MHUHUCTEPCTBO IMPOCBEIEHUSI POCCUICKOI ®EJEPALIUA

MuHuCTepcTBO 00pa30BaHNs M HAYKH AJITailCKOro Kpasi

MyHunuunajibHoe 010/keTHOe 001eo0pa3oBaTebHOe yupe:kaeHne MapTbIHOBCKAsl CpexHss

0011eo0pa3oBaTeibHas IKOJIA

HNmenn I'epos Coserckoro Corosza @unnnna Aragonosnda Cronoosa Enbnosckoro paiiona

AurTaiickoro kpas

MKOY MaprteiHosckasa COLI

PACCMOTPEHO COI'JTACOBAHO
3acenanue LIMO Kyparopom YBP
PykoBogurens MO 7

Tl — V.
( 25.08.20231‘.

I'. 1. XBoposa
[Iporokon Ne 1 ot 25.08.2023r.

HMBanosa O.B.

YTBEPXIEHO

Hupexrop

AradonoBa
JLN.

PABOYAS [TIPOTPAMMA
(ID 1961524)

yuedHoro npenmera «I'eomerpusi. bazoBblii ypoBeHb»
i obygatrormxcs 10

c. MapreinoBo 2023

[Tpuxaz Ne 95-P
oT «25» 08.2023r.



MHNOACHUTEJIBHAA 3ATIMCKA

Pabouas nmporpamma yueOHOro Kypca «I eomerpus» 06a30BOro ypoBHs s o0ydaromuxcs 10 —11
KJlaccoB paspaboraHa Ha ocHoBe DemepanbHOro TOCYAApCTBEHHOTO 0Opa30BaTENbHOTO CTaHAAPTa
cpennero obmiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, MPEABABISEMBIX K
MaTeMaTHYeCKOMY 0Opa30BaHUIO, M TpaJWIMi pOCCHIICKOrOo 00pa3oBaHuWs. Peanmzanus MmporpaMMsl
06eCHe‘H/IBaeT OBJIAZICHUEC KJIHOYCBBIMHU KOMIICTCHIUAMMU, COCTABJIAIOIIMMU OCHOBY JId CaMOPAa3BUTUA U
HEMpepBIBHOTO 00pa30BaHMs, ILEIOCTHOCTh OOLIEKYJIBTYPHOTO, JHYHOCTHOIO W II03HABATEIHHOI0
Pa3BUTHA JIMYHOCTH O0yUAIOIIUXCS.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMeTpUH Ha YPOBHE CpefHero odiiero oopazoBaHHs oOyCIOBIEHA
MPAKTUYECKOH 3HAYUMOCTBIO METanpeJMETHBIX U TMPEJMETHBIX Pe3ylbTaToB OOyueHHS T'eOMETPUHU B
HaTpaBICHUH  JIMYHOCTHOTO  pa3BUTUS  oOydaromuxcsi,  (QOpMUPOBaHUS  (QYHKIHOHAILHOM
MaTeMaTHYECKOM TPaMOTHOCTH, W3y4YeHHUs JAPYTUX Y4eOHBIX JAWCHMIUIMH. Pa3Butne y oOyuarommxcs
MPaBUJIBHBIX TIPEJICTABICHUH O CYNIHOCTH W TPOUCXOXKICHWH TEOMETPUYECKHX a0CTpaKiui,
COOTHOIICHWH PEATLHOTO U WICAILHOTO, XapaKTepe OTPAKEHUS MaTeMaTHYeCKOH HAayKOW SIBJICHUHN H
MPOIIECCOB  PEANBHOrO0 MHpa, MECT€ TIeOMETPHH B CHCTEME HAayK W pOJIH MaTeMaTHYeCKOro
MOJICTTUPOBaHHUS B HAyYHOM TIO3HAHHH W B TMPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCS, @ TAKKE KAYeCTB MBIIIICHUS, HEOOXOMMBIX JUIsl aIalTalliil B COBPEMEHHOM
o01ecTBe.

I'eomerpus siBisieTcst OMHUM K3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHEro o0mero o0pa3oBaHws,
TaK Kak 00eCreuynBaeT BO3MOKHOCTh M3YYEHHsI KaK JUCITUIUINH €CTECTBEHHO-HAYYHOW HATPABICHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlormueckoe MbINUIeHHE, (OpMUpyeMOe INMpH H3YYEeHHH OOYyJaIoMMMHECS TOHATHHHBIX OCHOB
I€OMETPUU U IOCTPOCHUU LIEMIOYKHU JIOTHUECKUX YTBEP)KICHUH B X0J€ PEIIeHUs IT'eOMETPUYECKUX 3a1ad,
YMEHHUE BBIIBUIATh U ONPOBEPIraTh THIIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS NPH pPEIICHUM 3aaay
€CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHUEHTUPOBATHCA B IIPOCTPAHCTBE UIPAET CYILECTBEHHYIO PpOJb BO BCEX OOJIACTSIX
JeATeIbHOCTH denoBeka. OpueHTaIys 4elI0BeKa BO BpEeMEHU U NIPOCTPAHCTBE — HEOOXOJUMOE YCIIOBUE
ero COIMAJIBHOrO OBITHS, (opMa OTpa’KeHUS OKPYXKAIOMIEr0 MHpa, YCIOBHE YCIIEIIHOIO MO3HAHUSA U
aKTUBHOIO IpeoOpa3oBaHusi JedcTBUTENbHOCTH. OmnepupoBaHHE MNPOCTPAHCTBEHHBIMU O00Opa3amu
0o0beqUHACT pa3Hble BUABl yUeOHOW U TPYIOBOH NESATENBbHOCTH, SIBISETCS OJHUM U3 NMPOGECCHOHAIBHO
BaKHBIX Ka4eCTB, II0O3TOMY akTyajbHa 3a7ada (POpMHUPOBAaHUSA Y OOYHAIOLIMXCSl MPOCTPAHCTBEHHOI'O
MBILICHNS KaK Pa3sHOBUAHOCTH OOPa3HOI'O MBIIUIEHHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B ITOJTrOTOBKE K
MIPAKTUYIECKON AESTEIbHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

Lems ocBoenust mporpammsl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM YypoBHE OOy4dEHHS —
o01meobpa3oBaTenbHOE U OOMIEKYIFTYPHOE Pa3BUTHE O0YJAIOMIUXCS depe3 obecredeHrne BO3MOKHOCTH
MPUOOPETEHHUS U HCIIOIb30BAHUS CUCTEMAaTHYECKUX TEOMETPUYCCKUX 3HAHUN U JEHCTBUM, CIEHUBHUHBIX
T€OMETPUH, BO3MOXXHOCTH YCIIEIIHOI0 IPOJOIKEHNS 00pa30BaHMsI 110 CIIEHHUAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAIHBIM HCIIOJIb30BAHUEM I'€OMETPHUH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MNpenHA3HaueHa Uil OOy4aroIuxcsl CpeaHeil
LIKOJIBI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUH Ha ypOBHE OCHOBHOTO 0OIIEro o0pa3oBaHMUSL
Takum obpazom, oOygarormecs Ha 0a30BOM YPOBHE JAOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKAE YMEHUS,
CBSI3aHHbIE CO CHEeUU(UKON reOMETpUM U HEOOXOOUMBIE Ul XKHU3HH B COBpeMEHHOM obuiectBe. Kpome
3TOr0, OHW UMEIOT BO3MOXXHOCTh U3YyUHTh I'€OMETPUIO Oosiee riIyOOKO, €Clid B AajibHEHIIEM BO3HHUKHET
HEOOXOJUMOCTh B T€OMETPHUECKHX 3HAHUAX B IPO(eCCHOHATEHON eI TENbHOCTH.

JoctrxeHnue 1meiar OCBOEHHs IMPOrpaMMbl 00€CIIEUNBACTCSl PELIEHHEM COOTBETCTBYIOIUX 3a/ad.
[IpuopurerapiMu 3amadamMu ocBoeHUs1 kKypca «l'eomerpmm» Ha 06a3zoBom ypoBHe B 10—11 ximaccax
SIBIISTIOTCSL:

e (opmupoBaHue NpencTaBICHUSI O TEOMETPUU KaK YaCTH MHPOBOW KYJIBTYPbl M OCO3HaHHE €€

B3aMMOCBS3H C OKPY>KaIOIIUM MHPOM;



e (opMHUpOBaHHE TPEACTABICHUSI O MHOIOIDAHHHUKAaX W TEIaxX BpAIICHUS KaK O BaKHEHIIMX
MaTEeMaTHYECKUX MOJCNIAX, TO3BOJISIIOIIMX OIUCHIBATH W UW3ydYaTh pa3HbIE SBJICHUS
OKPYXKaroIero Mupa;

e (opmHupOBaHME YMEHHS paclo3HaBaTh HA UYEPTEKAX, MOJCIIX M B pPEalbHOM MHpPE
MHOTOTPaHHHKH U Tejla BPALICHUS;

e OBJIQJICHUEC METOJAaMHU PEUICHUS 3aJad Ha MMOCTPOCHUS Ha M300paKEHHSIX MPOCTPaHCTBEHHBIX
uryp;

° q)OpMI/IpOBaHI/Ie YMCHHUA OIICPpUPOBATH OCHOBHBIMH IMOHATUAMU O MHOI'OI'paHHHKaxXx MW TElax
BpameHuAa 1 nX OCHOBHBIMU CBOP'ICTBaMI/I;

° OBJIaACHUEC aJIrOpUTMaMH PpCIICHUA OCHOBHBIX THIIOB 3aJa4, (I)OpMI/IpOBaHI/IC YMCHUA
MNPOBOANUTE HCECIOXHBIC AOKA3aTCIbHBIC PACCYXACHUA B XOAC PCIICHUA CTCPCOMETPUYCCKHUX
3a]a4 ¥ 33724 C MPaKTUYECKUM COJIEpPKaHUEM;

® Ppa3BUTHE MHTC/UICKTYaJIbHbIX M TBOPYECKMX CIIOCOOHOCTEH O0YyYaroIIuXcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIICAOBATCIBCKUX YMCHI/Iﬁ, KPUTUYHOCTU MBILNUJICHHA,

e (¢opmupoBaHue (YHKIIMOHAIBHOW TPAMOTHOCTH, PpEICBAHTHOM T'€OMETPHH: YMEHHE
pacrodHaBaTbh MPOABJICHHA TCOMETPUYCCKUX HOHﬂTHﬁ, 00BEKTOB H SaKOHOMepHOCTeﬁ B
peasbHbIX KU3HEHHBIX CUTYAIUsIX U MPH U3yYEeHUH APYTHX YU4EeOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (popMynHpoBaTh MX Ha S3bIKE TEOMETPUH M CO3/1aBaTh
TCOMETPHUYCCKUE MOJCIIH, IMPUMECHATH OCBOEHHBIN I‘eOMeTpI/I‘IeCKI/Iﬁ anrmapar g peuICHUusA
MPaKTUKO-OPUECHTUPOBAHHBIX 3aaad, HUHTEPIPETUPOBATH )51 OLICHUBATH IMOJTY4YCHHBIC
pE3yIIbTaTHI.

OTnnunTenbHON OCO6CHHOCTBIO IIporpaMmBbl ABJIACTCA BKIIFOYEHUE B KypC CTEPEOMETPUHN B HAYAJIC
€ro HM3yduc€Husd 3aJad, pCIIacMbIX Ha YPOBHC HHTYMTHUBHOI'O IIO3HAHHUA, U OHpeJIeHéHHBIM 06pa30M
opraHu3oBaHHas paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O
MBINUICHHA, CTUMYJIUPYET IIPOTCKAHHUEC WHTYUTUBHBIX IIPOIECCOB, MOTUBHPYET K ﬂaaneﬁmeMy
M3YYEHUIO MTPeIMeTa.

[Ipenmoutenne oTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOY OOYUEHHSI, TO €CTh TEOPETHIECKHe
3HaHHWA WMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW HesTenbHOCTH. PasBuThe
MIPOCTPAHCTBEHHBIX MPEICTABICHUH y YYalIUXCsA B Kypce CTEPEOMETPHUH MPOBOTUTCS 32 CUET PEHIeHUs
3ala4 Ha CO3JAaHHME IPOCTPAHCTBEHHBIX OOpa30B W 3aZad Ha OIEPUPOBAHHME MPOCTPAHCTBEHHBIMHU
obpazamu. Cozmanue obpaza MPOBOAMTCS C OMOPOH Ha HATJISATHOCTH, a ONEpUpPOBaHUE 0Opa3oM — B
YCIIOBHUSIX OTBIICUEHUS OT HATIISAHOCTH, MBICJIEHHOTO U3MEHEHHS €0 NCXOIHOTO COIepP KaHMsL.

OcHoBHBIE cofepxaTenbHble TUHUU Kypca «['eomerpum» B 10-11 xmaccax: «MHOrorpaHHUK®HY,
«[IpsiMple W TUIOCKOCTH B TIpOCTpaHCTBe», «Tema BpameHus», «BeKToppl W KOOpAWHATHL B
mpocTpaHcTBey. DopMupOBaHUE JIOTHIECKUX YMEHHUI pacIpeenseTcss He TOIBKO MO COAepKaTeNbHBIM
JUHUAM, HO U TI0 ToAaM oOy4deHs Ha YpOBHE CpemHero o0mero o0pa3oBaHms.

Conepxxanrne 0o0pa3oBaHUS, COOTBETCTBYIOIEE NPEIMETHBIM pe3yiabTaTaM OCBOSHHS padoueit
MPOrPaMMBI, pPacIpeneNéHHBIM MO0 ToAaM OOydYeHHs, CTPYKTypHPOBAaHO TaKMM 00pa3oM, YTOOBI
OBIIAJICHNE TEOMETPHUYECKUMH TIOHATHSAMH ¥ HABBIKAMH OCYIIECTBISUIOCH TOCIENOBATEIHHO U
MOCTYIATENhHO, C COONIOJIEHWEM IPHUHINIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYyI0 CHCTEMY TE€OMETPHYECKHX MPEACTABICHHN O0YJaIOIIMXCSs, paCHIApsisi U yrioyonss e€, oOpasys
MIPOYHBIE MHOJKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 yaca B HeAemo B 10 kinacce u 1 yac B Hegenmto B 11 kiacce,
Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX Haca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSTHSI CTEpEOMETPUH. Touka, IpsMas, MIOCKOCTh, MpocTpaHCcTBO. lloHsTne 00
AKCHOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIEICTBHS U3 HUX.

B3aumHoe pacronokeHue NpSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUecs, MapasielibHble U
CKpeluBatomecs npsmole. [lapannensHocTs MPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MapasuleNbHbIE
MpsIMbIE B IPOCTPAHCTRE; MapaIeTbHOCTh TPEX MPSAMBIX; HapaslIebHOCTh MPSMON U TUIOCKOCTH. YTIIHI C
COHAIPaBJIEHHBIMU CTOPOHAMH; yrol MEXIY MpsMBIMU B MpOCTpaHcTBe. [lapannensHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH; CBOMCTBa MapaijiebHBIX IUlockocTed. IIpocteifmune mpocTpaHCTBEHHBIE
(GuTypHI Ha TUIOCKOCTH: TETPAdP, KyO, MapalieNenure]; TOCTPOCHUE CEUEHHIA.

[leprienAMKYASIPHOCTD TPSAMOM M TUIOCKOCTH: TEPIEHAMKYJISIPHbIE MpsSMble B IPOCTPAHCTBE,
MpsIMblE TTApaJUIENbHBIE U MEPIEHANKYISIPHBIE K TUIOCKOCTH, MPHU3HAK MEPHEHINKYIIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpeMa O MPSAMOM MNEPNEHAUKYISAPHON IUIOCKOCTU. YTIIbl B MPOCTPAHCTBE: YroJi MEXIY
IpsIMOM M IUIOCKOCTBIO; JIBYIPAaHHBIA yroJl, JUHEHHBIA yron AByrpaHHoro yria. IlepneHpukynsp u
HaKJIOHHbIE: PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAcCTOSIHHE OT MPSMON 10 TUIOCKOCTH, MPOEKITUS
¢urypsl Ha TMIOCKOCTh. [lepmeHauKyIsSIpHOCTh IUIOCKOCTEH: MpPH3HAK MEPIEeHANKYISIPHOCTH NBYX
miockoctel. Teopema o TpEX NMepHeHIUuKyIspax.

MHoOrorpaHHuKu

[lonsiTHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOT'OIPAHHWKA, BBIMYKIbIE W HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronbHast mpu3Ma; TpaH! ¥ OCHOBAHUS MPU3MBI;
mpsiMasi W HaKIOHHAs TPHU3MBL, OOKOBas ¥ TOJNHASA TIOBEPXHOCTh Mpu3MEL. [lapamnenenwumen,
NpSIMOYI'OJIbHBIM Napajulesienuies]; U ero cpoiictBa. Ilupamupa: N-yronbHas noupaMuja, TpaHd U
OCHOBaHHE MMUPaMUBI; OOKOBAs ¥ MOJTHAS TOBEPXHOCTH MMPAMUIBL; TPABUIbHAS U yCEUEHHAS TUPAMUIA.
OneMeHTHI MPU3MBI U TUpaMubl. [IpaBruiIbHbIE MHOTOTpaHHUKH: TIOHSATHE MTPABIIIBHOTO MHOT'OTPaHHHKA;
MpaBUJIbHAsl MpU3Ma U MpaBUJIbHAS NMUPAMHUAA; NPABUIbHAA TPEYrOJIbHAS NUPAMHUAA WU TPABUJIBHBIN
terpasap; ky0. [IpencraBiieHne O MPaBWIBHBIX MHOTOTPaHHHMKAX: OKTadJp, JOAEKadJAp M HKOCAdIP.
CedeHus MPU3MBI U IHPAMHUIBL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIHHO TOYKH, MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHH B MUPAMUIAX, TApaJUIEIEINIEIaX, IPABUIbHBIX MHOTOTPaHHUKAX.

Brruncnenve 51eMEHTOB MHOTOTpAaHHUKOB: pé&0pa, auwaroHanw, yrisl. [lmomams OGokoBoi
ITOBEPXHOCTH MW TIOJIHOM ITOBEPXHOCTH MPSIMOW TPH3MBI, ILIOMIATL OCHOBAHHM, Teopema O OOKOBOit
ITOBEPXHOCTH TPSAMOW Tpu3MEL. [lmomaas OOKOBOW TIOBEPXHOCTH M IOBEPXHOCTH IPABUILHOM
MApaMHJIBI, TeOpeMa O Iuom@aan yced€HHor mnupamuapl. [lorstne o6 oO6béme. OOBEM mHpaMUmbI,
MPU3MBIL.

[Tomo6ubie Tenma B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMAAIMHA TOBEPXHOCTEH, 00BEMaMu
HOTOOHBIX TEI.

11 KJIACC

Tena Bpalenust

Hunmuaapuyeckas  MOBEPXHOCTb,  OOpasymomye  LMWIMHIPUYECKOW  IOBEPXHOCTH,  OCh
LWIMHAPUYECKOH MOoBepXHOCTH. LlumuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb, 00pasyloIias U OCh;
IUI0IaAb OOKOBOI M MOIHOW MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3ylomine KOHMUECKON MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOU
noBepxHocTH. KOHyc: OCHOBaHME W BepLIMHA, OOpasyiolias M OCbh; IUIOLIaJb OOKOBOW M MOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoLIre 1 BBICOTA; OCHOBAHUS U OOKOBAsl HOBEPXHOCTb.

Cdepa u mwap: eHTp, paanyc, AMaMeTp; IUIOMEAaAb NOBEpXHOCTH cdephl. BzanMHoe pacrionoxenne
cdepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; tuiomans cdepsl.

W3o0paxeHune Tenn BpalleHus Ha INIOCKOCTH. Pa3BEépTka LHmmHApa U KOHyca.

KomOunauum Tten BpamieHuss 1 MHOTOTPaHHUKOB. MHOrOIpaHHHK, ONMCAaHHBIA OKOIO c(epsl;
cdepa, BIUcaHHasi B MHOTOTPaHHUK, WJIH TEJIO BPaLIEHUSI.



[onsite 06 o6béMe. OcHOBHEIE cBoiicTBa 00bEMOB Ted. Teopema 00 00bEME MPSIMOYTOIHLHOTO
napasuienenumnena 1 cineactsus u3 He€. O0bEM mumHapa, konyca. O0bEM mapa u miomans cepol.

[MonoGurie Tena B mpoctpaHcTBe. COOTHOIIECHHUSI MEXIY IUIOLIAIIMH MOBEPXHOCTEH, 00bEMamu
MOJOOHBIX TEl.

Ceuenust muMHIpa (MapajiebHO M HEPIEHAUKYISIPHO OCH), CeYeHHs] KOHyca (mapasuiebHoe
OCHOBaHUIO M IPOXOJSIIEe YepPe3 BEPIIUHY), CEUSHHUS IIapa.

BekTopbl H KOOPANMHATHI B IPOCTPAHCTBE

Bexrop Ha miockocT W B mpocTtpaHcTBe. CloKEHHWE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4Yucio. Pa3nokeHne Bekropa 1Mo TpEM HEKOMIUIAaHApHBIM BekTopam. llpaBuio
napajenenunena. PemieHue 3ajad, CBS3aHHBIX C IPUMEHEHHEM MPaBUJ JEHCTBUI C BEKTOpaMH.
[IpsimoyronpHas cucteMa KoopAuHAT B mpoctpaHcTBe. KoopamHaTsl BekTopa. [Ipocteiime 3amauu B
KOOpAMHATaX. YTOI MexkIy Bekropamu. CKaJsIpHOE MPOU3BEACHUE BEKTOPOB. BEIUMCIIEHHE YTTTOB MEXKIY
MPSIMBIMHU ¥ TJIOCKOCTSMHU. KOOpAWHATHO-BEKTOPHBIM METO/I IIPU PEIICHHH TeOMETPUIECKUX 3a7ad.

MJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

JlmuHOCTHBIE pe3ydbTaThl OCBOGHHS TMporpaMmbl  yueOHoro mpenMmera «MaTemMaTuka»
XapaKTepHU3yIOTC:

I'paxkpanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITMH OOYJArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YlieHa POCCHHMCKOr0 OOIIEeCTBa, NPENCTABICHUEM O MATeMaTHYECKHX OCHOBaX ()yHKIIMOHWUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, MPOLEAYP I'PaXKJIaHCKOr0 00IIecTBa (BBIOOPHI, ONPOCH U IIP.), YMEHUEM
BSaHMOﬂeﬁCTBOBaTB C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (bYHKIlI/ISIMI/I 1 HAa3HAYCHUEM.

IlaTpnoTHyeckoe BocIUTaHUe:

c(hOpMHUPOBAHHOCTHIO POCCHUHCKON TPaKTAHCKOW HWIACHTHYHOCTH, YBaXKCHHUS K IPONUIOMY H
HACTOAIIEMY POCCHHCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHWEM K JOCTIDKEHHSIM POCCHHCKHIX
MAaTEMAaTUKOB U POCCHUMCKOW MAaTeMaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUH B APYTHX
HayKax, TEXHOJIOTUSX, cepax IKOHOMUKH.

JyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapoaa; chOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHA, dTHUYECKOTO TMOBENEHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPHMEHEHHEM IOCTHKEHUN HAyKH U
JEeSITeTbHOCTHIO YIEHOT0; 0OCO3HAHUEM JIMIHOTO BKJIa/Ia B IIOCTPOCHNE YCTOWIMBOTO OYAYIIETO.

JcTeTHyecKoe BOCIUTAHUE:

JCTETUYECKUM OTHOIIEHWEM K MHpY, BKIFOYas ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEeKTOB, 3a/a4y, peIIeHu, paCCYKICHHH; BOCHPHUMYHBOCTBI0O K MaTEMATHYECKHM AacleKTaM
Pa3TUYHBIX BUIOB HCKYCCTBA.

Du3nyecKkoe BOCIIMTAHHE:

chOpMHUPOBAaHHOCTHIO YMEHHSI NMPHUMEHSATh MaTEMAaTHUECKHE 3HAHWS B HMHTEpecax 370pOBOTO U
Oe3omacHoro oOpa3a KW3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 37I0POBBIO (3IOpOBOE THUTAHHE,
cOamaHCHPOBAHHBIN PEXUM 3aHSATHA U OTIBIXA, PEryNspHas (QU3MYecKass aKTUBHOCTB); (PU3UIECKOTO
COBEpIIICHCTBOBAHMSI, TIPH 3aHATHUSIX CIIOPTHUBHO-03I0POBUTEIHHON AEATEITHHOCTHIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM I[EHHOCTH TPYAOIIOOWsS;, MHTEPECOM K Pa3NYHBIM cdepam
po(heCCHOHATBHON IEITEIbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €€ TPUIOKEHUSIMH, YMEHHUEM
COBEpIIATh OCO3HAHHBIA BBIOOP Oymymied mpodeccnn M peam30BBIBATE COOCTBEHHBIE >KU3HEHHBIC
IJIaHBI; TOTOBHOCTBIO WM CIOCOOHOCTBIO K MaTeMaTHYeCKOMY O0pa30BaHHIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUH BCEHW KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYACTHIO B PEIICHWH NPAKTUYECKHX 3ajad
MaTeMaTHYeCKOH HAIPaBIEHHOCTH.

JKO0JI0ruYecKoe BOCIUTAHUE:

c(hOPMHUPOBAaHHOCTHIO ~ DKOJIOTHYECKOH  KyNbTYphl, TOHWMAaHHUEM  BIMSHUS  COI[HAIBHO-
SKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHHE TIPUPOJHON M COI[MAIBHOW CpeJlbl, OCO3HAHUEM TII00aTHHOTO
XapakTepa SKOJIOTMYECKHX Npo0iieM; OpHeHTalued Ha NPUMEHEHHWE MaTeMaTU4YeCKUX 3HaHUU s
peleHrs 3a1a4 B 00JaCTU OKpPY’KalolIed Cpeabl, TNIAHUPOBAHMS ITOCTYIIKOB U OLIEHKH HUX BO3MOMKHBIX
MOCIEACTBUN AJISI OKPY>KAIOIIEH Cperpl.



I{eHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOPMHUPOBAHHOCTHI0 MHUPOBO33PCHHUS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIICCTBCHHON MPAKTHUKH, MOHMMAaHUEM MaTeMaTHYeCKOH HAayKd Kak CQepbl YeIOBEUCCKON
JIESITENBHOCTH, ATAloB €€ Pa3BUTHUSI M 3HAUMMOCTH JJIsl PA3BUTHUS IIUBHIIM3AINH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOl KaK CpEACTBOM ITO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO NEATEIFHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHHSI IPOrpaMMbl  yueOHOro mpeaMera «MareMaThKa
XapaKTepU3YIOTCS OBJaJICHHEM YHHBEPCAIBHBIMU HO3ZHABAMENbHBIMU OeliCTNEUMU, YHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCLICIBUAMU, YHUBEPCATbHIMU PECYIAMUSHBIMU OeUCMBUAMU.

1) Vuusepcanvhvie nosmasamenwvhuvle Oeticmsusi, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 0Oyuaiouuxcs (0coeHue Memoodo8 HNO3HAHUSL OKPYJICAIOWe20 Mupa,
NpUMeHeHUe T102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueii).

BazoBble Tornyeckne aeicTBUA:

° BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBLIC ITPU3HAKU MATECMATUUICCKUX O6’beKTOB, HOHHTI/Iﬁ,
OTHOIICHUH MEXIy MOHATHIMHU; (OpMYNIHpOBaTH ONpEACIEHUS TOHITHH; yCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KITACCH(PUKAIIUN, OCHOBAHUS JUIsi 00OOIICHUS U CPABHEHHUSI, KDHTEPUHU
MIPOBOIMMOTO aHAJIN3a;

® BOCIPHUHHMATh, (OPMYIHPOBATHL W MPEOOPa30OBBIBATH CYXKICHHS: YTBEPAUTENbHBIE U
OTpHUHUATECIbHBIC, CAMHUYHBIC, YaCTHBIC U O6IIII/IC; YCJIIOBHBIC;

° BBIABJIATH MATEMATUUYCCKHUE 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPEYUSA B @aKTaX,
JaHHBIX, Ha6.HIOZIeHI/I$IX u YTBCPKACHUAX npeajiaratb KpUTepun JUISL BBISIBJICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

e JlelaTh BBIBOABI C HCIIONB30BAHMEM 3aKOHOB JIOTUKH, JEAyKTHBHBIX W WHIYKTHBHBIX
YMO3aKII0YEHUM, YMO3aKITIOUEHU I 110 aHAJIOTHH;

® TIPOBOAWTH CAaMOCTOSTEIHHO OKA3aTENBCTBA MATEMAaTHYECKUX YTBEPXKICHHWH (MIpsIMBbIE M OT
MIPOTUBHOTO), BBICTpPAaWBaTh apryMEHTAINIO, MPHUBOAWUTH TPUMEPHl W KOHTPIPHUMEPHL;
00OCHOBBIBATH COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI;

e BBIOMpPATH CIOCOO pelieHUS Yy4eOHOW 3amadyd (CPaBHHBAaTh HECKOJIBKO BapHUaHTOB PELICHMS,
BBIOMpATh HanOOJIee TOAXOAIINI C YIETOM CAaMOCTOATENBHO BBIIEIIEHHBIX KPUTEPHEB).

ba3oBble ucciiegoparebckue AeiicTBus:

® JICIIONIB30BaTh BOIMPOCHI KaK HCCIIENOBATENbCKHI WHCTPYMEHT IO3HAHUS;, (HOpMymupoBaTh
BONPOCHI, (UKCUPYIOMIME MPOTHBOPEYNE, MPOOIIEMy, YCTaHABIHMBATh HWCKOMOE M JIaHHOE,
(hopMupOBaATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO, MHEHHE;

® TIPOBOAWTH  CAMOCTOSATEIBHO  CIUIAHMPOBAaHHBIM  JKCIEPHUMEHT,  HCCIEIOBaHHE  I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHWS, IMPOIEcca, BBISBICHHUIO
3aBUCHMOCTEH MEXIY 00BhEKTaMH, SBICHUSIMH, TIPOIIECCAMU;

® CaMOCTOATENbHO (OpMynMHpPOBaTH OOOOMIEHWS M BBIBOABI IO pe3yidbTaTaM IMPOBEAEHHOTO
HaOJFO/ISHHsI, UCCIEAOBAaHUA, OLIEHUBATh TOCTOBEPHOCTH MOMYYEHHBIX PE3YIhTaTOB, BEIBOJOB
H 0000I1EHHI;

® TIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TaK)Ke BBIABUTATH MPEIIIOIOKEHHS O €ro
Pa3BUTHHN B HOBBIX YCIOBHUSX.

PaGora ¢ nunpopmanueii:

® BBISBIATH JAehUIUTH HH(DOPMAIIMHU, NAHHBIX, HEOOXOIMMBIX IJI OTBETa HAa BONPOC U JUIS
pelieHus 3a1a4u;

e BHIOMpaTh HWHPOPMANMIO W3  HMCTOYHMKOB  pa3NUYHBIX  THIIOB,  aHAJIU3HPOBATH,
CHUCTEeMaTU3UPOBAaTh W HHTEPIPETUPOBATH WHMOOPMAIMIO pPAa3MYHBIX BHAOB U (opM
MIPEJICTABIICHUS;

® CTPYKTypUpOBaTh MH(OPMAIIMIO, PEACTABIATh €€ B PA3NMUUYHBIX (POPMAX, HILTFOCTPUPOBATH
rpaguyuecky;

®  OI[CHUBAThH HAGKHOCTH UH(OPMAIHH 110 CAMOCTOSITENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanonvie KoOMMYHUKamMu@Hble Oclicmeus, 00ecnevusaiom CcEOoOpMuUpoBanHOCHb
COYUANLHBIX HABBIKOG 00YUAIOUJUXCSL.
Oo0menne:

BOCIPUHMMATh W (HOPMYJIHPOBATh CYXICHUS B COOTBETCTBHU C YCIOBHSMH U UEISIMH
OOLIeHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOK) TOYKY 3PCHHS B YCTHBIX M IMHUCHMEHHBIX
TCKCTaX, JaBaTb IOJACHCHHA II0 XOAY PpCHICHHA 3aaadyv, KOMMECHTUPOBATH HOHy‘IeHHBIfI
pe3yibTar;

B XOfie OOCYKIEHHUs 3ajaBaTh BOIPOCH IO CYLIECTBY OOCYXIaeMOW TEMbl, IPOOJIEMBI,
pemaeMOf/’I 3aaa4u, BbICKa3blBaTh UJCHU, HACICHHBIC Ha MOUCK PCUHICHHA; COIIOCTABJIATL CBOU
CY)KIIEHHUS C CY’)KICHUSMH IPYTUX YYaCTHHKOB JHaiiora, oOHapy>KUBATh pa3inyhe U CXOJCTBO
MO3UIIHIA; B KOPPEKTHOH (opMe HOpMYIHPOBATh Pa3HOTIIACHS, CBOM BO3PaKCHHS,
NpeaACTaBIATL PE3YyJIbTaThl PCIICHUA 3aJladyv, OKCHCPUMCHTA, HWCCICA0BaHUsA, IIPOCKTA,
CaMOCTOSTEIFHO BBEIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajqad Mpe3eHTAlH |
0COOCHHOCTEH ayTUTOPUH.

CoTpyaHHY€eCTBO:

IIOHMMAaTh M HCIIONB30BaTh IMPEHMYIIECTBA KOMAaHAHOW W HWHAMBHIAYaJbHONM pabOThl TpH
pelieHny Y4eOHBIX 3a/a4; NPUHUMATh IIe1b COBMECTHOH JEATEIbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOW paboThI, paclpeessiTh BHIBI paboT, JOroBapuBaThCcs, 00CYKAATh
MIpoIIeCcC U pe3yabTaT paboThl; 00001MaTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYIMOBBIX QopMax padoTel (0OCykaeHUs, OOMEH MHEHHH, «MO3TOBBIC
ITYPMBD» W HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAWHWUPOBATH CBOHM JAEHCTBHS C
JPYTUMH WIEHAMH KOMaH[IBI; OIIEHHWBATh KAaueCTBO CBOEr0 BKJIaja B OOMIMI MPOAYKT IO
KpUTEPHUSIM, CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOZEHCTBUA.

3) Vuusepcanvhvie pezynsamuenvle Oetlicmeusi, 006ecneyusarom QopmMuposanue CMbLCI0BbIX
VYCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranuszauus:

COCTaBJIATH IIJIaH, aNTOPUTM PELISHHs 3aJa4H, BEIOUPATh CIOCO0 PEIIeHns ¢ yIETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHAHTHI PEIICHUI ¢ y4éTOM HOBOM MH(pOPMALIUK.

CaMOKOHTpPOJIb:

BJIAJICTh HABBIKAMU ITTO3HABATENBHON peIeKCHH KaK OCO3HAHUS COBEpIIAeMBIX NEHCTBUI M
MBICIIUTENIBHBIX ~ IIPOLECCOB, WX PpE3yAbTAaTOB; BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOLIecca M Pe3yNbTaTa penIeH sl MaTeMaTHIeCKOH 3a1a4m;

IpeIBUICTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IIPH PEUICHHH 3aJadd, BHOCHTH
KOPPEKTHBEI B ICATENLHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAHICHHBIX OIMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3YNbTaTa IENHM U YCIOBUSM, OOBSCHATH NPUIUHBI JOCTHDKEHUS
WIN HENOCTWKEHUS pe3yJabTaTOB JEATENbHOCTH, HAXOAWTh OMMOKY, [aBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OrniepupoBaTh MOHATUSAMH: TOYKA, IPSAMasi, INIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBHS M3 HUX IPH PEUICHUH T€OMETPUYECKUX 3a/1au.

OrmepupoBaTh MOHATUSAMH: TAPAILIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

KitaccuduimpoBaTh B3aMMHOE PACIIOIOKEHHE MPSIMbIX H TIIOCKOCTEl B IPOCTPAHCTBE.

OrmiepupoBaTh MOHATHSMHU: JABYTPAHHBINA YToJl, TPaHU JBYTPAHHOTO yIiia, pedpo ABYrpaHHOTO yIJia;
JIMHEHHBIN YToJl IBYTPaHHOIO yIiia; rpaaycHas Mepa JBYTPaHHOIO yria.

OrepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BBITYKJIBIA M HEBBITYKJIBI MHOTOIPaHHUK, JIEMEHTHI
MHOTOIpaHHUKA, PaBUIBHBIA MHOTOIPaHHUK.

PacriosHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (MHMpaMH[a; NPH3Ma, HPSIMOYTOJIbHBIN
napasJienenunes, Kyo).



KnaccuunupoBaTh MHOTOrpaHHUKHM, BBIOMpas OCHOBaHHSA A KiaccuDUKauH (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; TpPaBHIbHBIE MHOTOIPAHHUKH, TMPSIMBIE W HAKJIOHHBIE TPHU3MBI,
napasieNenumne/isl).

OnepupoBaTh MOHATUSMHE: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOIPaHHHUKOB.

OOBSCHATH TPUHLIUIIBI TIOCTPOCHUS CEUEHUH, HCTIONB3YsI METOA CIIEAOB.

CTpouTh Ce4eHUs] MHOTOTPAaHHUKOB METOIOM CJICIOB, BHITMIONHSATH (BBIHOCHBIE) TNIOCKUE YEPTEKH
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BH] CBEPXY, COOKY, CHU3Y.

Pemath 3amaun Ha HaXOXKIEHHE TEOMETPHYECKMX BEIMYMH IO 00pa3liaM WM alIropUTMaM,
MPUMEHSISI M3BECTHBIE aHATUTUYCCKUE METONBI TPU PEHICHUH CTaHAAPTHBIX MAaTEMAaTUYeCKUX 3a7a4 Ha
BBIUMCIICHHE PACCTOSHUN MEXKIY IBYMSI TOUYKAMH, OT TOYKH JIO MPSIMOU, OT TOYKHU JO TUIOCKOCTH, MEXKIY
CKPELINBAIOIIMMHUCS MPSIMBIMH.

Pemath 3amaun Ha HaXOXKIEHHE TEOMETPUUYECKHX BEJIMYUH IO 00pasliaM WM alropuTMaM,
MPUMEHSISI M3BECTHBIEC aHAUTUYCCKUE METONBI TIPU PEHICHUH CTaHAApTHBIX MAaTeMAaTHYeCKUX 3a7a4 Ha
BBIUMCIICHHE VYTJIOB MEKAY CKPEIMBAIOIIUMHUCS TMPSIMBIMUA, MEKIY MPSIMOA M IUIOCKOCTHIO, MEXIY
TUIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Bbruucnsate 00bEMBI M IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAHHHUKOB (NpU3Ma, NHpaMuia) ¢
MpUMeHeHHeM (OpMYI; BBIYMCIATH COOTHOIICHWSI MEKIYy IUIOMAASIMHU TOBEPXHOCTEH, 00bEMamu
MOJJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATHSIMU: CAMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCh U TUIOCKOCTH CHMMETPHU;
LEHTP, OCh M TNIOCKOCTh CUMMETPUU (HUTYPHI.

WzBnekats, mpeoOpa3oBBIBATh M WHTEPIPETUPOBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuIeckruX (pUrypax, mpeiCcTaBlIeHHYIO Ha YepTekKax U pUCYHKaX.

[MpumensaTs TeoMerprueckre (GakThl ISl PEHISHUs] CTEPEOMETPUIECKUX 3ajad, TIPEIIoIararnx
HECKOJIBKO IIaTr0OB PEIleHNsI, €CI YCIOBUS PUMEHEHHS 3a1aHbI B SIBHOU (opMme.

[MpuMensaTs TpocTEWIIME MPOrPAMMHEIE CPEICTBA H JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU peIeHUH CTePEOMETPUYECKHX 3a/ad.

[TpuBoANTs TPHMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOAE M KHU3HH, PAcIlO3HABATh
MPOSIBJICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsTH MOMy4YeHHBIE 3HAHUS HA MIPAKTHKE: aHAJIN3UPOBATh PEaIbHBIC CUTYAlluH U TIPHUMEHSATD
M3y4YCHHBIC TOHATHS B MpOLECCe IOMCKA PEIICHUS MaTeMaTHYeCKH C(HOPMYIHPOBAHHOH HpPOOIEMBI,
MOZICIUPOBATh pEAIbHBIC CUTYallMd Ha S3BIKE TCOMETPHM, HCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCTIONb30BAHNEM T€OMETPUYECKUX IOHATHH M TEopeM, ammapaTta aareOphl; pemaTbh MPaKTHYECKHe
3a71a4M, CBA3AHHBIC C HAXOXKICHHEM I'€OMETPHYECKUX BEITHMYHH.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
n/n NPOrpaMMbl Bcero Kourpoasubie | Mpakrueckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypeb
1 BBejieHne B cTepeoMETpHIO 10
2 IIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapayeapbHOCTh MPSAMBIX M IIIOCKOCTEN
3 HepHeHILHIf'YHHpHOCTB MPSMBIX 1 12
IIJIOCKOCTEHN
4 Yriisl MEXY IPSIMBIMH U IIJIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 O06BbEMBI MHOTOTPaHHHUKOB 9 1
7 IToBTOpEHNUE: CEUEHMS], PACCTOSIHUS U YIJIBI 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3y4eHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TOHATHUS CTEPEOMETPUH: TOUKA,
npsimMasi, MJI0CKOCTh, TPOCTPaHCTBO. [IpaBua
M300pakKeHUs HA PUCYHKAX: H300PaKSHHUSI
HHOCKOCTeﬁ, napaljiCIbHBIX MIPAMBIX
(0oTpe3KoB), CepeTMHBI OTpE3Ka

05.09.

IlonsTus: NEPECCKaroIMrECA IJIOCKOCTH,
MEPECCKAIOIIMECA IpsiMas U IMIIOCKOCTh

07.09.

IlonsTus: NEPeCCKaroIureCA MI0CKOCTH,
MEPECCKAIOIMECA ITpsiMas U IMIIOCKOCTh

12.00.

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHne MHOTOTPaHHUKOB Ha PHCYHKAX,
Ha IPOEKIIMOHHBIX YepTekax

14.00.

Hauansabie cBefeHms 0 KyOe i mupaMue, uxX
pa3BépTku 1 Moenu. CedeHus
MHOTOI'PaHHUKOB

19.09.

Hauanbusie cBenenms o kyde u mupamuie, ux
pa3BépTku 1 Mogenu. CedeHus
MHOT'OI'PaHHUKOB

21.09.

[MonsiTne 06 aKCMOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHU H
CIIEJICTBUSI M3 HUX

26.009.

[MonsiTne 06 aKCHOMAaTHYECKOM TOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHU H
CIIEJICTBUSI M3 HUX

28.009.

ITousaTre 06 aKCHOMAaTUYECKOM MMOCTPOCHUU
CTCPCOMCTPHHU: AKCHUOMBI CTCPECOMECTPUH U
CICACTBHA U3 HUX

03.10.

10

IToHsaTre 06 aKCHOMAaTUYSCKOM IMOCTPOCHUHU

05.10.




CTCPCOMETPHU: AKCHUOMBI CTCPCOMETPUU U
CJICACTBHA U3 HUX

B3anMHOe pacronoxeHue NpsMbeIX B

11 MPOCTPAHCTBE: MepeceKaroIec, 1 10.10.
napajuieNbHbIC U CKPEIIMBAIOIIMECS MTPSIMbIC
ITapauienbHOCTB MPSAMBIX U IIJIOCKOCTEHN B

12 TPOCTPAHCTBE: NapaIlIEIbHBIC PSMBIC B 1 12.10.
MIPOCTPAHCTBE; MapalIeNbHOCTh TPEX
MPSIMBIX
ITapasurenbHOCTB MPSIMBIX U IIJIOCKOCTEHN B

13 npoctpancTBe: [lapamiensHOCTs IpsiMoi 1 1 17.10.
IJIOCKOCTH

14 YTIIbI ¢ COHATPaBIEHHBIMU CTOPOHAMU 1 19.10.

15 Yron Mexay npsSIMbIMH B TPOCTPAHCTBE 1 24.10.

16 Yron Mexay npsSMbIMH B TPOCTPAHCTBE 1 26.10.

17 ITapannenbHOCTh TIIOCKOCTEHN: MapaliienbHble 1 07.11.
TUIOCKOCTH

18 CBoiicTBa MapaJjIeIbHBIX TIOCKOCTEH 1 09.11.

19 [IpocTeiiue NpocTpaHCTBEHHbIE QUTYPHI Ha 1 1411,
IUIOCKOCTH: TETpa’p, Ky0, mapaienenumnes

20 ITocTpoeHue cedeHui 1 16.11.

21 ITocTpoeHue ceueHuit 1 21.11.
Kontponwsaas padota o teme "[Ipsmeie u

22 IJIOCKOCTH B IpocTpaHcTBe. [lapamienbHoCTh 1 23.11.
MIPSIMBIX U TIIOCKOCTEH "

23 IlepnenauKyaapHOCTD NPSMOM U IIIOCKOCTH 1 28.11.
HePIICHIUKYIISPHBIE TIPSIMBIE B TPOCTPAHCTBE

24 [MpsiMble napautensHble 1 1 30.11.
MEePIICHIUKYISIPHBIE K IIIOCKOCTH

o5 [TpsiMble apautebHbIE U 1 05.12.
MEPIIEHIUKYIISPHBIE K IIIOCKOCTH

26 [Tpu3HaK nepreHIuKyIIPHOCTH IPSMOH U 1 07.12.
TUIOCKOCTH

27 [Tpu3Hak nepneHIMKYISIPHOCTH MPSIMOU U 1 12.12.




IIJTIOCKOCTH

Teopema o mpsIMON HepHeHINKYIIpHON

28 1 14.12.
IJIOCKOCTH
Teopema o psAMOMN NepIEHUKYIIIPHOI
29 P P PHEHAY TP 1 19.12,
IJIOCKOCTH
Teopema o psAMOM NepIEHUKYIIPHOR
30 P P PHEHAY TP 1 21.12.
IJIOCKOCTH
[NepnieHaUKYISIp M HAKJIOHHBIE: PACCTOSHHE
31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1 26.12.
HPSIMOM 10 TUIOCKOCTH
[NepnieHAUKYISIp M HAKJIOHHBIE: PACCTOSHHE
32 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE OT 1 28.12.
NPSIMOM 10 TUIOCKOCTH
[epnieHOUKYISIp M HAKJIOHHBIE: PACCTOSHHE
33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE OT 1 09.01.
NPSIMOM 10 TUIOCKOCTH
IlepnieHauKysIsIp M HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 MIOCKOCTH, PACCTOSIHHE OT 1 11.01.
MPSIMON J10 TIIIOCKOCTH
VYTIIBI B IPOCTPAHCTBE: YTOJI MEXIY NPAMON
35 poctp - A TP 1 16.01.
U IJIOCKOCTBIO
BYI'PaHHBIN yroJjl, TMHEUHBIN Yroji
36 Jleyrpariitbiii yrox, yr 1 18.01.
JBYTPaHHOIO yrija
BYI'PaHHBIN yroJjl, TMHEUHBIN Yroji
37 Jleyrpariitbiii yrox, yr 1 23.01.
JIBYTPaHHOIO yrija
38 [lepnenauKyIIpHOCTD MJIOCKOCTEN : IPU3HAK 1 2501
NEPHEHANKYJISIPHOCTH IBYX INTOCKOCTEU T
39 [lepnenauKyIspHOCTD MIIOCKOCTEN : MPU3HAK 1 3001
NEPHEHANKYJISIPHOCTH JIBYX INTOCKOCTEN T
40 [epnieH qUKYISIPHOCTD TIIOCKOCTEN : IPU3HAK 1 01.02
NEePHEHANKYJISIPHOCTH JIBYX INTIOCKOCTEN T
41 Teopema o TpEX mepreHUKyIsIpax 1 06.02.
42 Teopema o TpEX mepreHUKyIsIpax 1 08.02.
43 Teopema o TpEX mepIeHUKYIIpax 1 13.02.




44

Kontponshas pabora o remam
"Ileprien AUKYIAPHOCTD MPSIMBIX U
= n

mIockocTel" u "YTiIbl MeXay NPAMBIMU U
m1ockocTsIMu"”

15.02.

45

ITonsiTe MHOrOrpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPAHHHUKA, BBIITYKIIbIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA
MHOI'OI'PaHHMKA

20.02.

46

IIpusma: nN-yroseHas npu3mMa; rpaHu v
OCHOBAHMS NPU3MBI; IIPsIMasi U HAKJIOHHAs
MPHU3MBI; OOKOBAs W MOJTHAS TOBEPXHOCTD
[IPU3MBI

22.02.

47

[Tapamienenunen, npsiMOYTOIbHBIN
napasuleielIunel ¥ ero cBoicTaa

27.02.

48

[Inpamupa: N-yrospHas NUpamMua, TPaHu U
OCHOBAaHHUEC NMUPaMU/IbI; OOKOBAast ¥ MOJTHAS
MTOBEPXHOCTh MMUPAMHU/IBL; IPABHIIbHAS H
yceu€HHasi mupaMuia

29.02.

49

[IpaBHIbHBIC MHOTOTPaHHHUKH: TTOHSTHE
MPAaBUIIBHOTO MHOTOTPAaHHUKA; TPABUJIbHAS
MpHU3Ma ¥ TPAaBUIIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS MHUPAMHJIA U
MIPaBIIIBHBIA TETpa’ap; KyO

05.03.

50

[IpencraBnenue o MpaBUIBFHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOIEKaAdAP U
HKOCadIp.

07.03.

51

Cummerpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKH, IPSIMOM, TNIOCKOCTH.
OneMeHThl CHMMETPUH B MUPAMUAAX,
napasuiesenunenax, IpaBIIbHbIX
MHOTOTPaHHUKAX

12.08.

52

Beruucnenre 31eMeHTOB MHOTOIPaHHHUKOB:
pEOpa, AMaroHaH, Yrisl

14.08.

53

[Tnomane 60KOBOM MOBEPXHOCTH U TTOTHON
ITOBEPXHOCTH TIPSIMO TTPU3MBI, TLIOIA/Tb
OCHOBaHUI, TeopeMa 0 OOKOBOI MOBEPXHOCTH

19.08.




MIPSIMOM TIPU3MBI

[Tnomans 6GOKOBOW MOBEPXHOCTH U
TTOBEPXHOCTH MPABWIBHON TUPAMHUIBI,

54 TeopeMa O IO OOKOBOM MOBEPXHOCTH 1 21.03.
YCEUEHHON UPAMUJIBI
B Mwororpanmat ! 04.04.
56 [ousiTre 06 00BEME 1 09.04.
57 O0BEM nupaMu bl 1 11.04.
58 O0BEM nupaMuIbl 1 16.04.
59 O0BEM nupaMuIbl 1 18.04.
60 O0BEM TUPaMHJTBI 1 23.04.
61-62 O0BEM TPU3MBI 1 25.04.
63 O0BEM TPU3MBT 1 02.05.
64 KonTtponrsHas pa6"0Ta o Teme "OO0BEMBI 1 07.05.
MHOTOTPaHHUKOB
[ToBToOpenue, 0600IIEHIE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHue ceueHuit B 1 14.05.
MHOTOTPaHHUKE
[MoBTOpenue, 0600IIEHIE CUCTEMATH3AITUS
3HaHUU. BrluncieHne pacCTOSHUM: MEXIY
66 JBYMS TOYKaMU, OT TOYKH JI0 MPSIMOMA, OT 1 16.05.
TOYKH JIO TTIOCKOCTH, MEXKTY
CKPEIIMBAIOIMMUCS MPSIMBIMH
67 Wrorosast koHTponpHas padoTra 1 21.05.
[ToBTOpeHue, 0600MEeHNE CHCTEMATH3AIIHS
3HaHUU. BrluncieHne yrioB: MEeXIy
68 CKPEIUBAIOIIIMICS TIPSIMBIMHU, MEXKTY 1 23.05.
MPSIMOH W TIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJIOB MEX]TY TIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68







