JenaprameHT 00pa3oBaHus U Hayku TIOMEHCKON 00jacTu

JlenaprameHT 00pa3oBaHus AAMUHHUCTpaLK ropoja TromeHu

MAOY COIII Ne 48 ropona Tromenu

YTBEPX/IEHO
npuka3zom aupekropa MAOY COL Ne48

ropoja Tromenu
ot 31.08.2026 Ne 63

PABOYA S [IPOTPAMMA 1O TEOMETPUU. BA3OBBIN YPOBEHbD
CPEAHEI'O OBLIEI'O OBPA30OBAHUMA (10-11 kmacc)

Cpoxk ocBoeHust — 2 roja

r. Tromens, 2026



IHOACHUTEJIBHASA 3AIINCKA

Pabouvas mporpamma mo reometpun (06a3oBbiii ypoBeHb) mist 10-11 kmaccoB siBisieTcst
COCTaBHOM 4YacCThIO OCHOBHOHM 00pa3oBaTeibHOI MPOrpaMMBbl CPEeTHETO O0IIero 0Opa3oBaHHUs
(OOIT COO) MAOY COIII Ne 48 ropona TroMeHH 1 cocTaBjIeHa HAa OCHOBE:

1. ®enepanbubiM 3akoHOM «O0 oOpasoBanum B Poccuiickoit deneparmum» Ne 273 - @3
(B IEUCTBYIOIICH pEIAKIINH )

2. @enepa’dbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHEro OO0IIero
00pa3zoBaHus, YTBEPKICHHBIM MpukazoM MunoOpHayku ot 17.05.2012 Ne 413 (B nelicTByromei
peaaKium).

3. [Tlpukazom MunucrepctBa npocsemenus Poccutickoit @enepammu ot 12.08.2022 Neo

732 «O BHeceHHH M3MEHEHUH B (eiepalibHbIi rOCyIapCTBEHHBIN 00pa30BaTEebHBINA CTAaHAAPT
cpenHero oOImiero oOpa3oBaHUs, YTBEPKACHHBIM MpukazoM MuHHCTepcTBa 00pa3oBaHUA U
Hayku Poccuiickoit ®denepannu ot 17 mas 2012r. Ned13».

4. Tlpukazom Munnpocsemenus Poccum ot 18.05.2023r. Ne 371 «OO0 yTBEpKICHUH
benepanpHON 00pa30BaTEIBLHON MPOTPAMMEBI CPETHETO 00IIEro 00pa30BaHUMY.

5. [Tlpukazom MunucrepctBa mnpocBenieHus P®  «llopsgoxk  opraHmzamuu
OCYIIECTBIICHUSI 00Pa30BaTEIBLHOM JESATENBHOCTA IO OCHOBHBIM 00111€00pa30BaTEIbHBIM
nporpaMmMaM - 00pa3oBaTelIbHBIM MPOTrpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero oOmiero oOpa3oBaHuUs, YTBEPXKACHHBIM Npuka3oM MuHuctepcTBa oOpa3oBaHMs U
Hayku Poccuiickoit denepanuu ot 22.03.2021 r. Ne 115» (B aeiicTByromeit pegakuun);

6. Ilpukazom Munnpocsemenus Poccum ot 09.10.2024 Ne 704 « O BHeceHHH
U3MEHEHUN B HEKOTOphle Mpuka3zbl MuHUCTepcTBa mpocBemieHus Poccuiickoit ®enepanuu,
Kacaromecs: QenepabHbIX 00pa30BaTEILHBIX IPOrpaMM HAdalbHOTO OOIIETO 00pa30BaHUs,
OCHOBHOT0 00111eT0 00pa30BaHUs U CPEAHETO 00IIEro 00pa3oBaHUsDY;

7. Ilpuka3 Munnpocseuenus Poccun ot 08.10.2025 N 729 "O BHeceHUM U3MEHEHUI B
HEKOTOpBbIE NpHKa3bl MuHHCTEpcTBa npocBemeHns Poccuiickoin ®denepanny, KacarolHecs
(denepanbHBIX 00pa30BaTEIbHBIX MPOrPAaMM HauyalbHOIO 00Iero oO0pa30BaHUs, OCHOBHOTO
o01ero oopa3oBaHus U CpeiHEro 001Iero oopazoBanus"

8. Ilpuka3z Munnpocsemieaus Poccun Ne 808 ot 10.11.2025 «O BHeceHHH N3MEHEHUH B
HEKOTOpBbIE NpHKa3bl MuHHcTepcTBa mpocBemeHnus Poccuiickon ®denepanny, Kacaromuecs
(benepanbHBIX 00pa30BaTEIbHBIX MPOrPaMM HauyaJIbHOTO O0IEro oO0pa30BaHMs, OCHOBHOTO
o01rero 00pa3oBaHus U CPEIHETO OOIIETO 00PA3OBAHUS.

9. VYcraBom MyHHIMIAIBHOTO aBTOHOMHOI'O OOpPa30BaTENBHOI'O YUPEKACHUS CpeaHen
obmeobpazoBatenbHOl miKOIBI Ne48 ropoma Tromenm umenu I['epost Coserckoro Coroza
Jmutpus Muxaitnosuua Kap6siesa (nanee MAOY COILL Ne48 ropona Tromenn).

10. Konmenmuu pa3BuUTHs MaTeMaThdeckoro ooOpazoBanuss B P® (Pacmopsikenne
[IpaButensctBa PO ot 24.12.2013 Ne 2506-p);

11. Mporpamma Bocniutanust MAOY COILl Ne48 ropona Tromenu;

12. Yyebnoro mnana MAOY COII Ne48 ropona Tromenu;

13. Tlonoxenus o paboYMX MpOrpaMMax ydUTeNeH Mo oOpa3oBaTENBHBIM MPOTPaMMaM,
yTrBepxkaAeHHOro pukazom MAOY COIILI Ne48 ropona Tromenu (AeicTByromas peaaKkims)

14. PaGoueii mporpaMMbl cpemHero oOmiero oOpasoBanusi "MartemaTuka" 0a30BBIT
ypoBenb (s 10-11 kiaccoB 001eodpazoBaTebHBIX opraHu3aiuii), 2025 r.

Jlnist peanu3anuy MporpaMMbl UCTIOJIB3YIOTCS YUeOHUKH yueOHbIX JTMHUHN: MaTtemaruka:
anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomerpms. 10-11 kmaccel: yue0.
Jnst o01meoOpa3oBaTeNbHBIX OpraHu3aluii: 6a30Beiid U yrinyonaeHHslil yposuu/ JI. C. AtaHacsH,
u 1ap. — M.: Ilpocsemenue, 2023 r.
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OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA «I'EOMETPUS»

BaxxHocTh ydeOHOTO Kypca Te€OMETpHH Ha YpOBHE CpeiaHero oOmiero oOpa3oBaHMs
00yCJIOBJIEeHa NPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00yuyeHHs TE€OMETPHH B HANpaBJIEHUH JMYHOCTHOI'O Pa3BUTUS O0ydaromuxcs, GOpMHUPOBaHUS
(YHKIMOHATIBHON MAaTeMaTHYeCKOW TPAMOTHOCTH, HW3YyUYEHHs IPYTUX YYeOHBIX JUCHIUILIHH.
PazButne y oOyuarommxcs NpaBUIbHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOKIIEHUU
reOMETPUYECKUX aOCTpaKLUii, COOTHOLICHUH PEabHOTO U UAEAJIBHOI0, XapaKTepe OTPaXKeHUs
MaTE€MaTUYECKOW HAayKOH SIBIICHUN U IPOLECCOB PEAIBHOIO0 MHMPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYEeCKOTO MOJCIMPOBAaHHMS B HAyYHOM I[IO3HAHWM W B TIPAKTHKE
croco6cTByeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Y4YallUXCS, a TaKXKe KayecTB
MBIIUICHHS, HEOOXOUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTCs OJHUM W3 0a30BBIX MPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHMs, TaK Kak OOecleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK JAMCLUUIUINH €CTECTBEHHO-
Hay4YHOU HaAIpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YYEHHH OOYYarOLUMMCA MOHATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKACHUH B XOJ€ peIICHUsS
FeOMETPUYECKHUX 3aJlay, YMEHHE BBIABUTAaTh U ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS MPHU PEIICHHWH 33Ja4 €CTeCTBEHHO-HAyYHOTO LHMKJIA, B YaCTHOCTH M3 Kypca
(bU3HKH.

YMeHue OpHUEeHTHPOBATbCA B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX
oOnacTsx aesTenbHOCTH 4YenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHU M MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAJIbHOTO OBITHS, (opMa OTPaKEHHUS OKPYKAIOIIEro MHpA,
yCIIOBHME  YCIIEHNIHOTO TO3HaHUS M  aKTHUBHOTO MpeoO0pa3oBaHUsA  JIEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIbI YU4eOHON U TPYI0BOM
JeSITENIbHOCTH, SBJISETCS OJHUM U3 NMPOPECCHOHANIBHO Ba)KHBIX KayeCTB, MOATOMY aKTyajbHa
3amavya (popMHUpOBaHUS Yy OOYyYArOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOr0 MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOMN
JEeSITeILHOCTH 1I0 MHOTHM HAIPaBJICHUSM.

OTnnuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU
B Hayalle ero M3yuyeHUs 3aJad, pelIaeMblX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHWS, U
ornpenenéHHbIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET INPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHENIIEMY U3YUEHHIO IIPEMETA.

[Ipenmourenue OTHAETCS HATJIATHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
JeSATeNIbHOCTH. Pa3BUTHE MNpOCTPaHCTBEHHBIX MPEACTABICHUN y yyaluxcsi B Kypce
CTEpEOMETPUH MPOBOJIUTCA 32 CUET PElICHHs 33/1a4 Ha CO3/IaHUe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPHpPOBAHUE IPOCTPAHCTBEHHbIMU oOOpazamu. CozgaHue o0paza MPOBOAMUTCA C
OTIOPOi Ha HAIJIATHOCTh, @ OTNIEPHUPOBAHKE 00Pa30M — B YCIOBUAX OTBIICUEHUS OT HAIJITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHuUs.

OcHoBHBIE cojaepkaTesnbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHe JOrMUECKUX YMEHUHN pacipeaessieTcs He TOJIbKO
Mo COJAEpKAaTEeIbHBIM JIMHUSAM, HO M MO TrojJaM OOy4YeHUss Ha YPOBHE CpEIHEro OOIIEro
o0OpazoBaHws.



Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacipeAeaEHHBIM 0 TojaM 00ydeHUs, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
4yToObl ~ OBJAJ€HHE TIEOMETPUYECKUMHU  TOHATHSIMM U HaBbIKAMU  OCYILECTBIISIOCH
[OCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHUEM INPUHLMIIA [PEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKIIOYAJINCH B OOIIYIO CUCTEMY I'€OMETPUYECKHUX IPEACTAaBICHUN 00yYaromuxcs,
paciupsis ¥ yriyOssis e€, 00pa3ysl IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA

[lens ocBOeHUs MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOyUECHHS
— 00meo0pazoBaTeIbHOE M OOIICKYJIBTYPHOE DPa3BUTHE OOYYAIOIIUXCS dYepe3 oOecreueHue
BO3MOXHOCTH HpI/I06peTeHI/IH 1 HUCIIOJIB30BaHUA CUCTCMATUUCCKHUX TI'COMCTPUYCCKUX 3HAHUU U
JeNCTBUM, crienn(UYHBIX T€OMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOJOJIKEHHSI 00pa30BaHUS 110
CHENUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 0a30BOM YPOBHE NpEAHA3HAYCHA U OOYYAFOIIHXCS
CpC,[[HCﬁ MKOJBI, HE HUCIIBITBIBABIIUX 3HAYUTCIBbHBIX 3anyIIHeHI/Iﬁ Ha YPOBHC OCHOBHOI'O
obmrero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON TeOMETPUH U HEOOXOIUMBIE JIIst
JKU3HU B COBPCMCHHOM O6H.[CCTB€. KpOMe 9TOro, OHU UMCHOT BO3MOKHOCTb U3YYHUTh TCOMCTPHUIO
6onee TyO0OKO, €CiH B JallbHEHIIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECCKUX 3HAHUSAX B
npoeCCHOHATIBLHOMN IeATEIEHOCTH.

JlocTroKeHHe el OCBOCHUS MTPOrpaMMBbl 00ECTIEYHBACTCS] PEIICHHEM COOTBETCTBYIOIIHX
3agad. [IpuopuTeTHRIMU 3a1a4aMu OCBOeHUS Kypca «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJaccax sIBIISTIOTCS:

e (opmupoBaHuEe MpeACTaBIECHUS O TEOMETPHUM KaK YacTH MHUPOBOM KYIbTYpPHl U

OCO3HaHME €€ B3aMMOCBSI3U C OKPY>KAIOIUM MUPOM;

o (bOpMPIpOBaHI/Ie NpeACTaBJICHHUA O MHOIOrpaHHHKAaX W TCJIaX BpallCHUA KaK O
BaKHEHIIINX MaTEMaTHUECKUX MOZCIIAX, MO3BOJAIOINIUX OIMMCBIBATEL U U3YYaTh PAa3HLIC
SIBIICHHSI OKPY’KaIOIIETr0 MUPA;

e (¢opMHpOBaHHE YMEHHS PACIO3HABATh Ha 4YEPTEkKaX, MOJEIAX U B pPEaTbHOM MHpPE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHUE METOJaMHU PpCIICHUS 3ajJad Ha IIOCTPOCHUS Ha HM300paKEHHSIX
MIPOCTPAHCTBEHHBIX (pUTYD;

e (opMHUpOBaHHE YMEHHs ONEPHUPOBATH OCHOBHBIMH MOHSATHUSIMH O MHOTOTPAaHHUKAX U
TeJax BpallleHUs] U UX OCHOBHBIMU CBOHCTBAMU;

® OBJIQJICHUC AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (hOpMUPOBAHHE YMEHUS
MPOBOJUTh  HECIIOKHBIC  JIOKA3aTEeNbHBIC  PACCYKICHHS B  XOJA€  pCUICHUS
CTEpEOMETPUIECKHX 337a4 U 3a7]a4 C IPAKTHUECKUM COJIePIKaHUEM;

® Dpa3BUTHE UWHTEIUIEKTyaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OOydJarommxcs,
O3HaBaTEIbHOU AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHHfI, KPUTHYHOCTH MBIIJICHUA,

e (opmupoBanue (HyHKIMOHATLHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH: yMCHHE
pacro3HaBaTh MPOSBICHUS TEOMETPHUECKUX TIOHSATHH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKM3HEHHBIX CUTYallUsX W MpPH H3YyUYEHUU APYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIMpOBAaTh WX Ha S3BIKE
T€OMETPHUH M  CO3JaBaThb TE€OMETPUYECKHE MOJENIH, NPUMEHITh OCBOCHHBIN
F€OMGT”pHLIeCKI/Iﬁ amfmnapar i peHICHUA  [MPAKTHUKO-OPUCHTHUPOBAHHBIX  3a14a4,
HUHTEPIPETUPOBATH U OIICHUBATH TOJY4YCHHBIC PE3YJIbTAThI.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenne reomerpun orBoauTcs 2 yaca B Heaento B 10 knacce u 1 yac B Hepento B 11
KJ1acce, BCero 3a JiBa rojia o0yuenus - 102 yueOHBIX yaca.

M3 nux 8 uacoe 3a 2 200a obyuenus vloeneHo Ha nposeoeHue OYeHOUHbIX NPoYeoyp, 4mo
ne npesviuwaem 10% om ececo obvema yuwebnoco epemenu (nucomo Munnpocsewenus
Poccuu Ne CK- 228/03 u Pocobpnaozopa Ne 01.169/08-01 om 06.08.2021): wa
nposedernue koumpoavhvix pabom 6 10knacce — 5 uacos, 6 11 knacce — 3 uaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE.
OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, Ipsmasi, JI0CKOCTh, MpocTpaHCcTBO. IloHsTHe

00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHoe pacnosioxkeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE U
cKpeluBawomuecss npsmbie. [lapamnenbHOCTh MNPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B MPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MApaIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YTIJIBI C COHAIpPaBJIEHHBIMM CTOPOHAMM; YIOJ MEXIy MpPSMBIMH B
npoctpaHcTBe. [lapanmienbHOCTh  TUIOCKOCTEW:  TapajuiesibHble  IUIOCKOCTH;  CBOMCTBA
napaJjuleNbHBIX TUIocKocTel. [IpocTeiiime mpocTpaHncTBeHHBIE (PUTYpPBI HA MIIOCKOCTHU: TETPadIp,
KyO, mapaJuieNenuIie]]; IOCTPOSHUE CEYSHUH.

[lepneHAUKYISIPHOCTh TPSMONM M IJIOCKOCTH:  MEPIEHIUKYJSPHBIE MpsSIMbIE B
IIPOCTPAHCTBE, NpPSMbIE IApPAUICIbHbIE M IEPHEHIUKYJISAPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHANKYJSIPHOCTA TPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpHEHANKYISPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: YroJl MEXAY MPSAMOM M IUIOCKOCTHIO; ABYTPAHHBIM Yrod,
JUHEWHBIN yroa JABYrpaHHOro yria. IleprneHaukyisp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PAacCTOSIHUE OT MPSMOM [0 IUIOCKOCTH, MPOeKIus (GUrypsl Ha IJIOCKOCTb.
IlepnieHIUKYISPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH ABYX ILUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIAPaAX.

MHororpaHHMKH.

[lonsiTME MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsIMasi M HAKJIIOHHAsI MPU3MBI, OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapamnenenunesn, NpsAMOYTOJIbHBIN Mapajuiesenuren U ero cBoictea. Ilupamuaa: n-yronapHas
nupaMua, TpaHU U OCHOBAaHUE NHUpPaMUIbI;, OOKOBas W TOJHAS TOBEPXHOCTH MHPAMUJIBI;
nmpaBWjbHAs W YyCEeu€HHAs TmUpamMuga. OJIEMEHThl Tpu3Mbl W mHpamunibl. [IpaBuiibHBIC
MHOTOTPAHHUKHU: TIOHSITHE MPABWJILHOTO MHOTOTPAHHHUKA; MPaBWJIbHAS MPU3Ma M MpaBUIIbHAsS
NUpaMuja; MpaBuiIbHas TPEyroibHas MUpaMuia U IpaBUIbHBIN TeTpasap; kKyO. [IpeacraBnenue
O TMPaBWIbHBIX MHOTOTPAHHUKAaX: OKTadJp, HoAeKa’Ap W ukocayAp. CeueHus MNOpuU3Mbl U
MUpaMUJIbL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSMOW, IJIOCKOCTH.
DJIEMEHThl CAMMETPUH B IUpamMuaax, napauieJenuneax, NpaBUJIbHbBIX MHOTOTPAaHHUKAX.

Brruncnenmne 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 60koBoi
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSAMOM IMPHU3MBbI, IUIOLIa/Jb OCHOBAaHUMN, TEOpeMa o



OOKOBOH MOBEPXHOCTH MpsMON mpu3Mbl. I[lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TEOpeMa O IUIOmAAu yced€HHOW mupamuiabl. [loHatue 06 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAJIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC
Tena Bpamenus.

[wimHApuYecKass IMOBEPXHOCTb, O00pa3ylolue IMINHAPHUECKOW TOBEPXHOCTH, OCh
[TMHIPUYECKON ToBepXHOCTH. L{MamHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 00pa3ylolne KOHWYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW TMOBepxHOCTH. KOHyC: OCHOBaHHME W BEpIIMHA, OOpasymoomas W OCh; IUIONIATh
OOKOBOIl M MOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylollMe U BBICOTA; OCHOBAHMS U
O0KOBast TOBEPXHOCTb.

Cdepa m map: uentp, pamuyc, IuameTp; IUIOMIAJL MOBEpXHOCTH cdepsl. Bzaumuoe
pacnosoxeHue cepbl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; riouanb chepsl.

N300pakeHue Tes BpallleHus Ha III0CKOCTU. Pa3BépTka MIIMHApa U KOHYCa.

KomOuHnanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WITH TEJIO BPAILCHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWCTBAa 00BEMOB Teln. Teopema 00 o00bEME
IpSAMOYTOJIBHOTO Mapajienenunena U ciaeactsus u3 He€. O0béM nmnmHApa, KoHyca. O0bEM
nrapa ¥ miomaab chepsi.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00bEMamMu OJOOHBIX TEI.

CevyeHnss umMAMHApa (MapajulelbHO W MEPHEeHAUKYJSIPHO OCH), CEYeHHs] KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIINHY), CEUCHUS II1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE.
BekTop Ha mi1ockocTH U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha uucio. PasnoxeHue BeKkTOopa MO TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHUEM IIPABWII IEUCTBUM C BEKTOPAMHU.
[IpsmMoyronbHas cucrema KoopauHarT B mnpocTpaHcTBe. Koopamnatel Bektopa. IIpocreimme
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay NPSMBIMH U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpHU
pELICHUU T€OMETPUYECKUX 3aa4.



IIVTIAHUPYEMBIE PE3YJIBTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHHS MporpamMmbl ydeOHOro mnpeamera «MaTtemartukay
XapaKkTepU3yOTCs:

I'paxxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TIO3MIMH OOYy4aromerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABICEHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHA U HA3HAYCHHUEM.

IlaTpuoTHYeckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpaKTAaHCKOW UACHTUYHOCTH, YBXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKCHHUSIM
POCCUHCKHMX MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K UCIOJIb30BAHUIO ITUX
JTOCTIDKCHHM B IPYTHX HAayKax, TEXHOJIOTHUAX, chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, dTHUECKOTO MOBEJCHHSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKEHUM HAyKW U JICITENbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIajJa B MOCTPOCHHUE
YCTOWYUBOTO OYyIyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHHEM K  MHUPY, BKIIOYass JICTETHKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, PACCYKICHUN; BOCHPUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3Iu4YHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPHUMEHSATh MAaTeMaTHYECKHME 3HAHUS B HHTEpecax
3I0pPOBOT0 U 0€30macHOro oOpasza KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATUH M OTHAbIXa, peryispHas (usmueckas
AKTUBHOCTb); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIEATEIIbHOCTBIO.

TpynoBoe BocliMTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IHUYHBIM
chepam mpodhecCHOHATBEHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymiei mpodeccun u peaan3oBeIBaTh COOCTBEHHBIC
KU3HEHHbIC IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWU BCEW JKM3HU, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pPELICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaPaBICHHOCTH.

IK0JI0ru4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBHIO HKOJIOTUYECKOM KYJIbTYPhl, MOHMMAHUEM BIHSIHUSA COIHAIBHO-
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSHHE MPUPOJHONW U COLMAIBHOW CpeAbl, OCO3HAHUEM
rJI00aTBbHOTO — XapakTepa  JKOJIOTMYECKUX  MpoOJieM; OpUEHTAalueld Ha  NPHUMEHEHUE
MaTEeMaTHYECKUX 3HAHUN IS PElICHHs 3a7ad B 00JacTU OKPY’KAIOIMIEH Cpelbl, MIaHUPOBAHUS
MOCTYIIKOB M OIICHKU UX BO3MOXKHBIX TIOCTIEACTBUHN ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OONIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKOW HAyKH Kak C(ephl
4eJI0BEUYECKON JEATEIIBHOCTH, ITAOB €€ Pa3sBUTUS U 3HAYMMOCTH JJIS Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU M MaTeMAaTUYECKOW KyJIbTYpOHW KaK CpPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJIATH IIPOCKTHYIO M  HCCIEAOBATEIIBCKYH) JEATEIBHOCTD
VWHJVBHIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOESHHS MPOrpaMMbl yueOHOTO npeaMeTa «MaTtemMaTuka»
XapaKTepPU3yIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMU  MO3HAGAMENbHBIMU  OCliCEUAMU,
YVHUBEPCANbHBIMU —~ KOMMYHUKAMUGHLIMU — OCUCMBUAMY,  YHUBEPCANbHBIMU  PecyNAmUEHbIMU
oeticmeusmMu.

1) Vuusepcanvrvie nosnasamensuwie oeticmeus, obecneyusarom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYecco8 00yyarowuxcs (oceoeHnue memooos NOIHAHUSA OKPYHCAIOWe20 MUpa,
npUMeHeHUe J102UYeCKUX, UCCIe008AMeNbCKUX onepayuil, yMeHull pabomams ¢ ungopmayuel).

ba3oBble JlornyecKkue AeiCTBUA:

® BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTUYECKHX OOBEKTOB,
NOHATHHM, OTHOLIEHHH MeXAy MOHATUAMH; (HOpMyIUpOBaTH ONpENEeNeHUs IOHATHH;
yCTaHABJIMBATh CYLICCTBEHHBIH NpPU3HAK KIACCH(HUKAIMK, OCHOBAHUS Ui 000OLIeHHS U
CPAaBHEHHMS, KDUTEPUU IIPOBOAMMOIO aHAJIN3A;

® BOCIIPUHUMAaTh, (OPMYJIMPOBATH U INPEOOpPa30OBBIBATH CYKICHUS: YTBEPAHUTEIbHbIE U
OTpHLIATENIbHBIE, €ITUHUYHBIE, YACTHBIE U OOILUE; YCIOBHBIE;

® BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX; MpearaTb KPUTEPUU Ul BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e /IeJIaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aK/II4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (IIPSIMBIE U
OT NPOTUBHOIO), BBICTpAUBaTh AapPryMEHTAIUIO, MPUBOJIUTH IMPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYKIEHHSI U BHIBOJIBI;

e BHIOMpATh CIOcO0 pelieHus ydyeOHOM 3ajaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAUIMM € Yy4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTebCcKue AeidcTBUS:

® IICTI0JIb30BATh ~ BONPOCHI ~ KaK  HCCIEIOBATEICKUM  HMHCTPYMEHT  IO3HAHUS;
(dbopMyaHpOBaTH BOMPOCHL, (PUKCUPYIOIINE MPOTHUBOPEUHE, TPOOIeMy, YCTAHABINBATh HCKOMOE
U J1aHHOe, (hOpMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

® [IPOBOJIUTh  CAMOCTOSITEJIbHO  CIUITAHMPOBAHHBIA  HAKCHEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBISIBICHHUIO
3aBHCUMOCTEH MeX Ay 00bEKTaMU, SIBICHUSAMHU, TIPOIIECCAMH;

® CaMOCTOSITENIEHO (hOPMYIHPOBATh OOOOIICHHS M BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/ICHUS, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYECHHBIX Pe3yIbTaTOB, BHIBOJOB U
000011IeHMI;



® [IPOTHO3UPOBATH BO3BMOKHOC PA3BUTHUC ITPOLECCCA, a4 TAKKE BbIABUT'ATh ITPCAIIOIIOKCHHUA O
€ro pa3sBUTHHU B HOBLIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

® BBISIBJISITH ACPUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOUMBIX JJIsi OTBETA Ha BOIIPOC U IS
peleHns 3a1a4u;

e BbIOMpaTh HMHGOPMALMIO U3 HUCTOYHUKOB pA3IMYHbIX THUIIOB, AaHAJU3UPOBATb,
CUCTEeMATU3UpPOBaTh W MHTEPHPETUPOBATh HH(MOpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MIPEJICTaBICHHUS,

® CTPYKTypUpOBaTh  HMH(MOpPMALMIO, TPEACTaBIsATh €€ B  pa3nUuHBIX  QopMmax,
WLUTIOCTPUPOBATH rpauuecKy;

® OIICHMBATh HAAEKHOCT, HWHGOPMALMKM MO0 CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM
KPUTEPHUIM.

2) VHhusepcanvhvle KOMMYHUKamMugHbwle Oeticmsus, 00ecneuusarom cqhopmuposanHoCcms
COYUANBHBIX HABBLIKO8 00YYAIOUWUXCAL.

OO0menne:

® BOCIIPUHHUMATL U q)OpM}’J'II/IpOBaTB CYXKJACHUA B COOTBCTCTBUH C YCIIOBHAMHU H LCIISIMU
O6HI€HI/I$I; SAICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M IHNCbMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS TIO0 XOIy pEIIeHHs 3aJadd, KOMMEHTHPOBATH TOJIYYCHHBIN
pe3yInbTarT;

®B X0JIe¢ OOCYXJICHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJ1aeMOW TEMbI, MPOOJIEMBI,
pemaeMoil 3a1aum, BBICKA3bIBATh WICH, HAICJICHHbIE HAa MOWMCK PEIICHUS; COTOCTaBISATh CBOU
CYXKIACHUA C CYXIACHUAMHU APYIrux y4aCTHHKOB AWajiora, O6H21py>KI/IBaTI) pasiiuue U CXoAaACTBO
TIO3UIIHI; B KOPPEKTHOU (hopme HOpMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;

® [IPCACTABJIATE PE3YJIbTAThI PCUHICHHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aJa4 MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

® IOHUMAaTh U UCIOJIH30BaTh NPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHONU pabOTHI MPU
pCeIICHUN y‘-ICGHBIX 3aaa4, HOpUHUMATL MLCJIb COBMECTHOU ACATCIIbBHOCTHU, IUIAHUPOBATH
OpraHU3aIMi0 COBMECTHOM pabOThI, paclpenessiTh BUABI padoT, HOroBapUBAThCS, OOCYXKIATh
MIPOLIECC U PE3yNbTAT pabOoThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOJICH;

® y4aCcTBOBaTh B TPyMNNOBLIX GopMax paboTel (00cykaeHus, 0OMEH MHEHHi, «MO3TOBBIE
HITYPMBI» U HHBIE); BBIMOJIHATH CBOI YacTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHS C
JpYTMMU YICHaMH KOMAaH[bl; OLICHMBATh KAaueCTBO CBOEro BKJAJa B OOIIMNA MPOIYKT IO
KpUTEepUsM, chOpMyJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vhusepcanvhvie pecynamuensle oeticmsus, 06ecneuusarom opmuposanie CMolClo8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



® COCTABJIATSH IJIaH, AITOPUTM PELIEHUs 3aJjaui, BEIOUPATh CIIOCOO peIIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh
BapHUaHTHI pelIeHUH ¢ yuéTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIa/ICTh HAaBBIKAMU TI03HABATEILHOM pe(ICKCUN KaK OCO3ZHAHUS COBEPIIAEMBIX JICUCTBUN
U MBICIUTENBHBIX MPOIECCOB, HUX Ppe3yibTaToOB; BIAJETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa peIIeHNs MATEMaTHIEeCKOM 3aa4H;

® [IPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTHh IIPH PELICHUHM 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

®OIICHUBATh COOTBETCTBHE pe3ysbTaTa IEeId U YCJIOBUSAM, OOBICHATH INPHUYUHBI
JOCTHKEHHUS] WM HEAOCTH)KEHUS pE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUUECKHUX
3a/1ad.

OHCpHpOBaTB MOHATHUAMU: MapPaAJUICIIBHOCTL MW INEPHNCHAUKYIJIIPHOCTDL IPAMBIX H
MJIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE paclONOKEHUE MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYIPAHHBIM Yroj, TIpaHd JBYTPaHHOIO yrija, pedpo
JIBYTPAHHOTO yTJa; JWHEHHBINA YyroJl ABYTPAHHOTO YIJIa; TPayCHAs Mepa JIByTPaHHOTO yTJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbII MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTpPAaHHUKA, MPABUIBHBIA MHOTOTPaHHHUK.

PacriosHaBaTh OCHOBHBIE BUABl MHOTOTPAaHHHMKOB (MMpaMuzaa; MpU3Ma, MPSMOYIOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHHKH, BbIOMpass OCHOBaHUSA Ui KiacCU(UKALUU
(BI:IHyKJIBIe U HCBBIIMYKJIBIC MHOI'OIPpAaHHUKH, IIPABUJIBHBIC MHOI'OIPAHHUKH; IIPAMBIC U
HAKJIOHHBIE IPU3MBI, TapaJJICICTUTICIbI).

OHGpI/IpOBaTI) MOHATUAMU: CCKYIIas IMIOCKOCTh, CCUCHUC MHOI'OI'PaHHUKOB.

OOBSICHATD MPUHIIMITBI TOCTPOSHUS CEUCHUH, UCII0NIb3YSI METO/I CIIEIOB.

CTpOI/ITB CCUCHUSA MHOTI'OrpaHHUKOB MCTOJOM CJICIOB, BLIINIOJHATDH (BBIHOCHLIC) IIJIOCKUE
YepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Penrtate 3aga4u Ha HaxXOXJIACHUC TICOMECTPHUYCCKUX BCJIHWYHUH 11O o6pa3uaM NN
aIropuT™MaM, TMPUMEHSS HU3BECTHbIE AHAJUTHUYECKUE METOJbl IMPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOUKH [0
HpﬂMOfI, OT TOYKHU J0 INIOCKOCTHU, MCKIY CKPCIINBAIOIIUMUCS IPAMBIMU.

Pemratn 3aga4u Ha HaxOXJICHUC TCOMECTPHUYCCKUX BCJIIMYHUH 110 06pa3uaM nIiIn
aNropuT™MamM, IMPUMEHSS HU3BECTHbIE AHATUTHUUECKHE METOJbl TMPU PEUICHHH CTaHAAPTHBIX



MaTeMaTHYeCKUX 3aj[ady Ha BBIYMCICHHE YTJIOB MEXKJY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSMOM U TUTIOCKOCTBIO, MEXK/Ty IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beruncaste 00bEMBI M TUIOMIAIU TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHUpamMua) C
NpUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIICHHMS MEXIY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TMOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CHUMMETPHH; LICHTP, OCh U IFIOCKOCTh CUMMETPUH (DUTYPBI.

W3Bnekatpb, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAILIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TIpumensaTe reomerpuueckue (akTbl Ui pPEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
NPEATOarafolX HECKOJIBKO IIaroB PEIICHHs, €CIH YCIOBHS NPUMEHEHHS 33JaHbl B SIBHOM
dopme.

[TpuMensTh mpocTeiiine NpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPUUCCKUX 3aad.

[lpuBoaUTE mTpUMEpHl MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH B TPHPOAE M IKH3HH,
pacrio3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHSATh TONMyYEeHHBIC 3HAHWS HA IMPAKTHKE: aHAJM3UPOBATh PEANbHBIC CUTYallud U
OPUMEHATh  HM3YYCHHBIE TOHATHS B  MPOLECCE TIOMCKA PpEHICHUS  MaTeMaTHUECKU
copMyITHUpPOBaHHON HpPOOIEMBI, MOJEIHPOBATh pPEAIbHBIC CHTYallMH Ha S3bIKE I'€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENIM C UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U Teopem,
anmapara anreOpbl; penaTh NpakTHIeCKUe 3a7aui, CBI3aHHbIE C HAXOXKICHUEM T'eOMETPUYECKIX
BEJINYHH.

11 KJIACC

OmnepupoBatb MOHSTUSMU: WIHHIpUYECKast MOBEPXHOCTH, oOpazytoriue
WIMHIPHYECKON TTOBEPXHOCTH; IIHIMHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIue KOHHYECKON
MOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

Pacmo3naBaTs Tena Bpamenus (MAIUHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI TOTyUEHUS Tell BpallleHHs.

KnaccuduimpoBaTh B3aUMHOE pacrioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH TeN BpAallEHUS, TEOMETPHUUYECKUX Tell C
MpUMEHEHUEM (OPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B c(epy M ONMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BbruncnsTh COOTHOIIEHHS MEXAY IUIOMIAMU TMOBEPXHOCTEH M 00BbEMaMu MOJO0OHBIX
Te.

N3o00paxarh u3yuyaemble (UIYpHl OT PYKM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) IUIOCKHAE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYDP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BnexaTh, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeACcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.



BBINONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUUTAHHS BEKTOPOB U YMHOXCHHSI BEKTOpA
Ha YUCJI0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a/1af0T.

[TpuMeHATh MPaBUIIO MapayIeIeue/a.

OnepupoBaTh MOHATHIMHU: IEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YroJd MEXIy BEKTOPaMH, CKaJIIPHOE
MPOU3BCACHUC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxoauts cyMMy BEKTOPOB ¥ MPOU3BEJCHUE BEKTOPa HA YHCIIO, YIOJI MEXIY BEKTOPaMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJTHHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YPABHCHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TIpumensaTe reomerpuueckue (akTbl Ui pPEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
HPEANOJarafonX HECKOJbKO IIaroB PEIICHUs, €CIM YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocTeiinie reoMeTpHYeCKUe 3a7aui Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3amauM Ha J0Ka3aTEIbCTBO MATEMATUYECKUX OTHOIICHHH W HAaXOXKICHHUE
TFCOMETPUYCCKUX BEJIMYMH 10 00pa3liaM WU aJIrOpUTMaM, MPUMEHSS W3BECTHBIC METOBI MPH
PCIICHUN CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

IIpuMeHATs mpocTEHIINe NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUYCCKHUX 3a1a.

[TlpuBOAMTE TpPUMEpPhI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS HA MPAKTHKE: aHAIN3UPOBATh PEajbHbIC CUTyallUd H
IMPUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peicHuAd MaTeMaTU4YCCKN
cOpMyTUPOBAHHON MPOOIEMBI, MOJCIHPOBATh pPEAbHbIC CHUTYallMH Ha SI3bIKE T'COMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIA C HCIOJIb30BAHUEM T'€OMETPUYCCKUX TOHSATHH U TEOPEM,
ammapata anreOpbl; pemarh MPaKTHISCKUE 3a/1a4H, CBA3aHHbBIC C HAX0XKICHUEM IeOMETPHUYCCKHUX
BCJIIMYHNH.

B ycnosusix nepexooa na oonosrennvie @I'OC COO u nanuuue codepaircanus mamepuaid
6 coomeemcmesyrouem YMK He 6 nonnom obveme npedycmompeHsl albmepHamughvie opmol
doMauiHe20 3a0aHUs, OMIUYHble OM GLINOJHEHUs 3a0aHUL U3 Y4eOHUKa (00K1adsl, pedhepambt,
CO0OWeHUs, KapmOoyKL,).

B coomeemcmeuu ¢ n.32.1 @I'OC OO0 6 dannoti paboueii npoepamme yumeHna padooyas
npoepavmma socnumanusi OV.



3.TemaTuueckoe IJIAHUPOBAHHKE C YKAZAHHUEM : KOJHYECTBA aKaJeMHYECKNX YACOB, 0TBOAMMbBIX HA OCBOEHHE KAXK/0ii TEMbI,

HCIOJbL30BaHNA 0 dTOoH Teme DOP uan HOP, apasgonmxcss y4eOHO-MeTOANYECKHMY MATepUAJIaMu

BOCIIUTATC/IBHOI'0O KOMIIOHCHTA

10 knacc (68 u)
Ne Pasnen Tema Kon-Bo Bune! nesartenbHOCTH KonTtpoins ONEeKTpOHHBIE OcHOBHbIE
n/n 4acoB, (zudposoie) HaIlpaBJICHUA
OTBOMMBIX 00pa30BATEIBHBIC | pocyTaTe BHON
Ha peCypChI NEeSITeTbHOCTH |
OCBOEHUE (YHKIIMOHATBHOM
TCMBI T'paMOTHOCTH
1.1 | Pa3pmen 1. OcHoBHbBIE TOHATHUS 1 e AKTyanu3upoBath (aKThl U YcTHBIH Cebutka uist Marematnueckas
y P
BBenenue B CTEPEOMETPHUH: TOUKA, METO/IbI IUIAHUMETPHUH, onpoc, gqueJm, TPaMOTHOCTb,
T HOJINOTCKaA .
CTEPEOMETPHUI0 | IIpsiMas, INIOCKOCTh, peNEeBaHTHEIE TEME. IMMCbMCHHBIN LOK: JlyXOBHO
KOHTPOJIb ) HpaBCTBEHHOE
10 9) npoctpancTso. IIpaBuna ¢ [lomy4ars mpeacTaBICHHUS O https://m.edsoo.r ll;)OCHI/ITaHI/Ie
H306paKeHNs Ha MIPOCTPAHCTBEHHBIX (PUTYpax, u/C503R7VIP
PUCYHKaX: H300PaKeHIS pa3bupaTh NpocTeinme npaBuiIa
TLTOCKOCTEH, n300paxkeHust 3TuX Guryp.
napasienbHbIX IPAMbIX * M300paxath npsmy:o 1
(OTPE3KOB), CEpETHHBI TJIOCKOCTh HAa PUCYHKE.
[ ]
oTpesKa PacnioznaBatp ;
MHOTOTPaHHHKH, MUPAMUY, K =
1.2 [Monstus: 2 P > TIHPAMIILY, KYO, VY CTHBIM Ccbuika st
HA3bIBATh MX DJIEMEHTHI.
HepeCceKaouecs ompoc, yquTen,
e JlenaTth puCyHOK KyO0a, MMCEMEHHEELA OubnmoTeka
TUTOCKOCTH, 6 ITOK:
T MTUPAMHUIBI, HAXOAWTH OIIHOKH B KOHTPOIIb :
P HEBEPHBIX U300PAKCHUSIX. https://m.edsoo.r
npsiMasi ¥ MI0CKOCTh
P OCKOC e 3HAKOMUTKCS C CCUYCHUSIMH, C u/CSO3R7VIP
13 3HaKOMCTBO ¢ 1 METOJIOM CIIe/I0B; HCTIOb30BaTh yis | ° CTHBIH Ceplka Jut
HYUTCIIA
MHOTOTpaHHUKAMH, IOCTPOCHHS CEYCHHS] METOX CIIeoB, | OPO% Y ’
> | mucpMennpri | OubMoTEKA
n300paxeHue
P KpAaTKO 3aIMCBIBATH IaTU LIOK:

KOHTPOJIb
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MHOTOTPaHHUKOB Ha
pHUCYHKaXx, Ha

MOCTPOCHUSA CCUCHUA.

e PacnosnaBath BUJ CCUCHMUA U

https://m.edsoo.r
u/C503R7VIP

MPOEKIIMOHHBIX OTHOIIICHHH, B KOTOPBIX CEUCHHE
gepTeKax Jenut pedpa Kyba, HaXOIUTh
1.4 HauaneHble cBeneHUs 0 II0mane CCHCHMA. VcTHBIN Ccpuika uis
Kky6e 1 TIpaMisIe, HX e lcnosp30BaTh MOA00KE IPH orpoc, YUHTEIs,
.. “ oubaroTeka
PA3BEPTKH M MOJEITH. peIeHNH 3a/1a4 Ha TOCTPOCHHUE UCHMEHHBIN OK.
CEYCHMII. KOHTPOJIb HOK:
Ceuenus o BAKOMITECS https://m.edsoo.r
MHOTOT'PaHHHKOB u/C503R7VIP
aKCHOMAaTHYECKAM MTOCTPOCHUEM "
15 [MousiTe 06 P Y CTHBIH Ccebuika mis
CTEPEOMETPHH, C AKCHOMaMHU
AKCHOMATIHECCKOM CTC}IZCOMGTIF))I/II/I’I/I CJIE/ICTBUSMH U3 onpos, éq?m’
1 HNOJIMOTCKA
MOCTPOSHHMH - MMCHMEHHBIH LOK:
CTEPEOMETPHH: AKCHOMBI ' KOHTPOITh :
p PHH: e UnmocTpupoBaTh aKCHOMBI https://m.edsoo.r
CTepEeOMETPUU U PHCYHKAMH H TIPHMEDPAMH 13 u/C503R7VIP
CICACTBUSA U3 HAX OKpPYKarouei 00CTaHOBKU
2.1 | Paszpmea 2. Bzaumnoe o AKTyaiM3upoBaTh (PakThl U VYcrHbli Ccplka uis Maremartuueckas
Ipsimbie u PacIooKeHHEe IPAMBIX METO/IbI TUTAHUMETPHH, ompoc, zq?em, TPaMOTHOCTb,
7 HNOJIMOTCKA
IUIOCKOCTH B B [IPOCTPAHCTBE: peneBaHTHBIE TEME, POBOIUTD ITHCEMCHHBIN LIOK: JyXOBHO-
KOHTPOITh :
NPOCTPAHCTRE. | TlEpeceKatoNmuecs, aHaJIOTHH. p https://m.edsoo.r | | PaBCTBEHHOC
BOCIIUTAHHUEC
ITapajuieqbHOC | MapajlielbHbIE U ¢ [lepeuncnaTh BO3MOXKHEIE u/WT7NSO14T
Th NPSIMBIX U CKpEIIHBAIOLIHECS CIIOCOOBI PAaCIIOIOKEHHS JABYX
7I0CKOCTeii TpsIMBbie NPSAMBIX B TIPOCTPAHCTBE,
2.2 (12 v) [MapaienbHOCTB HILTIOCTPUPOBATE UX Ha IPUMEPAX. | v oppyyp i Ccblka s
. e JlaBaTh ompejeeHne
HPSAMBIX U IUIOCKOCTEH B A pel ompoc, qugTens{,
CKPELIMBAIOIIUXCS TIPSMBIX H MOIMOTEKA
HPOCTPAHCTBE: pein 1 p ) MUCHMEHHBIN oK.
(dbopMyIHpOBaTh MPU3HAK KOHTPOJIb LOK:
napaajiClIbHBIC IIPAMBIC https//m edsoo.r
CKPELMBAIONIMXCS TPSIMBIX U L1 :
B IIPOCTPAHCTBE; u/WT7NSO14T

NapajIeIbHOCTh TPEX
MPSAMBIX

MPUMEHSATD €ro PU PEIICHUU.
¢ PacniozHaBate nmpusmy,
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2.3

2.4

[TapannensHOCTH

NPSIMBIX U IIJIOCKOCTEHN B

MIPOCTPAHCTBE:
[TapannenbHOCTH

MPSMON U TIIOCKOCTH

25

Yrasl ¢
COHAaIIPaBJICHHBIMU
CTOPOHAMU

2.6

VYron Mexay npsSMbIMU B

IPOCTPAHCTBC

2.7

[TapamienbsHOCTD
IJIOCKOCTEM:
napasuiesIbHbIe
IJIOCKOCTH

CBoiicTBa
TapajuieTbHbIX
IUIOCKOCTEN

[Ipocreiimme
IIPOCTPAaHCTBEHHBIE

(Gurypsl Ha MIOCKOCTH:

TETpas’ap, KyO,

HA3bIBATh €€ JIIEMEHTHI.

e CTpOUTH CeUeHUs MPU3MBI Ha
TOTOBBIX YEPTEKAX.

e [IepeuncisaTe BO3BMOXKHBIE
CHOCOOBI B3aMMHOTO PACIOJIOKEHUS
MIPSIMOM U INIOCKOCTH B
MIPOCTPAHCTBE, TPUBOAUTH
COOTBETCTBYIOIINE IPUMEPHI U3
peabHOM JKU3HU.

e J[aBaTh onpeneneHue
IIapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH.

e OopmyIMpOBaTh NIPU3HAK
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH, YTBEPKACHHUE O IPAMOM
[IepECEUYEHMS IBYX IIJIOCKOCTEM,
MPOXOSIINX Yepe3 NapalyiesIbHbIe
MpsIMBIE.

e Pemiath npakTUdecKue 3a1auu
Ha MMOCTPOEHUE CEUCHUH
MHOI'OI'PAHHUKA.

© OOBACHATH CIIy4an B3aUMHOTO
PaCIOJIOKEHUS TIIIOCKOCTEM.

e J[aBaTh onpeneneHue
MapajuieIbHbIX IJIOCKOCTEMH;
MPUBOAUTH PUMEPHI U3 PeAIbHON
JKU3HH U OKpY>Karoliel 00CTaHOBKH,
WJUTFOCTPUPYIOLIME NapaJlIeIbHOCTb
IIJIOCKOCTE.

e licrionp30BaTh NpU3HAK

YcTHBIN Ccplika s
orpoc, VUUTEI,
IIACbMEHHBIN bubmmorexa
KOHTPOIIb LOK:
https://m.edsoo.r
u/WT7NSO14T
YcrHbIN Ccplika s
orpoc, yuurens,
IIUCbMEHHBIN Oubimotexa
KOHTPOITh [OK:
https://m.edso0.r
u/WT7NSO14T
YcTHBIN Ccrlika st
orpoc, yuurens,
MUChMeHHBI | OnbJmoTeka
KOHTPOITh IOK:
https://m.edsoo.r
u/WT7NSO14T
YcTHBIN Ccrlika st
orpoc, y4urens,
MUCHMeHHBI | OnbJmoTeka
KOHTPOJTb LOK:
https://m.edsoo.r
u/WT7NSO14T
VcTHBIN Ccruika st
OIIpoC, yuuTeid,
MMUCHEMEHHBIN 6ubnnoreka
KOHTPOJIb LOK:
https://m.edsoo.r
u/WT7NSO14T
YcTHBIN CchLaka s
orpoc, y4uTens,
MACbMEHHBIN bubmmorexa
KOHTPOITh IOK:

https://m.edsoo.r
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napajuieJenumne;| MapajuieIbHOCTH JIBYX TUIOCKOCTEH, u/WT7NSO14T
2.8 IMocTpoeHwue ceueHuit CBOMCTBA MapaieIbHbIX YcTHBIN CchLaka st
IUIOCKOCTEH IIPU PELICHUM 3a/1a4 HA | OIPOC, y4auaTeJid,
IIOCTPOCHHC. MUCbMEHHBIN oubHoTeKa
© OOBACHSTH, YTO HA3bIBAECTCS KOHTPOJIb ﬁziﬂme$m1r
napauieIbHbIM IIPOSKTHPOBAHUEM U WWT7NSO14T
2.9 Koutpossnas pa6oTa 1o Kak BBIIOJIHACTCA NPOCKTUPOBARNUC | Woprponpras | Cebuika s
Teme "TIpAMble 1 (GuUTyp Ha TIOCKOCTb. ) paGota yaures,
TOCKOCTI B e 1300paxath B napaieiabHOM EIPE)GE?OTGK&
[IPOCTPaHCTBE. DIpOSITIIY pASHITHLIE https://m edsoo.r
reOMEeTPUYECKUE (PUTYPHI. — :
[MapannenbHOCTh u/WT7NSO14T
o e MoJienmpoBaTh pealibHbIe
TPAMBIX L TLITOCKOCTER CHUTYaIMH Ha 3bIKE TCOMETPHH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJICITH
C MCTIOJIb30BAHUEM T€OMETPHYCCKIX
MIOHATUM.
e lcnionp30BaTh NpHU pelIeHUN
3a71a4 Ha IOCTPOCHUE CEYEHUI
MOHSTHE MAPaIEIBHOCTH,
IIPU3HAKYU U CBOMCTBA
napajuIeNIbHBIX MPSMBIX Ha
TUTOCKOCTH
3.1 | Pa3zgen 3. [eprieHAUKYISIPHOCTH o AKTyaJIu3upoBath (PaKkThl U VYcrHbIi Ccpuika s Maremaruyeckas
TlepneHauKyJIsi | IPSIMOIi U TIOCKOCTH: METO/IbI TUIAHUMETPHH, orpoc, yAaTeId, IPaMOTHOCTb,
pHOCTB TIEpIIEHIUKYJIAPHBIE PEJIEBaHTHBIE TEME, TPOBOIUTH NHCbMEHHbIH gﬁg&fOTGM3 JTyXOBHO-
NPSIMBIX IpsSIMbIC B TIPOCTPAHCTBE AHAJIOTHH. KOHTPOJIb httpsE//m.edsoo.r HPABCTBEHHOE
IJI0CKoCTei * OOBSCHSTH, KAKOH yrom u/V6I1APUCD BOCHITATHe
32 | (12 9) IpsimMble TapaiebHbIe Ha3bIBACTCS YITIOM MEKIY VcTHbIi Ccputka st
W NepIIEHAMKYJIAPHBIE K MEePECEKAIOIIUMHUCS TPSIMBIMH, orpoc, yUuTEs,
TOCKOCTH CKpELIMBAIOIINMUCS IPSIMBIMU B MMHCbMCHHBIN g‘gg‘mem

KOHTPOJIb
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3.3

3.4

IIpusnak
MePIEeHIUKYISIPHOCTH
MPSMON U TJIOCKOCTH

3.5

Teopema o npsmon
NEPIECHANKYJIIPHON
IJIOCKOCTH

[IepneHpukymnsap u
HAKJIOHHBIE: pacCTOSTHUE
OT TOYKH JO IIJIOCKOCTH,
paccTositHue OT NMPSMOK
JI0 IJIOCKOCTH

MIPOCTPAHCTBE.

e JlaBath omnpeaeneHue
MEePHEHANKYISIPHBIX NPAMbBIX U
IIPSIMOM, MEPIIEHIUKYJIIIPHOU K
IIJIOCKOCTH.

e HaxoauTh yrisl MexXIy
CKpELIMBAIOIINMUCS IPSIMBIMU B
KyOe U mupamue.

o [[puBOIUTH IpUMEPHI U3
peanbHOM )KU3HU U OKpY Karouen
00CTaHOBKH, WIUTIOCTPUPYIOIIHE
NEePIEeHIUKYISIPHOCTD MPSIMBIX B
MIPOCTPAHCTBE U
MEePIEeHIUKYISIPHOCTD MPSIMON K
IIJIOCKOCTH.

e QopMyIUpPOBATH MPUZHAK
MEePNEHANKYISIPHOCTH MTPSIMOMN U
IUIOCKOCTH, IPUMEHSTH €T0 Ha
MpaKTUKE: OOBACHSITH
MEePIEeHIUKYISIPHOCTH pedpa Kyda u
JIMaroHaJIi €ro rpaHu, KOTopas ero
HE COJICPKUT, HAXOAUTH JJINHY
JIMaroHany Kyoa.

® BEI4nCIATE BBICOTY
IIPaBUJILHOM TPEYTrOJIbHON U
IIPaBUJILHOM YETBIPEXYTOJIBHON
pamMu/I 1o JyTHaM pEdep.

e PemiaTh 3a1auu Ha BBIYMCIICHUS,
CBSI3aHHBIE C
MEePIEeHIUKYISPHOCTHIO MPSAMOI U

https://m.edsoo.r
u/V6I1APUCD

Y cTHBIN Ccplika mist
onpoc, YUHUTES,
IIACbMEHHBIN Oubimorexa
KOHTPOIIb LOK:
https://m.edsoo0.r
u/V611APUCD
Y cTHBIN Ccplika s
orpoc, YUHUTES,
HHUCbMEHHBIN oubimoTeKa
KOHTPOJITh LOK:
https://m.edsoo.r
u/V6I11APUCD
YcTHBIN CcrlIka st
o1mpoc, VUUTEI,
HHUCbMEHHBIN oubimoTeKa
KOHTPOIIb LOK:

https://m.edsoo.r
u/V6I1APUCD
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TUIOCKOCTH, C MCTIOJIb30BaHUEM TIPH
peLICHUH TUIAHUMETPHUUECKUX
($aKkTOB ¥ METO/IOB.

e OOBACHATD, UTO HA3BIBAIOT
NEPIEHINKYIIPOM U HaKJIOHHOW U3
TOYKH K TUTOCKOCTH; TPOEKITUEH
HAaKJIOHHOM Ha IUIOCKOCTb.

e OOBACHATD, UTO HA3BIBACTCS
paccTosiHUEM: OT TOUKHU J0
IUIOCKOCTH; MEX/1y NapauieIbHbIMU
IUIOCKOCTSIMU; MEXy MPSIMOH U
[apaJuIeIbHOMN €U INIOCKOCTBIO;
MEXy CKPELUBAIOIIUMHUCS
PSMBIMH.

e HaxoauTh 3TH paccTOsSTHUS B
IPOCTHIX ClTyyasix B KyOe,
nupamuse, npusme.

e MoaenupoBaTh peajbHble
CUTYyalllu Ha S3bIKE TEOMETPHUH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJICITH
C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHATUH.

e llcnonp30BaTh NpU peLICHUU
3aJja4 Ha IOCTPOCHHUE CEUEHU
teopemy Iludaropa, cBoiicTBa
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB

4.1

Paznen 4.
Yrasl Mexay
NPAMBIMH 1
IJIOCKOCTSIMH

VYrael B IpOCTpaHCTBE:
YTOJI MEXAY IpSIMON U
IJIOCKOCTBIO

® AKTyanu3upoBaTh (PaKkThl U
METO/BI IUTAHUMETPHH,
peneBaHTHBIE TEME, IPOBOIHUTH
aHaJIOTUU.

VcTHBIN
orpoc,
IMMChMEHHBIHN
KOHTPOJIb

CcpUika st
YUYUTENA,
OubIHnoTEKa
HOK:
https://m.edsoo.r

MaremaTtnyeckas
IPaMOTHOCTb,
JTYXOBHO-
HpPaBCTBEHHOE



https://m.edsoo.ru/R38METBTQ

4.2

4.3

4.4

4.5

(10 u)

JIByrpaHHsbIi yrou,
JIMHEWHBIN yToJl
JIBYI'PaHHOI'O yrIJla

[leprieHAMKYASIPHOCTH
IUIOCKOCTEH: MPU3HAK
NEePHEHANKYISIPHOCTH
JBYX IIJIOCKOCTEMN

Teopema o Tpéx
NEePIEeHINKYIIpax

KonTponbHas paboTa no
TeMaM
"IlepneHIUKyISIPHOCTD
MPSMBIX U IJIOCKOCTEH"
u "Vl MEXITY
PSIMBIMU U
miockocTsiMu"

e J/laBaThb OIlpescIICHUE yIila
MEXy TPSMOH U IIJIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O TPEX
NEepIEHINKYIIApax U 00paTHyIO K
HEH.

e HaxoauTs yroy Mexay npsMou
Y TUIOCKOCTBIO B MHOT'OI'PaHHUKE,
paccTosiHuE OT TOYKHU A0 NPSMOM Ha
IUIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O
TPEX NEPIEHAUKYIIApaX.

e [IpoBoauTH Ha YepTEKE
NEPIEHANKYJISIP: U3 TOUKH HA
MPSAMYI0; U3 TOYKH HA IIJIOCKOCTb.

e J[aBaTh onpenencHue
JIBYTPAHHOI'O yTIJIa U €ro AJIEMEHTOB.
e OOBSCHITH PaBEHCTBO BCEX
JMHENHBIX YIJIOB IBYTPAHHOIO yTJIa.

e Haxonuts Ha yeprexe
JBYTPaHHBIN yroJi mpu pedpe
MIUPAMUJIBL, TPU3MBI,
napajuleJIenunes1a.

e J[aBaTh onpeaeneHue yria
MEXy TUIOCKOCTSMH.

e J[aBaTh onpeneneHue u
(bopMyaHpOBaTh NPU3HAK B3aUMHO
MEPIEHANKYJISIPHBIX TNIOCKOCTEH.

e Haxonute yribel Mmexy
IUIOCKOCTSIMU B KyOe U TpamHue.

e llcnonp30BaTh NpU peLICHUN
3aJ1a4 OCHOBHBIE TEOPEMBI U METOJIbI

u/R3SMETBTQ

Y cTHEIN Ccplika 1
ompoc, YUMTEA,
MUCHMeHHBI | OnbJmoTeka
KOHTPOJIb [OK:
https://m.edsoo.r
u/R3BMETBTQ
VY cTHERIN Ccplika s
orpoc, YUMTEIA,
MHUCHEMEHHBIN bubHoTeKa
KOHTPOJIb HOK:
https://m.edsoo.r
u/R3BMETBTQ
YcTHEIN Ccplika s
o11poc, YUYUTECIIA,
MHUCHEMEHHBIN bubmoTeKa
KOHTPOJIb HOK:
https://m.edsoo.r
u/R3BMETBTQ
Kontponpraas | Cebuika s
pabota yaurens,
oubInoTeKa
HOK:
https://m.edsoo.r
u/R3BMETBTQ

BOCIIUTAHHUC
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IJTAHUMETPUH.

e MojenupoBaTh peajibHbIe
CUTYyallUH Ha S3bIKE TEOMETPUHU,
HCCIIEI0BATh IOCTPOCHHBIE MOAEIHN
C UCIIOJIB30BaHUEM T'€OMETPUUECKHUX
MMOHSTHH.

e licrionp30BaTh Npu peLICHUU
3a71a4 Ha IOCTPOCHUE CEYCHUI
COOTHOILIEHHS B IPSIMOYT'OJIbHOM
TPEyroJIbHUKE

5.1

5.2

5.3

Pazneua S.
MHororpansu
KH

(11 9)

ITonsarue
MHOTOTPaHHUKA,
OCHOBHBIE JIEMEHTEI
MHOTOTPaHHUKA,
BBINTYKJIbIC U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTPaHHUKA

[Ipusma: n-yronsHas
MIPU3Ma; TPaHu U
OCHOBaHUS IIPU3MBI;
psiMasi U HaKJIOHHAsS
HpU3Mbl; OOKOBas U
II0JIHAs! TIOBEPXHOCTh
IIPU3MBI

[Tapamnenenunen,
MPSMOYTOJIbHBII
napasuieJenunes ¥ ero

e AKTyalu3upoBaTh (PaKThl U
METO/IbI TIITAHUMETPHH,
peneBaHTHBIE TEME, IPOBOIUTH
aHAJIOTUH.

e JlaBaTh ompeneneHue
napajuiejenunesaa, paclo3HaBaTh
€ro BUJIbl U U3y4aTh CBOWCTBA.

e JlaBaTh ompeaeneHue
MMpaMU/Ibl, PaClIO3HABATH BU/IbI
nupamui, GOpMyITHPOBATH CBOWCTBA
pe€6ep, TpaHel U BHICOTHI
MPaBUILHON TTUPAMUJIBI.

e HaxoauTts miommaap NoJHOW U
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.

e JlaBatrh ompeneneHue
yCE€4EHHOU NMUPAMHU/JIbI, HA3BIBATh €€
JJIEMEHTBI.

e DopmynnpOBaTH TEOPEMY O
rionia M 60KOBOM MOBEPXHOCTH
MPaBWIbHON yCEUEHHON TUPAMMU/IBI.

Y cTHBIN Ccepuika s
orpoc, YUHTES,
NUCHLMEHHBIN OunbmoTeka
KOHTPOJIb [OK:
https://m.edsoo.r
u/XPW9U5FB2
YcTHBIN Ccplika mist
ompoc, YUHTE,
OUCHMEHHBIN OuboTeka
KOHTPOJIb OK:
https://m.edsoo.r
u/XPW9U5FB2
VY cTHBIN Ccepuika s
ornpoc, VUUTETI,
HOUCHMEHHBIN OuboTeka
I[TOK:

KOHTPOJIb

MaremaTtuueckas
TPaMOTHOCTb,
JIyXOBHO-
HPaBCTBEHHOE
BOCIIUTAHUC



https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
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CBOWCTBA

55

IInpamua: N-yroyabHas
nUpaMujIa, TPaHu |
OCHOBaHHUE MTUPAMUJIBL;
OOKOBas U MOJIHAS
MOBEPXHOCTh ITUPAMH/IBI;
NpaBUJIbHAS U yCCUEHHAs
nUpamMuIa

5.6

IIpaBunbHBIE
MHOTOI'PAHHUKH:
MOHATUE IPABUIBHOTO
MHOT'OI'PAHHUKA;
MpaBUJIbHAs [IPU3Ma U
NpaBUJIbHAs IUPAMUJIA;
[IpaBUJIbHAS TPEYTOJIbHAS
nupamuza u
MPaBUIbHBIN TETPAIP;
KyO

5.7

IIpencraBnenue o
MIPaBUJIBLHBIX
MHOFOI‘paHHI/IKaXI
OKTasAp, AOJIEKadIp U
HUKOCAdIP.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCUTEIIbHO TOUYKH,
MPSIMOM, TIIOCKOCTH.

e Pemarte 3a1aun Ha
BBIYMCIICHHE, CBSI3aHHBIE C
nMpamMuamu, a TAaKkKe 3aJa4u Ha
IIOCTPOEHUE CEUCHHUI.

e JlaBaTh ompeneseHnue MpU3MBl,
pacro3HaBaTh BUbI IPU3M,
n300paxaTh MPU3MbI Ha YEPTEKeE.

e Haxomuts miomanb IIOJIHONH
i1 OOKOBOW OBEPXHOCTHU MPU3MBI.

e 3yyaTh cOOTHOMIEHUSA
Ditnepa st uncna pédep, rpaHeit u
BEpIINH MHOIOI'PaHHHUKA.

e l3yuarh BUIBI IPABUIBHBIX
MHOT'OIPAHHUKOB, UX Ha3BaHUS U
KOJIMYECTBO IpaHei.

e l3yuate cummeTpHUIO
MHOT'OTPAaHHUKOB.

e OOBSCHSTH, KAKHE TOUKU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIHLHO JaHHOM TOYKH,
MIPSAMOM WIIH IIJIOCKOCTH, YTO
Ha3bIBAKOT EHTPOM, OCBIO WJIN
IJIOCKOCTBIO CUMMETPUHN (DUTYPBI.

e [IpuBoauThs NpUMEpHI
CUMMETPUYHBIX (PHUTyp B
aApPXUTEKTYpE, TEXHUKE, IPUPOJIE.

e MogaenupoBath peajbHbIe
CUTYAllMM HA SI3bIKE TEOMETPUH,
HCCIIEN0BATh IOCTPOCHHBIE MOEIIH
C MCIIOJIb30BAaHUEM I'€OMETPUUYECKHUX

https://m.edsoo.r

u/XPW9U5FB2
VY cTHBIN Ccepuika s
orpoc, YUHUTES,
OUCHMEHHBIN OuboTeKa
KOHTPOJIb LOK:
https://m.edsoo.r
u/XPW9U5FB2
VY cTHBIN Ccepuika s
orpoc, YUHUTES,
NUCHLMEHHBIN OuboTeka
KOHTPOJIb LOK:
https://m.edsoo.r
u/XPW9U5FB2
VY cTHERIN Ccplika s
OIIpocC, YUHTENS,
HUCbMEHHBIN Oubimoreka
KOHTPOJIb HOK:
https://m.edsoo.r
u/XPW9OU5SFB2
VY cTHRIN Ccpuika mis
orpoc, YUHUTES,
HUCbMEHHBIN Oubmoreka
KOHTPOJIb HOK:
https://m.edsoo.r
u/XPW9U5FB2
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5.8

ONeMEHTBl CUMMETPUH B
nupamMmuIax,
napaJuleenuneaax,
NPaBIIBHBIX
MHOTOTPaHHHUKAX

59

Berunciienue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JAruaroHajiv, yribl

5.10

[Tnomans 60koBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTHU MPSAMOI
MIPU3MBI, TUIONIA/Ib
OCHOBaHMH, TEOpeMa o
OOKOBOI TOBEPXHOCTH
MPSMOM MPU3MBbI

5.11

[Tnomaap GokoBoOM
MOBEPXHOCTHU U
MOBEPXHOCTHU
MPABWIILHOM MUPaMUJIBI,
TeopeMa O TUIOIIAIN
OOKOBOI TOBEPXHOCTH
YCEUEHHOU MUPAMUJIBI

KoHnTtponbHas pabota mo
teme "MHororpaHHuku"

MOHATUH, UCHOJL30BaTh IT0I00HE
MHOTOTPaHHUKOB

YcrHbIN Ccblaka st
OIIpoC, YUuTed,
MHACHMEHHBIN Gubnmoreka
KOHTPOITh [OK:
https://m.edsoo.r
u/XPW9U5FB2
YcTHBIN Ccplika s
orpoc, Y4YuTeNA,
MMChbMEHHBIN 6ubnmoreka
KOHTPOITh IOK:
https://m.edsoo.r
u/XPW9U5FB2
YcrHbIN Ccblaka st
OTIpoC, YUuTed,
MHACHMEHHBIN 6ubnnoreka
KOHTPOITh [OK:
https://m.edsoo.r
u/XPW9U5FB2
Kontponbraas | Ccbuika s
pabota YUMTEIA,
oubIHoTEKA
LHOK:

https://m.edsoo.r
u/XPW9OUSFB2
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6.1 | Pa3nmea 6. TTousatue 06 00BEME ® AKTyaM3upoBaTh (PaKThl U VYcrHbIi Ccbuika s MaTtemarudeckas
O0bEMBI METO/IbI TNIAHUMETPHH, ompoc, %‘HgTeM’ IPaMOTHOCTb,
1 NOJIMOTCKA
MHOI'OrpPaHHMK pelIEBaHTHEIE TEME. IMHCbMCHHBIN LOK: ZIyXOBHO-
KOHTPOJIh : HPABCTBEHHOE
OB e OOBSCHATH, KAK H3MEPSIFOTCS https://m.edsoo.r EocnnTaHHe
(9 v) 00BEMBI T, MPOBOAS AHAJIOTHIO C u/010FX2SJB
6.2 O0BEM TTPaMUIBI U3MEPEHUEM IUIOIaIeH VY CTHBIH Ccblka s
P A
MHOTOYTOJIbHUKOB. orpoc, yauTers,
e dopmynupoBaTh OCHOBHBIE IIACbMECHHBIN 61?;2“0“1(3
CBOICTBa 00BEMOB. KOHTpPOJIb - :
" https://m.edsoo.r
[}
) 3y4ath, BEIBOJUTH (DOPMYJIBI WO010EX2SIB
6.3 O06BEM TIPU3MBI 06bEMA NPAMOYTOIILHOTO Verublit Ccbutka st
napajjejicnmicaa, Ipu3sMbl U ompoc, YUUTENS,
[IAPAMUJBL. MUCEMEHHBIH 6ubanorexa
e BriynciaTh 00bEM OPU3MBI U | KOHTPOIIL LOK:
MIUPAMHUIBI [TO MX dJIEMEHTAM. https://m.edso0.r
; u/010FX2SJB
2 K o [IpumMeHsTH 00BEM MIIs
6. OHTpOJIbHAs paboTa 1o Konrponbnas | Cebuika s
. PEIICHUS CTEPEOMETPUICCKUX 3a]1a4
teme "O0BEMBI pabota yauTens,
. U JIUIS HaX0XKJICHUS T€OMETPHUYCCKUX GUbITHOTEKA
MHOTOI'PaHHHKOB — LIOK:
e MoaennupoBarth peaabHbIC https://m.edsoo.r
CUTYaIlUH Ha SI3BIKE TCOMETPHH, u/010FX2SJB
HCCIICIOBATH MTOCTPOCHHBIC MOJICITH
C MCIIOJIb30BAaHHEM I€OMETPHICCKHIX
MOHATHI
7.1 Paznea 7. IToBTOpEHME, e CTpoHTb CCUCHHE VYcTHBIN CchpUIka s MatemaTtuueckas
IMoBTOpeHue: 000011eHNE MHOTOTPaHHHKA METOJ/IOM CIIE/IOB. o1mpoc, %‘*?e“"’ rpaMOTHOCTb,
o = HOJIMOTEKA _
CeYeHHsl, CHCTEMATH3ALUS 3HAHUIA. HaBath onpeeneHue pacCTOSHUS [TACLMCHHBIN LIOK: AYXOBHO
. KOHTPOJIb : HPaBCTBEHHOE
paccrosinus M | [loctpoenue ceuenuii B MeXIy Gurypamu. https://m.edsoo.r poc e
YIJIbI MHOTOIPaHHUKE e HaxoauTh paccTOSIHUE MEKITY u/LLAAMHO3 BOCIHTAHH
MapauIeIbHBIMH IJIOCKOCTSIMH, D
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7.2

7.3

7.4

(49

IToBTOpEHME,
00o01ieHune

cUCTeMAaTU3alus 3HaHUH.

Breruucnenune
PaCcCTOAHUMN: MEXTY
JIBYMs TOUKaMU, OT
TOYKH J0 MPSIMOH, OT
TOYKH JI0 IIJIOCKOCTH,
MEXIY
CKPEITUBAIOIINMUCS
MPSIMBIMU

Ntorosas KOHTpoOJIbHAsS
pabota

IToBTOpEHME,
000011eHEe

CUCTEMAaTU3alUs 3HAHUN.

Brrunciienue yrios:
MEXIY
CKpELIMBAOIINMUCS
MPSIMBIMH, MEXY
IIPSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,
YIJIOB MEXKIY
IJIOCKOCTSIMU

MEXKY IIIOCKOCTBIO U
NapaJuIeIbHON €U NPAMOU, MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMH.

e CTpouUTb IMHEWHBIHN yroa
JIBYIPaHHOI'O yIJla Ha YepTeke
MHOT'OI'PAaHHUKA U HAXOJUTh €TI0
BEJINYUHY.

e Haxomuts yrisl Mmexny
IUIOCKOCTSIMU B MHOI'OI'PaHHUKAX

YcTHBIN Ccplika s
orpoc, YUUTENs,
HHUCbMEHHBIN bubnnorexa
KOHTPOJIb HOK:
https://m.edsoo.r
u/LIAAMHO3
D
Kontponbras | Ccbuika s
pabota yquTens,
oubIHoTEKA
LHOK:
https://m.edsoo.r
u/LIAAMHO3
D
Y cTHBIN Ccplika mist
orpoc, YUYuTENA,
HUCbMEHHBIN oubmoTeKa
KOHTPOJIb [OK:
https://m.edsoo0.r
u/LIAAMHO3
D



https://m.edsoo.ru/L1AAMHO3D
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11 knacc (34 u)

No Paznen Tema Kon-Bo Bunpl nedarenbHocT Kontpoib DJIEKTPOHHBIE OcCHOBHBIE
n/n 4acoB, (zudpossie) HaIpaBJICHUA
OTBOJIMMBIX 00pa3oBaTeNbHbIC | pocryTaTeTEHO
Ha peCypeel i mesTeTbHOCTH
OCBOEHHE u
TEMBI (G YHKIIHOHAIBHO
1 TpaMOTHOCTH
1.1 | Pa3men 1. Teaa | Cdepa u map: ueHtp, 1 o AKTyaIM3upoBaTh (HaKkThl U Vernsiii onpoc, | Cepuika ms Maremarnyecka
BpaleHust paaunyc, Tuamerp; METO/IbI [UIAHUMETPHUH, MICbMCHHBIH yHauTendt, A TPaMOTHOCTb,
(12 v) TJI0IIA/1b HOBEPXHOCTH pElICBaHTHBIE TEME, IIPOBOJUTH KOHTPOJIb gﬂgglmem JyXOBHO-
ceps aHaJIoruH. https:/m.edsoo.r | "PAPCTREHOC
e JlaBaThb onpezeneHus chepsl 1 uw/HYOWOL5K BOCIHTAHHMC
apa, ux [eHTpa, pajanyca, Q
1.2 B3aumuoe 1 AuameTpa. Ycrasiii onpoc, | Cebuika s
pacnosoxenue cepbl 1 o Onpenensath chepy Kak GUrypy | NACbMEHHBIN yauress,
IUIOCKOCTH; KacaTelbHas BPAILCHUS OKPYKHOCTH. KOHTPOJIb gg}i@ma
IIIOCKOCTS K cepe; * Hccnenonars B3aHMHOS https://m.edsoo.r
riowas cdhepbl pacrnosiokeHue cepbl U INIOCKOCTH, W/HYOWOL5K
IBYX chep, WLTIOCTPUPOBATH 3TO Ha 0
13 H3o06paxenue chepsl, 1 EPTCKAX U PHCYHKAX. VYeraslit onpoc, | Cebuika st
I1apa Ha MIOCKOCTH. e OOpMyJIMPOBATH ONPEICICHUE | MHCHMEHHBIH YAUTCIIA,
Cevenns mapa KacziTenLHoﬁ TUIOCKOCTH K cq)epei KOHTPOJIb I?[PE?IJ?OTGKE‘
CBOWCTBO W MPHU3HAK KAcaTEIbHOM :
TOCKOCTH https://m.edsoo.r
' u/HYOWQL5K
® 3HaKOMMUTHCS C 0
1.4 [[uiHpHYeckas 1 re0/Ie3NIECKUMM JIMHUAMU Ha COEPE [V orpprin ompoc, | Ceblika s
HOBEPXHOCTH, o OOBSICHATD, YTO HA3BIBAIOT MUCHMEHHBIH yUHUTENS,
oBpasyrome LMIMHIPOM, Ha3bIBATh €r0 KOHTPOJIb OubnoTeEKa

[HOK:
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UAJTAHIPUYECKOMN
MOBEPXHOCTH, OCh
UAJIMHIPUYECKOMN
MMOBEPXHOCTH

1.6

[unuHap: OCHOBaHUS U
0OKOBast MOBEPXHOCTb,
o0pa3syroias 4 oChb;
TI0MIa1b OOKOBOU U
IIOJIHOM ITIOBEPXHOCTHU

1.7

N3obparkenne nuimHapa
Ha IIOCKOCTH. Pa3BépTka
uununapa. CeyeHus
IUIMHAPA (TUIOCKOCTHIO,
napauieIbHON HIIN
NEPIEHAUKYIISIPHONU OCU
UIHH]PA)

1.8

Koununueckas
MMOBEPXHOCTb,
oOpasyrorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOM
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas u
0Ch; IUIONIAb OOKOBOH U
TIOJTHOM TMOBEPXHOCTH

3JICMCHTEL.

o I13y4arh, 0OBICHATH, KaK
MOJYYUTh IUIUHID MyTEM
BpAIlICHUs IPSIMOYTOTHHHKA.

® BBIBO/IMTH, HCITOTB30BAThH
(OpMYJTBI JIIS1 BEIYUCIICHUS
JI01a I OOKOBOM IMMOBEPXHOCTH
ATUHAPA.

e II3yuath, pacrno3HaBaTh
pa3BepTKy MWJIWHIpA.

o 300pakaTh MUIUHID U €T0
CEUYEHMS TUNIOCKOCThIO, MPOXOAIIECH
Yepe3 €ro 0Ch, MapauiesIbHON UIn
NEPIEHANKYISIPHON OCH.

e HaxoauTh T101aim 3TX
CECUCHUH.

® MoienpoBaTh peaabHbIC
CUTYaIluH Ha A3bIKE TECOMETPHH,
MCCIIEA0BATh IOCTPOCHHBIE MOEIIH
C UCIOJIb30BaHUEM T'€OMETPUUYECKUX
MMOHSTHM

© OOBICHAITE, KAKOE TEJI0
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €TI0 DJIIEMEHTEHI.

e 3y4ath, 0OBSICHATH, KaK
MOJTyYUTh KOHYC ITyTEéM BpaIICHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

e 1300pakaTh KOHYC U €To
CEUEHMS TUIOCKOCTBIO, MPOXOIAIIECH
4Yepe3 0Ch, U MIIOCKOCTHIO,

https://m.edsoo.r
u/HYOWOQL5K

Q

YcTHbIi onpoc,
MUCbMEHHBIN
KOHTPOJIb

Ccruka s
YUHTEIS,
OubaMoTEKA
I[TOK:
https://m.edsoo.r
u/HYOWOQL5K

Q

YceTHBIN ompoc,
HHUCbMEHHBIN
KOHTPOJIb

Ccrhlaka giaa
YUUTETIS,
oubinoreka
HOK:
https://m.edsoo0.r
u/HYOWQL5K

Q

YcTHBIM ompoc,
HUCbMEHHBIN
KOHTPOJIb

Ccpuika i
YUHTEIS,
oubimoreka
LOK:
https://m.edsoo0.r
u/HYOWQL5K

Q

YcTHBIM ompoc,
NUCHMEHHBIN
KOHTPOJIb

Ccpuika mis
YUUTETS,
OubaMoTEKA
I[MOK:
https://m.edsoo.r
u/HYOWQL5K



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ

1.9

1.10

VY ceu€HHBbIN KOHYC:
o0pasyroliye U BbICOTA;
OCHOBaHHUA U OOKOBas
MIOBEPXHOCTh

1.11

N3o6pakenue koHyca Ha
miockocty. Pazséprka
KoHyca. CeueHus KoHyca
(TJIOCKOCTHIO,
napasiebHON
OCHOBaHHUIO, U
IUIOCKOCTHIO,
MPOXOIALLEH uepes
BEPILUHY)

1.12

KomOunarms e
BpallleHUs U
MHOTOTPaHHHKOB

MHororpasHuk,
OTIHCaHHBIN 0KOJIO
cdepsl; chepa,
BITUCAHHAS B
MHOTOTPaHHHK WJIH B
TEJIO BpAIICHUS

MEPIEHANKYJSIPHON K OCH.

e [13yyarh, pacrio3HaBaTh
pa3BEPTKY KOHYCA.

® BeIBOIMTH, UCIIOIB30BATH
(hOpMYJITBI 17151 BEIYUCIICHUS
TJI01a 1 OOKOBOM IMMOBEPXHOCTH
KOHYyca.

e HaxouTh mromaam ceueHui,
MIPOXOSIINX YePE3 BEPIIUHY
KOHYCa WIH MEePIEHINKYJISPHBIX €ro
OCH.

© OOBACHATH, KAKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM KOHYCOM.

e I13y4arh, 0OBSICHATH, KaK €ro
MOJIYYUTh IYTEM BpPAILLIEHUS
MPSMOYTOJIBHOW Tpamneuu.

e BrIBOIUTH, IPUMEHSTH
dbopMyIy 1715 BBIYUCIICHUS TUIOIAIN
OO0KOBOI TOBEPXHOCTH YCEUEHHOTO
KOHyca

e AKTyanu3upoBaTh (aKThl U
METO/IbI TITAHUMETPHH,
peneBaHTHBIE TEME, IPOBOIUTH
aHAJIOTUH.

e Pemate crepeomMeTprudecKue
3aJ1auM, CBA3aHHbIE C TEJIaMHU
BpAILICHUS], TOCTPOCHUEM CEUYECHHI
TEJ BpalleHHs], ¢ KOMOMHAIIMSIMHU
TEJ BpAIICHHs] 1 MHOTOTPAaHHUKOB
Ha HaXOXKJECHUE T€OMETPUUECKUX

Q

YcTHBIH ompoc,
HNUCHLMEHHBIN
KOHTPOJIb

CcpUIka s
yUYuTeNA,
OubaMoTEKA
[HOK:
https://m.edsoo.r
u/HYOWOQL5K

Q

YcTHBIH o1poc,
HUCbMEHHBIN
KOHTPOJIb

Ccrlaka giasa
YUHTENS,
OubIMoTEKA
I[HOK:
https://m.edsoo.r
u/HYOWOQL5K

Q

YcTHbIi onpoc,
NUCHLMEHHBIN
KOHTPOJIb

CcpUIka s
YUUTETIS,
OubaMoTEKA
HOK:
https://m.edsoo.r
u/HYOWOQL5K

Q

YcTHbIi onpoc,
NUCHLMEHHBIN
KOHTPOJIb

Ccrlnka giasa
YUHTEIS,
OubaMoTEKA
LHOK:
https://m.edsoo0.r
u/HYOWOQL5K

Q



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ

BEJIMUMH.

e licrionbp30BaTh NpU pelICHUN
CTEPEOMETPUYECKUX 3a]1a4
IUTAHUMETpUYecKue (pakThl U
METO/bI 337]aUM Ha BEIYHCIICHUES U
JI0Ka3aTeIbCTRO.

e MozenupoBaTs peaibHbIe
CUTYyallUM Ha SI3bIKE TEOMETPUH,
KCCIIEIOBATh TOCTPOCHHBIE MOACITH
C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MOHSITHUI

2.1

2.2

2.3

2.4

Paznea 2.
O0BeMBI TEJ
(5u)

TToustue 06 00BEME.
OCHOBHBIE CBOKMCTBA
00BEMOB Tell

O0BEM uIMHApa,
KOHYycCa

O0bBéM 1mapa U mIomaIh
cdepsl

ITogoOnEbIe Tena B
MPOCTPAHCTBE.
COOTHOILIEHUS MEXKTY
[UIOIIAISIMHA

o AKTyanu3upoBaTh GakThl U
METO/bI IIITAHUMETPHH,
peneBaHTHBIE TEME, IPOBOIUTH
aHAJIOTUU.

® BEIBOIMTH, NCIIOIB30BATH
bopMyIbl 00BEMOB: TIPU3MBI,
UWIMHPA, THPAMUIbI, KOHYCA;
YCEUEHHOW MUPAMUJIBI U YCEUEHHOTO
KOHYyca.

e Pemiate crepeomMeTpudecKue
3a/1a4M, CBSA3aHHBIEC C BBIYUCIICHUEM
00BEMOB.

e OopmyIIMpOBaTh ONpEIEICHUE
1IapOBOI'0 CErMEHTA, IIapOBOT0O
CJI051, IIapOBOI'O CEKTOpA.

o [IpumeHITH POPMYITBI IS
HaX0X/IeHUs1 00BEMOB IIAPOBOTO
CEerMeHTa, IapoBOr0 CEKTOpa

e Pemiath crepeomMeTpruuecKue

YceTHBIN ompoc,

Ccrulaka giaa

MHUCHEMEHHBIH YUHTEIA,
KOHTPOJIb 6ubnnoTexa
LHOK:
https://m.edsoo.r
u/B9ORVIYC9
Ycraslii onpoc, | Cebuika st
MHUCHEMEHHBIH Y4HUTEIA,
KOHTPOJIb 6ubnnoTexa
LHOK:
https://m.edsoo.r
u/B9ORVIYC9
Ycraslii onpoc, | Cebuika st
MHUCHEMEHHBIN YUHTEIA,
KOHTPOIIb Ooubmmorexa
LOK:
https://m.edsoo.r
u/B9ORVIYC9
Ycraslii onpoc, | Cebuika st
IMMChMEHHBIHN y4urens,
KOHTPOIIb oubnnoreka
LOK:

https://m.edsoo.r

MartemaTHuecka
sI TPaMOTHOCTb,
JIyXOBHO-
HPaBCTBEHHOE
BOCIIMTaHHE
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ITOBEPXHOCTEH,
00BEMaMU TOOOHBIX

3a/1a4M, CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOIIABI0 ChEephl.

u/BOORVIYC9

Te e MosenupoBath peajabHbIe
2.5 KonTponbhas paboTa no CUTyallUH Ha A3bIKE ICOMETPUH, Kontponbnas Ccbuika nist
Temam "Tena Bpamenns" MCCIIEIOBATh OCTPOECHHBIE MOJIENHU | paboTa yUHTeNs,
1 "OGeMbl Ten" C UCTIONb30BAHKEM TEOMETPUYECKHX I‘}PgIJ?OTeKa
HOHSATUMH. )
® AKTyanu3upoBaTh (PaKkThl U https://m.edsoo.r
u/B9ORVIYC9
METO/IbI IJITAHUMETPHH,
pelieBaHTHBIC TEME, TPOBOIUTH
AHAJIOTHH.
e Pemath cTepeoMeTpruIeCcKue
3aJ1auM, CBS3aHHBIC C
COOTHOIICHHEM O0BEMOB 1
MOBEPXHOCTEH TOJOOHBIX TEII B
IIPOCTPAHCTBE.
e MosenupoBaTh peajibHbIe
CUTYaIllU Ha S3bIKE TE€OMETPHUH,
UCCJICIOBATH MMOCTPOCHHBIC MOJICITH
C MCIIOJIb30BAHHEM I€OMETPHICCKHIX
MOHATHI
3.1 | Pa3nmen 3. BekTop Ha II0CKOCTH | o AKTyanu3upoBaTh (PaKThl U Ycrasiii onpoc, | Cebuika s Maremaruyecka
BekTopbl 1 B POCTPAHCTBE METO/IbI IUIAHUMETPHUH, NHCbMEHHbIH yHuTe, A IPaAMOTHOCTb,
KOOPJAMHATHI B pelieBaHTHBIE TeME, TIPOBOUTH KOHTPOJIb I(}nglmeka JyXOBHO-
NMpPOCTPaHCTBE aHAJIOTHH. https;// m.edsoo.r | "PAPCTECHIOC
(10 u) e OnieprupoBaTh MOHITHEM BEKTOP u/4ANCLAGOME BOCIIHTAHNE
3.2 CrnoxeHHe U BRIYMTaHUE B IPOCTPaHCTBE. Ycrabii onpoc, | Cebuika ms
BEKTOPOB e QopMyIMpOBATH MPABUIIO MUCbMEHHBIN yqurens,
napauieJieure/a mpy CI0KCHUU KOHTPOJIb I(}ngdomxa

BEKTOPOB.

https://m.edsoo.r
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3.3

3.4

YMHOXEHUE BEKTOpa Ha
YHUCIIO

3.5

Pa3znoxxenue BexTopa o
TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuio
napajuiesenune1a

3.6

Pemenue 3amay,
CBSA3aHHBIX C
IIPUMEHEHUEM IIPaBUII
JEUCTBUN C BEKTOPAMH

3.7

IIpssMmoyronbHas cucrtema
KOOpIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3agauu B
KOOpauHaTax

3.8

VYrois MexX1y BEKTOpaMH.
CxkansipHoe
IPOM3BE/IEHUE BEKTOPOB

Brruucnenue yrios
MEXKy TIPSMBIMHU 1

e CKJIaJpIBaTh, BEIYUTATD
BEKTOPbI, YMHOXaTh BEKTOP Ha
YUCIIO.

e I13y4yarh OCHOBHBIE CBOMCTBA
ATUX ONEpalUi.

e J[aBaTh omnpenencHue
MPSIMOYTOJIBHOU CHCTEMBI
KOOPIWHAT B MPOCTPAHCTBE.

¢ Beipa3uTh KOOpIMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.

® BeIBOIMTH, UCIIOIB30BATH
dbopMyIly ITUHBI BEKTOpA U
PACCTOSIHUSL MEXAY TOUKAMHU.

e BripaxaTs ckamsipHOE
IIPOU3BEICHNE BEKTOPOB YEPE3 UX
KOOPJIMHATHI, BBIYUCIATH YTOJ
MEXIy IBYMs BEKTOPAMH, IBYMs
MPSMBIMHU.

e HaxoauTs yroa Mexay npsMoun
Y TUIOCKOCTBIO, YTOJI MKy JIBYMS
MJIOCKOCTSIMU aHATUTHYECKUMU
METOJIaMH.

o BEIBOAUTH, HCIIOJIB30BATh
(bopMyIly pacCTOSIHUS OT TOUKH JI0
IJIOCKOCTH

Uu/4ANCLAGOMEF

YcTHBIH ompoc,

CcrLIka g

HUCbMEHHBIN YYHATEA,
KOHTPOJTb oubnmoTexa
[HOK:
https://m.edsoo.r
u/4ANCLAGOMF
Ycrasrii onpoc, | Cebuika mist
OHUCbMEHHBIN YYUTETIA,
KOHTPOIb oubnmoTexa
HOK:
https://m.edsoo.r
u/ANCLAGOMEF
Yerasrii onpoc, | Cebuika st
HHUCbMEHHBIN YUIUTEIA,
KOHTPOIb oubnmoTeKa
HOK:
https://m.edsoo.r
u/ANCLAGOMEF
Ycrasrii onpoc, | Cebuika st
HHUCbMEHHBIN YUIUTEIA,
KOHTPOIb OoubmmoTeKa
LHOK:
https://m.edsoo.r
u/ANCLAGOMF

YeTHBIN o1poc,

Ccpuika i

HUCbMEHHBIN YUIUTEIA,
KOHTPOIb OoubmmoTeka
LHOK:
https://m.edsoo.r
u/ANCLA4GOMF
Ycrabiit onpoc, | Cebuika s
HHUCbMEHHBIN YUIUTEIA,
oubimoreka

KOHTPOJIb
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TJIOCKOCTSIMU L[OK:
https://m.edsoo.r
U/4ANCLAGOMF
3.9 KoopaunatHo- Ycrabiit onpoc, | Cebuika juis
BEKTOPHBIN METOJ IIPU IUCbMEHHBIN g‘lgTeﬂﬂ,
eIICHUU
p LIOK:
FEOMETPUUYECKHX 3a/1a4 https://m.edsoo.r
U/4ANCLAGOMF
3.10 KontposnbHas pabota o KontponbHas Ccpuika a4
teme "BekTopsl 1 pabota y4UTEN,
KOODIMHATHI B oubnnoTeka
P " HOK
TIpOCTPAHCTBC https://m.eds00.r
U/4ANCLAGOMEF
4.1 | Pasznmen 4. [ToBropenue, e Pemath npocTeiimue 3agaun Ha | Y CTHBIN onpoc, | Cebuika s Maremarndecka
IMoBTOpEHUE, 000011IeHIE U HAXOJKJICHUE JIJTHH U YTJIOB B HCHMECHHBIN g‘“gTeH"’ 51 TPaMOTHOCTb,
0000uIeH e, CHCTEMATU3aIHs reOMETPUIECKHX (DHUTYpax, KOHTPOJIb HPE) E‘fIOTeKa JTyXOBHO-
cucremarusan | 3HaHUA. OCHOBHbIE npuMeHATh Teopemy Iludaropa, https://m.edso0.r HPaBCTBCHHOC
U 3HAHUM Gurypsl, GaxToi, TEOPEMBI CUHYCOB 1 KOCUHYCOB. u/DORV3P725 BOCIIUTAHNE
(7 9) TeopeMbI Kypca e Haxonute momans
IUTaHUMETPUH MHOTOYTOJIbHUKA, KpyTa.
4.2 [ToBTOpeHue, * Pacniosnapars nogo6ubie Vernelii onpoc, | Ceblika st
0Gobmenze 1 (burypbl, HAXOAUTH OTHOIICHUS MHCEMEHHEIH YUUTES,
cHCTeMaTH3aLus AJTAH 1 TITOaneH. KOHTPOIb ouOIHOTEKA
sHAHMiL 3a1aun e llcrionb30BaTh MpH pelIeHUH HOK:
nnaHnM'e WU ¥ METOJIBI CTCPCOMETPHHCCKIX 38121 PaKTHI i h;g)é)gr\n/??lgiggr
P METO/IbI TFITAHUMETPUHU y
WX peIIeHUs
4.3 [ToBTOpEHUe, Vernbiii onpoc, | Ceblika s
000011IEHHE U MMACHEMEHHBIN YUHTEIIs,
oubnroTeka
cUCTeMaTu3alusl KOHTPOJIb ore

[HOK:
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4.4

3HaHui. OCHOBHbIE
¢burypsl, GpaxThl,
TEOpeMBbI Kypca
CTepeoOMeTpUH

https://m.edsoo.r
u/DORV3P725

4.5

HToroBas KOHTpOJIbHAS
pabota

[ToBTOpEHME,
00001IeHne U
CUCTEMAaTU3alus 3HAaHUU

Kontponbhas Ccpuika s

pabota yauTens,
OubaMoTEKA
LHOK:
https://m.edsoo.r
u/DORV3P725

Ycrabiid onpoc, | Cebuika ms

HUCbMEHHBIN YUIUTETA,

KOHTPOJb oubnmoTexa
LOK:

https://m.edsoo.r
u/DORV3P725
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IToypouHoe miianupoBaHue no yueonomy Kkypcey «I'eomerpus. bazosslii ypoBenb» B 10 ki1acce Ha 2026-2027 yyeOHbIi rojg

(mo ®I'OC COO0)

COIJIACHO y4eOHO-MeToAuYecKoMYy KoMILIeKTy ATanacsid JI.C. (U3 aeiicTByI01Iero nepeyHsi y4eOHUKOB)

2 yaca B HeJIeNI0, Bcero 68 yaca 3a y4eOHbIH 1o

Ne Tema ypoka Buasl gesitenbHOCTH 110 (POPMHUPOBAHMIO (PYHKIIMOHAIBLHOM DJieMeHThI Koau(pUuKaTopa
YpoKa rpaMOTHOCTH I'A B popmarte OI'D u EI'D
Pa3nen 1. BBenenue B crepeomerpuio (10 u)
1 OCHOBHBIE OHATHSI CTEPEOMETPHUH: TOUKA, IPAMas, MopenupoBaTh peanbHble CUTYalMH Ha A3bIKE TEOMETPHH,
IUIOCKOCTb, IpocTpaHcTBO. [IpaBrna nzo0paxenus Ha HCCIJIE0BATH MOCTPOEHHBIE MOJIENHN C HCITOJIB30BaHUEM
PHCYHKax: M300paskeHHs IUIOCKOCTEH, MapajiebHbIX reOMETPUYECKUX MTOHATUH U TEOpeM, anrmapara ajareopsl;
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka penaTh NPaKTUYECKUE 3a1a4u, CBA3AHHbBIE C HAXO0XKICHUEM
FEOMETPUYECKUX BEIUUUH
2-3 [lonaTHs: nepecekaromyecs MIOCKOCTH, MoenupoBath peanabHbIE CUTyallMH Ha SI3bIKE TEOMETPHH,
MEPECEKAOLINECS IIPsiMasi U TUNIOCKOCTh HCCIIEN0BATH IOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM
TreOMETPUUYECKHX MOHATHH U TEOpeM, almapara ajareopsl;
peniaTh NPaKTUYECKUE 3a/1a4H, CBA3AHHbBIE C HAX0XKIECHUEM
FEOMETPUYECKUX BEIUYUH
4 3HaKOMCTBO ¢ MHOTOTPaHHHKAMH, U300paKeHHE MopenupoBaTh peanbHble CUTyaluy Ha A3bIKE TE€OMETPHH, 5.2.6 IlapannensHoe
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX HCCIIEA0BATH IOCTPOEHHBIE MOJEININ C UCIIOJIb30BAHUEM npoexTupoBanue. Mzobpaxenne
yepTekax TeOMETPHUYECCKHX MMOHATHI U TEOpeM, ammapara ajaredphl; MPOCTPAHCTBEHHBIX QUTYD
pemaTe NpakTUYECKHE 3a1a4H, CBI3aHHBIE C HAXOKACHUEM
FEOMETPUYECKUX BEIUUUH
5-6 HauanbHeie cBenieHns o kyOe 1 mupamue, ux MoenupoBath peanabHbIE CUTyallMH Ha SI3bIKE TEOMETPHH, 5.3.2 Ilapannenenunen; Kyo;

pa3BépTKI/I 1 MOACIHN. Ceuenns MHOTI'OI'PaHHUKOB

HCCIIeI0BAaTh IOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM
TeOMETPHUYECKHX MOHATHI U TEOpeM, ammapara ajareopsl;
pemaTh NpakTUYeCKHe 3a1a4l, CBI3aHHbIE C HAXOXKACHUEM

CUMMETpUH B Ky0Oe, B
napaJuIesIeIuIIe/Ie
5.3.3 Ilupamuna, e€ ocHOBaHUE,




Ir€OMCTPUUCCKUX BCIIMYHNH

OoxoBwIe pEOpa, BHICOTA,
OOKOBas MOBEPXHOCTH;
TpeyroyibHas MUPaMUIa;
NpaBUIIbHAS TUPaMUIa

5.3.4 Ceuenus Ky0a, MIpU3MBI,

MUPaMUIBI
7-10 [onsiTHE 06 aKCHOMAaTUYECKOM MOCTPOCHUH MojenupoBath peajabHble CUTyalluH Ha SI3bIKE TeOMETpPHUH,
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA HCCJIEI0BATh TOCTPOEHHBIE MOJIENN C UCIIOJIb30BaHUEM
U3 HUX reOMEeTPUYECKIX TIOHATHI U TeOopeM, amnmapaTa anreopsr;
pelaTe NpakTHYecKue 3a1a41, CBI3aHHbIE C HAXOKACHUEM
Tr€OMETPUUYECKUX BEJITMUNH
Pa3nea 2. Ilpambie u m1ockocTH B ipocrpancrse. [lapanieabHOCTE NPAMBIX M I10cKOcTeH (12 )

11 B3anmHoe pacrnosiosxeHue NpsiMbIX B IPOCTPAHCTBE:! MojenupoBath peanabHble CUTyallMH Ha SI3bIKE TEOMETPHH, 5.2.1 Tlepecexkaromuecs,
NepeceKarouecs, napauieIbHbIe H WCCIIEIOBATh MOCTPOEHHBIE MOJIENN C HCITOIb30BAaHHEM napajuieIbHbIe U
CKpeIlMBaloIecs MpsIMbIe TreOMETPHUYECCKHX MMOHATHI U TEOpeM, ammapara ajaredpsl; CKpEIMBAIOIINECS MPSIMBIE;

pelaTh NpakTHYECKUE 3a7a4ul, CBSI3aHHbIC C HAXO0XKICHUEM HNEePHEHIUKYISIPHOCTD MPSAMBIX
TreOMEeTPUYECKUX BETMUUH

12 [apannensHOCTb MPSAMBIX U TUIOCKOCTEH B MozennpoBath peaqbHble CUTYAlMH Ha S3bIKE [€OMETPHH, 5.2.2 TlapannensHOCTD
IPOCTPAHCTBE: NapajjieibHbIC IPSIMBIC B HCCIIEI0BATh IOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM IPSMOMH U MIIOCKOCTH,
MIPOCTPAHCTBE; MAPAIETBHOCTh TPEX MPSIMBIX TeOMETPUUYECKHX MOHATHH U TEOpeM, ammapara aareopsl; MIpU3HAKHU U CBOICTBA

pemaTe NpakTUYECKHE 3a1a4l, CBI3aHHBIE C HAXOXKACHUEM
TeOMETPUYECKUX BETHUUH
13 [TapannensHOCT IPSAMBIX M MIOCKOCTEN B MojienupoBath peasgbHblE CUTyalluH Ha SI3bIKE TEOMETpPHUH, 5.2.2 TlapannensHOCTD
npocTpaHcTse: [lapannensHOCTh IpAMOI U INIOCKOCTH HCCJIE0BATH MOCTPOEHHBIE MOJIENHN C HCIIOJIBb30BaHUEM MPSIMOM U IJIOCKOCTH,
reoMeTpUYEeCKIX TIOHATHI U TeopeM, amnmapaTa aareopsr; MIPU3HAKHU U CBOIICTBA
pemaTth NpakTHYecKue 3aa4l, CBI3aHHbIE C HAXOXKACHUEM
Tre€OMETPUYECKHUX BEJITMUUH
14 VYrnbl ¢ COHaNpaBIE€HHBIMA CTOPOHAMU Pewate npocreiiiye crepeoMeTpuIeCKre 3aJa4u Ha 5.5.2 Yron Mex 1y npsiMbIMH B

HaXO0XICHUC I'COMCTPUICCKUX BECIIMYNH (IUII/IH, YTJIOB,
rmomaz[eﬁ); HCITI0JIb30BAaTh ITPU PEIICHUU CTEPEOMETPUICCKUX
3a7a4 MJIaHUMETPUICCKUEC (l)aKTI)I 1 MCTObI

MIPOCTPAHCTBE, YTOJI MEXIY
NPSMOM U MJIOCKOCTBIO, YTOJ
MEX]y MIIOCKOCTSIMU




15-16

Yros Mexay OpsIMbIMU B IIPOCTPAHCTBE

Pewate npocreiiiye crepeoMeTpuYeCKUe 3aJa4u Ha
HaxO0KAEHUE FeOMETPUUYECKUX BETHYHH (UIMH, YIJIOB,
IUIOIA/IEH ); NCIIOJIB30BaTh PHU PEIICHUH CTEPEOMETPUIECKUX
3ajay MIaHUMETPHUECKe (PaKThl K METObI

5.5.2 Yron Mex 1y npsiMbIMH B
HPOCTPAHCTBE, YTOI MEKILY
HPSIMOH U TIIOCKOCTBIO, YTOJ
MEXIY TIOCKOCTSMHU

17 [apannensHOCTh MIIOCKOCTE!: apaieibHbIe MozennpoBath peaqbHble CUTYAlMH Ha S3bIKE TEOMETPHH, 5.2.3 IlapannensHOCTb
IUIOCKOCTH HCCIIeI0BAaTh IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM IUIOCKOCTEH, MPU3HAKY U
TreOMETPHUYECKHX MOHATHI U TeOpeM, ammapara aaredpsl; CBOIiCTBa
pearh NpakTHYECKUe 3a7aull, CBI3aHHbBIC C HAXOXKICHHEM
reOMETPHUYECKHUX BEITHUNH
18 CBoiicTBa MmapaysienbHbIX MIIOCKOCTEH MojenupoBath peajbHblE CUTyalluH Ha SI3bIKE TeOMETpPHUH, 5.2.3 TlapannensHOCTb
HCCIIEI0BATh IOCTPOSHHBIE MOJIENU C UCTIOJIb30BAHUEM TUIOCKOCTEW, MPU3HAKH U
reOMEeTPHUYECCKHX MTOHATHI U TEOpeM, arrapara ainreOpsl; CBOIiCTBa
pemarh NpakTHYECKUE 3a7aull, CBI3aHHbIC C HAX0XKICHUEM
IreOMETPUYECKUX BEJITMUNH
19 IIpocreitmue mpocTpaHCTBEHHBIC PUTYPHI Ha MoaenupoBaTh peaibHble CUTyalluu Ha A3bIKE TEOMETPHH, 5.3.1 Ilpusma, €€ ocHOBaHWSI,
TUIOCKOCTH: TETpasAp, KyO, mapaienenumnen HCCIIeI0BATh TOCTPOEHHBIE MOJIENU C UCTIOJIb30BAHUEM OokoBble pEbpa, BICOTA,
reOMETPUUYECKUX NTOHATHH U TEOpeM, almapara ajareopsl; O0KOBast MOBEPXHOCTb; MIPSIMast
pearh NpakTHYECKUE 3a7aull, CBI3aHHbIC C HAX0XKICHUEM NpY3Ma; IpaBUiIbHAS IpU3Ma
Tre€OMETPHYECKHUX BEITMUNH 5.3.2 Tlapannenenunen; Kyo;
CUMMETPHH B KyOe, B
napaieNenumneie
5.3.3 Tlupamuna, e€ ocHOBaHUE,
OoxoBBIC pEOpa, BHICOTA,
0OOKOBast MOBEPXHOCTH;
TpeyrojbHas MUPaMH[a;
NpaBUIIbHAS TUPaMUIa
20-21 | IlocTpoeHue cedeHH MonenupoBath peanabHble CUTYyallMH Ha sI3bIKE TEOMETPHH, 5.3.4 Ceuenus Ky0a, IpU3MBI,

HCCIIEI0BAaTh IOCTPOEHHBIE MOJIENIU C UCITIOJIb30BAHUEM
TreOMETPHUYECKHX MOHATHI U TEOpeM, ammapara ajareOpsl; pemaTh
MIPAaKTUYECKUE 3aa4H, CBA3aHHbBIC C HAXOXKICHUEM
IreOMETPUUYECKUX BEJIMUUH

nupaMuabl
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KonTponbaas padora o teme "lIpsMbie 1 TITOCKOCTH
B nipocTpaHcTBe. [lapamiensHoCTh NPSIMBIX U
IIocKocTen"

MOI[CJII/IpOBaTL PCAIIBHBIC CUTYyalluu Ha SA3BIKC I'COMCTPUH,
HCCJICA0BATH IMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUEM
TreOMCTPUICCKUX TIOHATUH B TCOpPEM, allTiapara aJ'Il"66pI>I; pemaTtb
MPAKTUYCCKUC 3aaa4U, CBA3aHHBIC C HAXOXKIACHNUEM
reOMCTPUICCKUX BCIIMINH

5.2.1 Tlepecekarormecs,
napajjieJbHble U
CKPELIMBAIOLINECS MPSIMBIE;
NEePHIEHIUKYISIPHOCTD MPSIMBIX
5.2.2 TlapannensHOCTD
MPSIMOM U IIJIOCKOCTH,
IIPU3HAKU U CBOWCTBA

5.2.3 ITapamneasHOCTD
IJIOCKOCTEN, IPU3HAKU U
CBOICTBa

5.5.2 Yron mexay mpsiMbIMH B
MPOCTPAHCTBE, YTOJI MEKIY
IPSIMOM U TJIOCKOCTBIO, YTOJl
MEXY TUIOCKOCTSIMHU

5.3.1 IIpusma, €€ ocHOBaHUsI,
OokoBEIe pEOpa, BHICOTA,
0OKOBast MOBEPXHOCTh; MPSAMast
NpU3Ma; IpaBUiIbHAS IpU3Ma
5.3.2 Tlapamnenenumnen; Kyo;
CUMMETpHH B Ky0e, B
napajesnenumnene

5.3.3 Ilupamuna, eé
OCHOBaHHUe, OOKOBBIE PEOPa,
BBICOTa, OOKOBas
MIOBEPXHOCTb; TPEYToIbHAs
NUpaMUJIa; IPaBUIIbHAS
nupamua

5.3.4 Ceuenus Ky0a, MIPU3MBI,
MUpPaMHIbI

Paspnen 3. I1e

PHEHIUKYJISIPHOCTH MPSIMBIX U IJI0cKOCTel (12 1)
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IlepnenauKyISIpHOCT NPSIMOMN U TUIOCKOCTH:

MOI[eJ'II/IpOBaTL PCAIBHBIC CUTYalliu Ha SA3BIKC I'COMCTPUH,

5.2.4 IlepneHAUKYISIPHOCTh




NIEPIEHAUKYJIIPHBIE MTPSIMBIE B IPOCTPAHCTBE

HCCICO0BATh IOCTPOCHHBIC MOJICIIN C UCITIOJIb30BAHUEM
reOMCTPUICCKUX IIOHATUH B TCOPEM, aIlIapara aJ'Il"€6pLI;
pemaTh NPpaKTUICCKUEC 3a1aui, CBA3aHHBIE C HAXO0XJICHUEM
reOMCTPUUCCKUX BECIIMYNH

IIPSIMOM U IIJIOCKOCTH,
MIPU3HAKHU U CBOWCTBA;
MEPIEHANKYJISP U HAKIOHHAS;
TeopeMa 0 TpEX

MEePIEeHANKYIIApax
24-25 | llpsimble mapajuieNbHbIE U NEPHEHIUKYIISIPHBIE K MoenupoBath peanabHbIE CUTyallMH Ha SI3bIKE TEOMETPHH, 5.2.4 IlepneHAUKYISIPHOCTD
IUIOCKOCTH UCCIIEI0BATh IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM MPSIMOM U IIJIOCKOCTH,
TreOMETPUUYECKHX MOHATHI U TEOpeM, amnmapara ajareopsl; MIPU3HAKHU U CBOICTBA;
pemaTe NpakTUYeCcKHe 3aa4i, CBI3aHHbIE C HAXOKACHUEM MEPIEHANKYJIISAP U HAKIOHHAS;
TeOMEeTPUYECKUX BETHUUH TeopeMa o TpEX
MEPIEHINKYIIAPAaxX
26-27 | Tlpu3Hak mepreHAnKYJISIPHOCTH NMPSMON U TUNIOCKOCTH MopenupoBaTh peanbHble CUTYalMH Ha A3bIKE TEOMETPHH, 5.2.4 llepneHANKYISIPHOCTH
UCCIIEI0BATh IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM MPSIMOM U IIJIOCKOCTH,
reOMETPUUYECKUX NTOHATHH U TEOpeM, almapara ajareopsl; MIPU3HAKHU U CBOICTBA;
pemaTh NpakTHYecKUe 3a1a4l, CBA3aHHbIE C HAXOKACHUEM MIEPIEHINKYJISAP U HaKIOHHAs;
reOMETPUYECKUX BETMUUH Teopema o TpEX
MEPIIEHANKYIISIPax
28-30 | Teopema o mpAMOIi NEPIEHAUKYISAPHOH IIIOCKOCTH MozenupoBats peabHble CUTYaIlUX Ha S3bIKE TEOMETPHH, 5.2.4 TlepnieHAUKYISPHOCTD
HCCJIEI0BATh OCTPOEHHBIE MOJIENN C UCIIOJIb30BaHUEM MPSIMOM U IIJIOCKOCTH,
reOMEeTPUYECKIX TIOHATHI U TEOpeM, amnmapaTa anreopsr; MIPU3HAKHU U CBOIICTBA;
pelaTe NpakTHYecKue 3a1a41, CBI3aHHbIE C HAXOKACHUEM MIEPIEHANKYJIISAP U HAaKIOHHAs;
TEOMETPUYECKUX BEITMUNH TeopeMa O TPEX
MEPIECHINKYIIIPAX
31-34 | IlepneHauKymsp M HAKIOHHBIEC: PACCTOSHUE OT TOUKH MojenupoBath peajbHbIE CUTyalluH Ha SI3bIKE TeOMETpPHUH, 5.2.4 IlepneHAUKYISIPHOCTh
JI0 IIIOCKOCTH, PACCTOSAHHE OT IPAMOM 10 MIIOCKOCTH HCCJIE0BATE MOCTPOEHHBIE MOJEIH C HCIOIb30BaHUEM MPSIMOM U IIJIOCKOCTH,
reOMETPUUYECKUX NTOHATUH U TEOpEeM, alnapara ajareops; IIPU3HAKHU U CBOMICTBA;
pemaTh NpakTUYeCKHe 3a1a4l, CBI3aHHbIE C HAXOXKACHUEM MEPIEeHANKYJIISAP U HaKIOHHAs;
TEOMETPUYECKUX BETMUNH Teopema O TpEX
MePIEeHINKYIIApax
Pazneu 4. Yrisl Mexay npsiMbIMHU | Iu1ockoctsavu (10 1)
35 VYTIIBl B IPOCTPAHCTBE: YIOI MEXIy NPSMON U Pemats mpocTteiimue crepeoMeTpuUecKre 3aJa41 Ha 5.5.2 Yron mexay npsiMbIMH B




IIJIOCKOCTBIO

HaXO0XACHUC I'COMCTPUIYCCKUX BCIIMYNH ()Z[JII/IH, YTJIO0B,

rmomaz[eﬁ); HCIIOJIB30BAaTh IPHU PCHICHUU CTCPCOMETPHUICCKUX

3a/1a4 INIaHUMETPUIECCKUEC (1)3.KTLI 1 MCTOAbI

MIPOCTPAHCTBE, YTOJI MEXIY
NPSMOM U MJIOCKOCTBIO, YTOJ
MEXIY IIOCKOCTAMU

36-37 | JIByrpaHHBI yro, TMHEHHBIH yroi IByTrpaHHOro yria PemaTts npocTelimue crepeoMeTpuiecKue 3a1auu Ha 5.5.2 Yron mexay npsiMbIMH B
HaXO0KACHUE F€OMETPUUYECKUX BEIUYHH (JUIMH, YIJIOB, MPOCTPAHCTBE, YIOJI MEXKIY
TUIOIIA e} ); UCIIOIB30BaTh MPH PEIIEHUU CTEPEOMETPUIECKUX MPSIMOM U MJIOCKOCTBIO, YOI
3a7a4 MIaHUMETPHUUECKHE (PaKThl K METO/bI MEXIY TIOCKOCTAMHU

38-40 | IlepneHAMKYISPHOCTD TNIOCKOCTEH: MPU3HAK MojenupoBath peajbHblE CUTyalluH Ha SI3bIKE TeOMETpPHUH, 5.2.5 TlepneHANKYISPHOCTH

MEPIEHIUKYIAPHOCTH ABYX IIOCKOCTEH HCCJIEI0BATh OCTPOEHHBIE MOJIENN C HCIIOJIb30BaHUEM IUIOCKOCTEN, PU3HAKH U

TreOMeTpHUYEeCKIX TOHATHI U TEOpeM, armnapara ajnreopsl; CBONCTBa
pemaTh NpakTHYecKHe 3a/1a4l, CBI3aHHbIE C HAXOXKACHUEM
IreOMETPUYECKUX BEJITMUNH

41-43 | Teopema o TpExX MePHCHIUKYIIIPAX MonennpoBaTh peanbHbIC CUTyaIllH Ha S3BIKE TCOMETPHH, 5.2.4 TlepnieHANKYISIPHOCTH
HCCJIEI0BATh MOCTPOEHHBIE MOJIENHN C HCIIOJIb30BaHUEM NpPSMOM U MIIOCKOCTH,
reOMETPUUYECKUX NTOHATHH U TEOpeM, almapara ajareopsl; NPU3HAKU U CBOWCTBA;
pemaTh NpakTUYecKue 3a/1a4l, CBI3aHHbIE C HAXOXKACHUEM MIEPIEHANKYJISAP U HaKIOHHAs;
Tre€OMETPHYECKHUX BEITMUNH Teopema o TpEX

MEPIIEHANKYIISIPax
44 Konrtponbhas pabota no remam MopenupoBaTh peanbHble CUTyalMH Ha SA3bIKE TE€OMETPHH, 5.2.4 TlepneHAUKYISIPHOCTh

"IlepneH UKy IAPHOCTD MPSIMBIX U INIOCKOCTEN" U
"YTIBI MEXIY PSMBIMHU H IJIOCKOCTSIMH"

HCCJIEI0BATh OCTPOEHHBIE MOJIENN C UCIIOJIb30BaHUEM
reOMEeTPUYECKIX TIOHATHI U TEOpeM, amnmapara anreopsr;
pemaTe NpakTHYecKHe 3a1a41, CBI3aHHbIE C HAXOXKACHUEM
TreOMETPUYECKHUX BEJITMUNH

NPSMOM U TJIOCKOCTH,
MIPU3HAKU U CBOKCTBA;
NEPICHIUKYJIISP ¥ HAKIOHHAS
Teopema 0 TPEX
HEePIEHIUKYIIIpax

5.2.5 TlepneH UKy TSI PHOCTD
TUIOCKOCTEH, MPU3HAKK U
CBOMCTBa

5.5.2 Yron mexay mpsIMBIMH B
IPOCTPAHCTBE, YIOJI MEXKIY




MPSIMOM U IIJIOCKOCTBEO, YIOJl
MEXy MIOCKOCTSIMU

Pazgen 5. Muororpanuuku (11 4)

45 [lonsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MopennpoBath peajgbHbIE CUTYyalluH Ha SI3bIKE TeOMETPHUH, 5.3 MHOTOTpaHHUKH
MHOTOTPAHHHUKA, BBIITYKJIBIE I HEBBIITYKJIbIC WCCIIEI0BATh MTOCTPOEHHBIE MOJIENN C HCIIOIB30BaHHEM
MHOTOI'PaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA reOMETPUYECKHX MTOHATHH U TEOpeM, almapara ajareops;
pemaTs NpakTUYeCcKHe 3a/1a4i, CBI3aHHbIE C HAXOKACHUEM
Tre€OMETPHYECKHUX BEJITMUNH
46 [Ipu3ma: n-yrosipHas npy3Ma; rpaHd U OCHOBaHUSA Pemrats npocreiiime crepeoMeTpuuecKue 3ajiaun Ha 5.3.1 Ilpusma, e€ ocHOBaHUS,
IIPU3MBIL; IPAMAasi U HAKJIOHHAs IPU3Mbl; OOKOBas U HaXO0KAEHUE F€OMETPUYECKUX BEIUYMH (JUIMH, YIJIOB, 6okoBbIe pEOpa, BICOTA,
MOJIHAs IOBEPXHOCTh MPU3MBI TUIOIA/IEH ); MCTIOJIB30BaTh NP PEIICHHH CTEPEOMETPUIECKUX 0OKOBast MOBEPXHOCTh; MpsIMast
3a7a4 MIaHUMETPHUECKHE (PaKThl ¥ METOBI NpU3Ma; IpaBUIbHAS IpU3Ma
47 [Tapamnenenunen, NpsMOYToJbHBIA Mapayuienenunenq 1 | Pemars nmpocreiimue crepeoMeTpuieckre 3a0a4u Ha 5.3.2 Ilapannenenunen; Kyo;
€ro CBOWCTBA HaX0)K/IeHHUE TeOMETPUYECKUX BEIHYUH (IUIMH, YTJIOB, CUMMETPHH B KyOe, B
TUIOIIA e ); UCIIOTIB30BATh MPH PEIIEHUHU CTEPEOMETPHUIECKHIX napajuiesenuIese
3a7a4 MJIaHUMETPUUECKHE (PaKThl 1 METOBI
48 [Mupamuna: n-yroiapHast mupamMua, TpaHd U Pematp mpocTeiiue crepeoMeTpuIecKre 3aJa4n Ha 5.3.3 Tlupamuna, eé
OCHOBaHHE NMUPaMHUJIbl; OOKOBas U IMOJTHAS HaXO0)K/IeHUE TeOMETPUYECKUX BETHYMH (IUIMH, YTJIOB, OCHOBaHUe, O0KOBBIE pEOPa,
MOBEPXHOCTH MTUPAMHIBL; IPABUIIbHAS U YCeUEHHAs IUIOIA/IEH ); NCIIOJIB30BaTh P PEIIEHUH CTEPEOMETPUIECKUX BBICOTa, OOKOBast
nupamuia 3a7a4 MJIaHUMETPUUECKUE (PaKThl 1 METO/bI HIOBEPXHOCTb; TPEYroJbHas
NUpaMUJIa; PaBUIIbHAS
nupamua
49 IIpaBunbHBIE MHOTOTPAaHHUKH: IIOHATHE IIPABUIIBHOTO Pemats npocTeiimue crepeoMeTpuiecKue 3a1auu Ha 5.3.5 IIpencraBnenne o
MHOTOTPaHHUKA; IPaBUIbHAS PU3Ma U IpaBUIbHAS HaXO0KAEHUE FeOMETPUUYECKUX BETTHMYMH (IUIHH, YTJIOB, MPaBUIBHBIX MHOTOIPaHHUKAX
NUpaMKJIa; IPaBUIIbHAS TPEYTOJIbHAS TUPaMUIA U IUIOIA/IEH ); MCIIOJIb30BaTh PU PEIIEHUH CTEPEOMETPUUECKUX (Terparap, Ky0, oKTasap,
MPaBUIBHBINA TETPadp; KyO 3ajay MIaHUMETPHUECKHE (aKThl K METO/bI JOJIEKad AP ¥ UKOCAIP)
50 [IpeacraBnenue o MpaBUIBHBIX MHOTOTPaHHUKAX: Pemars mpocreiiue crepeomeTpuiyeckre 3a1a4n Ha 5.3.5 Ilpencrasnenue o

OKTa’Ip, TOACKadIp M UKOCAIP.

HaX0)K/IeHUE TeOMETPUYECKUX BEIHYUH (IUIMH, YTJIOB,
TUIOIIA e} ); UCIIOTIB30BATh MPH PEIIEHUHN CTEPEOMETPHUIECKHIX
3a7a4 MIaHUMETPHUECKHe (PaKThl ¥ METOBI

IMPpaBUJIBHBIX MHOI'OI'paHHUKax
(Terpasap, KyO, OKTa3p,
JIOIEKAdIP ¥ UKOCAdIP)




o1

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSA
OTHOCHUTENIBHO TOYKH, MPSIMOMH, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IIUPAMUIAX, TapaJLICICIUIIECNaX,
[IPaBUIIbHBIX MHOTOTPAHHUKAX

Pewate npocreiiiiye crepeoMeTpuIECKUE 3aa4l Ha
HaxO0KAEHUE FeOMETPUUYECKUX BETHYHH (UIMH, YIJIOB,
IUIOIA/IEH ); NCIIOJIB30BaTh PHU PEIICHUH CTEPEOMETPUIECKUX
3ajay MIaHUMETPHUECKe (PaKThl K METObI

52 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Pemars mpocreiimue crepeomeTpuieckre 3a4a4n Ha 5.3.1 Ilpusma, e€ ocHOBaHuA,
JUarOHAIH, YTIIbI HaX0XJIEHUEe T€OMETPHYECKUX BEJIHYUH (IUIMH, YTIIOB, OokoBEIe pEOpa, BHICOTA,
TUIOIIA e} ); UCIIOIB30BaTh MPH PEIIEHUU CTEPEOMETPUIECKUX 0OKOBast MOBEPXHOCTh; MpsIMast
3a7a4 MIaHUMETPHUUECKHE (PaKThl K METO/bI MpHU3Ma; MPaBUIIbHAS TPU3Ma
5.3.2 Tlapamnenenumnen; Kyo;
CUMMETpHH B KyOe, B
napasureseTuIie e
5.3.3 Ilupamuna, eé
OcHOBaHue, OOKOBBIE PEOPa,
BEICOTa, OOKOBas
IMOBCPXHOCTh, TPEYTOJIbHAA
MUpaMuIa; MpaBUIIbHAS
nupaMuza
53 [Tnomaap GOKOBOI MOBEPXHOCTH U TIOJHOM Pemate npocreiiiye crepeoMeTpuIecKre 3a1a4u Ha 5.3.1 Ilpusma, e€ ocHOBaHuS,
MTOBEPXHOCTH MPSIMOU TPU3MBI, IDIOMNIAlb OCHOBAHHA, HaX0XJIEeHUE TeOMETPHYECKUX BEIHYUH (IUIMH, YTIIOB, OokoBbIe pEOpa, BEICOTA,
TeopeMa 0 OOKOBOI MTOBEPXHOCTH MPSIMON TPU3MBI TUIOIIA e} ); NCIIOIB30BATh MPH PEIIEHUH CTEPEOMETPUIECKIX 00KOBasi MOBEPXHOCTB; MpsiMast
3a7a4 MJIaHUMETPUUECKHe (aKThl 1 METOABI MpHU3Ma; MPaBUIIbHAS TPU3Ma
54 [Tnomaas 60KOBOI MTOBEPXHOCTH M IIOBEPXHOCTH Pemats mpocreiimme crepeoMeTpuIecKre 3a1aun Ha 5.3.3 Ilupamuna, eé
MPaBUIBHOW NHpaMHIbI, TEOPEMa O TUTOLaIl OOKOBOH HaXO0KAEHUE FeOMETPUUYECKUX BEJTMYMH (IUIHH, YTJIOB, OCHOBaHHUe, OOKOBBIE PEOPA,
MTOBEPXHOCTH YCEUEHHOW MTUPaMUIBI TUIOIIA el ); UCIIONIB30BaTh MPH PEIIEHUN CTEPEOMETPUIECKIX BEICOTa, OOKOBas
3a7a4 IMJIaHUMETPUICCKUEC (l)aKTI)I 1 METOAbI IMOBCPXHOCTh, TPEYTOJIbHAA
MUpaMUJIa; IPaBUIIbHAS
nupaMuza
55 Kontponwshas pabota mo teme "MHOTOrpaHHUKHA" Pewiars npocreiiiine ctepeoMeTpuuecKue 3a1aun Ha 5.3.1 IIpusma, €€ ocHOBaHMSI,

HaX0XJIEHUE TeOMETPHYECKUX BEIHIUH (IUIMH, YTIIOB,
TUIOIIA el ); NCIIOIB30BATh MPH PEIIEHUH CTEPEOMETPUIECKIX

OoxoBBIEe pEOpa, BHICOTA,
0OKOBast MOBEPXHOCTh; MPsSIMast




3aj1a4 MJIaHUMETPHUECKHIE (aKThl K METO/IbI

NpU3Ma; paBHIIbHAS PU3Ma
5.3.2 Tlapamnenenumnen; KyO;
CUMMETpUH B Ky0Oe, B
napaieNenumneie

5.3.3 Iupamuna, eé
OCHOBaHue, 00KOBBIE pEopa,
BBICOTA, OOKOBas
MOBEPXHOCTb; TPEYrobHAs
MUpaMUJIA; TIPaBHIIbHAS
nUpamMuIa

Paznen 6. O0bEMbI MHOTOTPAHHUKOB (9 1)
56 [Toustre 06 00béMe Pemats mpocreiimme crepeoMeTpuIecKre 3a1aun Ha 5.5.7 O6Bem Kky0a,
HaXOKAEHUE TeOMETPHUYCCKUX BEJTMYMH (JUTHH, YTJIOB, PSIMOYTOJILHOTO
IUTONIAJIeH ); MCIIOIB30BATh IIPH PEIICHUN CTEPEOMETPHIECKIX napajuielNienumnena, MMpaMuIbl,
3ajay MIaHUMETPHUECKe (PaKThl K METO/bI MPU3MBIL, TUJIMHIPA, KOHYCa,
mapa
57-60 | O6BEM nupamMuIbI Pemate mpocTeiimue crepeoMeTpuiIecKre 3aa4n Ha 5.5.7 O6bém kyO0a,
HaXOKAEHUE FeOMETPHUYECCKUX BEJTMYMH (JUTHH, YTJIOB, PSIMOYTOJIEHOTO
TUIOILA/ICH ); MCIIOJIB30BaTh PHU PEIICHHH CTEPEOMETPHUYECKUX napaiesyienumne1a, TMpaMHuIbL,
3aj1a4 MJIaHUMETPHUECKHe (aKThl K METO/IbI MPU3MBI, IJIMH]PA, KOHYCa,
nrapa
61-63 | OO0BEM mpu3MbI Pemats mpocTeiiiue crepeoMeTpuiyeckre 3a1a4n Ha 5.5.7 O6bém Ky0a,
HaXOKIEHUE FeOMETPHUYCCKUX BEJTMYMH (JIJTHH, YIJIOB, PSMOYTOJILHOTO
TUTOIA/IEeH ); MCTIONIB30BATh NIPU PEIICHHH CTEPEOMETPHICCKUX napaieNenumne1a, MMpaMHuIbL,
3a/1a4 INTAHUMETPUYECKHEe (aKThl K METOIBI HPU3MBI, IHJIMH/PA, KOHYCA,
mapa
64 KontponbsHas padora o teme "OOBEMEI Pemats mpocTeifiue crepeoMeTpuiecKre 3a1a4n Ha 5.5.7 O6Bém KyO0a,
MHOT'OT'PaHHUKOB" HaxX0KJCHUE T€OMETPHYECKUX BEJMYHH (IUTUH, YTJIOB, HPSMOYTOJIEHOTO

TUIOIIA e} ); UCIIOIB30BaTh MPH PEIIEHUU CTEPEOMETPUIECKUX
3a7a4 MIaHUMETPHUECKHe (PaKThl K METOBI

napaieNenumnena, MMpaMubl,
NPU3MBI, TUJIMHIPA, KOHYCa,
mapa




Pa3nen 7. IloBTOpeHue: cevueHusi, pacCTosIHUS U YIJbl (4 4)

65 [ToBTOpenue, 0600IIeHNE cUCTEMaTH3aLUs 3HAHUH. MozenupoBath peaqbHble CUTYAMH Ha S3bIKE TEOMETPHH, 5.3.4 Ceuenus Ky0a, MIpU3MBI,
ITocTpoeHune ceueHuil B MHOIOTpaHHUKE HCCIIE0BATh IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM MUPaMUIbI
reOMETPUYECKUX NTOHATUH U TEOpeM, alnapara ajareops;
pemaTe NpakTUYeCKHE 3a1a4H, CBI3aHHBIE C HAXOXKACHUEM
Tre€OMETPUYECKHUX BEJIMUNH
66 [ToBTOpenue, 0600ImIeHNe cucTEMaTH3aHs 3HAHUH. Pewate npocreiiiye crepeoMeTpuIeCKUe 3aJa4u Ha 5.5.4 PaccrostHue OT TOYKH A0
Brrancienne paccTosHuN: MEXIY JByMs TOUKaMH, OT HaXO0KAEHUE F€OMETPUUYECKUX BEIMYMH (JJIMH, YTJIOB, MPSIMOM, OT TOUKH 10
TOYKH J10 IPSAMOM, OT TOUKH JI0 TUIOCKOCTH, MEXKIY IUIOIA/IEH ); MCIIOJIB30BaTh PHU PEIICHUH CTEPEOMETPHUECKUX IUIOCKOCTH; PACCTOSTHHUE
CKpEIIMBAIOIUMHUCS MPSIMBIMU 3ajay MIaHUMETPHUECKHe (PaKThl K METO/bI MEXy MapajijeqbHbIMU U
CKpEIMBAIOIUMHUCS
MPSIMBIMH; PACCTOSTHUE MEXKIY
MapajuIeIbHBIMHU ITIOCKOCTSIMHU
67 Htorosas KOHTpoJbHAsE paboTa MojennpoBath peajabHble CUTyalluH Ha SI3bIKE TEOMETPHUH, 5.3.1 Ilpusma, e€ ocHOBaHuA,

HCCICA0BATh IIOCTPOCHHBIC MOJICIIN C UCITIOJIB30BAHUEM
reOMCTPUICCKUX IIOHATUN B TCOPEM, aIrapara anre6p1,1;
peliaTh NPAKTUICCKHUEC 3aa"uH, CBA3aHHBIC C HAXOXKIACHUEM
reOMCTPUUCCKUX BECIIMYNH

OoxoBBIC pEOpaA, BHICOTA,
0OKOBasi MOBEPXHOCTb; MpsMast
NpU3Ma; paBUIbHAS MPU3Ma
5.3.2 Tlapamnenenunen; KyO;
CUMMETPUH B KyOe, B
napasuleseuIee

5.3.3 Ilupamuna, eé
OCHOBaHmMe, OOKOBBIE PEOpa,
BBICOTA, OOKOBast
MMOBEPXHOCTh; TPEYTOJIbHAS
MUpaMUJIa; PaBHIIbHAS
nupaMuza

5.5.7 O6bém KyOa,
IPSMOYTOJILHOTO
napasuiesenuIiea, TUpaMusbl,
MPU3MBI, [IWJIHH]PA, KOHYCA,
napa




68 [ToBTOpeHMe, 00001IeHNE CUCTEMAaTH3AIINS 3HAHHM. Pemates mpocTeiime crepeoMeTpuIecKre 3a1aun Ha 5.3.1 Ilpusma, €€ ocHOBaHMSI,
BeraucrieHne yrioB: MEXIy CKpPEIIMBAIOIIMMUCS HaX0KJCHUE T€OMETPHYECKUX BEITMYHH (IUTHH, YTJIOB, OokoBbIe pEOpa, BEICOTA,
HPSIMBIMH, MEXIY MPSIMOH M TTIOCKOCTEIO, TUTONIAIeH ); MCTIOIB30BATh IIPH PEIICHUH CTEPEOMETPHIECKUX OOKOBasi MOBEPXHOCTB; MpsMast
JABYTPAaHHBIX YIJIOB, YTJIOB MCXKAY IIJIOCKOCTAMU 3a7a4 IMJIaHUMETPUICCKUEC q)aKTI)I 1 METOAbI Impu3sMa; nNpaBujbHad Mpu3sMa

5.3.2 Ilapannenenunen; Kyo;
CUMMETpHH B KyOe, B
napaienenumneie
5.3.3 Ilupamuna, eé€
OCHOBaHme, OOKOBBIE PEOPa,
BBICOTA, OOKOBas
HOBEPXHOCTb; TPEYTOJIbHAS
NApaMUA; IPABUIbHAS
nupaMua
5.5.7 O6Bem Kky0a,
IPSMOYTOJIEHOTO
napajuieNienunea, MMpamMHIbl,
MPU3MBI, IWINHIpPA, KOHYyCAa,
mapa
IToypouHoe niianupoBaHue 1no yueonomy kypey «I'eomerpusi. BazoBblii ypoBenb» B 11 kiacce Ha 2026-2027 yueOHblii roa
(mo ®I'OC COO)
COIVIACHO Y4eOHO-MeTOAN4YeCKOMY KOMILIEKTY ATtaHacsd JI.C. (M3 1eiiCTBYIOIIero nepevyHst y4e0HMKOB)
1 gac B Henemto, Bcero 34 yaca 3a y4eOHBIH ot
Ne Tema ypoka Buasl gesTe1bHOCTH 110 (POPMHUPOBAHUIO (PYHKIIHOHAILHOMI JJleMeHThI Koau(puKaTopa
ypoka rPaMOTHOCTH I'HA B popmate OI'D u EI'D
Paznen 1. Tena ppamenus (12 )
1 Cdepa u map: ueHTp, paanyc, IMameTp; MogenupoBaTh peaabHbIE CUTYAIlUU Ha SI3bIKE TEOMETPHH, 5.4.3 llap u cdepa, ux ceuecHUs

IJIOLIA/Ib TOBEPXHOCTHU Chepbl

HCCJICA0BATh IMOCTPOCHHBIE MOJICIIU C UCITIOJIB30BaAHUEM




TEOMETPUYECKUX MTOHATUH U TEOPEM, allfapara aareops;
pelaTh NpakTHYECKUE 3aa4ul, CBI3aHHbIE C
HaXO0A€HUEM I'€OMETPUYECKUX BEIUINH

B3anmMHoe pacrionoxeHne cepsl U TITOCKOCTH;
KacaTtesbHast INIOCKOCTh K cdepe; IIIomah

cdepbl

MopnenupoBath peabHbIe CUTYAIH Ha SI3bIKE TE€OMETPHH,
UCCJEeI0BATh OCTPOECHHBIE MOJEIU C UCTIOIB30BAaHUEM
TEOMETPHYECKUX MTOHATUH U TeOpeM, arlnapara aareopsl;
peraTh MpakTUYECKUE 3a/1a4H, CBSI3aHHEIC C
HaXO0KJCHUEM T€OMETPUUECKUX BETUINH

5.4.3 lllap u cdepa, UX ceUCHHUS
5.5.6 Ilmomaas MOBEPXHOCTH
KOHYCa, UIMHIPA, chephl

N3obpaxkenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

MO,Z[GJ'IPIpOBaTB PpCaJIbHBIC CUTYalluU Ha SA3bIKC T'COMCTPUH,
HCCJIICA0BATh MMOCTPOCHHBIC MOACIIU C UCIIO0JIB30BAHUEM
TCOMCTPUUCCKUX MMOHATHH U TCOPECM, alirapara anre6p1>1;
peuiaTh MPAKTUYCCKUEC 3aJaun, CBA3aHHBIC C
HaXO0XJICHUCM I'€COMETPUYCCKUX BECIINYNH

5.4.3 llap u cdepa, ux ceueHust

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yroIiue
UWIMHIPUYECKON TTOBEPXHOCTH, OCh
UUWJTUHAPUYECKOU MMOBEPXHOCTH

MO,[[GJ'II/IPOB&TL PCAJIbHLIC CUTYyallul Ha SA3bIKC I'COMCTPUH,
HCCJICA0BATh IMOCTPOCHHBIC MOJICIIU C UCIIOJIB30BAHUEM
TCOMCTPUUCCKUX MIOHSITUN K TCOPEM, almapara aﬂre6p1>1;
peuiaTth MPAKTUICCKUC 3aa"uU, CBSA3aHHBIC C
HaXO0XJICHUECM I'€COMETPUYCCKUX BECIIMYNH

5.4.1 Hunmunap. OcHoBaHUE,
BBbICOTa, OOKOBast TIOBEPXHOCTb,
oOpasytormas, pa3BEpTka

Hununaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTb,
o0pa3yrolas 1 0Ch; IIIOMAAb OOKOBOM U TIOTHOM
MOBEPXHOCTH

Pemiate mpocreiiime crepeoMeTpuyecKue 3a1auu Ha
HaXO0XKJIEHUE TEOMETPHYECKIX BEIHYUH (IUIMH, YTJIOB,
IJIOIIAIEH ); UCTIONB30BATh IIPU PEIICHUH
CTEPEOMETPUYUCCKUX 3a/1a4 IJIAHUMETPHUYECKUE (PaKThl U
METO/IbI

5.4.1 Hununap. OcHoBaHue,
BBICOTa, OOKOBast MOBEPXHOCTb,
oOpa3yromas, pa3BépTka

5.5.6 I[nomans moBepxHOCTH
KOHyCa, MWIHHAPA, CHEPh

N300paskeHne MWINHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. CeueHus MUINHAPA
(IJI0CKOCTHI0, apaICIIbHON WIIN
MEePIEeHIUKYISIPHON OCH LIUJIUH/IPA)

Pewats mpocreimmue cTepeoMeTpUYECKUE 3a1a4U Ha
HaXO0KJIeHHE TeOMETPUYECKUX BEIUUYUH (IUIMH, YIJIOB,
TUTOIIA e ); HCTIONB30BATh MIPH PEIICHUN
CTCPCOMECTPUUCCKUX 3aJlad IJIAHUMETPUICCKUC Q)aKTBI u
METOJBI

5.4.1 lunuuap. OcHOBaHUE,
BBICOTa, OOKOBasi MOBEPXHOCTb,
obpasytomas, pa3BépTKa

Konunveckasi ToBepXHOCTh, 00pa3yromiue
KOHHYECKOW TOBEPXHOCTH, OCh U BEPIITHHA
KOHHYECKOW MTOBEPXHOCTH

Pemate mpocreiiiie ctepeoMeTpuuecKre 3a1au Ha
HAXO0XJICHUE TEOMETPHUYCCKUX BEIWYUH (IJIMH, YIJIOB,
TUTOMIA/IeH ); NCTIONB30BATh IIPH PEIICHUN

5.4.2 Konyc. OcHOBaHHE, BBICOTA,
00KOBast MOBEPXHOCTH,
obpasyroinasi, pa3BépTka




CTCPCOMECTPUUCCKUX 3aJiad IJIIAHUMETPHUICCKUC Q)aKTBI n

METOIBI
8 Konyc: ocHOBaHue 1 BeplInHa, 00pasyromas u Pewars npocreimme cTepeoMETpUIECKHE 3a1a4u Ha 5.4.2 Konyc. OcHOBaHME, BBICOTA,
0Cb; IIOIIAb GOKOBOI1  IIOJIHOI IIOBEPXHOCTH HAXO0XKJICHUEC TCOMETPUYCCKUX BEIHYUH (JJIUH, YIJIOB, 0OKOBasi MOBEPXHOCTD,
TIOMIACH ); HCTIOIB30BATh IIPH PEIICHIH obpasytomas, pa3BépTKa
CTEPEOMETPHUCCKUX 3a/1a4 IJIAHUMETPUUECKUE (haKThl U 5.5.6 [1nomaas MOBepXHOCTH
METOIBI KOHYca, [IITHHPA, chepbl
9 Y ceu€HHBIN KOHYC: 00pa3yIoIre 1 BBICOTA, Pemate npocreiimme crepeoMeTpudecKHe 3a1aud Ha 5.4.2 Konyc. OcHOBaHHeE, BBICOTA,
OCHOBAHMs U GOKOBasi HOBEPXHOCTh HaX0KJICHUE TCOMETPUYCCKUX BEIMYUH (JJIMH, YIJIOB, 0OKOBasi TOBEPXHOCTD,
TUTOMIA/IeH ); UCTIONB30BATh IIPH PEIICHUN oOpa3yromas, pa3BépTka
CTepEeOMETPHUECKUX 3a/1a4 IJIAHUMETPHUIECKUE (PaKThl U
METO/IBI
10 N3obpakenune KoHyca Ha MIIOCKOCTH. Pa3BépTka Pewiate npocreiime crepeoMeTpUIECKUE 3a1aul Ha 5.4.2 Konyc. OcHOBaHHE, BHICOTA,
KOHyca. Ceyenus KOHYyCa (HHOCKOCTBI’O, HaXO0XJICHUC I'COMETPUIYCCKUX BEIINYNH (,I[J'II/IH, YTIIOB, OokoBas IOBEPXHOCTbD,
TapalUIebHOI OCHOBAHHIO, H IIOCKOCTBIO, TUTOIIAJICH ); UCTIONB30BaTh MPU PEIICHUU oOpa3yromias, pa3BépTka
npoxossieii uepes BepluHHy) CTEPEOMETPUYCCKUX 3a/1a4 IJIAHUMETPHUYECKUE (PaKThl U
METO/IBI
11 KoMOunamust Ten BpaiieHus: 1 MHOTOTPaHHUKOB Pemate npocreiiiue ctepeoMeTpruUECKUE 3a1a4n Ha
HaXO0)K/IeHHE TEOMETPUIECKIX BEITHYUH (IUIMH, YTIIOB,
TJIOMIAICH ); HCTIOTH30BATE TIPH PEIICHHIH
CTEepEeOMETPUYECKUX 3a/1a4 IJIAHUMETPHUYECKUE (PaKThl U
METOJIBI
12 MHororpaHHHK, OMUCAaHHBIN OKOJIO Chepsl; Pemate mpocreiine crepeoMeTpruuecKre 3a1aun Ha
cdepa, BlIMcaHHAas B MHOTOTPAHHUK WU B TEJIO HaXOXKICHNE FCOMETPHYCCKHX BEINYHMH (JUINH, yIIIOB,
BpAILCHUS TUTOTIA el ); NCTIONB30BATh MIPH PEIICHUN
CTEPEOMETPUYCCKUX 3a/1a4 IJIAHUMETPHUYECKUE (PaKThl U
METO/IBI
Paznen 2. O6bembl Tea (54)
13 ITonstue 06 00bEMe. OCHOBHBIE CBOUCTBA Pematp npocreiiimme crepeoMeTprdecKue 3a/1a4n Ha 5.5.7 O6bém kyO0a,

00BEMOB Ten

HaXO0XJACHUC 'COMETPUICCKUX BEIIUYHNH (,I[J'II/IH, YTJIOB,
rmomaz[eﬁ); HCIIOJIB30BAaTh IpH PpCHICHUN

IpAMOYTOJIBHOT'O
napauiCienuiicja, mMupaMuabl,




CTCPCOMECTPUUCCKUX 3aJiad IJIIAHUMETPHUICCKUC q)aKTBI n

MIPU3MBI, LIMJIMHPA, KOHYCA,

METO/IBI urapa
14 O6BEM IIMHApa, KOHyCa Pemats mpocreiiine crepeoMeTpruuecKre 3a1auu Ha 5.5.7 O61ém ky0a,
HaXOXKJIEHUE TeOMETPHICCKUX BEJMYHH (JUTHH, YTJIOB, IPSIMOYTOJILHOTO
TUTOMIAJIEH ); UCIIONB30BaTh MIPH PEIICHUN napasuiesenurieaa, TupaMupl,
CTePEOMETPHUCCKHX 3a/1a4 TNIAHUMETPUIecKue GakThl U NPU3MBI, [IJIHH/PA, KOHYCa,
METO/IbI mapa
15 O06BEM 11apa u wiomaak cheps Pemiate mpocreiime crepeoMeTpUuYecKre 3a1auu Ha 5.5.7 O0Bém ky0a,
HAXOXKICHUE FEOMETPHICCKUX BEJIMYHH (JUTHH, YTJIOB, OPSMOYTOJILHOTO
TUIOIIAJICH ); UCIIOB30BATh MPU PEIICHUN napasuiesenuIeaa, TUpaMubl,
CTEPEOMETPUYUCCKUX 33124 IJIAHUMETPHUYECKUE (PaKThl U MPHU3MBI, IIWJIUHIPA, KOHYCA,
METO/IBI mapa
5.5.6 [1nomaas TOBEpXHOCTH
KOHYyca, [ITHHPA, chepbl
16 [TonoOueIe Tena B npocTpanctBe. COOTHOIICHUS Pemate npocreiiiine crepeoMeTpruUecKre 3a1auu Ha 5.5.7 O6ném ky0a,
Me3K/Ty TUIOIIAISIMK TTOBEPXHOCTEH, 00BbEMaMu HAXO0XJIEHUE TEOMETPHUYCCKUX BEIHYUH (IJIMH, YIJIOB, MPSIMOYTOJIEHOTO
OO0OHBIX Tl TUTOIA/ICH ); UCIIOJIL30BATh TIPU PEIICHUN napaieNenumne1a, MUpaMHuIbl,
CTEPEOMETPHUECKHX 3a/1a4 TUNIaHUMETpUiecKkue GpakTel U MIPU3MBI, IWJIMHAPA, KOHYCA,
METO/IbI nrapa
17 KonTponbHas padota mo Temam "Tena Pemats npocTeiinme crepeoMeTpuiecKre 3a1aun Ha 5.5.7 O6bém KybOa,
spauienus" u "O0bembl Ten" HaXO0XJCHUE TEOMETPUUCCKUX BEIUYHH (IJIUH, YTIIOB, NPAMOYTOJIBHOTO
TUTOIAJICH ); UCIIONIb30BAaTh MIPU PEIICHUU napasuiesenuIea, TUpaMupl,
CTCPECOMETPUUCCKUX 3aJiad IIIAHUMETPUICCKUEC q)aKTBI u IIPpU3MbI, HUIMHAPA, KOHYCA,
METO/IbI mapa
Pa3znen 3. BekTopbl u KoopauHaThl B mpocTpancTBe (10 1)
18 BekTop Ha mI10CKOCTH U B IPOCTPAHCTBE Ornpeaensatb KOOPIAUHATHI TOYKHU; TPOBOIUTH OIlepaIiuu 5.6.1 KoopauHaThl Ha PSIMOH,
HaJl BEKTOPAMH, BBIYUCIIATH JUIMHY U KOOPAUHATHI JIEKapTOBBI KOOPIWHATHI Ha
BEKTOPA, YroJl MEX/Y BEKTOpaMu TUTOCKOCTH U B IIPOCTPAHCTBE
19 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB Ornpenensatb KOOPAUHATHI TOYKHU; TPOBOIUTH OIIepaIliu 5.6.3 Bektop, MOyJib BEKTOPA,

HaJl BEKTOPAMH, BEIYUCIISATE JITUHY U KOOPIUHATHI
BEKTOPA, YTOJl MEXKAY BEKTOpaMH

PaBEHCTBO BEKTOPOB, CIOKEHHE
BEKTOPOB M YMHOKEHHE BEKTOPa




Ha YHCJI0

20 YMHOKEHHE BEKTOpa HA YUCIIO OrnpenensaTb KOOPIUHATHI TOYKH; TPOBOIUTH OIIepaITiu 5.6.3 Bektop, MoyJib BEKTOpA,
HaJl BEKTOPAaMH, BBIUYUCIISTD JUIMHY M KOOPAWHATHI PaBEHCTBO BEKTOPOB, CII0KEHHUE
BEKTOPA, YroJl MEX/Y BEKTOpaMHU BEKTOPOB M YMHOXKEHHE BEKTOPA
Ha YHUCIIO
21 Paznoxenue BekTopa 1o TpéM HEKOMIUIaHAPHBIM Omnpenenars KOOPAUHATHI TOUKU; IIPOBOAUTH OIEpaLliu 5.6.5 KommanapHble BEKTOPBIL.
BEKTOpaM. HpaBI/IHO napajuiejIenuIe a HaJ BEKTOPpaMU, BEIYUCIIATE AJIMHY U KOOPAMWHATBI Paznoxenue no TpéM
BEKTOPA, YIoJl MEXY BEKTOpaMHU HEKOMIUTaHAPHBIM BEKTOPaM
22 Pemenne 3agay, CBSI3aHHBIX C MPUMEHEHUEM Onpenenars KOOpAUHATHI TOUKHU; IPOBOIUTH ONEpalluU 5.6.3 BekTop, MOayIb BEKTOPA,
HpaByJI IEHCTBHI ¢ BEKTOpPaAMU HaJl BEKTOPAMH, BEIYUCIISTH JUIMHY U KOOPAWHATHI PaBEHCTBO BEKTOPOB, CII0KEHHUE
BEKTOpA, YIoJl MEXIY BEKTOpaMHu BEKTOPOB M YMHOXKEHHE BEKTOPA
Ha YHUCII0
23 KoopauHaTHO-BEKTOPHBIM METOJ IIPHU PELICHUN OrnpenensaTh KOOPAUHATHI TOUYKHU; IPOBOJUTH ONEPAIIU
reoMeTPUUYECKHX 3a1a4 HaJl BEKTOPAMH, BEIYUCIISTH JUIMHY M KOOPAWHATHI
BEKTOpa, YroJl MEXIY BEKTOPaMHU
24 [IpsimoyronpHas cucteMa KOOpJAUHAT B Onpenenars KOOPAUHATHI TOYKH; TIPOBOIUTE ONEPAIIUU 5.6.1 KoopanHaTsl Ha PSIMOH,
npocTtpaHcTBe. KOOpAMHATHI BEKTOpA. HaJl BEKTOPAMH, BBIYUCIIATH JUIMHY U KOOPAUHATHI JeKapTOBbI KOOPAWHATHI Ha
[pocreiimye 3a1a4n B KOOPAUHATAX BEKTOPa, YroJl MEXIY BEKTOpaMHU IUIOCKOCTH U B IIPOCTPAHCTBE
25 VYron mexnay Bekropamu. CKansipHOE Ornpenensatb KOOPAUHATHI TOUKHU; TPOBOIUTH OIlepaIiuu 5.6.6 KoopauuaTh! BekTopa,
POU3BEICHUE BEKTOPOB HaJ BEKTOPaMU, BEIYUCIIATE IJIMHY U KOOPAWMHATBI CKaJIApHOE PO U3BEICHUEC
BEKTOpa, YroJl MEXIY BEKTOpaMHU BEKTOPOB, YTOJI MEXIY
BEKTOpaMH
26 Brrurciienue yriioB Mexay NpsMbIMU U OmnpenensaTs KOOPAUHATH! TOUKU; IIPOBOAUTH OIepaliu 5.6.6 Koopnunatel BekTopa,
IUIOCKOCTSIMHA HaJl BEKTOPAaMH, BBIYUCIISTD JUIMHY U KOOPAWHATHI CKaJIIPHOE TIPO U3BEICHHUE
BEKTOPA, YroJl MEXIY BEKTOpaMHU BEKTOPOB, YTOJI MEXIY
BEKTOpaMH
27 Kontponbnas pabota o Teme "BekTopsl u Onpenenars KOOpAUHATHI TOYKHU; IPOBOIUTE ONEpalluu 5.6.3 BekTop, MOayIb BEKTOPA,

KOOpJMHATHI B IPOCTpaHCTBE"

HaJ| BEKTOPAMHU, BBIYUCIIATH JIUHY U KOOPAUHATBI
BEKTOpA, YroJl MEXy BEKTOpaMU

PaBCHCTBO BEKTOPOB, CIIOKCHUC
BCKTOPOB U YMHOXXCHUEC BEKTOPA
Ha YHCJI0




5.6.5 KommnanapHbie BEKTOPBHI.

Pasznoxenue mo Tpém
HEKOMILJIAHAPHBIM BEKTOPaM
5.6.6 KoopauHnats! BekTopa,
CKaJISIPHOE PO U3BE/ICHUE
BEKTOPOB, YTOJl MEXIY
BEKTOpaMH

Pa3znea 4. [loBTop

eHue, 00001IeHne, cucTeMaTH3anus 3HaHuH (7 1)

28 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs Pemath mIaHUMETPUYECKUE 3a/1aUH HA HAXOXKIEHHUE 5.1 IlnanumeTpus
3HaHui. OCHOBHBIE PUIYPHI, (PAKTHI, TEOPEMBI TEOMETPUHUCCKHIX BEIMYHH (JUTHH, YITIOB, IIOMIACIH)
Kypca IUNIaHUMETPU U
29 [ToBTOpeHue, 06001IEeHNE U CHCTEMAaTH3aIUs Pemate niaHuMeTpuyeCKHUE 3a/1a4ur Ha HaAXO0XKACHUE 5.1 IlnanumeTpus
3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI TCOMETPUYCCKHX BETHYNH (UINH, YIIIOB, IUIOIIACH)
Kypca IUNIaHUMETPUU
30 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs Pemath mIaHUMETPUYECKUE 3a/1aUH HA HAXOXKIEHHUE 5.1 IlnanumeTpus
3HaHUH. 3aa4M INIAHUMETPUU U METOJIBI UX FE€OMETPUYECKUX BEIUYMH (JUIMH, YIJIOB, IUIOMIA/IEH)
peleHus
31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS Pemiate miaHuMeTpUyYeCKUE 3314l HA HAXOXKICHUE 5.1 Ilnanumerpus
3HaHUU. 3a]]a4l IUTAHUMETPUHU U METOJIbI UX TCOMETPUICCKHX BETHIHH (JUIHH, YIIIOB, IUIOIIA/ICH)
peleHus
32 [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIHS Pemats npocreiine crepeoMeTpuuecKHe 3ajau Ha 5.2 IIpsiMble U IJIOCKOCTH B
3HaHuit. OCHOBHBIE (PUTYPBI, (PAKTEL, TEOPEMEI HAaXO0KJEHUE FT€OMETPUUYECKUX BEJIHYHH (IJIUH, YTJIOB, IPOCTPAHCTBE
Kypca cTepeoMeTpun IUIOIA/IEH ); UCIIOJIb30BaTh IIPU PElIeHUH 5.3 MHOrorpasHuKH
CTEPEOMETPHUCCKUX 3a/1a4 IJIAHUMETPHUYECKUE (PaKThl U 5.4 Tena u moBepxXHOCTH
METOIbI BpaICHUS
5.6 KoopauHaThl 1 BEKTOPHI
33 Hroroas koHTponbHas paboTa MogenupoBath peallbHble CUTYalH Ha A3bIKE FEOMETPHH, 5.2 IIpsAMBIe U IIOCKOCTH B

UCCIEN0BATh IOCTPOEHHBIE MOEIIN C UCIIOJIB30BAHUEM
reOMETPUUYECKHX MMOHATUI U TEOpeM, amnmapara ajareopsl;
pelaTh NPaKTHYECKHUE 3a/1a4U, CBSI3aHHBIC C

HPOCTPAHCTBE
5.3 MHororpaHHuK#
5.4 Tena u NOBEpXHOCTHU




HaX0)K/IEHUEM F€OMETPUYECKUX BETHIUH BpaIeHus
Pewiate mpocreiiime crepeoMeTpuIecKue 3a1auu Ha 5.6 KoopauHaThl U BEKTOPBI
HaxOoKI€HUE F€OMETPUIECKUX BEIMYHH (UIMH, YTJIOB,
TUIOIIA e ); HCIIONB30BaTh MIPU PEIIEHUN
CTEPEOMETPHUECKHX 3a/]1a4 INIaHUMETpUIecKue GpakTel U
METOJIBI

Onpenenars KOOpAUHATHI TOYKH; TIPOBOJIUTE ONEpalliu
HaJl BEKTOPAMH, BBIYUCIIATH JUIMHY U KOOPAUHATHI
BEKTOPa, YroJl MEXY BEKTOpaMHU

34 [ToBTOpeHue, 06001IeHNE U cUCTEeMaTH3alUs MoaenupoBaTh peaibHbIE CUTyalluu Ha A3bIKE TEOMETPHH, 5.2 IlpsiMBIe U TUTOCKOCTH B
3HAHWN HCCJIEN0BATh IOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM MPOCTPAHCTBE
TEOMETPUYECKUX MTOHATHH U TEOpeM, arlnapara aareopsl; 5.3 MHOTOTrpaHHUKH
pelaTh NpakTUYECKUE 3a/1a4U, CBSI3aHHBIC C 5.4 Tena u noBepxHOCTU
HaXO0KJIECHUEM T€OMETPUUECKUX BETUINH BpAaICHUS
Pemate npocreiiiue crepeoMeTpuuecKre 3a1auu Ha 5.6 KoopamHaThl 1 BEKTOPHI

HaxO0KA€HUE F€OMETPUIECKUX BEIUYMH (IJIMH, YIJIOB,
IUIOIA/IEH ); UCII0JIb30BATh IIPU PEILICHUN
CTEPEOMETPHUYECKHX 3a/1a4 INIaHUMETpUiecKue GpakTel U
METOJBI

Onpenenars KOOpAUHATHI TOYKHU; IPOBOJIUTE ONEpallui
HaJ BEKTOPAMH, BBIYUCIIATE AJTUHY U KOOPIUHATHI

BEKTOpA, YIoJl MEXy BEKTOpaMHU

IIpoBepsiemble TpeGOBaHMS K pe3yabTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl
10 xaace

Kon nposepsiemoro

pesyabTaTa IIpoBepsieMmble IpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIT 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 001ero oopa3oBaHust

7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMHE: TOYKA, IPSIMasi, TNIOCKOCTh




7.2

HpI/IMeHﬂTL AKCHUOMBI CTEPCOMETPHHU U CIICACTBUA U3 HUX ITIPHU PCIICHUU T'COMETPUICCKHUX 3a1a4

7.3 OmnepupoBaTh NOHATHSAMHE: MMAPAIIICTFHOCTD M MEPIICHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH

7.4 KnaccuduumpoBath B3anMHOE PacIioNoKeHUE MPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE

75 OmnepupoBaTh HNOHSATHAMU: ABYT'PAHHBIA yroj, TpaHW ABYI'PAHHOrO yria, peOpo ABYIPaHHOIO yIJja, JMHEHHBIM yros OBYTPaHHOIO YIIa,
rpagycHas Mepa JIByTpaHHOT'O yIiia

76 OmnepupoBaTh MOHATUSAMM: MHOTOTPAHHMK, BBINYKJIBIH ¥ HEBBIIYKIBIH MHOTOIDAHHUK, 3JE€MEHTBHl MHOIOIDaHHUKA, IIPABUIIBHBINA
MHOTOTpaHHUK

7.7 Pacnio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MIMpaMH[Ia, TPU3Ma, MPSIMOYTONBHBIN Mapajuieenue]], Ky0)

78 KnaccupuumpoBaTh MHOTOTpaHHHUKH, BBHIOWpas OCHOBaHHS LIS KiaccH(UKauu (BBITYKIbIC M HEBBITYKJIbIE MHOTOTPAHHHKH, TPAaBHIIbHbIC
MHOTOTPaHHUKH, IPAMbIE U HAKJIOHHBIE TIPU3MBI, TapalIeIe e Ibl)

7.9 OnepupoBaTh NOHATUSAMU: CEKYIIasl IJIOCKOCTh, CEY€HNE MHOTOI'PaHHUKOB

7.10 OOBACHATH MPUHITUITHI IOCTPOCHHUS CEYSHNH MHOTOTPAaHHUKOB, NCTIOTB3YsI METOJT CIIEJIOB

711 CTpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJIOM CIJI€JIOB, BBHIIIONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTYD:
BUJ CBEpPXY, COOKY, CHU3Y
Pematp 3aaun Ha HAXOXKACHNE T€OMETPUUECKUX BETMYMH M0 00pa3iaM Ui ajaropuTMam, MPUMEHs N3BECTHbIE aHAIMTHYECKHE METOBI TIPU

7.12 pElIeHNH CTaHAAPTHBIX MAaTeMaTHYeCKHUX 3a/ad Ha BBIYMCICHHE PACCTOSHUN MEXKAY ABYMS TOUKAMH, OT TOYKH JO MPSAMOIl, OT TOUKH JO
IUIOCKOCTH, MEKAY CKPEIIUBAIOIIUMHUCS IPSMBIMH
Pemrath 3amaun Ha HaXOXIEHHE TEOMETPUUESCKUX BEIMYHH 110 00pa3laM WK aJropuT™MaM, MPUMEHSS W3BECTHBIC aHATUTUICCKUE METOBI IPH

7.13 PELICHUN CTaHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4 HA BBIYUCIICHUE YTJIOB MEKAY CKPEIIHMBAIOIIUMUCS IPSIMBIMU, MEXIY IPIMOM U TJIOCKOCTHIO,
MEX[Y IUNIOCKOCTSAMHU, IBYTPaHHBIX YIJIOB

714 BbraucnsaTh 00BEMBI U TUIOMAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (NpU3Ma, MUpaMuia) ¢ TPUMEHEHHEM (OPMYJI, BBIYUCIISATH COOTHOIICHHUS
MEXy TUTOLIAIIMH [TOBEPXHOCTEH, 00bEMaMU TOOOHBIX MHOTOTPaHHHKOB

7.15 OmnepupoBaTh MOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE, EHTP, OCh U TNIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPHU (BHUTYPBI

716 W3Bnexats, npeoOpa3oBbIBaTh U MHTEPHIPETHPOBATH MH(OPMALUIO O IMPOCTPAHCTBEHHBIX I€OMETPHUYECKUX (Urypax, MPelCTaBICHHYIO Ha
YepTekax U pUCYHKax

717 [MpumensTh reoMeTpryeckre (akThl VTS pelIeHHs CTEPEOMETPUIECKUX 3a]1ad, MPEANOIAraloInX HECKOJILKO IIAaroB PElICHUs, €CIH YCIOBHS
MPUMEHEHUS 3a1aHbl B IBHOU (opme

7.18 [IpuMeHATh poCTeNIIIHe MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH PEIICHNH CTEPEOMETPUYECKUX 3aa4

7.19 [TpuBOaNTH IpHMEPHI MaTEMATUYECKIX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HHU, pACIIO3HABATH MPOSIBIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpumeHsTh NONMyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIM3UPOBATH pealibHbIC CUTYyallMH M IIPUMEHSTh U3y4YEHHBIC MOHATHS B IpoLEcce MOUCKa

720 pelIeHusT MaTeMaTh4ecku CQOPMYyITUPOBAHHOH NPOOJIEMBbI, MOJIEIMPOBATh pPEANbHBIE CHTYallMd Ha SA3BIKE TEOMETPHH, HCCIEIOBaThH

MOCTPOCHHBIC MOACIN C UCITOJIB30BAHUEM I'COMCTPUICCKUX MOHATUN U TEOPCM, aliraparta aﬂre6pL1, peliaTh MPAKTUYCCKUC 3aJaun, CBSI3AHHBIC
C HAXO0XJACHUEM I'€OMETPUICCKUX BEJININH



Koa nposepsiemoro

11 kaace

IIpoBepsieMble IpeAMeTHbIE Pe3yJbTATHI OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMbl CpeiHero 0ouero 00pa3oBaHusi

pe3yJbTaTa
6 I'eomerpust

6.1 OmepupoBaTh MOHATHSAMH: IMJIHHAPHYECKAs TOBEPXHOCTh, O0Opa3yolMe I[MIMHIPUYECKONH TMOBEPXHOCTH, IWIHHIP, KOHUYECKAs
MOBEPXHOCTH, 00pa3yrolue KOHMYECKOH MMOBEPXHOCTH, KOHYC, ChepruiecKasi IOBEPXHOCTh

6.2 PacrnioznaBatb Tena BpaieHus (LWIMHAP, KOHYC, cdepa u map)

6.3 OOBSACHATH CIIOCOOBI MOIYUYCHHMSI TEJI BPAIICHHUS

6.4 KiraccudummponaTts B3aMHOE pacmosiokeHrue chepsl U INIOCKOCTH

6.5 OnepupoBath TOHATHSMH: [IApOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTA, IAapOBOM CIIOW, OCHOBAHUE IAPOBOTO CJIOs, BBICOTA
[IAPOBOTO CJIOSI, IAPOBOW CEKTOP

6.6 BpraucnsaTh 00bEMBI U TIONIAU TOBEPXHOCTEH TEI BPAIICHHS], TEOMETPUYECKUX Tell C TPUMEHEHHEM HOopMyIT

6.7 OmnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BITUCAHHBIA B cepy W ONHMCaHHBIN 0KoJ0 cdepbl, chepa, BIUCAHHASI B MHOTOTPAHHUK WIIH TEJO
BpalleHUs

6.8 BBIYHCIIATH COOTHOIICHHSI MEXKY TUIOIIAIIMH TTOBEPXHOCTEH U 00BEMaMK TTOT00HBIX TElT

6.9 N306paxath u3ydaeMbie GUTYphl OT PYKH U ¢ IPUMEHEHHEM HPOCTBIX YePTEIKHBIX HHCTPYMEHTOB

6.10 BhIMonHATh (BBIHOCHBIC) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXYy, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tel
BpalieHus

6.11 U3Biekarh, HHTEPIPETUPOBATh U MPeoOPa3oBbIBATh HHGOPMALIMIO O MPOCTPAHCTBEHHBIX I€OMETPHUYECKHX (HTYpax, MPEJCTaBICHHYIO Ha
YepTeKax U PUCYHKax

6.12 [MpumensTh reomeTprueckre (GakThl U pelICHUsS CTEPEOMETPUIECKUX 3aJ1ad, MPEATOIAaraloInX HECKOJILKO IIAaroB PEUICHUS, €CIIH YCIOBHS
NPUMEHCHUS 33/1aHbl B SBHOH (opme

6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEIMONHAT JIEHCTBHS CI0KEHUSI BEKTOPOB, BHIYUTAHHS BEKTOPOB M YMHOXKEHHsI BEKTOpa Ha YKCIIO, OOBSICHATH, KAKUMUA CBOMCTBAMH OHU
o0nagaroT

6.15 [TpuMeHsITh IPaBUIIO NApAITICIEITHIIEIA TIPH CII0)KEHUH BEKTOPOB

6.16 OrnepupoBaTh MOHITUSMHU: JICKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPA, PABCHCTBO BEKTOPOB, KOOPIHHATHI BEKTOPA,
YTOJI MKy BEKTOpaMH, CKAIISIPHOE POHU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMITJIAHAPHBIC BEKTOPHI

6.17 Haxomuth cyMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH, CKAISAPHOE MPOU3BEACHHUE, PACKIAIbIBATH BEKTOP T10
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3agaBaTh IIOCKOCTh YPaBHEHHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT



6.19

PemraTs HpOCTeI)'IIlII/Ie TCOMCTPUUCCKHUEC 3aJa4M Ha IPUMECHCHUEC BEKTOPHO-KOOPAUHATHOI'O METOIA

6.20
6.21

Pemrats 3aJa41 Ha J0Ka3aTCIbCTBO MAaTCMAaTHYCCKHUX OTHONICHUU U HaX0XJICHUC I'€COMCTPUYCCKUX BCIIMYWUH I10 o6pa3uaM WK ajJiropuT™Mam,
MPUMCHSA U3BCCTHBIC MCTOAbI IPHU PCHICHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3aaa4

HpI/IMeHHTL HpOCTefIIlII/Ie IMporpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHHKAITUOHHBIC CUCTEMBI IIPH PCIICHHUU CTEPCOMETPUUCCKHUX 3aaa4

6.22

6.23

IIpuBOANTE IPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB F'€OMETPHHU B HCKYCCTBE

HpI/IMeHﬂTL MOJIYYCHHBIC 3HAHHS Ha MPAKTHUKE: aHAIIM3UPOBATh PCaJIbHBIC CUTyalluu U IIPUMCHATH U3YUCHHBIC ITOHATHA B IPOLECCE ITOMCKA
peuiCHusl MaTEMaTU4YCCKU C(l)OpMyJ'II/IpOBaHHOI\/'I HpO6J’IeMBI, MOICIUPOBATL PCAJBbHBIC CUTyallUM Ha MA3bIKC TCOMCETPHUU, HCCICAOBATH
MOCTPOCHHBIC MOACIN C UCITIOJIB30BAHNEM I'COMCTPUICCKUX IOHATHH U TCOpEM, alrapara anre6p1>1, peliaTh MPAKTUYCCKUC 3aJavun, CBSI3aHHBIC
C HAXOXJACHUEM I'€OMETPUICCKUX BEJININH

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

10 kaacc

Kopn

HpOBepﬂeMblﬁ IJEMCEHT COACPKaHUSA

7.1

7.2

7.3

7.4

I'eomerpus

OcCHOBHBIE TTOHATHS CTepeOMeTprr. TouKa, mpsMasi, IIIO0CKOCTh, TPOCcTpaHcTBO. [loHATHE 00 aKCHOMATHYECKOM MOCTPOSHUHN CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX

B3auMHOe pacnosokeHue MNpsSIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECs, MapaulejbHble M CKpeluBaromuecs npsMele. llapanienbHOCTh
MPSIMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE: MapauleNbHbIE MPSIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, HapaIeIbHOCTh MPSMOHN U
IJIOCKOCTU. YTJIBl C COHANPABICHHBIMU CTOPOHAMH, YTOJl MEXAY NMPSMBIMU B mpocTpaHcTBe. [lapannensHOCTh MIIOCKOCTEH: mapassielbHbIe
TUTOCKOCTH, CBOMCTBA MapalIeNbHBIX TIockocTel. [IpocTelinme npocTpaHcTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPadp, Ky0, mapajuienenumne],
MOCTPOEHUE CEYEHU

[TepnenauKyIJIApHOCTD MPSIMOM U TNIOCKOCTH: NEPIEHAUKYIISIPHBIE MIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE MapaUICIbHbIE U EPIEHIUKYISIPHBIE K
IIJIOCKOCTH, IIPU3HAK IEPIECHIUKYISIPHOCTH IPSIMOU U IIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYIISIPHON INIOCKOCTU. Y IUIBI B IPOCTPAHCTBE:!
YTOJI MEXIy MpSIMOM M IUIOCKOCTBIO, ABYTPaHHBIN YIOJ, JIMHEHHBINA Yroi JBYTPAHHOTO yria. IleprneHauKymsap U HaKIOHHBIE: PACCTOSTHHE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHHE OT MPSIMOM A0 IUIOCKOCTH, MPOEKLHs (GUTyphl HA IIOCKOCTh. IlepneHauKynapHOCTh MIOCKOCTEH: IPU3HAK
HNEPIEHAMKYJIIPHOCTH JBYX INIOCKOCTEH. Teopema o TpéX NepneHauKysipax

Ilousatue MHOI'OrpaHHUKa, OCHOBHBIC 3JIEMCHTBI MHOI'OI'paHHHKA, BBITYKJIBIC W HEBBIIMTYKIIBIC MHOI'OT'PaHHUKH, pasBépTKa MHOI'OI'paHHUKA.
HpI/I3MaI N-yrojpHas IIpU3Ma, 'PpaHd W OCHOBAHWs NPHU3MBbI, IpsMas U HAKJIOHHas IPU3MBI, 0OKOBass W MOJHAs MMOBCPXHOCTL MNPU3MBEIL.
Hapaﬂnenennnen, npﬂMoyroanmﬁ napaurCjacenumIie u €ro CBOIICTBA. anaMI/ma: N-yroJjibHas nupampja, rpaHd U OCHOBAaHHMEC NHUPAMHU/bI,
OOKOBasg W IIOJHAs IMOBCPXHOCTh INHpPaMUAbI, IIpaBUJIbHAasA U yCC‘IéHHaH nupamMuaa. DJIEeMEHThI IIpu3Mbl W IMHApPaMUIBIL. HpaBI/IHLHBIe
MHOI'OI'paHHUKU: IIOHATHUEC MIPABUJIBHOI'O MHOI'OI'paHHMKA, IIPpaBWIbHAA MpyU3Ma U MpaBUJIbHAA MUpaMuaa, IpaBuJIbHAsA TPEYroJibHasa nupamMuyaa



Y TIPaBWJIBHBINA TeTpasp, KyO. IIpeacraBienne o mMpaBWIIbHBIX MHOTOIPAaHHUKAX: OKTadAp, NOAEKa’Ap W uKocadapyrue CedeHHus MPHU3MBI U
nUpaMubl

CI/IMMeTpI/IH B IMPOCTPAaHCTBC: CHUMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IUIOCKOCTU. DJIEMCHTHI CUMMCTpUU B I[HUpaMHIaX,

75 napaJuiesienuIie[ax, MPaBUIbHBIX MHOTOIPaHHUKAX
Brruncnenne 3neMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHanmu, yribel. [Lmomans OOKOBOW MOBEPXHOCTH W TIOJHOW TMOBEPXHOCTU MPSMON

7.6 MPHU3MBI, TUIOIIAh OCHOBAHHMW, Teopema O OOKOBOW IMOBEPXHOCTH MPsAMOM mpu3Mbl. Ilnomiags OOKOBOWM MOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJILHOM MUPAMHU/IBI, TEOPEMa O TUIOIIAN yceuéHHoM nupaMuibl. [TonsTie 00 00bEMe. OOBbEM THUPAMUIBI, TPU3MBI

1.7 [TogoOHBIE Tena B mpocTpancTBe. COOTHOMEHUS MEX Y TUIOMIAISIMH IIOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX TEIT

11 knacc
Kon IIpoBepsieMblii 3J1IEMEHT COIePKAHUS
6 I'eomeTpus

6.1 Hunuaapuyeckas TOBEPXHOCTh, 00pa3yrolye MWIMHAPUISCKON MOBEPXHOCTH, OCh IMIMHAPUIECKON nmoBepxHOCTU. L{unuHap: ocHOBaHUS U
0OKOBasi TOBEPXHOCTh, 00Pa3yIoIIasi U OCh, IUIONIAh OOKOBOW U ITOJHOM MOBEPXHOCTH
Konudeckas moBepXHOCTh, 00pa3yrolye KOHHMYECKOW MOBEPXHOCTH, OCh WM BEpPIIMHA KOHHYECKOW NoBepxHOCTH. KoHyc: OocHOBaHHE U

6.2 BepIIrHA, 00pa3yoIas U 0Ch, IUIOMAAs OOKOBOW M TIOJTHON IMOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIolie U BHICOTa, OCHOBAaHUS M OOKOBas
IIOBEPXHOCTH

63 Cdepa w map: 1eHTp, paawyc, AUAMETp, TUIOMAAL MOBEPXHOCTH cdepbl. B3ammHoe pacmoiiokeHue cdepbl W IIOCKOCTH, KacaTelbHas
IJIOCKOCTH K cdepe, mIomanb chepsl

6.4 N3o0paskeHne e BpaleHus Ha INIOCKOCTH. Pa3BEépTka MUIMHApPa U KOHyca

6.5 KomOunanmu Ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN 0K0JIo cepsl, cdepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpalcHusd

6.6 [Nonsitue 06 00bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tel. Teopema 00 00BEME PSIMOYTOJIBLHOTO MapajuIeenuIesa 1 cieacTBus u3 Heé. O0bEM
WIHHApPA, KoHyca. O0BEM I1apa ¥ IIIoMas cepsl

6.7 [Toyo6HkIe Tena B mpocTpancTBe. COOTHOIICHUS MY TUIOIIAISIMU ITOBEPXHOCTEH, 00bEMaMu MOTOOHBIX Tel

6.8 Ceuenns nunuHIpa (MapauiedbHO W MEPICHANKYISPHO OCH), CEUSHHs KOHyca (MapauielbHOE OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEpIIUHY),
CeUCHUs Iapa

6.9 BekTop Ha mockocT U B npocTpaHcTBe. ClOKEHUE W BRIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yuciio. PaznoxeHne BekTopa mo Tpém
HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napannenenumnena. Pemenne 3aga4, cBsI3aHHBIX ¢ IPUMEHEHHEM TTPABHII IEHCTBUI ¢ BEKTOpaMHU
[IpssmoyronbHas cucreMa KoopAWHAT B mpocTpaHcTBe. Koopamnaater Bektopa. [Ipocreiimme 3amaun B KoOpaAWHATaX. YTOI MEXIy BEKTOPaMHU.

6.10 CkansipHOE TIPOM3BEACHNE BEKTOPOB. BBIUNCIEHNE YTIOB MEXIy MPSMBIMHA W TUIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN METOA MPH PEIICHUN

TeOMCTPUUCCKUX 3ada4




IIpoBepsiembie Ha EI'D no mateMaTnke TpeOOBaHHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHON 00pa30BaTe/IbHOM NPOrpaMMbl CpeIHero

Koa nposepsiemoro
TpeOoBaHMS

0011ero ooOpazoBaHus

IIpoBepsieMble TpeOOBaAHMS K NIPeIMETHBIM Pe3yJIbTATAM 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CpeiHero 001ero
oOpa3oBaHus

Brnanenue meromamu J0Ka3aTeNbCTB, QJITOPUTMAMU PEIICHUs 3a/ad; yMeHHe (POpMyIHpOBaTh U ONEPUPOBATH IOHATHAMH: OIPEICIICHHUE,
aKCHOMa, TeOpeMa, CIIeICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIBCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHATH UX; yMEeHHE (OPMYITUPOBAThH
0o0paTHOE M MPOTHBOIOJIOKHOE YTBEPXKIEHHUE, IPUBOAUTH NPUMEPBHl U KOHTPIPUMEPHI, UCIOIb30BAaTh METOJ MaTEeMaTHUYECKOW MHIYKIUH;
MIPOBOJMTH J0Ka3aTeIbHbIE PACCYKICHHUS IPU PELICHUU 3a/1a4, OLCHUBATh JOIMYECKYIO NMPABUIBHOCTD PACCY)KICHUH; YMEHUE OIEPUPOBAThH
MOHATUAMHU: MHOKECTBO, MOAMHOECTBO, OMEpalldil HaJ MHOXXECTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar A
OTMCaHMs PEAbHBIX MPOIIECCOB M SIBJICHUH W MPH PEIICHWH 3a]ad, B TOM YHUCIE U3 APYIHX Y4eOHBIX MPEIMETOB; YMEHHUE OIECPHPOBATH
HNOHATHAMHU: Tpad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBAThH I'padbl pa3IMYHBIMHU CIOCOOAMH;
HCTIOJIb30BaTh Ipadbl IPH PELICHUH 3a1a4

YMeHne omepupoBaTh MOHATHAMHU: HATYypajdbHOE YHUCIIO, IEJO€ YHCIO, CTENEHh C IEeNbIM IOKa3aTelleM, KOPeHb HaTypalbHOW CTETeHH,
CTETNIeHh C pPalMOHAIBHBIM II0OKa3aTeleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM, JIOTapudM dHcia, CHHYC, KOCHHYC W TaHTEHC
MIPOU3BOJIBHOTO YHUCJA, OCTaTOK IO MOMYJIIO, PAalUOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIO, MHOXKECTBA HATYpaJbHBIX, IEJbIX,
paIOHANBHBIX, IEUCTBUTEILHBIX YHCET, YMEHHUE UCIIOIB30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIITNH 00U IeUTEIh U HAaMMEHbIIIee 00IIee
KpaTHOE, anropuT™M EBKIHIa Mpu pemieHny 3a1ad; 3HAKOMCTBO C Pa3MMYHBIMU MO3WIIMOHHBIMHI CHCTEMAMH CUHCIICHHS, YMEHHE BBHITIOIHATH
BBIUMCJICHHE 3HAY€HWH © TIpeoOpa3oBaHMA BBIPAXEHWH CO CTEMEHSMH M Jorapugmamu, mpeoOpa3oBaHus APOOHO-pAIIIOHATBHBIX
BBIDQXXCHHIA, yMEHHE OIEPUPOBATh MMOHATUSMU: TOCIECIOBATEIbHOCTh, apU(METHUECKass NPOTPEecCHs, TEeOMETPHUYECKas MpPOTPECCHS,
OECKOHEYHO YOBIBAIOIIasi TeOMEeTpUYecKas MPOrPecCHsi; YMEHHE 3a/1aBaTh IOCIEIOBATEILHOCTH, B TOM YHCIE C MOMOIIBI0 PEKYPPEHTHBIX
q)OpMy.H; YMCHHE OIICPHUPOBATH NOHATUAMU: KOMIUICKCHOC YHCIIO, COHpiI)KéHHBIG KOMIUJICKCHBIC YHClia, MOAYJIb U APTYMEHT KOMIIJICKCHOTO
yrcia, (opMa 3amuch KOMIUIGKCHBIX 4YHcen (reoMeTpuveckas, TPHUTOHOMETpUYecKass M anredpamyeckas); yMETb IPOU3BOJIUTH
apudMeTnveckue IeHCTBHS C KOMIUIEKCHBIMH YHCIAMH, IMPUBOJIUTH MPUMEPHl WUCIOIB30BAHUS KOMIUIEKCHBIX YHCEI; OIEepUPOBATh
MOHATHUSIMHU: MaTpuIa 2X2 u 3X3, onpeaeNuTellb MAaTPUILIbl, TEOMETPUUECKUNA CMBICI ONIPEACIIUTEIIS

YMeHne oneprupoBaTh MOHATUSIME: palliOHAIbHEBIE, HPPAIlMOHATBHBIE, IOKAa3aTeNbHbIE, CTETICHHbIE, JTorapu(hMUIECKHe, TPUTOHOMETPHYECKIEe
YpaBHEHHS W HEPABEHCTBA, WX CHCTEMBI; YMEHHE OIEepPUPOBATH TOHATHUSAMH: TOXIECTBO, TOKIECTBEHHOE IpeoOpazoBaHHE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHEHHM M HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB U CHUCTEM; YMCHHUE pEIIaTh YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C TOMOUIBIO PA3IUYHBIX HPUEMOB; pEIlaTh YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoM; MPUMEHSTh
YpaBHEHHs, HEPABEHCTBA, UX CUCTEMBI ISl PEIIEHUS] MAaTEMaTHUECKUX 3a/1a4 M 337129 U3 PA3INYHbBIX 001acTel HAyKH U peaNbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMM: (PYyHKIMS, YETHOCTb (QYHKIHMH, NEPUOJUYHOCTh (QYHKIHMH, OTPaHHUYEHHOCTH (PYHKIHMH, MOHOTOHHOCTb
GyHKIUH, dKcTpeMyM (YHKIWHU, HauOoJblllee W HauMeHblllee 3Ha4YeHUs (QYHKIMU Ha MPOMEXKYTKE, HemlpepbiBHAS (YHKIUS, aCUMIITOTHI
rpapuka QyHKIOUH, TiepBasi U BTOpas MPOM3BOJHAS (PYHKIMU, TEOMETPUYECKUH M (HU3MYECKHH CMBICI IPOM3BOJHOM, mepBooOpasHasi,
OIpeACIEHHBIH WHTErpaj, YMEHHE HaXOIUTh aCHMOTOTHI rpaduka (yHKIUHM; YMEHHE BBIYHCIATH HNPOU3BOJHBIC CYMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HMIIMH (DYHKIMH, HAXOUTh YPaBHEHHE KacaTelIbHOM K rpaduKy (QyHKIMH; yMEHNE HAXOJUTh POM3BOIHBIC 3JIEMEHTAPHBIX



(YHKIHIA; YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIS MCCIeNOBaHU (YHKIWA, HAXOAUTh HaWOOJbIINE W HANMEHBIINE 3HAUYCHUS (DyHKITHIA;
CTpOUTH TpaUKW MHOTOWICHOB C HCIIOJIB30BAHUEM alllapaTa MaTeMaTHYeCKOTO aHaln3a; NPUMEHSTh NMPOM3BOIHYIO Uil HaXOXKICHHS
HAaWIYYILIEeTo PeIleHNs B IPUKIIAHBIX, B TOM YHCJIE COLUATIbHO-3KOHOMHUECKUX U (PU3NYECKUX 3a/la4ax; HaXOAUTh IJIOMAAN U 00bEMBI HuUry
C TIOMOMIBIO UHTErpaJia; IPUBOAUTH IPUMEPHI MATEMATHUECKOI'0 MOAEIMPOBAHMSI C IIOMOIIBIO AU (hepeHINaIbHbIX YPaBHEHUH

YMeHue omnepupoBarh NOHATHAMHU: Tpaduk (yHKIHMM, oOpaTHas (YHKIWS, KOMIO3HMIUS (QYHKIMHA, JUHEHHAs (QYHKIUS, KBaJIpaTHYHAs
GyHKIUS, panuoHanbHas (YHKIMS, cTerneHHas (YHKIWS, TPUTOHOMETpHUUYecKHe (YHKIWHU, OOpaTHbIE TPUTOHOMETpPHUYECKHE (YHKIIUH,
MoKa3zaresnpHasi M Jorapupmudeckas (QpyHKIMH; YMEHHE CTPOUTH I'padMKH M3YUYEeHHBIX (YHKIHMH, BBHINOJHATH NMpeoOpa3oBaHUs IpaduKoB
(GyHKUM, NCTIONIB30BaTh ITpadUKU AJIsI U3YUEHHs IIPOLIECCOB U 3aBUCUMOCTEMH, IIPH PELLICHNH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB M 33/1a4 U3
peanbHOI KHU3HU; BBIpaXKaTh (opMylamMy 3aBHCUMOCTH MEXAY BEIMYMHAMH; WCIIOJIB30BaTh CBOMCTBA M TpaduKu (QYHKIHMHA A peLICHUS
ypaBHEHUH, HEPABEHCTB M 3a]la4 C MapaMeTpaMu; n300paxaTh Ha KOOPAMHATHOHN TNIOCKOCTH MHOKECTBA PElICHHUI YpaBHEHUH, HEPABEHCTB U
UX CHCTEM

YMeHue pemaTh TEKCTOBBIC 3a/la4M PAa3HBIX THIIOB (B TOM YMCIIEC Ha MPOIEHTHI, JOJIM W YacTH, Ha JBHKCHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33/1a4 U3 OOJACTH yNpaBJICHUS JUYHBIMUA M CEMEHHBIMU (PMHAHCAMH); COCTABIISATH BHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
WX CHCTEMBI TI0 YCIIOBHIO 3a7a9d, HCCIIEAOBATh TOJYYCHHOE PEIICHUE M OIICHUBATH MPABAONIOA00HOCTh PE3yJIbTaTOB; YMEHHUE MOJIEITHPOBAThH
peallbHbIe CHUTYallMM Ha S3bIKE MAaTEMAaTHKH, COCTaBIATh BHIPAKCHUS, YPAaBHEHHWS, HEPABEHCTBA M HMX CHUCTEMBI 0 YCIIOBHIO 3aJlauH,
WCCIIEIOBATh MTOCTPOEHHBIE MOJIENTH C HCITOIb30BaHUEM alllapaTa anreOpbl, HHTEPIPETUPOBATh IOTYUSHHBIN pe3ylbTaT

YMeHHe omepupoBaTh MOHATHUSAMHU: CpelHee apupMeTHYecKoe, MeluaHa, HauOoJyplliee W HaWMEHbIlee 3HAYCHUs, pa3Max, JUCIEepPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHUCIIOBOTO HAOOpa; YMEHHE W3BIIEKaTh, MHTEPIIPETHPOBATH WHGOpPMAIHIO, MPEICTABICHHYI0 B Ta0NHIaX, Ha
nuarpammax, rpaukax, OTPaKaloIIyl0 CBOHCTBA PEajbHBIX MPOILIECCOB U SABJICHHIA, MPEACTABIATh MHPOPMALUIO C MOMOIIBIO Ta0JHUI[ U
JMarpamm; HCCJIeIOBaTh CTATUCTUYCCKUE JTAHHBIC, B TOM YUCIIC C IPUMEHEHHEM Ipad)UueCKUX METOOB U 3JICKTPOHHBIX CPEIICTB; IpadUuecKu
WCCIIEIOBATh COBMECTHBIC HAOIOCHHS C TIOMOIIBIO JHarpaMM PacCEMBaHUs M JMHEWHOU perpeccun

YMeHue ornepupoBaTh MOHATHAMHU: CIyYaHHBIA ONBIT M CIy4allHOE COOBITHE, BEPOSTHOCTH CIIyYalHOTO COOBITHS; YMEHHE BBIYUCISTDH
BEPOSITHOCTh C HCIOJIb30BaHUEM IpadMUECKUX METOAOB; IPUMEHATH (OPMYIIbI CIOKEHHUS U YMHOXKXEHHS BEPOSTHOCTEH, GopMyiy MmoaHOMI
BepoATHOCTH, (hopMyiry bepHynnu, komOnHATOpHBIE (haKTHI ¥ (GOPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEANbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATHAMU: CiIydaliHasi BEJIMYMHA, PACHPEIEIICHHE BEPOSITHOCTEN, MATEMaTHYECKOE OXXKHIaHWe, AMCIEPCHS U CTAaHAAPTHOE OTKIOHEHHE
CIIydaiiHON BeJIMYMHBI, (GYHKUUHM PACHpPEACICHUS M IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAaJbHOTO PACHpEeAEICHUH; yMeHHUe
WCIIONB30BaTh CBOWCTBA W3YYEHHBIX pACTpENeNeHUil Uil pElIeHHs 3a]ad; 3HAKOMCTBO C IMOHSATHSIMH: 3aKOH OOJBIIMX YHUCEJ, METOJBI
BBEIOOPOYHBIX MCCIICAOBAHUN; YMEHUE MTPUBOIUTH PUMEPHI TPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX U OOLICCTBEHHBIX SBIICHUSX;
YMEHHUE OIepUpOBaTh MOHATHAMHU: COYETAaHHUE, IEPECTaHOBKA, YUCIO COYETAaHUM, YHCIIO IIePecTaHOBOK; OnHOM HbIOTOHA; yMEHHE IPUMEHSTh
KOMOMHATOpHBIC (aKThl U PACCYXKAEHHUS Ul PELICHHUs 3a/a4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBIISITH BEPOSTHOCTHYIO
MOJEJIb ¥ UHTEPIPETUPOBATH MOITYYEHHBIH PE3YJILTAT

YMeHune onepupoBaTh MOHATUAMH: TOUYKA, MpsIMasl, TNIOCKOCTh, MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YIJIA, IJIOCKHHA Yroj, ABYIpaHHBIN
yToJl, TpEXIpaHHBIA YyTroj, CKpellMBaroUlecs NpsAMBble, MapauIeIbHOCTh M MEPNEHAMKYISPHOCTh MPSAMBIX U IIJIOCKOCTEH, YToJl MEeXay
MPSIMBIMHU, YTOJI MEXIY MPSIMOM M IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH, PacCTOSIHME OT TOYKM 10 IJIOCKOCTH, PACCTOSHUE MEXKIY
HIPSAMBIMHU, PAacCTOSIHUE MEXAY IUIOCKOCTSMH;, YMEHHME HCIIOJIb30BaTh IIPHU PELICHHUHU 331ad M3y4deHHbIE (aKThl M TEOPEMbl IUIAHHMETPHH;
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YMEHHUE OLICHMUBATh Pa3sMEPhbI 00BEKTOB OKpYyXaromiero Mupa, CTpouTb MaTEMaTHYCCKHUE MOJICIIN C IMMOMOUIBIO I'COMETPUYCCKUX MMOHATHI H
BCJIMYUH, pCIIaTh CBA3AHHBIC C HUMU IMPAKTUYCCKUC 3aJa9n

YMeHue omnepupoBaTh MOHATHSAMH: IUIOIAAb (urypbl, o0BEM (QuUrypbl, MHOTOrpaHHUK, NPABWIBHBIA MHOTOTPAHHHUK, CEYCHHUE
MHOTOTPaHHUKa, KyO, mapajuleienunes, npu3Ma, nupaMuaa, GUrypa u MOBEpXHOCTh BpallleHHs, IUJIMHIADP, KOHYC, map, cdepa, miomais
ctepsl, oAb MOBEPXHOCTH MUPAMUABI, MPHU3MBI, KOHyCa, IMIMHAPA, 00bEM KyOa, MPsSMOYTONBHOTO MapajuleienuIena, MupaMupl,
HNPU3MBI, IUJIUHAPA, KOHYCA, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHYCA M LMIMHAPA, NApauIeIbHbIE OCH WJIM OCHOBAHWIO, CEYCHUE
1rapa, II0CKOCTb, Kacaromasics chepbl, HUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUYCHHE MHOTOTPaHHHKA, H300paxaTh MHOTOTPaHHUKH, (QUTYDHI
U TOBEPXHOCTH BPAICHUS, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHUE NPUMEHATH CBOMCTBA FE€OMETPUYECKHX
¢buryp, caMocToaTeNIbHO (POPMYIHPOBAThH ONpPEACTICHUs H3ydaeMbIX (UTYp, BBIABUTaTh THIIOTE3bI O CBOWCTBAX U MPU3HAKAX T€OMETPUIECKUX
¢uryp, 0oOOCHOBBIBaTH HJIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH KiaccHpUKAMI0O (UTYp IO pPa3IUYHBIM TPHU3HAKAM, BBIOIHAT
HEO0XOIUMBbIE JONOIHUTENbHBIE IOCTPOCHHUS

11

YMeHHue omepupoBaTh MOHATUSMU: JBIKCHHE B IPOCTPAHCTBE, MapalUICIbHBIA IMEPEHOC, CUMMETPHUsS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
TTOBOPOT, TpeoOpa3oBaHue MOAOOHS, TTOMOOHBIE (DUTYpHI; YMEHHE paclo3HaBaTh pPaBHBIC W MOJOOHBIE (PHUTYpPHI, B TOM YHCIIE B MPHUPOJIE,
HUCKYCCTBEC, apXUTCKTYpPE; UCIIOJIB30BATh I'COMECTPUUYCCKUE OTHOUICHUA IPU PEHICHUHN 3aJad; HaXOJUTh I'€OMCTPUUCCKUC BCIMYUHBI ()IJII/IHa,
yroJ, Ijonans, 00bEM) NP PElIeHUH 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB M M3 PeajlbHOHN KH3HH, YMEHUE BBIYHCISATH T€OMETPUYCCKHE
BEIMYMHBI (JUTMHA, YTOJ, TUIONIa b, 00BbEM, TUIOMAAb MOBEPXHOCTH), HCIOIb3ys M3YYCHHBIC (POPMYIIBI U METO/bI, B TOM YKCIE: IIIONIAIh
MOBEPXHOCTH MUPaMUJIbL, TIPU3MBI, KOHYCA, IMJIMHAPA, TUIOMaab chepbl; 00bEM KyOa, IpsSMOYTOJIBHOTO Mapauielienune 2, TUPAMUJIbL, IPU3MBI,
UIHHIpA, KOHYCa, 11apa; yMEHHEe HaXOIUTh OTHOLIIEHUE 00hEMOB MOJJOOHBIX (HUTYD

12

YMeHue OIICpUPOBATHL IMOHATHUAMU: MPAMOYTOJbHAA CHCTEMa KOOpJAWHAT, BCKTOP, KOOpAWHATBI TOYKH, KOOPJAWHATHI BCKTOpaA, CyMMa
BEKTOPOB, NMPOU3BEACHNE BEKTOPa Ha YHMCIIO, Pa3lIoOKEHHE BEKTOpa Mo 0a3ucy, CKaIsIpHOE NMPOM3BEICHHE, BEKTOPHOE NPOU3BEICHUE, YTO
MEXJy BEKTOpaMH; yMEHHE WCIOJb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METON JUIS pPEIICHHS TeOMETPUYEeCKUX 3ahad W 3aJad JIPyrux
YIeOHBIX MPEAMETOB

13

Kon

11
1.2
13
14

YMeHue BbIOMpAaTh MOAXOMSIIMM METOA Ui peIleHMs 3aJaud; [OHMMAaHWE 3HAYMMOCTH MAaTeMaTHKU B M3YYEHUH IPUPOAHBIX HU
00IIeCTBEHHBIX MPOILIECCOB U ABJICHUI; YMEHNE PACIIO3HABAThH MPOSIBIIEHUE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE, YMEHHUE MIPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUH POCCUIICKON M MUPOBOM MaTeMaTH4eCKON HayKu

Hepeqeﬂb 3JIEMEHTOB COJACPKaHUS, IIPOBEPACMBIX HA EI'D no maTemaTuke

IIpoBepsieMblii 3JIeMeHT cofepKaHUSA
Uucrna U BEIYHCICHUS
Hatypanbnsie u niensie yncna. [Ipu3sHaky 1eTMMOCTH HENbIX YHCelT
Panonanbhele yrciaa. OOBIKHOBEHHBIE U JECATUYHBIC APOOH, IPOLICHTHI, 0ECKOHEUHbIE NEPUOANYECKHE APOOH
ApudmeTrniyecKnii KOpeHb HATYypaJIbHOU cTeneHn. JlelcTBUs ¢ apupMeTHIeCKUMI KOPHIMH HATYPAIbHON CTENeHH
Crenens c 1enbiM nokasareneM. CTeneHs ¢ pallioHaIbHBIM NoKa3aTeneM. CBOWCTBA CTENIEHU




15 CuHyc, KOCHHYC U TAHTCHC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHTCHC YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HATypajbHbIC JOTApU(MBI
17 JleficTBUTENbHBIC YUCTIA. ApmbMemquKHevonepauHH C JCUCTBUTENBHBIMU YHCIHaMU. [IprOnmkEHHBIE BBIYMCICHUS, TIPAaBHIIa OKPYTIICHHS,
MPUKUJKA U OLEHKA PEe3yJIbTaTa BEIYUCICHUI
1.8 [IpeobpaszoBanue BBIpaXKCHUH
1.9 KomrutekcHble uncia
2 YpaBHEHHUS U HEPABECHCTBA
2.1 Lemnple 1 {POOHO-paAIIOHANBHBIE YPABHEHUS
2.2 WpparmonanpHble YpaBHEHUS
2.3 Tpuronomerpuyeckre ypaBHEHUS
24 [TokazarenbHble U JOrapu(GMUUIECKUE YpPAaBHEHUS
2.5 Lenpie u qpoOHO-paIIMOHATIEHEIC HEPABEHCTBA
2.6 WpparmonanbsHble HEpaBEHCTBA
2.7 [TokazaTenbHBIE U IOTapuDMHUUECKHE HePaBEHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 VYpaBHEeHHS, HEPABEHCTBA U CUCTEMBI C MapaMeTpamMu
211 Martpuiia cucteMbl JMHEHHBIX YpaBHEHUH. OnpeenuTens MaTpHUIIbl
3 OyHkmK U rpaduKu
31 Oyukiwms, cnocoOsl 3ananus ¢pyHkuun. ['paduk ¢ynkiun. BzanmHo oOparhble ¢pyHkuun. YétHble 1 HeuéTHBIe QyHKIuM. [lepnomuueckue
GyHKIIH
32 O6nacth ompeneneHuss 1 MHOXKeCTBO 3HaueHui QyHkuun. Hymm gynkmmu. [IpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH
¢byHkuun. MakcuMyMbl 1 MUHUMYMBI GyHKIuH. Hanbospiiee 1 HauMeHblee 3HaueHue PyHKIMH Ha TPOMEKYTKE
3.3 CrenenHast QyHKIHMS C HATYpaJIbHBIM U LIENbIM NokazateseM. E€ cBoiicTBa u rpaduk. CBolicTBa 1 rpaduk KOpHs N-OH CTEEHU
3.4 Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBA U rpaduKu
3.5 [NokazarenpHas u orapupmuueckas QyHKIMU, UX CBOWCTBA U Tpaduku
3.6 Touku pa3peiBa. AcuMNITOTH rpadukoB ¢yHknuil. CBoiicTBa QyHKIMIA, HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCIEI0BATEIbHOCTEH
3.8 ApubmMernyeckas U reoMeTpuIecKas mporpeccun. GopMyIra CI0KHBIX MTPOIICHTOB
4 Hauana maremaTrnueckoro aHaausa

4.1 [TpousBoanas ¢ynkiuu. [IponsBogHbIE 5IeMeHTAPHBIX (PYHKITUI



[IpumeHnenne MPOM3BOAHON K HCCIENOBaHMIO (YHKIHMHA Ha MOHOTOHHOCTH M AIKCTpeMyMbl. HaxokmeHue HamOONBIIEro W HaWMEHBIIEro

4.2 3HauYeHUs PyHKIIMU Ha OTpE3Ke
4.3 [lepBooOpa3znas. Murerpan
) MHoecTBa U JIOTHKa
5.1 MHOXecTBO, omepaluy HajJ MHOXKeCcTBaMu. Jlnarpammel Ditniepa — Berna
5.2 Jloruka
6 BeposTHOCTD U CTaTUCTHKA
6.1 OnucaTenbHasi CTATUCTUKA
6.2 BepostHocTh
6.3 Kombunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ IMIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v TOBEPXHOCTHU BpAIICHUS
7.5 KoopanHatel 1 BEKTOpEI

IIpnaoxenne 1.
OueHoYHbIC 1 METOAUYECKHE MATEPHAJIBI OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

Texymuil KOHTPOJIb yCIeBaeMOCTH U IpoMexyTouyHoil atrectaund B MAOY COIL Ne48 r. TroMeHu IPOBOAMUTCS B COOTBETCTBUU C
MOJIOKEHUEM O (OopMax, MEPUOAMYHOCTH, IMOPAIKE TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTaluu OOydaroluxcs,
pa3MeIeHHOM Ha oHIHaIbHOM caiiTe oOpasoBarenbHoii opranusaiud MAOY COIII Ne 48 r. Tromenu (48.tyumenschool.ru)

Texkyuuii KOHTPOJIb MPOBOAMUTCS: B BUJAE TECTUPOBAHUS, MMCBbMEHHOM NMPOBEPOUHON pabOThI, CAMOCTOATENLHONW pabOThl, NPAKTUYECKON
paboThI, YCTHOTO OTIpOCa.

B Tabauiie npeacTaBieHbl OLICHOUHBIE CPECTBA (OLICHOUYHbIE MaTepHalibl), MPUMEHAEMbIE B pAMKaX TEKYILEro KOHTPOJIS.

Kiacc/ Tlporpamma [lepeuenr  WCMONB3yeMBIX  OICHOYHBIX | [lepedeHb UCITOJIb3yEeMbIX METOINICCKIX MAaTEPHAJIOB
cpencts (oreHouHBIX MatepuanioB)/ KUMper
10/ PaGouas mporpamma. Teomerpus, 10-11 1. OTK_pI_,ITLH/I O0ank 3amanuii DOUIIU: 1. Tectsl o reomerpun: 10 kmacc: k yueOHuky JI.
https://fipi.ru/ C. Aranacsiaa u jp. «'eometpus. 10-11 xmaccen» / 1O.
kiaccel. YMK JL. C. Atanacsin

2. 'eometpusi. CamocrositenbHbie padoThl. | A. I'maszkos, JI. M. boxenkoBa — M.: Dk3ameH



http://48.tyumenschool.ru/
https://fipi.ru/

10 xnacc. Muenckas M. A.

3. T'eomerpust. KonTtpombHbie pabOTHI |
utorossle TecThl. 10-11 knacc. Muenckas
M. A.

4. I'eomerpusi. Junaktuueckue
Mmarepuasibl. 10  kimacc. ba3oBeli  u
npodwibHbld ypoBHU.b.I'. 3uB.

2. 'eometpus. CamocrosiTenbHble pabotbl. 10
KJ1acc: yuebHoe mocobue st o0mieo0pa3oBaTenbHbBIX
opranuzanmii: 6a3oBbiii ypoBens/ M. A. NueHckas —
M.: IIpocBenienue

3. 'eometpus. [unnaktuueckue marepuansl. 10-11
kinacc / b. I'. 3uB u n1p. — M.: I[IpocBemienue.

4. Maremartuka: anredpa u Hayaja
MaTeMaTHYeCKOro aHaiuu3a, reomerpus. ['eomerpus.
10-11 xmaccel: yue6. [lns obmeoOpazoBaTeIbHBIX
opraHuzanuii: 0a30BbIi W yriayosneHHbn ypoBHH/ JI.
C. Artanacss, u ap. — M.: I[IpocBemenue, 2023 r.

11/ Pabouas nporpamma. I'eomerpust. 10-11
kiaccel. YMK JL. C. ATtanacsin

1. OtkpeiTeiii Oank 3amanuii  OUIIHU:
https://fipi.ru/

2. T'eomerpus. CamocTOSITEILHBIE PAOOTHI.
11 knacc. Muenckas M. A.

3. T'eomerpus. KoHTposibHBIE pabOTHl H
utorosble TecThl. 10-11 kmacc. Muenckas
M. A.

4, I'eomerpus. Jnnaktnyeckue
Marepuanbl. 11 kmacc. bazoBeli  u
npodunsHbi ypoBHU.b.I'. 3uB.

1. Tectsl o reomerpun: 11 kmacc: k yueOHuxy JI.
C. Aranacsina u np. «['eomerpus. 10-11 xmaces» / 1O.
A. I'maskos, JI. . boxxenkoBa — M.: Dk3amen

2. 'eometpusi. CamoctosiTenbHble  paboTsl. 11
KJlacc: yuyebHoe nocobue s 061eoOpa3zoBaTeIbHBIX
opranusaiuii: 0a30Bbiii ypoBeHb/ M. A. MueHckas —
M.: IIpocBenieHue

3. 'eomerpus. Jnmaktnueckue marepuansl. 10-11
kinacc / b. I'. 3uB u n1p. — M.: IIpocBemienue.

4. Marematuka: anreOpa u Hayasia
MaTeMaTHYeCKOTro aHanuza, reomerpus. ['eomerpusi.
10-11 xmaccer: yue6. [lns obmeoOpazoBaTeIbHBIX
opraHuzanuii: 0a30BbI W yriayOsieHHbIH ypoBHH/ JI.
C. Atanacss, u np. — M.: [Ipocseuienue, 2023 r.

I'padpuk KOHTPOIBLHBIX padoT

IIpuiaoxenne 2.

Kiacce

Henena

10 xnacc

11 xnacc

1 monyronue



https://fipi.ru/

1 Hemens

2 Hemens

3 Henmens

CraproBasi KOHTpOJIbHAs paboTa

CraproBasi KOHTpOJIbHAs paboTa

4 nenens

5 Henmens

6 Henmens

7 Henens

8 Henena

9 Henens

10 menens

11 uenens

12 wenens

KouTposbHas pabora o teme "l[IpsMbie U TNIOCKOCTH B
npoctpancTBe. [lapanaenbHOCTh IPSIMBIX M IIOCKOCTEH'

|l

13 wenens

14 menens

15 "wenens

16 menens

Kontponbhas padota no temam "Tena Bpamenus"
u "O6bembl Ten"

2 mojyroaue

1 wenens

2 Henend

3 Henensa

4 uenxens

5 Henens

6 Henens

7 Henens

KonTponbHas padora mo Temam "llepneHIuKyIIpHOCTH
LAl

NPSAMBIX U IIO0CKOCTEN" U "YTIIbl MEKIY NPSIMBIMU U
IJIOCKOCTSIMH"

8 Hemens

9 Henena

10 Hemensa

Kontponbnas pabota o teme "BekTtopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

11 Henmensa




12 wenens

KouTposbHas padora o Teme "MHOTOrpaHHUKH"

13 menens

14 wenens

15 menens

16 menens

17 wenens

KonTponbras padora o teme "OOBEMBI MHOTOTPaHHUKOB"

18 nwenens

Hrorosas koHTpobHAA paboTa

Hroroasi koHTposIbHAs paboTa

19 uwenens




