHOBHBIE (UTYPBI, (PAKTHI, TEOPEMBI 1
Kypca cTepeoMeTpuH

33 Uroroast koHTpONBHAs paboTa 1

34 IToBTOpeHue, 0000IIECHIE U CHCTEMATH3AIINS 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 34







