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Ilnanupyemoie pesyiomamol

ba3oBrlii ypoBeHb
«I1pobeMHO-PYHKIIMOHAJIbHBIE PE3YJIbTAThI»

Yriy0aeHHbli ypoBeHb
«CuCcTeMHO-TeopeTHYECKHUE Pe3yIbTaThD»

Pa3zgen |. BbINyCKHUK HAYYUTCHA I11. BbIMyCKHUK MOJYy4YUT 1. BbINyCKHUK HAYYHTCS V. BoIyCKHUK NOJTYYHT
BO3MOKHOCTh HAYYHTHCHA BO3MOKHOCTh HAYYUTbCS

Heaun JJ1s1 BCII0Ip30BaHUS B Jlna paseumus mvluiieHus, g ycrienrtHoro mpogoInKeH s 00pa3oBaHUs Jlns obecneuenus

OCBOCHMSI [IOBCEIHEBHOM KU3HU U UCNONIb306AHUS 8 NOBCEOHEBHOIL IO CMEIMATLHOCTSIM, CBSI3aHHBIM C MPUKIAIHBIM | 603MONCHOCTIU YCNEUHO20

leeL[MeTa 06CCHe‘leHI/I}l BO3MOXXHOCTHU MHCUBHU HCITIOJIBb30BAHUECM MAaTEMATUKHU leOaOJZOfC@HM}l 06[)61306‘617—[1/{}1 no
YCHCH_IHOFO IIPOAOJIKECHU A u O6€CI’I€U€HM}Z BO3MOIICHOCMU cneyuanrbHoCmAm, C6A3AHHbIM C
06p330BaHI/I${ 110 ycneuwrnozo l’lpOdO]l:)fceHu}l ocyuiecmeieHuem Haqu0ﬁ u
CIICINAJIbBHOCTAM, HC 06pa3’060Hu}1 no cneyuajilbHoCmsAM, He ucme@oeameﬂbcxoﬁ
CBSA3aHHBIM C HpI/IKJ'Ia,[[HLIM CBA3AHHbIM C I’lpuK]l(l()HblM ()eﬂmeﬂbnocmu 6 06ﬂacmu
HNCITIOJB30BAaHUCM MAaTCMAaTUKHU UCNOJIb30BAHUECM MameMamuKu Mamemamuky U CMEINCHbIX HaYK

TpeboBaHusi K pe3yJbTaTam
TI'eomempusn | — OnepupoBaTh Ha 6a30BOM —  Onepupogamv NOHAMUAMU. — Brnazgets reoMeTpuUeCKUMU TIOHATUAMU TP | —  HMmemb npedcmasnenue 0o

YPOBHE TIOHATUSMH: TOUKA,
npsMasi, IOCKOCTh B
MIPOCTPAHCTBE,
HapauieNIbHOCTh U
NEePIEHIUKYISIPHOCTh
NPSMBIX U IUIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIE
BUJIBI MHOTOTPaHHHUKOB
(npu3ma, nupamMua,
MPSIMOYTOJIbHBIN
napajuiesienuIen, Kyo);

—  u300paxkaTh U3ydaecMble
(GUrypBI OT pYKH U C
NPUMEHEHUEM IIPOCTHIX
YepPTEIKHBIX HUHCTPYMEHTOB;

— genath (BBIHOCHBIE)
TUTOCKHE YEePTEXKH U3
PHCYHKOB IPOCTBIX
00BEeMHBIX (DUTYD: BUA
CBEpXY, COOKY, CHH3Y;

—  U3BJIEKaTh HH(POPMALIUIO O
NPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTypax,
IpECTaBICHHYIO Ha
yepTeKax U pUCyHKaXx;

— TIPUMEHSATH TEOpEMY

moukKa, npiamas, njiloCKocmbs 6

npocmpancmee, napajiliejlbHocms

U nepneHOUKYIAPHOCb NPAMbIX
U naIocKocmeli;

—  npumeHambs 0714 peuieHus 3a0ay
eeomempuiecKkue ghakmol, eciu
VCNI08UsL NPUMEHEHUS 3A0aAHbL 6
56HOU (hopme;

—  pewams 3a0a4u HA HAX0HCOeHUe

2e0MeMPU1ecKUx GeIUUH No
00pasyam unu aroPumMam;
—  Oenamvb (8bIHOCHbBIE) NIOCKUE

uepmesicu u3 pucCynHKoe 00beMHbIX

Quzyp, 6 mom yucne pucosams
8U0 cgepxy, cOOKY, cmpoums
ceueHUss MHO202PaHHUKO8,

— U3ejleKkaniv, uHmepnpemupoeamao

u npeobpazoevieams

UHGOPMAYUIO O 2e0MEMPULECKUX

Queypax, npedcmasientyro Ha
yepmedicax;

—  NpUMEHAMb 2eoMempuyecKkue
gaxmul 0na pewenus 3a0au, 8
Mom uucie npeononazaruux
HeCKOMbKO Wla208 peueHusl,

—  ONUCHIBAMb 83AUMHOE

pELICHNH 3a/1a4 U IPOBEACHUH
MaTeMaTHYECKUX PacCy KICHHH;
CaMOCTOSITETILHO POPMYITHPOBATH
oTpeieNIeHHs FTeOMETPHUYECKHUX PHTYD,
BBIJIBUT'aTh THIIOTE3bI O HOBBIX CBOWCTBAX U
NpPU3HAKAaX TEOMETPHUUYECKUX (QHUTYDP U
00O0CHOBBIBATh HJIM ONPOBEPTaTh HX,
00001IaTh MM KOHKPETH3UPOBATh
pe3yNIbTaThl Ha HOBBIX KJlaccax (Guryp,
HPOBOJUTH B HECIIOXKHBIX CITyJasix
KJIaccu(UKAIHI0 GUTYP 10 Pa3InIHBIM
OCHOBAHUSIM;

UCCIIEZIOBATh YSPTEKH, BKIIIOYAS
KOMOMHANU QUTYP, U3BICKATh,
WHTEPIPETUPOBATH U MPEOOPa30BLIBATH
WHPOPMAITUIO, TIPE/ICTABICHHYIO Ha
yepTexax;

perarh 3a1a4l reoMEeTPHYECKOTO
COZIepIKaHUs, B TOM YUCIIE B CUTYalHUsX,
KOTJ[a aITOPUTM pEIIeHHS He CIIeyeT SIBHO
U3 YCIIOBUSI, BBIIOJIHATH HEOOXOIUMBIC JIIS
pELIeHUs 33/1a4H JIOTIOJTHUTEIbHBIE
HOCTPOCHHS, UCCIIE0BATh BO3MOXKHOCTD
MPUMEHEHUS TeOpeEM U POPMYIT TSl peHIeHNUs
3a/1a4;

yMeTb ()OPMYITHPOBAThH M JJOKa3bIBaTh

AKCUOMAMUYECKOM
memooe;

—  enaoemv NOHAMUEM
2eomempuiecKue mecma
MoYeK 8 NPOCMPAHCMEe U
YyMemb NPUMEHSIMb Ux Ol
peuterus 3a0ay;

—  yMemb NPUMeHsIMb OJisl
peuterust 3a0au c8otcmed
RIOCKUX U 08YZPAHHBIX
Venos, mpexepanHoco yend,
meopembl KOCUHYCO8 U
CUHYCO8 OJ151 MPEXSPAHHO20
yena;

—  enaoemv noHsmuem
NEPREeHOUKYIAPHOE CeUeHUE
nPUMbL U YMEMb
NpUMeHsIMb €20 npu
peuteruu 3a0au;
umemnv npedcmagienue o
080UCMEEHHOCU
NPABUTILHBIX
MHO202PAHHUKOB;
61a0emob NOHAMUAMU
YEHmMPAIbHOE U
napauienvHoe




IIucdaropa npu BerarcIeHAN
3JIEMEHTOB
CTEPEOMETPHUECKHIX (QUTYD;

—  HaxOAHUTh O0BEMBI U
TUTIOIIA M TIOBEPXHOCTEMN
MPOCTENIITNX
MHOTOTPaHHUKOB C
npuMeHeHueM Gopmys;

— pacro3HaBaTh OCHOBHBIE
BUJIBI TEJT BpaleHus (KOHyC,
MAIAHAP, cdepa u map);

—  HaxOAWTh OOBEMBI U
IJIOMIaIN IOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAHHUKOB U TEJ
Bpali€Hus ¢ IpUMCHCHUCM

dhopmyi.

B nosceounesnoti scusnu u npu
uzyyenuy Opyaux
npeomemos:

—  COOTHOCHUTH a0CTpPaKTHEIE
T€OMETPHUYECKUE MTOHATHS U
(baxThI ¢ peanbHbIMU
KN3HCHHBIMHU O6’LeKTaMI/I u
CUTYaIUsIMU;

—  UCIOJb30BaTh CBOKCTBA
IIPOCTPAHCTBEHHBIX
TeOMETPUUECKUX QUTYD JUIS
pEIIeHus THITOBBIX 33134
MPAKTHYECKOTO
COJZIepIKaHus;

—  COOTHOCHUTbH IUIOLIAAU
MTOBEPXHOCTEH Tel
OJIMHAKOBO (hOPMBI
pa3IMYHOTO pa3Mepa;

—  COOTHOCUTH 0OBEMBI
COCY/IOB OJINHAKOBOM
(hopMBI pa3TUYHOTO
pasmepa;

—  oleHuBaTh popmy
MPaBHILHOTO

PACNON0JICEHUE NPAMBIX U
nIOCKOCmell 6 NPOCMPAaHCcmee;

—  opmynuposams ceoticmea u
NpUsHaKu gueyp;

—  00Ka3vl8amMb 2eoMempuyecKue
VIMBEPAHCOCHUS;

—  grademb CMAHOAPMHONU
Kraccugpuxayueti
NPOCMPAHCMBEHHBIX pucyp
(nupamuowl, npuzmul,
napanienenuneost);

—  Haxooumb 06veMbl U NIOWAOU
HOBEPXHOCMEL 2e0MEMPULECKUX
mes ¢ npuMeHeHuem Gopmyi;

—  GbIYUCTAMb PACCMOSHUSL U V2TIbl 6
npocmpancmae.

B noeceonesrnoui srcuznu u npu
usyueHuu Opyeux npeomemos.

—  UCHONb308aMb CEOUCMEA
2eomempuieckux ueyp ona
Ppelenus 3a0ay nPaKmu4ecKo2o
xapaxmepa u 3a0ay u3 opyeux
obracmeti 3HaHULL

reOMEeTPHUYECKIE YTBEPIKICHUS;
BJIQICTh MOHATHUAMH CTEPEOMETPHU: TIPU3Ma,
napajuleNieiine ], TUpaMuIa, TeTPpasp;
MUMETb IpeAcTaBIeHHs 00 akcHoMax
CTEPEOMETPHH U CICICTBHUAX U3 HUX U YMETh
MPUMEHSTh UX TPHU PELLICHUH 3a/1a4;

YMETb CTPOUTH CEYEHHsI MHOTOTPAHHHUKOB C
HCTIONIb30BAaHUEM PA3IMYHBIX METOJIOB, B TOM
YUCIIe U METO/Ia CIIE/IOB;

WUMETh IpeACTaBICHHE O CKPEIIMBAOIINXCS
NPSAMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ PAaCCTOSTHAE MEXKTy HHMU;
HNPUMEHSTH TEOPEMBI O TTAPAIICITBHOCTH
HPSMBIX U TNIOCKOCTEH B MIPOCTPAHCTBE MIPU
peleHnH 3a/1a4;

YMETh IPUMEHSTH TapaiebHOe
MPOEKTUPOBaHUE ISl H300paxeHust (GUryp;
YMETb HIPUMEHSTH TIePICHIUKYIIPHOCTH
IPSIMO U TNTOCKOCTH TIPH PEILICHNH 33134,
BJIaJICTh MOHSATHSIMUA OPTOTOHAIBHOE
MPOEKTHPOBAHKE, HAKJIOHHBIE U UX
MPOEKIMH, YMETh IPUMEHSTh TEOPEMY O
TpeX NEePIEeHIUKYIAPaX MPU PELICHUH 33/1a4;
BJIAJIETh MTOHSATHSIMHU PACCTOSTHUE MEXKITY
¢urypamu B IpoCTpaHCTBE, OO
NEPIEHIUKYISP ABYX CKPEHINBAIOIIHXCS
OPSMBIX H YMETh IIPUMEHSTh HX IPU
pELIeHUH 33/1a4;

BJIAJIETh TIOHSATHEM YTOJI MEXKAY MPSIMOH 1
TUIOCKOCTBIO X YMETh MTPUMEHSTH €T0 MpU
peleHnH 3a/1a4;

BJaJI€Th OHATHSIMHU JABYTPaHHBIN YTOJI, yToJl
MEXY TIOCKOCTSAMH, NEPICHIUKYIISIPHBIE
TUTOCKOCTH U YMETh IPUMEHSTh UX MPH
peleHnH 3a/1a4;

BJIaJETh MOHATHAMU NPU3MA,
napajefenumes 1 IpUMEeHsTh CBOHCTBa
napaJulesielIiIea Mpy peleHny 3a/1a4;
BJIaJIETh MOHSATHEM TPSMOYTOJIbHBIH
napajuieNieIne ] ¥ IPUMEHATH €ro Mpu
peleHnH 3a/1a4;

BJaJICTh MOHATHSIMHU IUPAMUAA, BUIBI

npoexmuposanue u
NPUMEHAMb UX NPU
nocmpoeruy ceveHuti
MHO202PAHHUKOB MEMOOOM
npoexyuli;

umMems npedcmagieHue o
pazeepmie MHO202PAHHUKA
U Kpamyatiwem nymu na
HOBEPXHOCMU
MHO202PAHHUKA,

umems npedcmagieHue o
KOHUYECKUX CeYeHUSX,
umemsv npedcmasienue o
Kacarowuxcs cgepax u
KOMOUHayuu mei 6paujeHus
U ymemsb NPUMeEHAMb Ux npu
peutenuu 3a0ay,
NpUMeHAmMb NPU peteHuU
3a0ay popmyny
PAcCmosHUs Om MmoyKu 00
nrocKocmu,

671a0emb PA3HbIMU
cnocobamu 3a0anus npAmMou
VPABHEeHUAMU U YMEMb
NpUMeHAMb NPYU peteHuu
3a0ay,

NPUMEHAMb NPU PeleHuu
3a0ay u OOKA3amenbCmee
meopem GeKmopHbIl Mmoo
U Memoo KOOpouHam,
umemsv npedcmasienue 06
akcuomax obvema,
npumeHamo opmyivl
00beM08 NPAMOY201bHO20
napanienenuneod, NPU3Mul
U nUPamMuodvl, mempasopa
npu pewieHuu 3a0a4;
npUMeHAmsb meopembvl 00
OMHOUEHUSIX 00beMO08 npu
peuteruu 3a0au;
NpUMEHAMb UHmezpai 0
8bIYUCTEHUSL 00EMO8 U




MHOTOTpaHHHUKA MTOCIIe
CITMJIOB, CPE30B H T.II.
(ompenensaTh KOIUIECTBO
BEpILINH, pedep U TpaHei
HOTy4SHHBIX
MHOTOTPaHHUKOB)

MUPAMU, SJIEMEHTBI ITPABUILHON ITUPAMUIBI
1 YMETh IPUMEHSATh UX MPHU PEIICHUHU 3a7ady;
UMETh MPEJACTaBICHHUE O TeopeMe Ditnepa,
MPaBWILHBIX MHOTOTPaHHHUKAX;

BJIQJICTh TIOHATUEM ILUIONIAN TOBEPXHOCTEH
MHOTOTPaHHUKOB U YMETh PUMEHSTH €r0
[IPH PEIICHUH 3a/1a4;

BJIQJICTh TIOHSATUSIMH TEJIa BpAIICHUS
(ummuHAp, KOHYC, ap u chepa), X CCUeHUS
Y YMETh IPUMEHSTH UX MPU PEIICHUU 337a4;
BJIaJICTh IIOHATUAMU KacaTeabHbIC IPSIMbIEC U
TUIOCKOCTH U YMETh IPUMEHSTh U3 TIPU
peleHur 3a/1a4;

UMETh NMPEACTABICHHS O BIIMCAHHBIX U
OTKMCAHHBIX cepax U yMeTh PUMEHITh UX
TIPU pEIICHUN 3371ay;

BJIAJETh HOHATHAMH 00bEM, 00BEMBI
MHOTOTPAaHHUKOB, TEIl BPAIICHUS U
MPUMEHSATH UX TIPH PELICHUH 33]1a4;

HMMETh MPEJACTABICHHUE O Pa3BEPTKE
IWIMHJPA U KOHYCa, IO TTOBEPXHOCTH
[UITMHIIPA U KOHYCA, YMETh MPUMEHSTh UX
[IPY PEIICHUY 3a/1a4;

HMMETh MPEACTaBICHHUE O TUIOIIAIU Chephl U
YMETh IPUMEHSTD €0 IPU PEIICHUU 33]1aY;
YMETh peIiaTh 3a/1a4i Ha KOMOHHAIUH
MHOTOTPAHHUKOB U TEJ BPAIlCHHS;

HUMETh TPEICTaBIICHHE O TIOJ00UU B
MPOCTPAHCTBE U YMETh PENIaTh 3a/1a4K Ha
OTHOIIIEHNE 00BEMOB U IIIOIIAIEH
MTOBEPXHOCTEH MOIOOHBIX QUTYP.

B nosceonesnotl scusnu u npu usyyenuu opyaux

npeomemos.

COCTaBJIAITh C UCIIOJIb30BaHUEM CBOMCTB
reOMETPUYCCKUX (QUTYD MAaTEMAaTUICCKHUE
MOJIEIH [T PEIISHUS 3a/1a4 MPAKTUIECKOTO
XapakTepa U 3a7ad U3 CMEKHBIX JTUCIUILINH,
HCCIIeIOBATh MOJyYSHHBIEC MOJICIIH U
WHTEPIPETUPOBAThH PE3YJIBTAT

nogepxHocmetl men
8pauyetsl, GbIYUCTEHUs
niowaou cepuueckozo
nosica u 06vema wapoeozo
cnosi;

umMems npedcmagieHue o
O0BUIICEHUSX 8
npocmpancmee:
napaiienrbHoM neperoce,
CUMMEMPUYU OMHOCUMENTbHO
NIOCKOCMU, YEHMPATLHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPSIMOL,
BUHMOBOU CUMMEMPUL,
yMemb NPUMEHAMb UX npu
peuteruu 3a0au;

umemv npedcmagieHue o
NIOWAOU OPMOSOHATLHOU
npoexyuu;

umemv npedcmagieHue o
mpexepaHHoMm u
MHO202PAHHOM Yene U
NPUMEHSIMb CEOUCMBA
NIOCKUX Y2108
MHO202PAHHO20 Yena npu
peutenuu 3a0ay;

umemsb npedCmagieHust o
npeobpazosanuu n00oOUs,
20MOMemuY U yMems
NPUMEHSMb UX NPU PEUUeHUU
3a0ay,

yMemb peuiams 3a0a4u Ha
NIOCKOCHU MEMOoOamu
cmepeomempuu;

yMemb NpUMeHsImMb
Gopmyavt 06veMos npu
peuteruu 3a0ay

Bexkmoput u
Koopounam
ol 8

OmnepupoBats Ha 6a30BOM
YPOBHE MOHATHEM
JIEKapTOBbI KOOPIUHATHI B

Onepuposamsv noHAmMuAMU
dexapmosbl KOOPOUHAMbL 8

npocmpancmee, 6eKmop, Mo0y.ib

BJ'IaI[eTL TNOHATHAMUA BCKTOPLI U UX
KOOpAWHATHI,
YMETH BBIINIOJHATH OII€pAllii HaJd BEKTOPAMHU,

Jocmuoicenue pezynsmamos
paszoena ll;
Haxooums obvem




npocmpanc IIPOCTPAHCTBE; 8EKMOpA, PABeHCME0 6eKMOPO8, KCTOJIb30BaTh CKaISIPHOE MPOU3BEICHNE napannenenuneod u

mee HaXOJUTh KOOPAUHATHI KOOpOUHamsl 8eKmopa, y2oil BEKTOPOB IIPU PEILICHUH 33]1a4; mempas’opa, 3a0aHHbIX
BCPIINH Ky6a u Mechay 6eKmopamu, CKaiiapHoe NIPHUMEHATHh YpaBHCHHUE INIOCKOCTH, (bopMyny Koopduﬂamajwu ceoux
MpAMOYTOJIbHOT'O np0u3eedeHue 8€EKNMOpos, paccTosHUI MEKAY TOYKaMH, YPaBHCHHEC BEPULUH,
napauvicicnuieaa KOJUIUHeapHble 86eKnopbl, C(bep])I IIpH pEIICHUH 3a7a4, —  3a0asams npAmMyo 6

HAX0OUMb PACCMOAHUE MENHCOY IIPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B npocmpancmee;

deyzmz mouxkamu, cymmy NPOCTPAHCTBE MPH PCUICHUHN 3a1a4 - Haxodumb paccmosrue om
BEKMOPO8 U NPOU3EEOCHUEe MOYKU 00 NIOCKOCHU 8
8EKMOPA HA YUCTIO, Y20 MENHCOY cucmeme KOOPOUHAM,
6E€KMOpamu, CKaIiapHoe —  Haxo0ums paccmosHue
npouseederue, packiaobleamy MeAHCOY CKPeuusaromuMucs
8eKMOp NO 08YM NPAMbIMU, 3A0AHHBIMU 8
HEKO/VIUHEAPHBIM 6EKMOpam, cucmeme Koop()uHam
3a0a6amv NIOCKOCHb

VPAasHEeHUEeM 8 OeKAPMmoBoll

cucmeme KOOPOUHAmM,

peutams npocmeluue 3a0ayu

86e0eHUEM BeKMOPHO20 bazuca

Hcmopus OnucsIBaTh OTAEIBHBIE IIpeocmasnamsb 6xiad Nmets mpencTaBieHne o BKIae Jlocmuodicenue pesynrbmamos

MAMEMAMUK BBIJAIOUIUECS PE3YIIbTAThI, 8bLOAIOUIUXCS MAMEMAMUKOS 8 BBIJAIOLIUXCSI MATEMATUKOB B Pa3BUTHE pasoena |l

u MOJyYEHHBIE B XOJI€ pazeumue MamemMamuKy U UHbIX HayKH;

Pa3BUTUS MAaTEMAaTUKU KaK Hayuuslx obnacmell, MIOHUMATh POJIb MATEMATUKHU B Pa3BUTHU
HAYKU; HNOHUMAMb POJIb MAMEMAMUKY 8 Poccun

3HATh PUMEPHI passumuu Poccuu

MAaTE€MaTHYECKUX OTKPBITUI

Y UX aBTOPOB B CBSI3H C

OTEYECTBEHHOM 1

BCEMHMPHOM UCTOPHEN;

MMOHUMATh POJIh MATEMATHKH

B pa3zsutuu Poccuu

Memoowt IIpuMeHATh U3BECTHBIC Hcnonvzosams ocHogHble Hcnonp3o0BaTh OCHOBHBIE METOIbI —  Jlocmuorcenue pe3yromamos

MAMEMAMUK METOABbI TP PEIICHUH Memoobl 00KA3amenbCcmad, JIOKa3aTeNbCTBA, MPOBOAUTD JOKA3ATEIBCTBO pasoena ll;

u CTaHJAPTHBIX nPOBOOUMb OOKA3ZAMENbCMEO U Y BBITOJIHATH ONPOBEPIKECHUE; —  npuMmeHAmy
MaTeMaTHIECKUX 3aad; BbINOJIHAMb ONPOBEPIHCEHUE, MIPUMEHSATH OCHOBHBIC METOIBI PETIICHIISI mamemamuyecKkue 3HaHUs K
3aMevath U NPUMEHSAMb OCHOBHbBLE MEMOObL MaTeMaTUYECKUX 33]1aY; ucced08anuio
XapaKTepu30BaTh PpeuieHuss MamemamuyecKux Ha OCHOBE MaTeMaTHYECKHUX OKPYHCAIOUe2c0 Mupa
MaTeMaTHYeCKUe 3aoau; 3aKOHOMEPHOCTEH B PUPOJIC (modenuposanue
3aKOHOMEPHOCTH B HA OCHOBE MAMEMAMUYECKUX XapaKTepU30BaTh KPacoTy U COBEPILIEHCTBO gusuueckux npoyeccos,
OKpYKaroIeH 3aKoHOMepHOCmEl 8 NPUpooe OKPYKAIOIIETO0 MUPa U TIPOU3BEACHAN 3a0a4u IKOHOMUKU)
JIeUCTBUTEIBLHOCTH; Xapaxkmepuzoeams Kpacomy u HCKYCCTBA;

MPUBOJUTH IPUMEPHI COBEPULEHCINBO OKPYAHCAIOUE20 MPUMEHATH POCTEUIITNE TPOrPAMMHBIE
MaTeMaTHYECKUX MUpa u npou3seOeHull

CpCACTBA U DJICKTPOHHO-KOMMYHUKAIIUOHHBIC




3aKOHOMEPHOCTEN B uckKkyccmed, CHUCTEMBI IIPH PELICHUN MaTEMAaTHYECKUX
Ipupoae, B TOM YHCIIC —  npumeHams npocmetiuiue 3a1a4;

XapaKTCPU3YIOIHNX KPacoTy npocpammHvle cpeocmsa u — TIOJIb30BaThCs MPUKIAIHBIMU IIpOrpaMMaMu U
M COBEPIICHCTBO DNIEKMPOHHO-KOMMYHUKAYUOHHbLE MporpaMMaMy CUMBOJIBHBIX BBIYMCIIEHUH JJIs
OKpPYKaromero M1upa u cucmemul npu peuleHuy WCCIICIOBAHUS MAaTEMAaTUIECKUX 00BEKTOB
MPOU3BEAEHUN UCKYCCTBa Mamemamuieckux 3a0ay

Cooepycanue xkypca ceomempuu ¢ 10 — 11 knaccax

@urypsl Ha IIIOCKOCTH U B IpocTpaHcTBe. JnuHa u miomnians. [lepumerps! u muiomaan Guryp.

[TapamienpHOCTD U NEPIIEHAUKYIIIPHOCTD MIPSIMBIX U IIJIOCKOCTEN.

TpeyronbHuku. Bunbl TpeyrosbHMKOB: OCTPOYIOJIBHBIE, TYNOYIOJbHBIE, INpsMoyroibHble. Karter mporuB yria B 30 rpagycoB. Bruemrnuit yros
TPEYrOJIbHUKA.

buccekrpuca, Mmenrana u BbICOTa TPEYIOJIbHUKA. PABEHCTBO TPEYrOJIBHUKOB.

Pemtenue 3a1a4 Ha Ki1eT4aroit 6ymare.

PaBHOOeApEHHBII TPEYTroJIbHUK, pABHOCTOPOHHUI TpeyroabHUK. CBOWMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CooTHoOIIEHNS MEX/ly CTOPOHAMHU M yIiaMH B MPSAMOYTOJIbHOM TpeyroibHUKe. TpuroHoMmerpuueckue (GyHKIUU YITIOB B MPSIMOYTOJIBHOM TPEYTrOJIbHUKE.
Teopema [Tudaropa. [IlpumeHenue TeopeM CHHYCOB 1 KOCUHYCOB.

YeThIpeXyrodbHUKH: MapajiienorpaMm, pomMO, MpsSMOYToJIbHUK, KBAApaT, Tpaneuus U ux cBoicTBa. CpeHss TMHUSA TPEYroNbHUKA U Tpareluy.

Buinyknvie u nesvinykivie ghucypsi. Ilepumerp MHOTOyronbHuKa. [IpaBuiibHbI MHOTOYTOJIBHHUK.

VYrbl Ha IUIOCKOCTH U B IPOCTPAHCTBE. BEpTUKaIbHBIE U CMEKHBIE YIJIbL.

CyMmMa BHYTPEHHHX YTJIOB TPEYTOJIbHUKA M YETHIPEX YT OJIbHUKA.

CooTHoIIEHN B KBaIpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHanu MHOrOyrojbHUKa.

[TooOHbIE TPEYTOTBHUKY B IPOCTEHIINX CITydasx.

DopMyIbl IIIOLIAAN MPSIMOYTOJIBHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuu.

OxpyxHocTh U Kpyr. Paanyc u nuametp. J[nmuHa OKpYKHOCTH U Iuiomiaab Kpyra. Yucno m. BrnucaHHBIH yroji, B 4aCTHOCTU YToJl, ONUpAIOMIMiCS Ha
nuametp. KacatenbHas K OKpyKHOCTH U €€ CBOMCTBO.

Ky6. CooTtHotenus B Ky0e.




Terpasap, NpaBUIBLHBIA TETPASIP.

[IpaBunbHas nupamuaa u npusma. Ilpsamas npusma.

H306padicenue HeKOMOPbIX MHO20SPAHHUKOS HA NJLOCKOCIU.

[IpssmoyronbHbIA Mapamtenenunen. 7Teopema [lugazopa 6 npocmpancmae.

3aauy Ha BBIUMCIICHUE PACCTOSHUM B IPOCTPAHCTBE C oMol TeopeMsl [Tudaropa.

Pazeepmra npamoyzonvnozo napannenenuneoa.

Konyc, nunuamp, map u cdepa.

Ipoexyuu ¢uzyp na nnockocms. H3o6pasicenue yurunopa, Kowyca u cghepvl Ha NIOCKOCMU.

Ilonamue 06 obvemax men. Vcnionb3oBaHue A PEUICHHS 3a/7a4 HA HAXOXJACHHE T€OMETPUYECKHUX BEIUYMH (OopMyl oObeMa MPU3MBI, LHWIHHIPA,
MMpaMM/Jibl, KOHYca, I1apa.

Ionamue o nodobuu na niockocmu u 6 npocmparncmee. OTHOIIEHUE TIOMIAJCH U 00BEMOB MTOAOOHBIX QUTYP.

OcHoBHasi 0a30Basi nporpamMmma

[ToBTOpenue. Pemienue 3ama4 ¢ npuMeHEHUEM CBOMCTB (PUTyp Ha IUIOCKOCTH. 3aJa4i Ha JI0Ka3aTeIbCTBO U MOCTPOEHUE KOHTPIpUMepoB. Mcnons3oBanue
B 33/1a4ax MPOCTEMIINX JIOTUYECKUX MpaBuil. PerieHue 3aaay ¢ HMCMOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUM B MPSAMOYTOJIbHBIX TPEYroJIbHUKAX,
(akToB, CBA3aHHBIX C YETHIPEXYrojbHUKaMU. PelieHue 3aqad ¢ MCNOIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTSAMHU. PerieHue 3agau Ha M3MEpeHHUs Ha
IUIOCKOCTH, BBIYMCIIEHUE JUIUH U IJIoMaeil. Pewenue 3a0au ¢ noMowbto 6eKmMopos u KOOpOUHAm.

Harnsnnas crepeomerpust. @urypsl U ux u3odpaxenus (kyO, nupamuia, npusMa). Ocnognvie nousmus cmepeomempuu u ux ceovicmsa. Cedenus kyoa u
TeTpa’apa.

Touka, npsiMasi U IJIOCKOCTh B IPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUHM M CIEACTBUS M3 HUX. B3anMHOE pacrosiokeHHe MpsIMBIX M IJIOCKOCTEH B
npoctpanctie. [lapamiensHOCTh MPSIMBIX U IIJIOCKOCTEH B mpocTpaHcTBe. M300paskeHne nNpocTelnX NpoCTPAaHCTBEHHBIX (PUTYP HA MIOCKOCTH.

Paccrosiaus Mmexny purypamu B IpoCTpaHCTBE.

Vel B npoctpaHcTBe. [lepneHInKynsipHOCTD NPSAMBIX U TNIOCKOCTEH.

[Tpoexuust purypsl Ha TIOCKOCTb. [IpU3HaKK NEPNEeHIUKYIIPHOCTH IPSIMBIX U IJIOCKOCTEH B MpocTpaHCcTBe. Teopema 0 Tpex neprneHAnKyIspax.

Muororpanauku. [lapamnenenunen. CBoiicTBa NpsSMOYroibHOTO mapasuienenumnena. lTeopema Iludaropa B mpoctpancte. [lpu3zma m mupamupa.

HpaBI/IHBHaH nupamMuJia v rpaBujibHasA MMpru3ma. HpHMaﬂ nmupamMuia. ONeMEHTHI NPpU3MBbI U TUPAMUBI.



Tena BpameHus: NUIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYTOBOTO IMJIMH/PA, MPSMOTO KPYroBOro KoHyca. M3o0paxeHue Ten
BpAIICHUS Ha TUIOCKOCTH.

Ilpeocmaenenue 06 yceueHHOM KOHYCe, cedeHus KOHyca (napaiiielbHoe OCHOBAHUIO U NpoXooaujee uepes 6epuiuty), cedeHus YuiuHopa (napaiieivHo u
nepneHOUKyIapHO ocu), cevenus wapa. Paseepmra yununopa u kouyca.

Ipocmetiwue KoMOUHAYUU MHOCOSPAHHUKOS U Mell 8pawyeHus mexcody co6oll. BplanciieHue 3JIeMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pebpa, JuaroHai,
YTJIBI).

[Tnomaap MOBEPXHOCTH MPABUIBHON MTHUPAMUIBI U IPSIMOM TIpU3MbL. 1110111316 TOBEPXHOCTH MPSMOTO KPYrOBOTO HUJIHHJIPA, IPSMOTO KPYTOBOTO KOHYCA U
nrapa.

[Tonsitue 06 o6beme. OOBEM MHUpPaMUABI U KOHYCA, MPU3MBI U HUIHHApa. O0beM miapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOUICHUS MEXY TUTOIIAASIMUA TTOBEPXHOCTEH 1 00beMaMu TOAOOHBIX Tell.

Heudicenuss 6 npocmpamcmee. NaApaiiesbHbill NEPeHOC, YEHMPANIbHAS CUMMEempUs, CUMMEmpUus OmHocumenvHo niockocmu, nosopom. Ceoticmea
osudicenutl. Ilpumenernue 08uUdICEHUL NPU peueHul 3a0ay.

Bekrtopbl 1 koopauHaThl B npoctpancTBe. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOpA Ha YMCIIO, YTOJI MEXIy BekTopamu. KoyummHeapHble U KOMILIaHAPHBIC
BeKTOpBL. CKranapHoe npoussedeHue 6ekmopos. Teopema o pasznodceHuu 6eKmopa no mpem HeKkoOMnIaHapruim eekmopam. Cranaproe npouzgedenue 6eKmopos 6
Koopounamax. Ilpumenenue 6ekmopos npu peuienuu 3a0ay Ha HaxoxdcoeHue paccmosHutl, OaIuH, niowael U 00bemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmparcmee. DPopmyna Ons 6bIMUCIEHUS PACCMOSAHUSA MedcOy MOYKAMU 8
npocmpancmee.

Yriy01eHHbl YpOBeHb

[ToBropenue. Pemenne 3amad ¢ UCIONB30BaHUEM CBOWCTB (UTYp Ha IJIOCKOCTH. PemieHue 3amad Ha JTOKa3aTENbCTBO M MOCTPOCHHE KOHTPIPUMEPOB.
[TpuMeHeHHe MPOCTEUIINX JIOTHISCKUX MPaBUi. PerreHne 3a/1a4 ¢ UCIOJb30BaHUEM TEOPEM O TPEYTOIbHUKAX, COOTHOIICHUN B TIPSIMOYTOJIbHBIX TPEYTObHHUKAX,
(akToOB, CBS3aHHBIX C YETHIPEXyrolbHUKaMH. PelieHue 3amad ¢ MCHONb30BaHHEM (DAKTOB, CBSI3aHHBIX C OKPYKHOCTSAMH. PemieHue 3amad Ha M3MEpeHHs Ha
TUIOCKOCTH, BBIYMCIICHUS JUTMH U IUIowaneil. Pewenue 3a0au ¢ noMowbio 6eKmopos u KOOpOUHam.

Harnsannas crepeomerpus. [Ipusma, mapannenenunen, nupamMmuaa, TETpasap.

OCHOBHBIE TIOHSITHS TEOMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH | CIEICTBUSI U3 HUX. [loHsimue 00 akcuomamuieckom memooe.

Teopema Menenas onra mempasopa. IlocTpoeHne cedeHWid MHOTOIpAaHHHMKOB METOAOM cilieoB. LlenTpanbHoe mpoektupoBanue. [loctpoeHue ceueHuit

MHOT'OT'PpaHHUKOB MCTOAOM HpOCKHHﬁ.



CkpemuBaronifecs npsiMbie B IPOCTPAHCTBE. YTOI MEXKITy HUMH. Memoobl HaxoicoeHusi pacCmosHutl Mexicoy CKpewuearouuMUcst npsmblMu.

Teopembl 0 MapaUIeTLHOCTH MPSMBIX U IJIOCKOCTEH B mpoctpaHcTBe. [lapaniensHoe mpoeKTUpoBaHUE U M300paxeHue guryp. [ eomempuueckue mecma
mouex 8 npocmpancmae.

[eprieHAUKYIAPHOCTH MPSIMOK | TUIOCKOCTH. OpTOTOHAIIBHOE TPOeKTUpOBaHUe. HakmoHHbIe 1 Tpoekiun. TeopeMa o Tpex nepreHanKyIspax.

Buowt mempasopos. Opmoyenmpuueckuti mempasop, KAPKACHbLUL mempa’sop, pPasHOSPaHHull mempad0p. IlIpsamoyeonvusiii mempasop. Meouanvt u
bumeouanvl mempas’opa.

Jocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosaus mexny purypamu B npoctpanctse. OOImIMN NEPHICHIUKYISAP ABYX CKPEIIUBAIOIIMXCS MPSMBIX.

Yrael B mpoctpaHcTBe. [lepreHIuKyIsSpHbIe IIOCKOCTH. [110wads opmoconanvhol npoexyuu. Ilepnenouxynsproe ceuenue npusmvl. TpexepanHuli u
MmHo2oepanHblil yeon. Ceolicmea nioCKUX y2no8 MHo2oepannozo yead. Ceotcmea nioCKux u 08Y2panHblX Yei08 mpexepannozo yend. Teopemvl KOCUHYCO8 U CUHYCO8
0J151 MPexepanHo2o yaia.

Bunsl MHOTOTpaHHHUKOB. Pazsepmku mHocoepannuka. Kpamuativiue nymu Ha no8epxHocmu MHO202PAHHUKA.

Teopema Diinepa. llpaBuibHbIC MHOTOTPAHHUKH. /[80UICMEEHHOCHb NPABUILHBIX MHO20SPAHHUKOS.

[Tpusma. IMapamnenenunen. CoiicTBa napamienenunena. [IpsMoyronpHbiii napamwienenumnes. HakioHHbIE TPU3MBL.

[Mupamuna. Buasl nmupaMu. DIeMeHTHI MPaBUITBHON TUpaMuIbl. [TupamMuibl ¢ paBHOHAKIIOHCHHBIMU peOpaMy U TPaHsIMU, HX OCHOBHBIC CBOMCTBA.

[Tnomany noBepxHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus: TUWIMHIP, KOHYC, Iap U cepa. CeueHus NUINHApa, KoHyca u mapa. [llapoBoii cerMeHT, 1mapoBoii Ci0H, MapoBoit CEKTOp (KOHYC).

YcedeHHas MUpaMuia U YCEUCHHBIH KOHYC.

Onemenmsl cihepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenpHble npsiMble 1 TUIOCKOCTH. Brimcanusbie u onmcanubie chepsl. Kacaowuecs cghepol. Kombunayuu men spawjeHus..

BexTops! 1 koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO. YTOI MEKIy BekTopamu. CKalsipHOE MPOU3BEACHHUE.

VYpaBHeHue miockoctu. PopMylia pacCTOSHHUS MEXIY TOUKaMU. Y paBHeHUE chepbl. Dopmyna paccmoanus om mouku 0o niockocmu. Cnocodwl 3a0anus
NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ HOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAM. DeMeHMbl 2eoMempu Macc.

[Tonarue o6bema. OOBEeMbl MHOTOTPaHHUKOB. OOBEMBI TeJ BpalleHUs. Akcuomvl ob6vema. Bvieoo ghopmyn 06vemos npsamoyeonvHo2o napaiienenuneod,

npusmMvl U RUPamuosl. Popmyavl 01 HAXoHcOeHus 0bvema mempal’opa. Teopemvl 06 OMHOWEHUAX 0OBEMOS.



Tpunoosicenus unmezpana K 8blYUCIEHUIO 00beMO8 U nosepxHocmel men epawenus. [lnowaos cghepuueckozo nosica. Obvem wapogozo cuos. Ilpumenenue
00beM08 npu peutenuu 3a0ay.

[Tnomane cheps.

Paseepmra yununopa u konyca. Ilnomiaas MOBEPXHOCTH IMJIHH/PA U KOHYCA.

KoMOuHaIMKY MHOTOTPAHHUKOB U TEJI BPAIICHUSI.

[Tomobue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB U ILIOMIAICH MTOBEPXHOCTEH MOI00HBIX (Uryp.

Jsudicenus 6 npocmpancmee: napaienvHblil NepeHoc, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHIU, YEHMPATbHASL CUMMEMPUsl, NOBOPON ONMHOCUMETbHO NPSIMOL.

Hpeo6pa306aHue nodo6uﬂ, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOIb306AHUEM cmepeomempudeckKux Memooos.



Yueono — memamuueckoe naanuposanue no 2eomempuu ¢ 10 — 11 knaccax

Ne TemMa BbazoBas nporpamma VYriryGneHHbIH ypoBEeHb
(1,5 gaca B Hezmenmo) (2 gaca B Hezemo)
10 xnacc
1 | Hekoropsie cBeieHUS U3 IUIAaHUMETPUU - 12
2 Beenenue 3 3
3 | [TapaynenbHOCTh MPSMBIX U TUIOCKOCTEH 16 16
4 | IlepnieHAMKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH 17 17
5 | MHoOrOrpaHHUKH 12 14
6 | 3akmounTensHOE MOBTOPEHUE Kypca reomerpun 10 kinacca 3 6
Bcezo 6 10 knacce o1 68
11 knacc
7 | Humusap, KOHYC | map 13 16
8 | O6bembI Ten 15 17
9 | BekTopsl B IpOCTpaHCTBE 6 6
10 | MeToa KOOpPAWHAT B TIPOCTPAHCTBE 11 15
11 | 3axirounTeNnbHOE IOBTOPEHUE IPU MOATOTOBKE K UTOTOBOM aTTECTAllUU [0 FEOMETPHUHU 6 14
Bcezo 6 11 knacce 51 68




Kanenoapnuo — memamuueckoe nnanuposanue zeomempus 10 -11

Tema ypoxka

Kon-Bo
4acoB
Oasa

Kon-Bo
4acoB

podh

XapakTepucTHKa e TeIbHOCTU
ydamuxcs

[Tnannpyemsle pe3ynbTaThl

Jlata

IIPOBeJICHHs

NPECAMETHBIC

JIMYHOCTHBIC

METAINPpEAMETHBIC

mwiad | ¢akr

Hekxomopuie ceedenus u3

naanumempuu

12

14

VYIIIBl M OTPE3KHU CBSI3aHHBIE C
OKPY>KHOCTBIO

DopMyIUPOBATL U
JIOKa3bIBaTh TEOPEMBI 00
yrie MEeXJy KacaTeJIbHOU U
XOpaoii, 00 oTpe3kax
HEPECEKAIOIIUXCS X0, O
KBaJpaTe KacaTelbHOM;
BBIBOJIUTD (hOPMYJIBI JUTS
BBIUUCIICHHS YTIIOB MEXKAY
JByMs NEPECEKAIOIUMUCS
XOpAaMu, MEXIy ABYMs
CEKyIIUMH, IPOBEICHHBIMH
U3 OJTHOM TOYKH, O
CBOMICTBAX U IpU3HAKaX
BIIMCAHHOI'O U OIIMCAHHOT'O
YETBIPEXYTOJIbHUKOB.

BcnomuauTs MaTepuan
M3Y4YEeHHBIN B 7-9 Kilaccax

dopMupoBaHue
YCTOMYMBOM
MOTHUBAINH K
00yUYCHHIO

KoMMyHHUKATHBHBIE: PA3BUTH
y ydaImxcs MpeJICTaRICHUE O
MeCTE MATEMATHKH B CHCTEME
HayK.

PerynsituBHbI€: (POPMUPOBATH
IIEJIEBBIC YCTAHOBKH YIeOHOM
JIEATELHOCTH.
IMo3HaBaTelibHbIE: PATHYATH
METOIbI [TO3HAHKSI OKPYIKAIOIIIETO
MHpa TI0 €T0 IeIM (HaOIIOICHIE,
OIIBIT, SKCIIEPUMEHT,
MOJICITMPOBAHHE, BBIUHCIICHHE)

Pewienue TpeyrojbHUKOB

BriBoauts opmynsl,
BBIp@XKAIOLINE MEAUAHY U
OHCCeKTPUCY TPEYToJbHUKA
yepe3 ero CTOPOHBI,
JIOKa3bIBaTh U
(hopMynrpoBaTh
yTBEepKICHHUS 00
OKPYXXHOCTH 1 TIPSIMOH
Diinepa

9-10

Teopema Menenast u UeBbl

DopmynupoBaTh U
JTIOKa3bIBaTh TEOPEMBI
Menenast u UeBsl 1
WCTIOJIb30BaTh UX MPHU
pelIeHnH 3a]1a4.

11-12

Onnwric, Tunepboia u napadosa

DopMyIUpOBaTH
OIIpeieNIeHNs IUIHIIC,
runep6oIIsl ¥ apadodibl,
BBIBOJIUTH X KAHOHUYECKHE
ypaBHEHHS U n300pakaTh
9TH KPUBBIE HA PUCYHKE.

Beeoenue

13

IIpenmer crepeomeTpun.
AKCHOMBI CTEPEOMETPHUH

[TepeuuncnsaTe OCHOBHBIE
(bUTypBI B TPOCTPAHCTBE

Buamo/nonumams . AKCHOMBI
crepeomeTpun. OCHOBHEIE

dopmupoBaHue
HaBBIKOB

KoMMyHHUKATHBHbBIE:
CII0co0CTBOBATH




(TOuKa, psMast, TUIOCKOCTbh), | TMOHSTHS CTEPEOMETPHU OCO3HAHHOTO (hopMHPOBAHHUIO HAYIHOTO
hopmynupoBath Tpu (Touka, psMast, TUIOCKOCTb, BBIOOpA MHPOBO33PECHHUS.
aKCHOMBI 00 UX B3aUMHOM MIPOCTPAHCTBO). Hauboee PeryasiTuBHBIE :OICHUBATH
PAacIoI0KeHUN U Ymems nokazsiBaTh TEOpeMy | 3(h(HEKTHBHOTO | BECOMOCTH IPUBOJMMBIX
WLTIOCTPUPOBATH 3TH 0 CYIIECTBOBAHUH IUIOCKOCTH, | crocoba JI0Ka3aTeIbCTB U
AKCHOMBI IPUMEPAMH U3 MPOXOASIIEH Yepe3 TaHHYIO pemeHust paccyxIeHuH.
OKpy»aroliei 00CTaHOBKH NPSMYIO ¥ JaHHYIO TOUKY, IMo3naBarenbHbIe:
3aMeyaHue K akcuome 1, OCYIIECTBIISITh PACIINPEHHBIN
TEOpeMy O CyLIECTBOBAaHUU MOUCK HH(pOpMaUU
TUIOCKOCTH, TIPOXO/ISIIEH
4yepe3 TPU TOUYKH |
MPUMEHSATD €TO P PELICHUH
HECJIOXKHBIX 33/1a4.
14-15 | HekoTopsle cieacTBus u3 2 2 DopmynupoBaTh U 3uams/nonumams: Axcuomel | @opmupoBanne | KommyHukaTuBHbIE
aKCHOM JIOKa3bIBaTh TEOPEMY O crepeomerpur. OCHOBHBIC HaBBIKOB :OpPTaHHU30BHIBATH
IUIOCKOCTH, TIPOXOAAIIEH TIOHSTHUS CTEPEOMETPUHI OpraHM3alii M | IUIAHUPOBATh y4eOHOE
yepe3 MpsAMYIO 1 He (Touka, mpsiMast, IIIOCKOCTb, aHaJIM3a CBOCH COTPYIHHYECTBO C yUUTEIIEM
JeXaIIylo Ha Hel TOUKY, 1 MIPOCTPAHCTBO). JIeSITEIIHOCTH, 1 OTHOKJIACCHUKAMH.
TEeopeMy O IIOCKOCTH, Ymemw noxaspiBaTh TEOpEeMy | camoaHaiM3a M | PeryjasiTuBHBIE: onpenesnsTh
MpoXOoAIIel uepes 1Be 0 CyILIECTBOBaHUM IUIOCKOCTH, | CAMOKOPPEKLUH | MOCJIeI0BaTeIbHOCTD
IepeceKarouecs npsamMble IIPOXOAIIEH Yepe3 NaHHYIO y4eOHOI IIPOMEKYTOUHBIX LIEIeH ¢
MpsAMYI0 U TaHHYIO TOYKY, ACATCIBbHOCTHU Y4€TOM KOHEYHOT'O
3aMe4aHue K akcuome 1, pe3ynbpTaTa, COCTaBIIATh IUIaH
TEOpEMY O CYIIECTBOBAHUH MOCTIeI0BATENbHOCTH
IJI0CKOCTH, MPOXO0AALIEH IEUCTBUIL.
yepe3 TpU TOUKH U IMo3naBaTenbHBIE:yMETD
MPUMEHSTD €T0 P PELICHUH OCYIIECTBIISITh aHAIIH3
HECJIOXKHBIX 33/1a4. 00BEKTOB, CAMOCTOSITEIIEHO
UCKaTh M OTOUpAThH
HE00XOTUMYI0 HHPOPMAIIHIO.
Iapannenvnocme npamolx u 16 16
njaockocmeil
81 Ilapannenvnocms npameix, 4 4
RPAMOU U RAOCKOCHU
16 [TapannenbHble NpsMBbIE B 1 1 DopMyIUpOBaTH ‘YMeTh OnuChIBaTh U ®opmupoBanue | KoMMyHMKATHBHbIE: IIPOSBIATH
IIPOCTPAHCTBE OIIpEeNENeHNE MapaJUIENbHBIX | aHAJIM3UPOBATHL B3aUMHOE LEJIEBBIX TOTOBHOCTb K 00CY3K/ICHHIO
NPSIMBIX B MIPOCTPAHCTBE, PpacIoIoKeHHe MPSIMBIX U YCTaHOBOK PasHBIX TOYUCK SpCHU 1 .
(hopMynHpOBaTH N IJIOCKOCTEN B POCTPAHCTBE, yaeOHOI ﬁzlfsgslm obweit (rpynnosoif)
JO0Ka3bIBaTb TCOPEMBI O BBITIOJTHATH YEPTECIKHU 110 ACATCIbHOCTHU Pel"y.]ISlTI/IBHble! 0CO3HABATE
MapaienbHbIX YCIIOBUSIM 33/1a4. DopMHUpPOBAHHE | oo o JPOBEHE, YCBOGHHS
HPSMBIX;00BACHSTh, KAKHE PemaTs mmaHnMeTpUYecKre U | HAaBBIKOB o3HABaTEILHbIE: CO3IABATH
BO3MOJKHBI CITy4an npocreime aHaIM3a, CIPYKTYpY B3aHMOCBsI3eii
B3aUMHOTO PACTIOJIOKEHUS CTEpEOMETPUUECKHE 3a/1aul COIOCTABJICHUS, | CMBICIOBBIX €IMHHII TEKCTA
NPSIMOH 1 TIJIOCKOCTH B Ha HaXOXJICHHE CpaBHEHUS

MIPOCTPAHCTBE, U MPOBOJUTH
WTIOCTPUPYIOIINE

TeOMETPUYECKUX BEJIUYHH
(nmH, yrioB)




17 TTapannenbHOCTD TpEX MPAMBIX MIPUMEPHI U3 OKPYIKAIOIIEH YMeTh onuchIBaTh U ®dopmupoBanne | KomMmyHuKaTHBHBIE: pa3BUTL y
00CTaHOBKH; aHaJTM3UPOBATh B3aMHOE YCTOMYHUBOM YHaLIMXCst MPSACTABIICHIE O MECTe
(hopmynupoBaTh PACIIOIOKEHHUE TIPSIMBIX MOTHBAIIAH K MATCMATHKN B CHCTCMC Hayk.
oTIpe/ieNIeHne MApalIeNbHBIX | IUIOCKOCTEH B IPOCTPAaHCTBE, | OOYYEHHIO PeryastusHble: dopmiposarh
. LIeTIeBBIE YCTAHOBKY Y4eOHOM
MIPSIMON U TIOCKOCTH, BBIIIOJIHATE YEPTEKHU 1O nestremsriocts, TT03HABATE L HEIe:
(hopMynHpoBaTH N YCIIOBHUSIM 3a1ad. T —
JIOKa3bIBaTh yTBEPKJACHUS 0 | Perrars miaHuMeTpudeckue u OKPYKAOIIEr0 MUPA 10 €10 TETSIM
napajjicJIbHOCTHU HpﬂMOﬁ n HpOCTeﬁHIHe (HaGJHOZ[eHHe, OIIBIT, SKCTICPHIMEHT,
IUIOCKOCTH (CBOMCTBA 1 CTepeoMeTpUIecKUe 3a1a4n MOJIE/TUPOBAHYIE, BHIUUCIICHIIC)
NPU3HAK); pellaTh 3a/1a4y Ha | Ha HAXOXKICHUE
BBIUUCIICHHUE U TeOMETPUUECKUX BEJINYUH
JIOKa3aTeNnbCTBO, CBI3aHHBIE | (AJIMH, YTIIOB)
18-19 | IMapannenbHOCTh IPSAMOH U CO B3aMMHBIM YMETh ONMCHIBATH U ®opmuposanne | Kommynnkatusnbie:
IUIOCKOCTH pAaCIOJIOKEHUEM NIPAMBIX U AaHAJIU3UPOBATH B3aUMHOE YCTOMYUBOH OINpPEACIATH LU U PYHKUHH
IUIOCKOCTEIA. PacIOI0KEHHE MPSIMBIX U MOTHBAIIH K YHacCTHHKOB, crocodst
IJIOCKOCTEHN B MPOCTPAHCTBE, poOIeMHO- B3AUMOJICHCTBHA, ILIAHUPOBATE
N o61rue criocoObl paboTsI;
BBIIIOJIHATE YEPTEXKHU MO MIOMCKOBOM OGMEHUBATHCA SHAHUAMH MY
YCIIOBHUSIM 3a1ad. JIeATENbHOCTH "JTeHAMM TPYTITHI /18 IPURATHS
PemaTl’vnﬂaHHMeTqueCKHe u 3G (EKTHBHBIX COBMECTHBIX
IMPOCTCUILINEC pemeHHffL
CTEpEOMETPUUECKUE 3aa9U PeryastuBHble: GopMupoBaTh
Ha HaXx0XJeHHUE LENIeBBIC YCTAHOBKH YIeOHOM
FeOMETPUYECKUX BEITMUUH JACATCIIbHOCTH, BBICTPAUBATh
(}IJ'II/IH, yFHOB) IOCJICOA0BATCIIbPHOCTH
HEOOXOJMMBIX OTIepanuii.
Ilo3naBaTenbHbBIE:
OCYIIECTBIISTH CPABHEHHE U
Knaccn(bm(aumo 110 3aJ1TaHHBIM
KPHUTEPUSIM
82 Bzaummnoe pacnonoosicenue
npAMbBIX 6 npocmpancmee. Yzon
MeHcOy 08yMs RPAMBIMU
20 CkpemuBaromuecs npsiMeie OOBACHATH, KaKHe YMeTb 00BSICHATH KaKue ®opmuposanue | KoMMyHHUKaTHBHBIE: Pa3BUTh
21-22 | Yrusl ¢ conanpasieHHbME BO3MOYKHBI CITydau BO3MOYKHBI CITy4ad B3aUMHOTO | YCTONUYMBOM Y yJanmxcs IpeziCTaBIeHHe O
CTOPOHAMH B3aMMHOTO PACIOJIOKECHHUS PacCTIOJIOKEHHS IBYX MPSIMBIX | MOTHBAIIMHU K MeCTe MAaTEMATHKH B CHCTEME
23 Vo1 MexKLy NpAMBIMHU JIBYX MPSIMBIX B B IIPOCTPAHCTBE W MPOBOJAUTE | OOYYEHUIO HayK.
MIPOCTPAHCTBE, ¥ IPUBOIUTH | WILTFOCTPHUPYIONINE IPUMEPHI; | MpOoOIeMHO- PeryasiTuBHbIe: GopMUpOBaTH
WITIOCTPUPYIOIIHE (hopMyIHpOBaTh ONPEAETICHNE | MMOUCKOBOU IIEJIEBBIE YCTAHOBKH YIEOHOM
pUMeEpEI; GopMyITUpOBaTh CKPELUBAIOIUXCS TPSAMBIX, JIeSITEIbHOCTH JesrensHOcTH.IIO3HABaTEIBH
oIpesieNieHue (dbopMynrpoBaTh U ble: Pa3IM4aTh METO/IbI

CKPELMBAIOLINXCS MPSMBIX
(opmynupoBath U
JIOKa3bIBaTh TEOPEMY,
BBIPKAFOIIYIO TIPH3HAK
CKPEIUBAIOIINXCS MPSAMBIX,
¥ TEOPEMY O ITOCKOCTH,
MPOXOSNICH uepe3 OJHy U3

JIOKa3bIBaTh TEOPEMY
BBIPAXKAIOUIYIO IPU3HAK
CKPEIIMBAIOIINXCS IPSIMbIX U
TEOpEMY O TUIOCKOCTH,
MPOXOsANIeH uepe3 OJIHy U3
CKPEIMBAIOIIUXCS IPSIMBIX H
rapajuieIbHON Apyron

TIO3HAHUST OKPY’KalOIIEro MHUpa
TIO €ro LesiM (HaOJoIeH e,
OIIBIT, SKCTIEPHUMEHT,
MOJIEJIMPOBAHIIE, BEIIUCIICHIE),
OCYIIECTBIISITh CPABHEHUE U
KJIACCU(UKALIHIO 110
3aJaHHBIM KPHTEPHSIM




CKPEIIMBAIOLIMXCS TPSMBIX
Y TlapajuieJIbHOM Apyroun
TPAMOIL; OOBSICHATH, KAKUE
JIBa JTy4a Ha3bIBAIOTCS
COHAIPABJICHHBIMH,
(hopMynHpoBaTH N
JTIOKa3bIBaTh TEOPEMY 00
yIiax ¢ COHAMpPaBICHHBIMHU
CTOpPOHAMHU; OOBSICHATH, YTO
HA3bIBACTCS YTIIOM MEKIY
MEPECCKAOIIUMUCS
MPSMBIMH U YTIIOM MEKIY
CKPEIIMBAIOIMUCS
MPSMbBIMHE; PEIaTh 331241
HAa BBIYHCIICHUE U
JIOKa3aTeJIbCTBO, CBA3aHHbIC

MIPSIMOH.

dopmynupoBaTh U
JIOKa3bIBaTh TEOPEMY 00
yTIax ¢ COHAINPaBICHHBIMHA
CTOPOHAMH, PEIIaTh 3a/1a4H
Ha BBIYHCIICHUE U JOK-BO,
CBSI3aHHBIC CO B3aUMHBIM
PaCIOJIOKECHUEM JBYX
MPSIMBIX W YTIIOM MEKIY
HUMH.

Perrats mmanuMeTpuveckue
U TIpoCTeHIINe
CTepEOMETPUIECKUE 3a/1aUH
Ha HaXO0XXJCHHE
TEOMETPUICCKUX BEITHINH
(nnvH, yTIIOB).

Konmponwvnaa paboma Ne 1 no CO B3aMMHBIM Hayuutbcst npuMeHsTh dopmupoBaHue Kommynukamuegnwie: ynpasisiTh
meme: «Ilapannensnocmo PacIoIoKEHHEM IBYX NPUOOPETEHHBIE 3HAHMS, YMEHUS, | HABBIKOB CBOUM IOBEJICHHEM (KOHTPOJIb,
npAMbBIX U nJIOCKocmeﬁ» (20 HpﬂMI)IX u yFﬂOM Me)K):[y HaBbIKU B KOHKPETHOU caMOaHa/IM3a u CaMOKOppEKIUs, OLICHKa CBOETO
Munym) HUMU JIeATETEHOCTH CaMOKOHTPOJIS pe3ynbraTa).
Pezynamuensie: HopMupoBaTh
CIOCOOHOCTH K MOOMIIM3ALIUH CHIT
U DHEPTHHU; CTIOCOOHOCTD K
BOJIEBOMY YCUJIUIO B
peoa0JICHUN HpeHﬂTCTBHﬁ.
Ilo3nasamensnoie: BHIOUpATH
Hanbosnee 3 GEeKTUBHBIE CIIOCOOBI
peLIeHHs 3a/1aY.
$3 Hapannenvnocmo naockocmeti 2 2
24 [TapannenbHble MIOCKOCTU 1 1 DopMynupoBaTh DopMynHupoBaTh ®opmuposanue | KomMyHHKaTHBHBIE:
25 CBOICTBa MapaJIesbHbIX 1 1 ONpeJIeNICHUE NapauiebHbIX | ONpeAesIEHUe NapaieIbHbIX LIEJIEBBIX MIPOSIBIIATH TOTOBHOCTH K
IOCKOCTE IJIOCKOCTEH, IJI0CKOCTEH YCTaHOBOK 00CYXICHUIO Pa3HBIX TOYCK
dhopmynupoBath u 3HaTh: BApUAHTHI B3AUMHOTO y4eOHOM 3peHust U BeIpaboTKe o0mIei
JIOKa3bIBaTh YTBEPKICHHUS O | PACIOIOKEHHS IBYX JIESITETIBHOCTH, (TpynImoBoii) MO3UIIH
MIPU3HAKEe U CBOICTBAX IUIOCKOCTEH, OHATHE HaBBIKOB PeryasiTuBHBIE: OCO3HABATH
MapajieNIbHBIX IUIOCKOCTEeH, | MapaieNbHBIX INIOCKOCTEH, aHaIm3a, Ka4eCcTBO U YPOBEHb YCBOCHUS
HCTIONB30BaTh 3TH MIPHU3HAK MapajieIbHOCTH comoctaBieHus, | Ilo3HaBaTe/IbHbIE: PA3TIATh
YTBEPKIACHUS TIPU JIBYX TIOCKOCTEH C CpaBHEHUSA METOZIBI TIO3HAHFIS OKPY>KaFOIIETO
pelIeHuu 3a1a4 JI0Ka3aTenbCTBOM, CBOMCTBA MMpa TI0 €ro LeJsM (HaOJIFoIeHue,
napajulesIbHbIX IUIOCKOCTEN U OIIBIT, 3KCIIEPHMEHT,
TEeopeMy O MapalieIbHbIX BBIUHCIICHHE, MOJIENTPOBAHUE)
IIOCKOCTSIX.
YMeTh: pemaTs 3a1a4u 1o
TeMe
84 Tempasrop u napannenenuneo 4 4
26 | Tetpasap 1 OOBACHATD, Kakas Gurypa OOBACHATD, Kakas Gurypa ®opmuposanrue | KoMMyHUKaTHBHBIE:




27 [Mapannenenunen 1 1 Ha3bIBACTCS TETPASAPOM U Ha3bIBACTCS TETPAIAPOM, HaBBIKOB MPOSIBISITE TOTOBHOCTB K
28-29 | 3azauu Ha nocTpoeHUE ceueHHil 2 Kakasi mapansieeuneaom, HapasuIeIe e IOM, aHaIN3a, 00CYXIICHHUIO Pa3HBIX TOYEK
MOKa3bIBaTh Ha MOKa3bIBaTh Ha YEPTEXKE U COIIOCTABJICHUS, | 3PEHUS U BBIPAOOTKE 00mIeH
YepTexax U MOJEIAX UX MOJIETISIX €r0 JIEMEHTHI CpaBHEHUS, (TpynmoBoi) MO3ULUH
3JIEMEHTBI, H300pakaTh 3HaTh: HOHITHUS TETPadApa U yCTOWYMBOH PerynsiTuBHbIE. OCO3HABATH
3TH (QUTYPHI HA PUCYHKAX, napaJuleNIeuIes1a, ero MOTHBAIIH K Ka4eCTBO M YPOBEHb YCBOCHHS
WUTIOCTPUPOBATH C UX rpaHeii, pedep, BepILUH, 00y4eHHIo IMo3naBaTenbHbIE: CO31aBATh
MOMOIBIO Pa3INYHBIE OOKOBBIX I'paHel u ®dopMupoBaHHe | CTPYKTYPY B3aUMOCBS3EH
Clly4ad B3aUMHOT'O OCHOBaHM, HaBBIKOB CMBICIIOBBIX €IMHHI] TEKCTA,
PacIoIoKeHHs IPSIMBIX U JMaroHajelnapaiesienunesia | OCO3HAHHOTO OCYIIECTBIISITh PACIINPEHHBIN
IUIOCKOCTEH B , OOKOBBIX IrpaHei u BBIOOpA MOUCK HH(pOpMaU
IIPOCTPAHCTBE; OCHOBaHUU; CBOICTBa Hanbomee
(hopMynHpoBaTH N mapaiesieniea ¢ 3¢ PEKTHBHOTO
JIOKa3bIBaTh YTBEPKICHUS JIOKa3aTeIbCTBAMHA crocoba
0 CBOMCTBax YMeTs: pemats 3a1auu Mo pemeHus
napaJuiesIeIuIe 1a; Teme. Pemats 3agaun Ha
OOBSACHSTH, YTO MOCTPOCHHE CEUCHUN
Ha3bIBAETCSI CEUCHUEM TeTpa’apa u
TeTpadapa (mapanienenune- | napajuieienuneaa Ha
J1a), peuiarth 3aa4k Ha yepTexe.
30 Konmponvnas paooma Ne 2 no | 1 1 MIOCTPOCHUE CEUCHUIA HayuuThcs npuMeHsTh ®opmuposanue | KommynuxamugHwle:
meme: «Ilapannenvrnocmp TeTpadJipa u puoOpeTeHHbIe 3HAHNUA, HaBBIKOB YIPABISATH CBOUM
njaockocmei» rapajuleienuIe a Ha YMEHUs], HABBIKU B caMOaHalu3a u MoBe/ICHUEM (KOHTPOJIb,
31 3auem Nol "Iapannenvhocms | 1 1 yepTexe KOHKPETHOM JESITeIbHOCTH CaMOKOHTPOJIS CaMOKOPPEKITHS, OlIEHKa
npamoix u naockocmeit”’ CBOETO pe3yJbTara).
Pezynamusnvie:
(hopMHpPOBATH CIIOCOOHOCTH K
MOOMIIM3ALUH CHIL,
CIOCOOHOCTH K BOJIEBOMY
YCHIIHIO B IIPEOIOIEHUN
HIPENSITCTBUM.
Ilo3nasamenvnsie: BpIOUpaTh
Hanbosnee 3¢ eKTHBHBIE
CIocoOBI peneHus 3aad.
Ilepnenoukynapuocmo npamoix u | 17 17
nJjaocKkocmei
$1 Hepnenouxynaprnocmo npamoii u 5 5 DopmynupoBaTh
naockocmu orpeziesieHue
32 IepnenguKyIsIpHEIE MIPAMBIE B 1 1 NEPICHANKYJIIPHBIX PacniosnaBatp Ha ueprexax 1 | @opmupoBanre | KoMMyHMKATHBHBIE:
MPOCTPAHCTBE MPSMBIX B POCTPAHCTBE; MOJIETISIX TPOCTPAHCTBEHHBIE HaBBIKOB MPOSIBIISITH TOTOBHOCTb K
33 [MapaynenbHble MpsMbIe, 1 1 (opmynupoBath U (OpMBI; COOTHOCHUTH OCO3HAHHOTO 00CYXJICHUIO Pa3HBIX TOYEK
IepIIEHIUKYIIAPHBIE K JIOKa3bIBaTh JIEMMY O TpeXMepHbIe 00BEKTHI C UX BBIOOpA 3peHusl U BBIPAbOTKe 00mIen
[UIOCKOCTH NEPIEHANKYISPHOCTU IBYX | OMUCAHHSIMHU, HanOoee TIO3UIMH, OTIPENIEIISATH LI U
34 [Ipu3HAK NepHeHIUKYIIPHOCTH 1 1 HapaiaelbHbIX MPSIMBIX K N300pKESHUAMH. 3 eKTUBHOTO (YHKIMN Y9aCTHHUKOB,
IPsIMOH U IIJIOCKOCTH TPEThbel MpsIMOiA; YMeTh ONnuCHIBATh U crocoba CHoCcOoObI B3aUMO/ICHCTBYSE;




35-36 | Teopema o psMoH, 2 dbopmynupoBaTh aHATM3UPOBATH B3aHMHOE pelieHus, IJTAHAPOBATH OOIIHE CTIOCOOBI
NEPIEHIUKYISIPHON K OIpeeIICHUE NPSIMOH, PAaCIOJIOKEHUE MPSMBIX U HaBBbIKOB paboThl1; 0OMEeHMBATHCS
IIOCKOCTH MEPIEHIUKYISIPHOM IJIOCKOCTEN B MPOCTPAHCTBE, aHanusa, 3HAHUAMU MEXAY YJICHAMHU

K IIJIOCKOCTH, U IPUBOJUTH BBIIIOJIHATE YEPTEXKHU 1O COTIOCTAaBJICHHUS, | TPYMIIbI AJs NPUHATUSA
WUTIOCTPUPYIOLINE NIPU- YCIIOBHUSIM 3a1ad. CpaBHEHUS 3¢ PEKTHBHBIX COBMECTHBIX
MEpBI U3 OKpYXKarolen Pewmats nnanuMeTpudeckue u peLICHU.
00CTaHOBKU; mpocTeiine PerynsiTuBHBIE. 0OCO3HABATH
¢hopmynupoBats u CTepeoMeTpUIecKue 3a1a4n Ka4ecTBO U yPOBEHb
JIOKa3bIBaTh TEOPEMBI HaHAXO0XJICHUE yCBOCHHS, (POPMHUPOBATH
(TIpsAAMYIO U 0OpaTHYIO) FeOMETPUUECKUX BEJIUIUH I[EJICBBIC YCTAHOBKH yYCOHOM
0 CBSI3U MEX]Y (asuH, yTioB). JIeATEIbHOCTH.
MapajuIeIbHOCTHIO TIPSIMBIX 3HaTh: TEOpEMY, Ilo3naBaTeabHbIE:
U UXNIEPIEHAUKYJSIPHOCTBIO | BBIPAXKAIOUIYIO IPU3HAK OCYLIECTBJIATH CPABHEHUE U
K IIJIOCKOCTH, NEPIEHIUKYISIPHOCTH MPSIMOT KI1accH(UKAIUIO TI0
TEOPEMY,BBIPAKAIOLLYIO U TUIOCKOCTH, C 3a/laHHBIM KpUTEPUAM
MpU3HaK JI0Ka3aTeNbCTBOM.
NEPIEHIUKYISIPHOCTH
IPSIMOU U INIOCKOCTH, U
TEOpeMy O CYIIECTBOBAHUHU
Y €IMHCTBEHHOCTH MPSIMOH,
MPOXOAAIIEH uepe3 NaHHYIO
TOYKY U TIePIEHANKYIIPHON
K JaHHOM IIJIOCKOCTH;
peuaTth 3aJa4n Ha
BBIYHCIIEHUEU
JI0Ka3aTeNbCTBO, CBSI3aHHBIE
C IEePIIEHAUKYIISIPHOCTHIO
MPSIMOY U IJIOCKOCTH

32 Ilepnenoukynsap u naxknounste. Yzon 6 OOBSICHATD, YTO TAKOE 3HaTh: OHATHE ®opmuposanne | KomMmMyHHKaTHBHBIE:

MeHCOy NPAMOIL U NIOCKOCHbIO HNEPHEHAUKYIISIP U NepIeHIUKYIISIpa, LIEJIEBBIX MPOSIBIATE TOTOBHOCTH K

37-38 Paccrostnue ot To4ku 70 2 HaKJIOHHAA K TUIOCKOCTH, MPOBEAEHHOT0 U3 TOUKH K YCTaHOBOK 00CYXJIEHUIO Pa3HBIX TOYEK
MJIOCKOCTH YTO HA3bIBAETCS MPOEKUUEH | MIOCKOCTH, U OCHOBAHUS y4eOHOM 3peHust U BeIpaboTKe o0mIei

39-40 Teopema o Tpéx 2 HaKJIOHHOM; YTO Ha3bIBA€TCS | MEPIEHIUKYJsApa, HAKJIIOHHOM, | JIeATeIbHOCTH, (TpymIoBoii) MO3UIMH
MePIeHNKYIsIpax pacCTOSTHUEM OT TOYKH MPOBEJEHHOMN U3 TOUKH K yCTOMUMBOM PeryasiTuBHbIE: OCO3HABaTh

41-42 | Yron Mexmy mpsaMmoii u 2 JIO TUIOCKOCTH, MEXTY IUTOCKOCTH, U OCHOBAaHUS MOTHBAIIH KaueCTBO U YPOBEHb YCBOCHHUS
[IOCKOCTBIO napajuiebHBIMU HAKJIOHHOH, MPOEKIUU K IpoOJIeMHO- Ilo3naBaTebHBIE: pa3IyaTh

IJIOCKOCTSIMU, MEXKIY HAKJIOHHOM Ha MJIOCKOCTH, MOUCKOBOM METO/IbI HO3HAHMS OKPYKAFOILIErO
napajuleIbHBIMU MPSIMON U paccTosIHUE OT MPSIMO 10 JIeSITEeIbHOCTH MMpa TI0 €ro LeJsM (HaOJIFoIeHue,

TUIOCKOCTBIO0, MEXKITY
CKPCIHBAOIIUMHUCS
IPSMBIME; (POPMYITHPOBATH
U I0Ka3bIBaTh TEOPEMY O
TpEX NEPNEHIUKYISIpaxX U
IPUMEHSTD €€ IIPU PELLEHUU
3a7a4; OOBSICHITD, YTO TAKOE
OPTOrOHAJIbHASI TPOEKITUS

IJIOCKOCTH, CBSI3b MEXY
HaKJIOHHOH, ee MpoeKLuen u
NEPIEeHIUKYISIPOM, TIOHSITHS
MIPOEKINH (QUTYPHI HA
MJIOCKOCTb, YTIIa MEXTY
IIPSIMON U INIOCKOCTBIO.
YMeTh: Pemate 3agaun 1mo
TEME

OIIBIT, SKCIICPUMEHT,
MOJCIIMPOBAHUEC, BI)ILH/ICJ'ICHI/IG)




TO4KH (UTYpBI) HA
IUIOCKOCTB, U JIOKa3bIBaTh,
YTO MPOEKUMEN IPSIMON Ha
IUIOCKOCTE, HE
HEePIeHIUKYIISPHYIO K 9TOH
MIPSIMOM, SIBIISIETCS
npsiMasi; OOBSACHATD, YTO
Ha3bIBACTCSI YIIIOM MEKIY
OPSIMOY U TJIOCKOCTHIO H
KaKUM CBOWCTBOM OH
o0nanaet; 00BACHATD, UTO
TaKoe [eHTpaIbHas
TIPOEKITHS TOUKH ((HUTYpBI)
Ha TJIOCKOCTb

33 /lsyzpannptii yzon. 4 4
Ilepnendukynapnocmo niockocmeii

43 JByrpansslii yroiu 1 1

44 ITpusHak neprneH uKyJIIpHOCTU 1 1
JIBYX TUIOCKOCTEN

45 [IpssmMoyToaBHBII 1 1
napajuiesienumne

46 TpexrpaHHbIii yroi. 1 1
MHororpasHsli yroi

47 Konmponwvnas paboma Ne 3 no 1
meme: «Ilepnenouxkynapuocmo
nPAMBIX U NJIOCKOCHEll)

48 3auem No2 no meme "' 1

Ilepnenouxynapuocmo
npaAMvIX u naockocmei"’

OOBACHATD, Kakas Qurypa
Ha3bIBACTCS IBYTPAHHBIM
YTJIOM ¥ KaK OH M3MepseTcs;
JIOKa3bIBaTh, YTOBCE
JIMHEHHBIE YIIIBI
JIBYTPaHHOTO yIjla paBHbI
JIPYTAPYTY; OOBSCHSTH, YTO
TaKkoe yroJyl MexXay
MepeceKaroIUMUCS
TUIOCKOCTSIMH M B KaKHX
Tpe/IeNax0H U3MEHSETCS;
(hopMynHrpoBaTh
oTpezieIeHNEeB3anMHO
MepHEeHANKYISIPHBIX
IUIOCKOCTEH,
(hopmynupoBath u
JIOKa3bIBaTh TEOPEMY O
NpU3HaKe
NEePIEeHANKYISIPHOCTH JIBYX
MJIOCKOCTEH; OOBSICHSTH,
KaKo¥ napauiesienure]
Ha3bIBaeTCs
HPSMOYTOJBHBIM,
(opmynupoBath u
JIOKa3bIBaTh yTBEPXKJICHUS
0 €ro CBOMCTBAaX; pelaTh
3a71a4M Ha BBIYHCIICHHE

1 JTI0Ka3aTeIbCTBO C
HCTIONE30BaHUEM TEOPEM
0 MePHeHANKYISIPHOCTH
MPSIMBIX U TJTIOCKOCTEH,

a TaKKe 3aJa4y Ha

3HaTh: NOHATHUSA AByrpanHoro | ®opmuposanue | Pezynamuensie: hopMUpOBaTH
yrjla ¥ €ro JUHENHOro yria, YCTOMYMBOM TIEJIEBBIC YCTAHOBKH YICOHOM
rpayCHON MepHI MOTHBAIIH K JIeSITEIIBHOCTH, BBICTPanBaTh
JIByTPAaHHOTO YIJIa; 00y4YeHHIO MIOCTIeI0BATENbHOCTD
JIOKa3aTeJIbCTBO TOTO, YTO BCE | M MPOOJIEMHO- HEOOXOAUMBIX
JIMHEHHbIE YIJIBI IBYTPAHHOIO | IOMCKOBOM onepauuii.Iloznasamenvnule:
yIia paBHbI IpYT APYTY; JIESITeTIBHOCTH Ppa3IMYaTh METO/IbI TO3HAHMS
MIPU3HAK OKPY>KAFOIIIero MUpa I10 €T0
MEePIECHANKYJIIPHOCTH ABYX ey (HaOJTIO/IEHNE, OTIBIT,
IUIOCKOCTEH, TIOHATHE SKCIIEPUMEHT, MOJICIIMPOBAHNE,
IPSIMOYTOJIEHOTO BBIUYHMCIICHHE), OCYIIIECTBIISTH
TapaJuleNIeuIe/1a; CBOMCTBa CpaBHEHHE U KJIACCU(PHUKAIIIO
rpaHeii, AByrpaHHbIX YIJIOB U TI0 33/IaHHBIM KPUTEPHIM
JIMaroHajel MpsiMOyroJIbHOTO Kommynuxamugnoie:
napajuiesienuIe sia TIPOSIBIISITE TOTOBHOCTH K
PacniozHaBath Ha ueprexkax U 00CYXIEHUIO Pa3HBIX TOUEK
MozensiX TpeXrpaHHbId yroil. 3peHHs U BBIPaOOTKE 001
MHororpaHsHslii yroi, (TpynIoBoii) MO3UIH
COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C X ONMHCAHHUSIMH,
N300paKECHUAMH.
VYMeTh: Pemate 3agaun mo
TeME
HayuuTscs npuMeHaTh ®opmupoBanue | Kommynuxamuensle:
pUOOpEeTEHHbIE 3HAHNS, HaBBIKOB YIOPaBIATh CBOUM
YMEHUsI, HABBIKH B caMoaHaJIM3a U | MOBeAEHHEM (KOHTPOJIb,
KOHKPETHOH 1€ TeIbHOCTH CaMOKOHTPOJIS CaMOKOPPEKIHS).
Pezynamugnuie:

(hopMHpOBaTh CITIOCOOHOCTH K
MOOWMIIM3aLIMH CHJI,




IIOCTPOCHUE CEYEHUN
MPSAMOYTOIEHOTO
mapajsieNienuIeaa Ha
yeprexe. Mcnonb3oBath
KOMIIBIOTEPHBIE TTPOTPaMMEI
MIPUN3YYEHUH BOTIPOCOB,
CBSI3aHHBIX CO B3aHUMHBIM
PacroIoKeHHEM IPSMBIX U
IJIOCKOCTEH B MPOCTPaHCTBE

CITOCOOHOCTH K BOJICBOMY
YCHITHIO B ITPEOI0JICHUH
MIPEMNSATCTBUI.
Ilo3nasamenshsle: BEIONPATH
Haubosee dhhexTuBHBIC
crocoOBI pemeHns 3aaay.

I'nasa 3 Muozozpannuxu 12 14
$1llonamue muozozpannuxa. Ilpuzma 3 3 OOBsIcHATD, KaKas GpuUrypa
49 [oHsATHE MHOTOTPAHHHKA. 1 1 HA3BIBACTCA 3HaTh: dopmupoBanve | KommynukamueHwle:opranus
50 T eOMETPHYECKOE TEM0 _ 1 MHOTOTPaHHHKOM H KaK - IOHATHUS] MHOTOTPAHHUKA, HaBBIKOB OBBIBaThU IIAHUPOBATh
Teopema Diinepa. E:;ZII;?WKI’{TOCF’; €TI0 SJMEMEHTBL, | erp 351eMEHTOB, BBIIYKJIOTO U | OpraHU3aI[MH u yueOHOe COTPYIHUIECCTBO C
TIpocTpaHCTBEHHAS TEOpEMa TPAaHHHK HEBBITYKIIOTO aHaM3a CBOCH YUUTETIEM U
Tudaropa Ha3BIBACTCA BBITYKIIEIM, MHOTOTPaHHHKA, JIEATENBHOCTH, OJIHOKIIACCHHKAMHU.
51 Tpusma. 2 1 HIPUBONTH HPHM?pH - IPA3MBI U €€ DIIEMEHTOB, camoaHanu3a U | Pezynamuenbvie:onpeneniTh
MHOTOTPaHHHUKOB, MpsIMON U HAKJIOHHOM CaMOKOPPEKLUUHU | IIOCIEN0BATENBHOCTD
OOBACHATD,KAKOU TIPM3MBI, IPaBHIILHOM yaeGHOM MPOMEXYTOUHBIX TIeJIeH ¢
MHOTOTPAHHUK HAa3bIBACTCA | npysmpl; cyMMy TLIOCKHX JIeSATETbHOCTH Y4ETOM KOHEYHOTO
TIPU3MON 1 KaKHASBIBAIOTCA | yryjop BEITyKITOrO pe3ynbTaTa, COCTaBIATh [UIAH
€C SJICMCHTBI, KaKasi _ | MHOTOrpaHHHKA MPHU KaxkKI0H MOCIIEI0OBATEILHOCTH
NPU3MAHA3EIBACTCS NPSMOH, | ero pepiumHe. nefiCTBHiA.
HAKJIOHHOH, MPaBUIIBHOIA, - IOHATHUS TUIOIATHN Ilo3nasamenvhole:ymeTh
M300paXaTh MPU3MbI Ha MTOBEPXHOCTH NPHU3MBI, OCYIIECTBJISATH AHAJIN3
PHCYHKE; OOBSICHATD, YTO Iomaau OOKoBoOit 00BEKTOB,CAMOCTOSTENHHO
Ha3BIBACTCS IIOMANBIO MOBEPXHOCTH TIPU3MBI; BBIBO HCKaTh ¥ OTOMpATh
nosHoii (60K0BOIA) bopMyITBI ITOMIA M HEOOXOAUMYI0 HH(OPMAIIHIO
MOBEPXHOCTH HPH3MBI H IOBEPXHOCTH TPAMOii
JIOKA3BIBATE TEOPEMY O IUIO- | pysypl, GopMyly MIOMIALH
a1 60KOBOM NOBEPXHOCTH | GokoBOI TOBEPXHOCTH
HPSIMOM MPU3MBI;peLIaTh HAKJIOHHOH [IPH3MBI C
3a/1a4 Ha BHIYUCIICHHE H BBIBOJIOM
J0Ka3aTC/IbCTBO, . YMeTh: pemarh 3a1auu 1mo
CBSI3aHHBIC C IPU3MOii TeMe
$2 upamuoa 3 4
52 ITupamuna 1 1 OOBACHATD, KAKOH 3HaTh: ®opmupoBanue | Kommynukamuenwvie:nposBi
53 TIpaBuibHAs THPAMI/A 1 1 MHOTOTAHHHK HA3bIBACTCS | - MOHATHS MPAMHU/IBI U ee LEeJIeBBIX STh TOTOBHOCTB K
54-55 | Veewennan nupanida 1 5 MHPAMHION H Kak DJIEMEHTOB, TIOLIA/IH YCTAHOBOK 00CYXKICHUIO Pa3HbIX TOUeK
Ha3bIBAIOTCS €€ AIIEMEHTHI, 6OKOBOIT OBEPXHOCTH H y4eOHOM 3peHus ¥ BhIpaboTKe 001Ieit
YTO HA3bIBACTCA IUIOMAbI0 | MOJNHOM NOBEPXHOCTH JeATEeIbHOCTH (rpynmoBoii) MO3ULUH
noJiHo#t (60KOBOIA) HPaMHUIBI DopmupoBanue | Pezynamugnbie:onpenenith
MOBEPXHOCTH TIHPAMHUIBL; - TOHSTHUS PABHIILHOM HABBIKOB MOCIIEIOBATEILHOCTD
OOBACHSTE, Kakast IUpaMuIa | MHPaMHIBI U €€ DIICMEHTOB OCO3HAHHOTO MPOMEXYTOUYHBIX TIeTIEH C
Ha3bIBACTCS NPABMIILHOM, - TIOHATHS YCEUCHHON BEIOOpaA Y4ETOM KOHEYHOT'0




JOKa3bIBaTh YTBCPKACHUEC O

IMMpaMUuabl U €€ DJIECMCHTOB,

HaunboIee

pe3yibTara, COCTaBJIATh IUIaH

CBOMCTBax €€ OOKOBBIX MPaBWIBHOHN YCEUSHHON s exTruBHOTO MTOCIIEZI0BATEIHLHOCTH
pEbep n OOKOBBIXTpaHeH 1 MUpaMUIEL U €€ ano(deMBl; cnocoba necTBUI.
TEOopeMy O IUTOMann JIOKa3aTEIbCTBO TEOPEMBI O peleHus Ilo3nasamenshule:
60KOBOI TTOBEPXHOCTH TPaHAX yCEUEHHOH YMETb OCYIIECTBIIATH aHAIN3
MPaBIIBLHON MHPaMUABL; MHPpaMUAbL; GopMyITy 00BEKTOB,CAMOCTOSATEIIHHO
OOBSICHATS, IIOIAaAu GOKOBOM UCKaTh U OTOUPAThH
KaKOIMHOTOTpaHHUK MOBEPXHOCTH YCEUCHHO HE0O0X0IMMYI0 HH(POPMAIHIO
Ha3bIBAETCS YCEUEHHOM MHPaMUIbI
MUpaMUIOH U Kak VYMeTs: pemarts 3a1a4M Mo
Ha3bIBAIOTCSA €€ HIEMEHTHI, TeMe
JIOKa3bIBaTh
TEOpEMY O IIIOIAAN
6OKOBOI TTOBEPXHOCTH
MPaBWIbHON YCEUEHHON
MHPaMUBL; PEIIaTh 3a1a491
Ha BBIYHCIICHUE U
JI0Ka3aTeNnbCTBO, CBA3aHHBIC
C MMpaMHUIAMH, a TaKXKe
3a/la4uy Ha IMOCTPOCHHE
CEUEHUU MUpaMu] Ha
JepTeKe
33 Ipasunsuvie mnozozpannuxu 5
56 CuMMeTpust B IPOCTPAHCTBE. 1 OOBSICHATD, KaKHe TOUKH OOBSICHATD, KaKHe TOUYKH ®opmuposanne | Kommynukamuensle:posiBi
57-58 | Iomsttue npasmwisHoro 2 Ha3bIBAIOTCS Ha3bIBAIOTCS! CHMMETPHUYHBIMH | YCTOWYHMBON STh TOTOBHOCTB K
MHOTOIPaHHHUKA. CUMMETPUYHBIMA OTHOCHTEJIEHO TOYKH MOTHBAIIH K 00CYXJICHUIO Pa3HBIX TOYEK
59-60 | DieMeHTHl cuMMeTpUN 2 OTHOCUTEJILHO TOUYKHU (TIpsAMO, TIJIOCKOCTH, YTO pob6IeMHo- 3peHHs U BBIPaOOTKe 00IIeit
[PABUJILHBIX MHOTOIPAHHHKOB (TIpsAIMOH, TIIIOCKOCTH), Takoe LEeHTP (OCh, INIOCKOCTh) | IOMCKOBOM (TpynIoBoii) MO3UIH

9TO TaKkoe LEHTp (OCh, CUMMETPHHU QUTYDBL, JIESITETTBHOCTH Pezynamuenste: hopmMupoBaTth

IUIOCKOCTh) CHMMETPHU
(hurypsl, IPUBOIUTH
npuMepsl Guryp,
o0Jaiaromux 3JIeMeHTaMH
CHMMETPHH, a TAKXKe
pUMEpPHI

CHMMETPHH B apXHUTEKTYypeE,
TEXHHKE,
MIPHUPOAEC;00BACHITH, KAKOH
MHOTOTPaHHUK Ha3bIBAETCS
MpPaBHIbHBIM, 0Ka3bIBATh,
YTO HE CYIIECTBYET
MPaBHIBHOTO
MHOTOTPaHHHKA, FPaHIMHU
KOTOPOTro

SIBJISIFOTCSI IIPaBUIIBHBIE N-
YrOJILHUKH ITpH N > 6;

HPUBOIMTH IPUMEPHI PUTYD,
001aaomMX dJIeMEHTaMI
CHMMETPHH, & TAKXKE
MPUMEPbI CHMMETPHH B
ApXHUTEKTypE, TEXHHUKE,
npupoje. OOBACHSTH, KaKOH
MHOTOTPAaHHHK Ha3bIBACTCS
npaBWIbHEIM. OOBSICHSTS,
KaKue CyILIECTBYIOT BUbI
HpaBI/IJ'H)HI)IX
MHOFOFpaHHI/IKOB U KaKUMH
DJICMCHTAMHU CI/IMMeTpI/H/I OHH
001a7aroT.

3H3.TBI IIOHATHUC HpaBI/IJ'H)HOFO
MHOTOTPAaHHHKA; [ISTh BHJIOB
MPaBUIBHBIX
MHOTOTPaHHHUKOB

LieJIeBbIE YCTAHOBKH y4eOHOI
JIESITeIbHOCTH, BBICTPAUBATh
I10CJIEIOBATEIILHOCTD
HEOOXOTUMBIX
onepauuil.Iloznasamenvnvie:
OCYIIECTBIISATH CPAaBHCHUE U
KJ1acCH(UKAIUIO 110
3aJJaHHBIM KPUTEPHSIM




ol Konmponvnasa paboma Ned no
meme «Mnozozpannuxuy
62 3auem N3 no meme

"Mnozozpannuxuy

O00BSACHATH, KAKHE
CYIIECTBYIOT BHJIBI
TIPaBUIBHBIX
MHOTOTPAaHHUKOB M KAKIMH
AIIEMEHTAMH CUMMETPHH
OHHM 00JIaaroT.
HUcnoap3oBaTh
KOMITBIOTEPHBIE TPOTPaAMMBI
MPUU3YUYEHUHN TEMBI
«MHOTOTpaHHUKI

YMeTh: pemarb 3a7a4u 1o
TEME

Hayuuthcs npumMeHaTs
pUOOpEeTEHHBIC 3HAHNUA,
YMEHHS1, HABBIKH B
KOHKPETHOH eATeITEHOCTH

dopmupoBaHue
HaBBIKOB
camMoaHalm3a u
CaMOKOHTPOJIS

Kommynuxamuenoie:
YIPaBISITh CBOUM
oBeIeHHEM (KOHTPOJIb,
CaMOKOPPEKIIHS).
Pezynamuenvie:
(hopMHUpPOBATH CIIOCOOHOCTH K
MOOMIH3alUN CHIT,
CIOCOOHOCTH K BOJIEBOMY
YCHUJIMIO B TIPEOIOJICHUU
MIPEMSITCTBHMA.
Ilo3nasamenvnoie: BoIOUpaTh
Haubozee 3hhekTHBHBIC
CHOCOOBI peleHns 3a/1a4.

3akKnouumenvHoe nogmopeHue
Kypca ceomempuu 10 knacca

63

IToBTOpEHUE TEMBI: «AKCHOMBI
CTEPCOMETPHUID)

64

[ToBTOpEHUE TEMBI:
«[TapamienbHOCTh IPSMBIX H
IUIOCKOCTEH»

65-66

[ToBTOpEHUE TEMBI:
«[lepreHANKYISIPHOCTH MPSIMBIX
U IIJIOCKOCTEMN»

67-68

IToBTOpEHUE TEMBI:
«MHOrOrpaHHUKI)

Kopouurosa CeeTtnaHa

KOpbeBHa

C=RU, O="MBOY "™
Ky>xeHepckas cpeaHsas
obuieobpasoBarenbHas

wkona Ne2"",

CN=Kopgouurosa

CeeTtnaHa KOpbeBHa,
E=kuzhener2@yandex.r

~ .

A noareepXxaar 3ToT

OOKYMEHT CBOeu
yOoocToBepstoLLen

noAnuchbio
n.KyxeHep
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