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

PABOYAS TIPOTPAMMA T10 TEOMETPUU. VTJIYBJIEHHBIA YPOBEHD
CPEJIHEI'O OBLEIO OBPA30BAHUS (10-11 kiacc)

Cpok o0yuenus — 2 rona

r. Tromens, 2026



IHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma 1o reomerpuu (npoduiabHbI ypoBeHb) it 10-11 kmaccos
SIBIIIETCS. COCTAaBHOW YacThIO OCHOBHOW 00pa30BaTeIbHONW MPOTPAMMBI CPEIHEro OOIMIEeTOo
obpazoBanus (OOIT COO) MAOY COIII Ne 48 ropona TroMeHH U COCTaBJI€HA HA OCHOBE:

1. ®enepanpubiM 3akoHOM «OO0 oOpazoBannu B Poccuiickoir ®eneparum» Ne273-D3 (B
JIEHCTBYIOIIEH PEIAKITIHN)

2. denepalbHBIM TOCYAaPCTBEHHBIM 00pa30BATENbHBIM CTAaHJAPTOM CPEIHEro OOIIero
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 BHeceHMH U3MEHEHUH B (eiepalbHbI rOCyIapCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT
cpenHero oOImiero oOpa3oBaHUs, YTBEPKACHHBIM MpukazoM MuHHCTepcTBa 00pa3oBaHUA U
Hayku Poccuiickoit ®denepannu ot 17 mas 2012r. Ned13».

4. TIlpukazom MunnpocBemenus Poccum ot 18.05.2023r. Ne 371 «OO6 yTBepkIeHUU
benepanpHON 00pa30BATEIHLHON MPOTPAMMEBI CPETHETO 00IIEro 00pa30BaHUM.

5. [Tlpukazom MunucrepctBa mnpocBenieHus P®  «llopsgoxk  opraHmzamuu
OCYIIECTBIICHUSI 00Pa30BaTEIBLHOM JESATENBHOCTA IO OCHOBHBIM 00111€00pa30BaTEIbHBIM
nporpaMmMaM - 00pa3oBaTelIbHBIM MPOTrpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero oOImiero 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
(benepanbHBIX 00pa30BaTENbHBIX MPOTPAMM HAuyaJdbHOTO OO0IIEro 0Opa30BaHHs, 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 00pa3oBaTEeNbHBIX MPOTPAMM HAuYadbHOTO OO0IIEro oOpa30BaHHs, OCHOBHOTO
o01rero 00pa3oBaHus U CPEIHETO OOIIETO 00PA3OBAHUS.

9. VYcraom MyHHIIMTIATHHOTO aBTOHOMHOTO OOPa30BATENBHOTO YUPEKICHHS CpeaHEi
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. PabGoueii mporpaMMbl cpemHero oOmiero oopasoBaHus "MartemaTuka" yriryOJICHHBIN
ypoBenb (s 10-11 kiaccoB 001eodpazoBaTebHBIX opraHu3aiuii), 2025 r.

Jlnist peanu3anuy MporpaMMbl UCTIONIB3YIOTCS YUeOHUKH yueOHbIX JTMHUM: 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»

['eomeTpus sBisgercs OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHusl, TaKk Kak 00ecrieyuBaeT BO3MOXKHOCTh M3YUECHHUS JUCLUUIUINH €CTECTBEHHO-HAYyYHOU
HaIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOTro LuKia. [[OCKOIBKY JIOTMYECKOE MBILUICHUE,
dopMupyeMoe mpH HU3YYEHUH OOYYAIOIIMMUCS MOHITHUMHBIX OCHOB T€OMETPHUH, IPU
JIOKa3aTelIbCTBE TEOPEM M TMOCTPOCHUM IEMOYKH JIOTMYECKUX YTBEPXKICHUU IpPU pPELICHUH
FEOMETPUYECKHUX 3a/lad, YMEHHE BBIABUIAaTb W ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO LWKJA, B YaCTHOCTH (PU3MUYECKUX
3az1ad.

OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUAMH ydeOHoro Kypca «Il'eomerpusi» B 10-11
kinaccax sBiArOTCA: «lIpsiMble M TUIOCKOCTM B HpoOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPHUPOBATH MOHATUSMUY,
peeBaHTHBIMHU I'€OMETPHUH Ha YriiyO0iaEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATelbHbIM JIMHUAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKMX YMEHUH
pacripenieniieTcsi He TOJBKO M0 COJCpXKATelIbHbIM JIMHUSM, HO W 10 TojxaM OOydeHHs.
CopepxaHue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHHS
®enepanbHOl paboueil mporpaMMbl, pacpeleEHHbIM M0 rojiaM 00y4YeHHsI, CTPYKTYPHUPOBAHO
TakUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIIUAILHBIM BOIpPOCaM O0OydYaroImuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUUYECKUMU
MOHATUSAMM U HaBbIKAMHU TIOCJIENOBATENbHO M TOCTYNAaTEIbHO, C COOJIIOJIEHHEM MpPHUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTaBICHUI O0YyYaroUIMXcs, paciupsis U yriyomnsis e€, oOpaszysl MPOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE I103BOJISIET:

co3math ycnoBus s nuddepeHnuanuu o0ydeHHs, TOCTPOSHUS HHIWBUIYaTbHBIX
o0pa3oBaTeNnbHBIX NporpamMm, oOecrneyuTh yriayOJa€HHOE H3yuyeHHE TeOMETPUH  Kak
COCTaBIIAIONICH yueOHOro npenMeTa «MaremaTukay;

MOJFOTOBUTH OOYYarOMIMXCS K MPOJIOJDKEHUIO0 M3yUEHUs MAaTeMaTUKU C Y4€TOM BbIOOpa
Oyayuieit mpodeccun, obecrieunBas MPEEeMCTBEHHOCTh MEXAY OOIUM U MpodeccHOHATbHBIM
o0Opa3oBaHHEM.

HEJX U3YYEHUSA YYEBHOI'O KYPCA

Llens ocBoeHMsT TPOTrpaMMbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnE€HHOM ypoOBHE —
pa3BUTHE HMHAMBUAYAIBHBIX CHOCOOHOCTEH OOydaromuxcsi NpU M3YYEHUH TEOMETPHU dYepes3
o0ecrieyeHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUs 0ojiee rTyOOKUX TreOMETPUYECKIX
3HaHUM W JCWUCTBUH, CHEUU(PHUUHBIX TEOMETPHUH, M HEOOXOJUMBIX JUIS YCHEIIHOTO
MpoQeCCHOHATIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMU 3a7a4aMu Kypca T€OMETPUH Ha YIITyOJIEHHOM YPOBHE, PACIIUPSIOMINMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

pacuiMpeHue TMpeJCTaBIeHUs O TeOMETPUM KaK dYacTh MHPOBOH KYJIbTYyphl U
(dbopMEpOBaHNE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dopMupoBaHHE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEWUIINX
MaTeMaTHUECKUX MOJENSIX, T[O3BOJIIONIMX ONUCHIBATh M  M3y4yaThb pas3Hble SBICHUS



OKpPYXAroIIero MUpa, 3HAHUE MOHATHIHOIO ammapata 1o pasaeny «CrepeoMeTpus» y4eOHOTO
Kypca reoMeTpHH;

dbopMupoBaHUE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSTUAMU O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeM, (OpMya U YMEHHE HX NPUMEHSTh, YMEHHS
JAO0Ka3bIBaTh TCOPCMEBI U HAXOJAUTh HCCTAHAAPTHBIC CHOCO6LI peliCHus 3a4a4;

dbopMHUpOBaHME YMEHHsI pPaclo3HaBaTh HAa YEPTEkKaX, MOJECISIX M B PEATHbHOM MHUPE
MHOT'OIPAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKHE MOJIEIH;

dbopMupoBaHue MOHUMAaHUs BO3MOKHOCTHU aKCMOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHuil, (opMUpOBaHHME TMOHWMAHHUS POJIU AKCMOMATHUKH TIPU MPOBEICHUU
pacCyKICHHUI;

dbopMupoBaHHE yMEHHMs BIIAJIETh METOAAMM JIOKA3aTeNIbCTB M aJTOPUTMOB pEILEHUS,
YMEHUS HX HPUMEHATh, MPOBOJIUTH [OKa3aTElIbHbIE pPAacCyKJIEHUs B XOAE pEeUICHUs
CTEpEOMETPUYECKUX 3aJad W 3aJad C NPaKTHUYECKUM cofepxaHueMm, (OopMUpOBaHUE
MPEICTaBICHUST O HEOOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKICHHUM U POJIM AaKCUOMATHKH B MMPOBEACHUU JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEIIEKTYallbHBIX M TBOPUYECKHUX CIOCOOHOCTEMH
o0y4aromuxcsi, I[03HAaBATEIbHOW AKTUBHOCTH, MWCCIEI0BATENbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIJICHUS, HHTCPECA K U3YUCHUTIO TCOMCTPUU,

dbopMupoBaHue (QYHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrmo3HaBaTh MPOSIBICHUS T€OMETPHUUYECKUX TOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaJIbHBIX KU3HEHHBIX CUTYalUAX U MPHU U3YyUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEAJbHBIX CHUTYAIlMH, MCCIEeI0BaHUA
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALIMH MOJYUYEHHBIX PE3YyJIbTaTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenwne yuebGHOro Kypca «l'eomerpus» Ha yrayOinéHHOM ypoBHe oTBoautcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 vaca (3 yaca B Henenio).

U3 nux 14 uacos 3a 2 200a 00yuenus 8bi0eieHO HA NPOsedeHUe OYEHOYHBIX Npoyedyp, Ymo
He npesviuiaem 10% om ececo obvema ywebnozco epemenu (nucomo MunnpoceewjeHus

Poccuu Ne CK- 228/03 u Pocobpuaoszopa Ne 01.169/08-01 om 06.08.2021): wa

nposedenue KoHmpoavhvix pabom 6 10xnacce — 6 uacos, 6 11 knacce — 8 uacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE.
OcHoBHbIE TIOHATHUSI CTepeoMeTpuu. Touka, Mmpsimasi, MII0CKOCTh, MpocTpaHCcTBoO. [loHsTHE

00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosokeHue NpsMbIX B MPOCTPAHCTBE: MEpEeceKaroluecs, napauieiabHble U
CKpemuBaromuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsmsix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIe MpPSIMbIE B MPOCTPAHCTBE, MapalIebHOCTh TPEX
OpSIMBIX, HApaJUIEbHOCTh NOpsIMOM M IUIOCcKOCTH. [lapamienbHoe W IEHTpasbHOE
poeKTHpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapalIEIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢uryp B napamiesbHOW MPOEKIHU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, yTOJl
MEXy HpsIMBIMU B NpocTpaHCTBe. [lapamienbHOCTh IJIOCKOCTEH: mapasuleabHble MJIOCKOCTH,



CBOICTBA MapaieNbHBIX TuIockocTel. [IpocTeiinie npocTpaHCTBEHHbIE (PUTYPBI HA MIIOCKOCTH:
TeTpa’ip, NapaJICIEIUIE], TIOCTPOCHUE CEYEHUN.

[lepneHaUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  IEPIEHIUKYJSPHBIE MpsIMbIE B
MIPOCTPAHCTBE, NPsIMbIE MapajUIebHbIE M MNEPHEHIUKYISPHbIE K IUJIOCKOCTH, MPHU3HAK
NEPIEHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU NEPHEHAUKYJIAPHON
II0CKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM IO TIOCKOCTH, MPOEKIHs (GUTYphl HA IIIOCKOCTb.
IlepneHAUKYIAPHOCTD IUIOCKOCTEH: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKOcTer. Teopema
0 TPEX MEPIECHIUKYIIApaXx.

YTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IIIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHbBIN
yrojl ABYIpaHHOro yria. TpéXrpaHHbld W MHOTOrpaHHble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUuKH.

Bunbl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [lpusma: n-yronpHas npusMma,
npsiMasi 1 HaKJIOHHas NMPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTHh Npu3Mbl. [lapamnenenunen,
MPSMOYTOJIBHBIA TMapaJuleNIeNIANIel W €ro cBoWcTBa. KpaTwaillime myTH Ha HOBEPXHOCTH
MHororpanuuka. Teopema Oinepa. [IpoctpanctBennas teopema Iludaropa. IMupammpa: n-
yroJibHas MUpaMua, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX IpaHei
MPaBWIbHON NHpamMuibl. [IpaBUiIbHbIE MHOTNOIPAHHUKH: IPABUIIbHAS INpPU3Ma M IPAaBUIIbHAA
NUpaMuJa, paBUIbHAS TPEYToJbHASI MUpaMKJia U MPaBUWIbHBIN TeTpadap, KyO. IlpencraBnenue
O MPaBWIbHBIX MHOTOI'PAHHUKAX: OKTA3IP, JOAEKASP U UKOCADIP.

Brruncienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 6oxkoBoi
[IOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIAJb OCHOBAaHUN, TEOpEMa O
OOKOBOM TMOBEPXHOCTU MpsiMOM Tpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
MPaBUIILHOM MUPAMMJIBI, TEOPEMA O IUIOIIAIA YCEUEHHON MTUPAMUIBI.

CuMmMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPAaBUIBHOM MHOTOTPAHHUKE: CHUMMETpUS MapajuieleNuIena, CUMMETpUs
IIPaBUJIBHBIX IPU3M, CHMMETPUS IPABUIILHON TUPAMUIBI.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE.

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABIICHHBIE W IPOTHBOINOJOKHO HAaIlPaBIECHHbIE BEKTOpBl. PaBEeHCTBO
BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHWE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOK€HHME BEKTOpa Ha uyucio. CBoilcTBa clOXeHHUA BeKTOpoB. CBOMCTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTHe KOMIUTaHapHBIE BEKTOpHI. IIpU3HaK KOMIUIaHAPHOCTH
TpéXx BekTopoB. [IpaBwio mnapamnenenunena. Teopema O pa3loKEHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM ~ BekTOopaM. [IpsmoyronpHas cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatel Bektopa. CBsA3b MeXAy KOOpAMHATAMM BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopaMu. CKansipHOE MPOU3BEIEHUE BEKTOPOB.

11 KVIACC
Tena Bpawenus.
[ToHATHSA: IWIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyromue MoBepxHOocTed. Tena BpalleHHs: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U IUNIOCKOCTH, KacaTellbHas MIIOCKOCTh K



cdepe. M300paxkeHue Ten BpalleHus Ha IIocKocTH. Pa3BépTka muimuHIpa u Konyca. CuUMMETpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM NpSIMONM M HAKJIOHHOW MPU3MBI, LUIUHAPA,
nupamMuibl ¥ KoHyca. O0bEM 1mapa U mapoBOro CerMeHTa.

KomOunanuu Ten BpamieHuss W MHoOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
omucaHHas okoyo munuHApa. [lepeceuenune cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepsl 10cKocThI0. [IoHATHE MHOTOrpaHHHKA, OIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHON B
MHOTOT'PaHHMK WJIM TEJIO BpAILEHUS.

[Tnomans MOBEPXHOCTH LWIMHJpA, KOHYyca, uiomanb chepsl n e€ yvacteid. Ilogodue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIONMIANICH TOBEPXHOCTEH MOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nomodusi, romoreTus. PemeHue 3amad Ha IJIOCKOCTH C HCHOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTtpoeHne ceueHUl MHOTOTPAaHHUKOB Y TEJI BpAIICHUSA: CEUYEHUs LMIMHApA
(mapannenbHO U TEPHEeHAMKYJISPHO OCH), CEUYeHHs KOHyca (MapajulesbHble OCHOBAaHHUIO H
POXOJAIINE Yepe3 BEepIIMHY), CEUCHHUs IIapa, METO/Abl IMOCTPOEHUsS] CEYEHUIH: METOJ CIIeJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE.

BekTtopsl B npoctpancTBe. Onepaninu HaJl BeKTopaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHs. IIpsiMoyronbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunarter Bektopa. Paznoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pEIIEHNU TeOMETPUYECKUX 3a/1ad.

JABHKEeHHSA B IPOCTPAHCTBE.

JBwxenus mpoctpanctBa. OtoOpakenus. [IBwkenus u paBeHcTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl NBW)KEHMII: NMapajuIeIbHBIA IEPEHOC, LEHTpaJbHAas CHMMETPUS,
3epKajbHasi CHMMETpPHs, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

I'pazxxnanckoe BocnuTanue:

Cc(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMK  OOyYaroMIeTocs Kak aKTHUBHOTO |
OTBETCTBEHHOTO WJIE€HAa POCCHICKOTO OOIIECTBA, MPEACTABICHHUE O MaTEMaTHUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SIBJICHHUH, NPOLEAYp TPaKIAHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHUE B3aMMOJCHCTBOBATH C COLUAIBHBIMU HHCTHUTYTaMHU B
COOTBECTCTBUU C UX q)YHKIII/ISIMI/I 1 Ha3HAYCHUEM,

ITaTtpuoTH4eckoe BocIUTAHME:

c(OPMHUPOBAHHOCTh POCCUHCKON TPAKIAHCKON MICHTUYHOCTH, YBAKECHUS K MPOILIOMY U
HACTOAIIEMY POCCHUHCKOM MaTEeMaTHKH, LIECHHOCTHOE OTHOLICHHE K JAOCTHXKCHHAM POCCUUCKUX
MAaTE€MaTUKOB M POCCUHUCKOW MAaTeMAaTHYECKOW IIKOJIbI, HUCIOIB30BAHUE JTUX JIOCTUKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS:

OCO3HaHME  JIyXOBHBIX  ILIEHHOCTEM  pPOCCHHCKOro  Hapoja, C(HOPMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOIO IOBEICHHUS, CB3aHHOIO C NPAKTUYECKUM IIPUMEHECHUEM



JTOCTHKEHUN HAayKd W JAESITeTbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHUBOTO OyAYIIEro;

JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHHWH, PpacCyX IEHHH, BOCIPHUUMYHBOCTh K
MaTE€MaTHUYECKUM ACIIEKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

Du3uyecKoe BOCIIUTAHMUE:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSITH MAaTEMAaTHUECKUE 3HAHMS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpasa >XKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHITHH U OT/ABIXA, PETYIsipHas (pu3nMdeckasi akTHBHOCTB),
¢buznyecKkoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATEIbHOCTHIO;

TpynoBoe BocnuTanme:

TOTOBHOCTh K TPYIy, OCO3HAHHME LIEHHOCTHU TPYIOJIO0US, MHTEpEC K pa3inuHbIM cepam
npohecCHOHaTbHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieli mnpodeccur H pearu30BbIBATH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3OBaHUIO W
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAINPaBICHHOCTH;

JK0JI0rnYecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPHl, TOHUMAHUE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSHHE MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HaHUE
I00aNbHOTO  XapakTepa  JKOJOTHMYECKUX  MpoOieM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU N7l pelIeHUs 3a7a4 B 00JIaCTU OKPYXAIOIEH Cpeilbl, TUIAaHUPOBAHUE
MOCTYTIKOB M OLICHKU WX BO3MOXKHBIX TTOCJICCTBUN JUIsl OKPYKAIOILEH CPe/Ibl;

LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIECTBEHHOW MPAKTHUKH, MOHUMAHUE MAaTEMaTHYECKON HAayKH Kak cdepsl
YEJIOBEUECKOU JIEATENIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3ALINU,
OBJIaJICHHE SI3bIKOM MATEMAaTUKN U MATEMATHYECKOM KyJIbTYpOIl KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYLIECTBJISATh NPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHIMBUIYAIbHO U
B IpYIIIIE.

METANIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/bHBIC YHHUBepPCAIbHbIe y4eOHbIe AelicTBUS

ba3oBble JJornyeckue 1eMcTBHSA:

BBISIBJIATh M XapaKTEPU30BaTh CYILIECTBEHHbIE IMPHU3HAKM MaTEeMaTUYECKUX OOBEKTOB,
NOHATHM, OTHOWIEHMH MEXAy MOHATUAMHU, (OpMyJIUpOBaTH ONPEAEICHUS MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMM, OCHOBAHUS [UId 000OLIeHHUS U
CpaBHEHUs1, KPUTEPUU IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPMHUMATh, (OPMYIHPOBAaTh M NPeoOpa3OBbIBaTh CYXICHHS: YTBEpAUTEIbHBIE U
OTpULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC 1 061111/16, YCIIOBHBIC,

BBISIBJIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTUBOpeuus B (akTax,
JaHHBbIX, HaG.HIOI[eHI/ISIX n YTBCPIKIACHUAX, npeajaraTtb KpUTCpUU JIIsL BBIABJICHUA
3aKOHOMEPHOCTEHN U IPOTUBOPEYUHNIA;



JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, AECIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIILHO JI0KA3aTelbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUH (TpsiMble U
OT TPOTUBHOIO), BBICTpaMBATh APryMEHTALUIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOBI;

BbIOMpaTh cHoco0 pemieHus y4yeOHOM 3agaun (CpaBHMBaTb HECKOJIBKO BapUaHTOB
pewieHus, BbIOMpaTh HauboJee MNOAXOAALIMH C YYETOM CaMOCTOSITEIbHO BBIJECIEHHBIX
KPUTEPHEB).

ba3zoBble nucciieaoBarebCckue JeHCTBHUA:

MCITIOJIH30BaTh BOMPOCKHI KaK MCCIIEIOBATEIHLCKUM HHCTPYMEHT TTO3HAHUA, ()OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIME MPOTUBOPEYHE, MpOOJIeMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE,
(GbopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOAUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCa, BBHISBICHUIO
3aBUCUMOCTEH MEXITy 00bEKTaMu, SIBJICHUSMH, ITPOIIECCAMM;

CaMOCTOSTENILHO (OPMYyITHUPOBaTh 000OIIEHUS M BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCThH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJABUTATH MPEANOI0KEHUS O
€ro pPa3BUTHUH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U AJIS
peleHus 3aauu;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHHKOB pA3IMYHBIX THUIIOB, AaHAJH3UPOBATb,
CUCTEeMATU3UpPOBaTh W MHTEPHPETUPOBATh HH(MOpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(POpMAIMIO, MPEACTaBIATE €€ B  pasauuHbBIX  (opmax,
WUTIOCTPUPOBATH rpapuuecKy;

OLICHUBATh HAAEKHOCTH HMH(MOPMAIMM IO  CaMOCTOATENBHO  C(HOPMYyIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHMBepCcaIbHbIe yueOHbIe AeiicTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIHPOBATH CY)KJICHUS B COOTBETCTBHU C YCJOBUSIMH U LEISMH
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOAy peIIeHHs 3aJadd, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yJIbTar;

B Xoze OOCYXXJEHHUS 3aJaBaTh BOIMPOCHI MO CYMIECTBY OOCYXIaeMOW TEeMBbI, MPOOJIEMBI,
pemraeMoil 3a1auM, BBICKa3bIBaTh WJEH, HAlLlEJIEHHBIE Ha MOMCK PELICHMS, COMOCTaBIATH CBOU
CYXKJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHAPY)KUBATh Pa3IniMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opmMe pOpMyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;



MNPEACTaBIATL PE3YJbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATCIbHO BI)I6I/IpaTI) (1)opMaT BBICTYIIUICHHUA C y‘IéTOM 3aaa4 MOpe3cHTauuu U
0COOEHHOCTEH ayJJUTOPUH.

PeryasiTuBHBIC yHMBepcaabHbIe y4eOHbIe AelicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIleHHs 3a/lauyd, BbIOMpaTh CIOCOO peleHHs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI PEIICHUH ¢ yu€TOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HAaBBIKAMU I1O3HABATEIbHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECcca U pe3ysbTaTa peIIeHNs MAaTEMAaTHYECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb IIPM PELICHUM 3alayd, BHOCHUTH
KOPPEKTHBBI B JCSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBME pe3yjbTaTa ILEeId M YCIOBHSAM, OOBSICHATH IPUYUHBI
JOCTMDKEHUS] MM HEAOCTHXKEHMsI Pe3yJbTaTOB NESATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON UM MHIUBUAYaIbHOW pabOThl Hpu
pelieHnr y4yeOHBIX 3a/ay, MPUHUMATh Iellb COBMECTHOM JEATEeIhbHOCTH, IUIaHUPOBATH
OpTaHM3AIMI0 COBMECTHON PabOThI, pacmpenesisiTh BUABI pabOT, JOTOBApUBATHCS, 00CYXKIATh
MIPOLIECC U PE3YNIbTAT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax padoThl (0OCYKIACHHS, OOMEH MHEHHI, «MO3TOBBIC
IITYPMBD» M WHBIEC), BBINOIHATH CBOKO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JCHCTBHS C
JIPYTHMH YJICHaMH KOMaHbI, OIIEHWBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMHA MPOIYKT TIO
KpUTepusM, chOopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

HNPEIAMETHBIE PE3YJIBTATHI

10 KJIACC
K xonny 10 knacca od0yyarommiicsi HAy4YMTCH:
.CBOGOI[HO OIICpHUPOBATH OCHOBHBIMU HNOHATUAMU CTCPCOMCTPUU MPU PCHICHUU 3aJad U
IIPOBEACHUM MAaTEMAaTUYECKUX PACCYKACHUM;
® [IPUMCHATH AKCHUOMBI CTCPCOMCTPUU U CIICACTBHA U3 HUX IIPU PCHICHUU I'COMCTPHUICCKUX
3az1ay;
e KJaccu(UIIMPOBATh B3aUMHOE PACIOJIOXKEHHE MPSAMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
L4 CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMU C yIJIaMHU B IIPOCTPAHCTBC: MCIKAY
MIPSMBIMU B IPOCTPAHCTBE, MEXAY MPSAMOM U TUNIOCKOCTBIO;
® cBOOOJTHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C MHOIOI'paHHUKAMU;



¢ CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TMpU3Ma, HUpPaMU/a,
HpAMOYTOJIbHBIN Napasuienenunen, kyo);

e KJaccu(UIIMPOBATh MHOIOI'PAaHHHUKH, BEIOUpPAsi OCHOBAHUS /TS KIIaCCU(PUKAIINH;

¢ CBOOOJITHO OINEPUPOBATH TOHATHSAMHU, CBSI3aHHBIMM C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

® BHITOJIHATH MApajuiebHOE, [IEHTPAJIbHOE U OPTOTOHAJIbHOE MPOEKTHpPOBaHUE (PUTYp Ha
IUIOCKOCTb, BBITIOIHATE N300paXkeHUs (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEUYEHUS MHOTOTPAaHHMKOB Pa3INYHBIMU METOJAMU, BBIINOIHSITH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

® BBIUUCIIATh  IUIOIIAJM  IOBEPXHOCTEH  MHOIOIPAaHHMKOB  (MpH3Ma, MHpaMuia),
reOMETPUYECKUX TEJI C IPUMEHEHUEM (PopMyT;

¢ CBOOOJTHO ONEPUPOBATh MOHATUSAMHM: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHUMMETPHUH (PUTYpBI;

® CBOOOJHO OMEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

® BHITIOJIHSATH JIEWCTBUS HaJl BEKTOPaMU;

epeliaTh 3aJauyd Ha JI0KA3aTeIbCTBO MAaTEMATHUYECKUX OTHOIIEHMH M HaXOXJIECHHE
F€OMETPUUYECKUX BEJIUYMH, IPUMEHSS U3BECTHBIE METO/IbI MPU PEIICHUU MaTeMaTUYECKUX 3aau
MOBBILIEHHOT'O U BBICOKOT'O YPOBHSI CJI0KHOCTH;

® [I[PUMEHSTh IMPOCTEHIINE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHX 3a/1ay;

® 3BJIEKATh, IPEOOPA30BHIBATH U UHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

® [I[PUMEHSTDH MOJYYCHHbIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAIM3UPOBATh peajbHbIE
CUTyalluu, NPUMEHATh WM3YUYEHHBIC IIOHATHA B IPOLECCE IOMCKA PELICHUS MaTeMaTU4YeCKU
chopMyIHpPOBaHHOW TPOOIEMBbI, MOJECIUPOBATh pPEATbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh IOCTPOEHHBIE MOJEIN C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,
amnmnapara anreopsbl, pelaTh MpaKTUYECKHe 3a/1a4H, CBSI3aHHbIE C HAXOXKICHUEM IeOMETPHUUECKHUX
BEJINYMH;

® UMETh NPEACTABICHUs 00 OCHOBHBIX dTalax pa3BUTHsS F€OMETPUHU KaK COCTaBHOM 4acTu
byHIaMeHTa pa3BUTHsI TEXHOJOTHI.

11 KJIACC
K konmy 11 kiacca o0yyaronmuiicss HAy4YuTCs:
® CBOOO/IHO ONEPHPOBATh MOHSATHUSAMH, CBS3aHHBIMH C IMJIMHAPHYECKOH, KOHHYECKOH W
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOTyYEeHNS;
® OIIEPUPOBATH IMOHATUSMH, CBSI3aHHBIMM C TEJIaMU BpallleHUs: LUIMHIPOM, KOHYCOM,
cdepoit u mapom;
® PaCMO3HABATh TeNa BpalleHus (LMIUHAP, KOHYC, cepa U map) U OOBSICHITH CIIOCOObI
MIOJTYYCHHUS TeJl BPALCHUS;
e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHUE CEephl U TIIOCKOCTH;
® BEIUUCIISATh BEJIIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TN BpallleHUs, OOBEMBI U
IUIOIAAM TOBEPXHOCTEH MHOIOIPAaHHUKOB M Tl BpAIIEHUS, TIE€OMETPUYECKHX Tel C
pUMEHEHUEM (HOPMYIT;



¢ CBOOOJITHO ONEpUPOBATh MOHATHSMM, CBS3aHHBIMM C KOMOMHALMSAMHU TEJl BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIM B cdepy M ONUCAHHBIM OKoJIO cdepsl, chepa,
BIIMCAHHAsl B MHOIOTPAHHUK WJIU TEJIO BPALICHMUS;

® BEIYUCIISATH COOTHOIICHHUS MEXIY IUIOUIAIIMH MOBEPXHOCTEH M 00BEMaMu MOTOOHBIX
TEN,

e 300pakaTh H3ydaeMble (UTYphl, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE YEpPTEXKU U3
PUCYHKOB IpPOCTBIX OOBEMHBIX (QUIYp: BUI CBEpXYy, COOKY, CHH3Yy, CTPOUTh CEUCHMS Tell
BpalllCHUs;

® U3BJIEKaTh, HHTEPIPETUPOBATh U NIPE0OPa30BbIBATh HHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUrypax, MpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® cBOOOJIHO ONIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BHINOJIHATH ONEPAIK HaJl BEKTOpaMH;

®33/1aBaTh IUNIOCKOCTh YPaBHEHUEM B IEKapTOBOM CUCTEME KOOp/MHAT;

epemaTh TEOMETPUYECKHE 3a/Jayd Ha BbIYHMCICHHE YIJIOB MEXAY NpPSIMBIMU H
IUIOCKOCTSIMH, BBIUMCJIEHHE PACCTOSIHMM OT TOYKU 1O IUIOCKOCTH, B LI€JIOM, Ha NPUMEHEHUE
BEKTOPHO-KOOPJIMHATHOTO METO/1a IIPH PELLCHUH;

® CBOOOIHO ONEpUPOBATH MOHITUSIMH, CBSI3aHHBIMU C JBH)KEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHI,

® BHIMOJIHATh M300pa)K€HHsI MHOTOTPAHHUKOB W TeJ BpAIIEHUS MpU MapauieIbHOM
HepeHoce, [EHTPAIbHON CUMMETPHH, 3€pKAIbHOM CUMMETpPUH, NPU MOBOPOTE BOKPYT HPSMOH,
npeoOpazoBaHus M0100us;

® CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB M TE€J BPALLEHUS: CEUEHUS IWINHApA (apauleIbHO U
HEePIEHIUKYJIIPHO OCH), CEYECHHUsI KOHyca (MapajuleibHble OCHOBAHMIO M IMPOXOMSIINE Yepe3
BEpILNHY ), CEYECHHUS LI1apa;

® ICIIOJIb30BAaTh METOJIbI TOCTPOEHHUS CEUYEHHUH: METOJ CJEAO0B, METOJl BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYIIeH MI0CKOCTH;

® JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPHKIACHUS;

®IPUMEHSTh TreoMeTpudeckne (aKkTbl i pEUIeHHs CTePEeOMETPUYECKHX —3ajad,
HPENOoNaraloluX HECKOJIBKO I1aroB PEIeHMs], €CIM YCIOBHs NPUMEHEHUS 3aJaHbl B SIBHOW U
HEesIBHOU Qopme;

epemIaTh 3aJa4d Ha JI0OKa3aTEIbCTBO MAaTEMATUYECKMX OTHOLICHUH M HAXOXAECHUE
FE€OMETPUYECKUX BEIMYUH;

® IPUMEHATh IIPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
pELIEHUHU CTEPEOMETPUUECKHX 3314,

® [IPUMEHATH [OTYUYECHHbIE 3HaHUS Ha [IPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLIEHUBATh
pealIbHbIE CUTYalluM, IPUMEHATh U3YUYECHHBIE IOHATHUS, TEOPEMBI, CBOWCTBA B IIPOLIECCE ITOUCKA
peIIeHusl MaTeMaTHYecKl chopMyIMpOBaHHON MPOOIEMbI, MOJICITUPOBATh PEANBHBIC CUTYAITUH
Ha sI3bIKE T€OMETPHH, UCCIIE0BaTh MOCTPOECHHBIE MOJAEIHN C HUCIOIb30BAHUEM F€OMETPUYECKUX
NOHATUI M TeopeM, ammapaTa anreOphl, pelmarbh MPAKTHUYECKHE 3aJadyd, CBA3aHHBIE C
HaXO0XJIEHUEM T'€OMETPUUYECKUX BEJINYMH;

® UMETh NPEACTaBICHUsI 00 OCHOBHBIX dTalax pa3BUTHS M€OMETPUHU KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHI.

B ycnosusix nepexooa na oonosnennvie @I'OC COO u nanuuue cooepiicanus mamepuaia
6 coomgemcmsyroujem YMK He 6 nonnom obveme npedycmompeHsl albmepHamughvie Qopmol



doMauiHe20 3a0aHUs, OMIUYHble OM GLINOJHEHUs 3d0aHULl U3 Y4eOHUKa (00K1adsl, pedhepamst,
CcO0OWeHUs, KapmouKu,).

B coomeemcmeuu ¢ n.32.1 @I'OC OO0 6 dannoti paboueli npoepamme yumeHna padboyas
npoepamma 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 (102 u)

Ne Pasznen Tema Kon-Bo Buns! nesartenbHOCTH KonTtpoins ONeKTpOHHBIE OcHOBHbIE
/o Yacos, (zudpossie) HanpaBJICHUS
OTBOIUMBIX 00pa3oBaTENbHBIC | pocryTaTeTEHO
Ha pecypesl i IesSATeTbHOCTH
OCBOEHHE u
TEMBI (G YHKIIHOHATBHO
1 TpaMOTHOCTH
1.1 | Pa3gmen 1. OcCHOBHBbIE TIPaBUIIA 1 OnpenenaTs MIOCKOCTh Kak Gurypy, B | YCTHBIH onpoc, | bubmnorexa MaremaTnyecka
BBenenue B M300paKeHHs Ha KOTOPOiA BBIITOJIHSETCS TTTAHUMETPHS. IMACbMEHHBIN LOK: s TPaMOTHOCTB,
CTepeoMeTpuIo PUCYHKE IIIIOCKOCTH, Alemats OpOCTEHINKE NOrHIECKHS KOHTPOJIb ?étgpl\s/llércs\j:lcl)_(')Eru AYyXOBHO-
BBIBOJIBI M3 aKCHOMATHKH TUIOCKOCTH. HDABCTBEHHOE
(23 4) TapalIC/IbHbIX [TpuBOIUTH IPUMEPHI PEATHHBIX b
BOCITUTAHUC
MPAMBIX (OTPE3KOB), 00BEKTOB, HACATH3ALNUEH KOTOPBIX
CCPCAUHBI OTPC3Ka SIBJIIIOTCSL aKCHOMBI T€OMETPHUU.
1.2 IHousTus 1 N3yuaTh, NpUMEHSTh NPUHLIHUIIBI YcrTHbli onpoc, | bubnnorexa
CTEPEOMETPUN: TOCTPOCHHS CEICHHUH. IIMCbMEHHBIN HOKf
TOUKa, TIpAMaA, Hcronp30Bath it HOCTPOEHUS KOHTPOIID ?gg)é E/3/3r:1 ggszoo.ru

TUIOCKOCTb,
MPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIA
U300paKCHHSI HA
PHUCYHKE IJIOCKOCTH,
MapaJLIETbHBIX
MPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka

CEYSCHHUH METOJI CICIOB, METOT
BHYTPEHHETO MPOEKTUPOBAHHUS, METOT
TepeHoca CeKyIei TIOCKOCTH.

Pemiate cTepeomeTpuueckue 3a1auu:
Ha OTpe/IeIICHIE BUIAa CEUCHUS U
HaXOXXJICHUE €ro ILIOIIA .

Akrtyanu3upoBath (haKThl © METO/IbI
TUTAHUMETPHH, PEICBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUH.



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ

1.3

14

ITonsTHs:
MepECeKarIINEC
IUIOCKOCTH,
NepeceKaroImecs
npsMasi u
MJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

15

MHoOrorpaHHuKy,
n300pakeHune
MPOCTEUIINX
MPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYOIUX
00BEKTOB

1.6

AKCHOMBI
CTEPEOMETPHUU U
TIepPBBIC CIICICTBUS
W3 HUX

AKCHOMBEI
CTEPEOMETPHUHU U
MepPBbIC CIEICTBUS
n3 HuXx. CrocoObl
3a/laHusl IPAMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE.
O003HaueHUS
MPSMBIX U
IUIOCKOCTEH

Hcnonp30Bath npu pelieHny 3a1ay
CIeyIOIINE TNIAHUMETPHUECKIE (DAKTHI 1
Meroasl: Teopembl Daneca u o
MPOMOPIIMOHATBHBIX OTPE3KaX.
ANTOpUTM JETIeHUsI OTpe3Ka Ha N PaBHBIX
yacteil. Teopema Menenast.
PaBHOOEIpeHHBIN TPEYTOIBHHUK.
PaBHOCTOpOHHMI TPEYTOJbHUK.
[IpssMOYTONIBHBIN TPEYTONbHUK.
CBOWCTBO cpeiHel TUHIK TPEYTrOIbHUKA.
CBoiicTBO OMCCEKTPHUCHI yTIia
TpeyroibHuKa. CBOHCTBO MeAMaH
TpeyroiabHuKa. [Ipu3Haku nogoous
TPEYTOJbHHUKOB.

[ony4ats npencraBneHus oo
OCHOBHBIX 3Tallax pa3BUTHS T€OMETPUHU
KakK COCTaBHOH yacTu QyHIamMeHTa
pPa3BUTHUS TEXHOJIOTHUI

YcrHbli onpoc, | bubanoreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIB JT2NNAUSWK
https://m.edsoo.ru
[TKZVVSHHVO
VYernslii onpoc, | bubanorexa
MUCHMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIb IAHGUTWH2F
https://m.edsoo.ru
/88UACES2Y
YcrHbli onpoc, | bubanoreka
MUCHMEHHBIN LOK:
https://m.edsoo.ru
KOHTpPOJIb /IDKRA603N
https://m.edsoo.ru
[ZIP3R7LQ2
Ycrublii onpoc, | bubnuoreka
MUCHMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIb

[AQXIXEDYR



https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

1.7

18

N3o6paxeHue
CEYEHHI MUpaMu/Ibl,
Ky0a ¥ MPU3MBI,
KOTOpBIE MTPOXOIAT
yepe3 ux péopa.
N300paxkeHue
MepeCceyeHUs
MOJIYYEHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHHI pa3HbIMU
[[BETaMU

1.9

Meton cienoB s
MOCTPOEHUS
ceueHui

1.10

MerTop cnenoB Anis
MOCTPOEHUS
ceuenuii. CBoiicTBa
NepeceueHu i
MPSIMBIX |
IUIOCKOCTEH

ITocTpoenue
Ce4YeHul B
nupamuje, Kyoe no
TpEM TOYKaM Ha
pEopax. Coznanue
BBIHOCHBIX

YcrHbli onpoc, | bubanoreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIB JEVUE9AZ7J
https://m.edsoo.ru
IXT1VCSWB2
https://m.edsoo.ru
/08LAY6GMF
https://m.edsoo.ru
/[EKWHLAWS84
YcTHbIl onpoc, | bubmmorexa
MUCHMEHHBIN HOK:
https://m.edso0.ru
KOHTPOJIb /1JOON3100
VYeraslii onpoc, | bubanorexa
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIB /DDABJTC2N
https://m.edsoo.ru
/SN3SSUSEQ
VYernslii onpoc, | bubanoreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb

[HFW637QDR

https://m.edsoo.ru
[L62FFLCBW
https://m.edso0.ru
[J1IAQINZCX



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX

YEpTEKEU U 3aMHUCh

https://m.edso0.ru

[IATOB TIOCTPOCHHMST [XJEZARSTO
111 [ToBTOpEHHE YcrHbIi onpoc, | bubnnorexa
TUTAHUMETPHH: MUCHMEHHBIN HOK:
T https://m.edso00.ru
eopema o KOHTPOJIb IL3FYZLOLR
MPOTMOPIIMOHATEHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB
1.12 [ToBTOpEHME YcrHbli onpoc, | bubanoreka
TUTAHUMETPHH: MMCHEMEHHBIN HOK:
T M https://m.edsoo.ru
Pacyets! B ceueHusx
Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHUS
TUTAHUMETPHH U
CTEpEeOMETPUHN
1.13 Konrponbhas KontponbHas bubnunoreka
pabora "AKCHOMBI pabora LOK:
https://m.edsoo.ru
Ceuenus"
2.1 | Pa3men 2. Bzaumnoe Kiraccudumuponats B3auMHOE YcTHbIi onpoc, | bubnnoreka MaremaTnyecka
B3aumnoe pacmoNOKEHNE PACTIOJIOKCHUC MPAMBIX B IPOCTPAHCTBC, | [jycpMEHHBINA HOK: 51 TPaMOTHOCTb,
https://m.edsoo.ru
pacnoioKenue TIPSMBIX B HILTIOCTPHPYS PHCYHKAMH 1 HPHBOA KOHTPOJIb TYOI0BHKY JlyXOBHO-
IIPUMEPBI U3 PEaIbHOM JKU3HU. [TYO9QBHKY HPABCTBEHHOE®
NpSIMBbIX B MIPOCTPAHCTBE.
Jloka3bIBaTh TEOPEMY O BOCIIHTAHME
HpOCTpaHCTBe CKpCH_[I/IBaIOIl[I/ICCH Cym€CTBOBAHUU U €AMHCTBEHHOCTU
(6 9) npsivbie. [IpusHaku napajuJielnbHOU MPsIMOM, poxoadien
CKPEIIHBAIOIIUXCS Yepes TOYKY MPOCTPAHCTBA U HE

IIPSIMBIX.

JIe)Kallen Ha Ipyrou mpsiMom; 1eMMy O



https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY

2.2

[TapannensHbIe
MpsSIMEBIE B
MIPOCTPAHCTBE

2.3

Teopema o
CYIIECTBOBAaHUHU U
€IMHCTBEHHOCTHU
IPSAMOi
napajuleJIbHON
JTAHHOM PSIMOW,
MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA
M He JIeKalllel Ha
JTaHHOU MPAMO1.
JlemMma o
[epECEUCHUU
MapajyieabHbIX
MPSIMBIX
IUIOCKOCTBIO

2.4

[TapannenbsHOCTH
Tpex NpsIMBIX.
Teopema o Tpéx
rapajieabHbIX
npsMeIx. Teopema o
CKPELIUBAIOIINXCSA
MIPSIMBIX

[TapannensHOE
MPOEKTUPOBAHUE.
OcHOBHBIC CBOIICTBA
napajuieJIbHOTO

MEePECEUCHUH TNIOCKOCTH IBYMSI
napauieTbHBIMU MPSIMBIMH; TEOPEMY O
TpeX MapauICIbHBIX TPSIMBIX.

Jloka3bIBaTh MpU3HAK
CKPEIIMBAIOIINXCS IPSIMBIX, TEOPEMY O
CKPELIUBAIOIIUXCS IPSIMBIX.

Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABIEHHBIMU CTOPOHAMM.

OOBSACHATD, YTO HA3BIBACTCS
napauieTbHBIM U IEHTPATEHBIM
MIPOCKTUPOBAHUEM U KaK BBITTOTHICTCS
MPOEKTUPOBaHUE QUTYp HA IIIOCKOCTb.

Jloka3bsIBaTh CBOMCTBA
napaieabHOr0 MPOCKTUPOBAHHUS.
N3ob6paxkars B mapauienbHON MPOSKIIUA
pa3HbIe TEOMETPUIECKHE (PUTYPHI.

Pewate cTepeoMerpuueckue 3aaauu
Ha JI0Ka3aTeJIbCTBO U MCCIIEA0BAHNE,
CBSI3aHHBIE C PACIIOIOKEHUEM MPSAMBIX B
MPOCTPAHCTBE.

IIpoBOaUTH MOKa3aTEIbHBIE
pacCyKJIeHUs P PELICHUN
TEOMETPUYECKUX 3a7au, CBA3aHHBIX CO
B3aUMHBIM PACTIOJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE.

CpaBHHBaTh, aHATU3UPOBATH U
OIIEHUBATh YTBEPKEHUS C LIETbIO
BBISIBIICHUS JIOTHYECKU KOPPEKTHHIX U
HEKOPPEKTHBIX PacCyKACHUM.

MogenupoBaTh peagbHble CUTYyAaIlH,
CBSI3aHHBIE CO B3aHMHBIM
PaCIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.

YCTHBIN ompoc,
MMMCbMEHHBIN
KOHTPOJIb

Bubnmoreka
1IOK:
https://m.edso0.ru

/[CYUQMU9K9

YcTHbIl onpoc, | bubmmoreka
MMUCbMEHHBIN HOK:
https://m.edso0.ru
KOHTpOJIE /TRPMZB3MZ
YcTHbIl onpoc, | bubmmorexa
MMUCHhMEHHBIN LOK:
https://m.edso0.ru
KOHTPOJIb /03GR50WZV



https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV

MPOEKTUPOBAHHS. HccnenoBath mocTpOEHHBIE MOJIEITH C
M306paskeHne WCITIOJIb30BaHUEM T€OMETPHUUECKUX
PasHBIX GUTYp B MOHATHUN U TEOPEM, armapara aireOpsl,
" U(POBEIX PECYPCOB.
rapajuieIbHOU
ITony4ats npencraBieHue O
HPpOCKINH [EHTPATHHOM IPOCKTHPOBAHUH U 00
2.5 LlenTpanbHast MCTOPHH PabOT 10 TEOPHH NEPCIeKTUBbl | Y CTHBIH OIIpOC, BuGmuorexa
HpOEKIHsA. YTou ¢ MUCHMEHHBIN LOK:
https://m.edsoo0.ru
COHAIPaBJIEHHBIMHU KOHTpPOJIb /Z5EPAGSHI
CTOpPOHaMH. Yo
MEXy NpAMbIMU
2.6 3amauyy Ha YcrTHbli onpoc, | bubnnorexa
JI0Ka3aTeNbCTBO U MUCbMEHHBIN LOK:
https://m.edsoo.ru
HCCIIENOBAHME, KOHTPOJIb /7W31COEG6
CBSI3aHHBIE C
pacnonoKEHUEM
MPSIMBIX B
MPOCTPAHCTBE
3.1 Paznea 3. Iousarus: KnaccudumupoBars B3anMHoe YcrHblit onpoc, | bubnnorexa MaremaTrnyecka
IMapanienbHOCTh | TAPAIIIETBHOCTD pacrosokeHue NPAMO¥i U IIOCKOCTH B MUCbMEHHbIN ﬁ?K/ im.ed s TPAMOTHOCTb,
N ps://m.edso0.ru .
NPAMBIX U MpSIMOU U TPOCTPAHCTBE, MPUBOIA KOHTPOJIb IN18CUO003L AYXOBHO
. COOTBETCTBYIOIIUE MPIMEPHI U3 Nl UVUOL HPABCTBCHHOE
IVIOCKOCTEH B IUIOCKOCTH B 9
peanbHO KU3HH. BOCIIHTAHUE
MPOCTPAHCTBE MPOCTPAHCTBE. DOPMYITHPOBATH ONIpE/IEEH e
(8 4) [pusHak MapauIeTIbHBIX MPSIMON U MIOCKOCTH.
napauieIbHOCTH Jloka3bIBaTh MIPU3HAK O
TIPSIMOiA 1 MapauIeIbHOCTH MPSMOU U IIOCKOCTH;
ITOCKOCTH. CBOICTBA MapauIeILHOCTH MPSMON U
N TJIOCKOCTH.
CaoiicTBa
Pemate crepeomerprueckue 3aaaqu
MapaJUIENTbHOCTU

IPsIMOM U

BBIYHCJICHUA U JOKAa3aTCIILCTBO,



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L

3.2

IJIOCKOCTH

3.3

I'eomeTpuueckue
3a/1a4y Ha
BBIYHMCIICHHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
MapajuieIbHOCTHIO
MPAMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE

3.4

ITocTpoenne
CEYCHHH,
IIPOXOJAILETO Yepes
JAHHYIO NPSIMYIO Ha
4epTexe U
MapaJuIEIbHOTO
JIpPYrou npsiMOu.
Pacuér otHOMICHUI

3.5

[TapannenvHas
MPOCKIHS,
MIPUMEHEHUE IJIs
IIOCTPOEHUs
ceveHui Kkyoa u
napajuiejaenunesa.
CaoiicTBa
napajienenuneaa u
IIPU3MBI

[TapamiensHbIe
IJIOCKOCTH.

CBSI3aHHBIE C MAPATJIEIBHOCTHIO MPSIMBIX
U IJTIOCKOCTEN B IPOCTPAHCTBE.

Peurats nmpakTuueckue 3a1auu Ha
MIOCTPOCHUE CEUCHUM Ha YepTexax
TEeTpadipa U napajuiesienuneaa.

Pemate cTepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C IOCTPOEHUEM CEUECHHI
IUIOCKOCTBIO.

[IpoBOIUTH TOTHUECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE pacCyKIEHUS ITPU
pEIIeHUN TeOMETPUIECKHX 33719
CBSI3aHHBIX C MapaUICIbHOCTHIO
TUIOCKOCTEM.

CpaBHHBATh U aHATTU3UPOBATh
peanbHble CUTYAllUH, CBSI3aHHBIE C
MapaiebHOCTBIO MPSAMON U INTIOCKOCTH
B IIPOCTPAHCTBE; MOAEIUPOBATh
peanbHBIC CUTYAIINH, CBSI3aHHBIC C
MapajieIbHOCTBIO MPAMON U INTIOCKOCTH
B IIPOCTPAHCTBE, Ha SI3BIKE TEOMETPUH

YcTHBIH ompoc,
OHUCHMEHHEIN
KOHTPOJIb

Bbubnunoreka
LOK:
https://m.edsoo.ru

[2DD9X2MQ3

Ycrublii onpoc, | bubnuoreka
MMUCHhMEHHBIN LOK:
https://m.edsoo.ru
KOHTPOIIb /1PO6R5839
YcTHbIl onpoc, | bubmmorexa
MUCHbMEHHBIN LOK:
https://m.edso00.ru
KOHTpPOJIb /930T7FLSK
VYernslii onpoc, | bubanorexa
[MUCHbMEHHBII LOK:



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK

3.6

IIpu3naku
napauieIbHOCTH
JIBYX ITJTIOCKOCTEM

3.7

Teopema o
napasuiebHOCTH U
€IMHCTBCHHOCTH
IUIOCKOCTH,
MPOXOIALIEH uepe3
TOYKY, HE
MPUHAJICIKAILY O
JTaHHOH INIOCKOCTH U
CJIEJCTBUS U3 HEE

3.8

CaoiicTBa
napauieNbHbIX
IJIOCKOCTEM: O
napauieIbHOCTH
TIPSIMBIX
MepECeUCHHS TIPU
NepeceyeH  IByX
napayuIeNbHBIX
IJIOCKOCTEH TpeTheit

CsoiicTBa
napauIeIbHBIX
IJIOCKOCTEM: 00
OTpe3Kax
napauIeIbHbIX
MPSIMBIX,
3aKJIFOYEHHBIX
MEX Ty

KOHTpPOJIb https://m.edsoo0.ru
/QFUJAHVE8
YcTHbIi onpoc, | bubnnorexa
MMUCHhMEHHBIN LOK:
https://m.edsoo.ru
KOHTpOIIb [2WGAW4XNO
VYeraslii onpoc, | bubanorexa
MMUCHMEHHBIN LOK:
https://m.edsoo.ru
KOHTpOIIb I3KIKV3ROG
YcrHbli onpoc, | bubanoreka
MUCHMEHHBIN [OK:
https://m.edsoo.ru
KOHTPOIb IQLA4PYRAT



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT

napauieIbHBIMU
IUIOCKOCTSIMH; O

IIepECECUCHUH
MPSMOU C IByMSI
napajuieJIbHbIMU
IJIOCKOCTSIMU
4.1 | Paspea 4. [ToBTOpEHME: AKTyanu3upoBath (GaKkThl U METObI YcTHbIi onpoc, | bubnnoreka MaremaTnyecka
IlepnenaukyJasipa | reopema [Tudaropa TTAHUMETPHH, PEICBAHTHBIC TCMC, IIACbMEHHBIN E{?K” d s TPaMOTHOCTB,
ps://m.edso0.ru .
OCTb NIPAMBIX H HA IJIOCKOCTHU TPOBOHTE AHATOTIH. KOHTpPOJIb 19V/JZIWC6J AYXOBHO
. ®DopMyIHPOBaTh ONPEICICHHUS: DVJILIVVR0J HPABCTBEHHOE
IUIOCKOCTEH B
HEPICHANKYIISPHBIX MPSIMbIX B _ = BOCITHTAHME
4.2 | mpocTpaHcTBe [ToBTOpEHME: NPOCTPAHCTBE; OMpe/Ie/eH e TIPAMOi, YcTHbll o1poc, Blg IJ(II/IOTCKa
(254) TPUTOHOMETPUS TIepIeHIUKYIAPHON K MIOCKOCTH. MACbMEHHBIN E{tps:/ /m.edsoo.ru
MPSIMOYTOJIBHOTO JloKa3bIBaTh: JIEMMY O KOHTPOJIb /Z6FNNNT5D '
TpeyroJIbHUKA HEPICHANKYIISIPHOCTH JIBYX
4.3 CBOﬁCTBa Ky6a " HapaJIIieJH)HI)IX MMPAMBIX K TPETHCU yCTHBH\/’I OHpOC, EI/I6JII/IOTCK3
NIPSIMOU; TEOPEMBIL O CBA3U MEXKILY . [IOK:
MPSIMOYTOJIBHOTO MUCbMEHHBIN :
NapauICJIbHOCTBIO NPSMBIX U UX https://m.edsoofu
l1apa/uICICIINIICa HEPIEHIUKYIAPHOCTBIO K IIOCKOCTH. KOHTPOJIb /HYNIQ785Q
oxa3bIBaTh: TEOpEMY,
4.4 Brruucienue nivu BBIPAXKAOIIYIO IPU3HAK YcTHbIl onpoc, | bubmmorexa
OTPE3KOB B KyOe 1 TICPICHIINKY IPHOCTH HPIMOH H MUCHMEHHBIN ]#[?K” d
: ps://m.edso0.ru
[IPAMOYTOTHHOM MIOCKOCTH; TEOPEMY O CYMECTBOBAHMM H | 1oy o BZboEC
CANHCTBCHHOCTHU NPAMOU, ITPOXOAAIICHU e =
napajiejenunese
Uepe3 JaHHYI TOUKY U
4.5 [TepnienauKyasipHOC NepIIeHANKYIIAPHOI K TaHHOI YTl onpoc, | bubnnorexa
Thb PSIMOM U IJIOCKOCTH. IHCHbMEHHBIN ﬁ%f/ /m.edsoo.ru
iockocTH. [Ipu3Hak N306paxars B3auMHO KOHTPOJIb T 8FéHOCG3 '
MepIeHIHKYIAPHOCT HEPIEHINKYJIISPHBIE PAMYIO U https://m.edsoo0.ru
M TIPAMOiA 1 [HIOCKOCTE . /K38BG3IZH
®opMyIHpOBaTH CBOMCTBO
MJIOCKOCTH
MEPIEHIUKYJISIPA 10 OTHOLIEHHUIO K
4.6 Teopema o YcrHbli onpoc, | bubnnoreka



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH

4.7

CyILIECTBOBaHUU U
€AMHCTBEHHOCTHU
MPSMOM,
IIPOXOJAIIEH Yepes
TOYKY IIPOCTPAHCTBA
"
NEPIEHANKYIJISIPHON
K INIOCKOCTH

4.8

ITmockoctn n
MepPIEHANKYJISIPHBIC
508 HpﬂMI)IG B
MHOTOT'PaHHHKAX

4.9

[lepnenaukynsp u
HAaKJIOHHas.
[TocTpoenue
MEPIICHINKYJISpa U3
TOYKH Ha IIPSIMYIO

4.10

Teopema o Tpéx
MIEPIICHIUKYJIIpax
(npsimast 1
obOpatHas)

411

Yron mexny
CKPEITUBAIOIITMMUCS
PSIMBIMU

ITouck
NePHEHANKYIISIPHBIX
MPSIMBIX C TTIOMOIIIBIO

IJIOCKOCTH.

[TomyuaTs npeacTaBiIeHne 0 3HAUEHUU
MEPIeHANKYIApa I APYTUX obmacTen
Hayku (pu3uKa, SHEpreTHKa, Ja3epHbIe
TEXHOJIOTHH), B pEAJIbHOM KU3HU
(TexHUKa, OKpYXKarolas 00CTaHOBKA).

Jloxa3pIBaTh yTBEPKICHMUS,
CBSI3aHHBIE C MPOEKIUEN MPAMOMN Ha
IUIOCKOCTb, HEMEPIEHAUKYIAPHYIO K
3TOU NMPSAMON.

Jloka3bIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIpax U TEOpeMy 0OpaTHYIo
TeopeMe O Tpex MepIeHAUKYIAPaAX.

[Tonywats npencraBnenue 06
OpPTOTOHAJILHOM ITPOEKTUPOBAHHH.

JloKa3bIBaTh TEOPEMY O MIPOEKIIUU
TOYKH Ha IPAMYIO.

Pemars crepeomerpuueckue 3aaaq,
CBA3aHHBIE C NEPIECHANKYIISIPHOCTBIO
IPSIMOM U INIOCKOCTH.

Peuwats npuknagHele 3a1a4u,
CBA3aHHBIE C HAX0XKJICHHUEM
reOMETPUYECKUX BEIHYHH.

Pemats cTepeoMeTpuduecKue 3a1aud,
CBA3aHHBIE C IPUMEHEHNEM TEOPEMBI O
TpeX NepreHANKYIIpax, HaX0KIeHHEM
paccTogaHM, TOCTPOEHHUEM HPOESKITUH.

CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKACHUS C IIETBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUM.

AHanu3upoBaTh U MOJEIHPOBATH HA
SI3bIKE TEOMETPUN pEaIbHbBIE CUTYAlNH,
CBA3aHHBIE C NEPIECHANKYIISIPHOCTBIO

NHUCHbMEHHEIN 1IOK:
KOHTPOIb https://m.edsoo.ru
/WE3MTS4E5
YcrHblit onpoc, | bubanoreka
MUCbMEHHBIH LOK:
https://m.edsoo.ru
KOHTpPOJIB JOKTGKHNSI
https://m.edso0.ru
[S1IVIAWIWS
YcTHbIl onpoc, | bubmmnorexa
MIUCHMEHHBIN LOK:
https://m.edso0.ru
KOHTPOJIb /KIP9L4ZCX
https://m.edsoo.ru
[21ITUD45PR
YcrHbli onpoc, | bubnnoreka
MMACHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb JCNE1PAIUS
https://m.edso0.ru
/[IPCG564WN
Ycrubiii onpoc, | bubnmoreka
MUCHMEHHBIN LOK:
https://m.edso0.ru
KOHTPOJTb

[KAEHQ3ESE

YcrHblii onpoc,
MHUCHMCHHBIN

Bubianoreka
LHOK:
https://m.edso0.ru



https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI

412

MEPIEHANKYJISIPHBIX
IJIOCKOCTEN

4.13

OproroHanbHOE
MPOEKTUPOBAHUE

4.14

[Toctpoenue
ceueHuit kyoa,
MIPU3MBI,
[IPaBUJILHON
MIUPAMHUJIBI C
MIOMOUIbIO
OPTOTrOHAJILHOU
MIPOEKLINU

4.15

CummMmetpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOT'OIPAaHHHUKAX

4.16

[Tpusnak
NEPIEHAUKYJISPHOCT
U IIPSIMOM U
IIJIOCKOCTH KakK
CJIEICTBUE
CUMMETpUN

IIpaBunpHbIE
MHOT'OTPaHHUKH.

IPSAMOH U MJIOCKOCTH; UCCIIEAOBATh
MTOCTPOEHHBIE MOJIENH, B TOM UHCIIE U C
UCIIOJIb30BaHUEM allllapaTa ajireopsl

KOHTPOJIIb [EBYVPSMSI
Ycrubli onpoc, | bubnmmoreka
MUCHMEHHBIH HOK:
https://m.edso0.ru
KOHTPOJIb IGPOZX8VHE
YcTHbIl onpoc, | bubmmoreka
MUCHMEHHBIN HOK:
https://m.edso0.ru
KOHTPOJIb IF5ZMOA1AE
https://m.edsoo.ru
/T50FUDOQOJ
YcrHbli onpoc, | bubnmmoreka
MUCHMEHHBIN HOK:
https://m.edso0.ru
KOHTpPOJIb INT7K7ZM8K
YcrHbli onpoc, | bubnmmoreka
MUCHMEHHBIN HOK:
https://m.edso0.ru
KOHTpPOJIb /L9E703U3V
Ycrubli onpoc, | bubnuoreka
MUCHMEHHBIH HOK:

https://m.edsoo.ru



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ

Pacuér paccrosinuii
OT TOYKHU O0

KOHTPOJIb

[Z9E166HHZ
https://m.edsoo.ru

IJIOCKOCTH [TISUOWZTH
4.17 CriocoObI OMYCTHTB VerHelii onpoc, | bubnuorexa
HNEPIICHANKYJIAPEI. MMUCHMEHHBIN HOKf
CUMMETpUs, CABUT KOHTPOJIb 7;&?6%;33%?“
TOYKH TIO
napajuleJIbHON
IIPSAMO
4.18 CrBur mo VerHbli onpoc, | bubmoreka
HeTapasIeabHOM IMCHMEHHBII HOK:
MPSMO, U3MEHEHUE KOHTPOJIb ?;tg;/'(lrcsg;cl);ru
paccTostHUI
4.19 KonrponbHas KonTtposnbHast Bubnnorexa
pa6ora "B3anmuoe pabora E[%Is{//m dso0.rL
PacCIoJIOKEHUE IW5UZNNSJ
MPSIMBIX |
IJIOCKOCTEM B
npocTtpaHcTBe"
5.1 | Pazgen S. Yraswl u | [ToBropenue: yron AKTyanu3upoBath (aKkThl U METObI YcTHbli onpoc, | bubnnoreka MaremaTnyecka
PaccTOSIHUA MEXy NMPSMbIMU Ha HJIaHUMETPHH, PEJICBAHTHBIC TEME, MMUCHEMEHHBII HOK_: s1 TPaMOTHOCTB,
(16 u) ILIOCKOCTH, HPOCEOH“T" AHAJIOMH. KOHTPOIIb 78“}234/ m\'/f/dggo'r“ JYXOBHO-
e SR | e
TIpOM3BOJILHOM Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
TpCYroJIbHUKE, JMHEHHBIX YTIJIOB ABYTPAHHOIO YyIia.
TeOpeMa KOCUHYCOB Knaccuduumposats qByrpanHsie
5.2 TTOBTOpEHHUE: YrOl YTIIBI B 3aBHCHMOCTH OT MX TPaAyCHOU YerHblii onpoc, | bubmiorexa
MEKTY MCpBL. [IACbMEHHBIN HOK_:
dopMynHpoBaTH ONpeIeIeHUe https://m.edso00.ru
CKPEIIMBAIOIIUMUCS WBREU9US?



https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7

5.3

MMpsAMbIMHA B
IPOCTPAHCTBE

54

I'eomeTpuyeckue
METO/IbI BBIYUCIICHUS
yria MeXIy
MPSIMBIMU B
MHOT'OIrpaHHHUKax

55

JIByrpaHHBIN yroJI.
CBOMCTBO TUHEHHBIX
YIJIOB IByTPAHHOTO
yria

5.6

[lepnenaukynspHbie
IIIOCKOCTH.
CBoiicTBa B3aMMHO
MEPIEHANKYJIIPHBIX
IJIOCKOCTEH

5.7

IIpu3Hax
NEPIEHIUKYJIAPHOCT
U IJIOCKOCTEMN;
Teopema o MpsIMOM
NIEPECEUEHUS IBYX
IIJIOCKOCTEMN
NEePIEHIUKYISIPHBIX
TPEThEH IIIOCKOCTH

[IpsamoyronbHbIH
napaiesienune];
Ky0; U3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO

B3aMIMHO TIEPIEHINKYIAPHBIX
IIJIOCKOCTEH.

Joka3pIBaTh TEOPEMY O MPU3HAKE
MEePNEeHANKYIIPHOCTH ABYX IIIOCKOCTEH.

DopMyIHpOBaTh CIEICTBUE (U3
MpHU3HAKa) O MEePICHIUKYIIPHOCTH
IJIOCKOCTH, KOTOpast MEPIEHANKYIIAPHA
MPSMO, O KOTOPOU MepeCceKaroTcs JIBe
TJIOCKOCTH, TH TIOCKOCTSIM.

Jloka3bIBaTh yTBEPKIEHUS O €T0
CBOICTBAxX; TEOPEMY U CJIEJICTBUE U3 HEE
0 MaroHaJsix MpsIMOYTOJIBHOTO
napajuiesienuIesa.

Pemarp cTepeomerpuueckue 3a1au,
CBA3aHHBIE C NEPIEHANKYIISIPHOCTD
MPSIMBIX U TUTOCKOCTEH, HCITONB3YS
TUTAHUMETPHYECKUE PaKThl M METOJIBI.

IIpoBOIUTE TOrH4YECKU KOPPEKTHBIE
JTOKa3aTeNbHBIE PacCyKISHUS PU
pelIeHnH TeOMETPUUECKUX 3a/1ad,
CBs3aHHBIX C NEPICHAUKYIAPHOCTBIO
IJIOCKOCTEH.

AHanmu3upoBaTh U MOJCIINPOBATh Ha
SI3BIKE TEOMETPUH peabHbIE CUTYAaIINH,
CBSI3aHHBIE C TIEPIICHANKYISIPHOCTHIO
HNPSIMBIX U IJIOCKOCTEH.

HccnenoBats mocTpoeHHBIE MOJIENH, B
TOM YHCJIE ¥ C UCTIOJIB30BaHUEM
amnmapara anreopsbl.

Pemarp npukinagHbie 3a1a4u,
CBA3aHHBIE C HAX0XKJICHHUEM
TeOMETPUIECKUX BEITHUUH

KOHTPOJTb
Ycrubli onpoc, | bubnmmoreka
MUCHMEHHBIH HOK:
https://m.edso0.ru
KOHTpPOJIb 13U40237CK
YcrHbli onpoc, | bubanoreka
MUCbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIB /SHACYFABO
YcTHbIl onpoc, | bubmmorexa
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIb [FIHM69NVD
Ycrublii onpoc, | bubnuoreka
MUCbMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIb

[FY5TMQA43F

YcrHblii onpoc,
MUCHMCHHBIN
KOHTPOJIb

Bubnunoreka
1IOK:
https://m.edsoo.ru
[K9ODBNDAW



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW

5.8

napajjicicnuicaa

59

Teopema o
JIMaroHaau
MPSIMOYTOJIBHOTO
napajieienuneaa u
CIIEACTBHUE U3 HEE

5.10

CrepeomMeTrpuueckue
W IPUKJIAAHBIC
3aJ1auu, CBS3aHHBIC
CO B3aMMHBIM
PacHoI0KEHHEM
OPSAMBIX U
IUIOCKOCTH

511

IToBTOpEHME:
CKPEILMBAIOIINECS
MpSIMBIE,
napajuleJIbHbIC
IUIOCKOCTH B
CTaHapTHBIX
MHOT'OIr'paHHUKAax

5.12

[Tapa napannenbHbIX
IJIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MPSIMBIX, PACCTOSIHHE
MEXITY
CKpELIMBAOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTyaIUsAX

Paccrognue ot

YcrHblit onpoc, | bubanoreka
MUCbMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIb /E3T10AD6I
YcrHblit onpoc, | bubanoreka
MUCHMEHHBIN [OK:
https://m.edsoo.ru
KOHTPOIIb /ATBYU36HZ
VYeraslii onpoc, | bubanoreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIB JTL947D6WK
VYeraslii onpoc, | bubanorexa
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb

[YFWZTQREN

YcTHBIM onpoc,

Bubnuoreka



https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN

TOMKH 10 IHCHMEHHBIN HOK:
omIpoy | NGB
paccTosiHue ot
NpsSIMOM 110
TJIOCKOCTH

5.13 Brruncienue YcrHbli onpoc, | bubanoreka
PacCTOAHMA MEXY MHCEMEHHEIH ]lit?plsf'://m edsoo.ru
CKPEIMBaIONIUMHUCS KOHTPOIIB [5WOVIIHMD
MPSIMBIMU C
MOMOUIbIO
NEePIEHANKYIJSIPHON
TJIOCKOCTH

5.14 TpéxrpaHHblii yrou, Yernsiii onpoc, | bubmorexa
HCpaBCHCTBA I HTHCEMEHHEL ﬁ%lg'://m edsoo.ru
TPEXTPAHHBIX YIJIOB. KOHTPOJIb [3XGHNLQ4J
Teopema [Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB IS
TpEXTPaHHOTO yriia

5.15 DIIEMEHTBI Yernpiii onpoc, | bubmorexa
chepueckoit HTHCEMEHHEL ﬁ%lg'://m edso0.ru
TEOMETPHH: KOHTPOJIB [HMVTV74CP
reofie3ndecKue
JIMHUU Ha 3emiie

5.16 KonTponbsHas KountponbHas Bubnnoreka
pabota "Yril 1 pabota Irﬁtg)lsf//m edso0.ru
paccrosiHus" /1 RT.WZ.59YU |

6.1 | Pa3snmeu 6. CucremaTusanus PaGorath ¢ y4eOHHKOM: 3aaBaTh VYernslit onpoc, | bubmmorexa Maremariiecka

MHOrOrpaHHUKH | 3HAHUI BOIIPOCHI, IeJIaTh 3aMeYaHus, IHCEMEHHEII LIOK: s TPAMOTHOCTS,



https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU

(74) "MHOrOorpaHHuK u KOMMEHTapHH. KOHTPOJIb https://m.edsoo0.ru JyXOBHO-
€ro 2J1eMeHTH!" AHaNM3MpOBaTh PEIICHHUE 3a/1a9H. [VC3UOAK3B HPABCTBEHHOE
Pucosath BBIITYK/IBIE MHOIOI'PAaHHUKHA o
6.2 [Mupamuga. Bugst cosa YIIIBIC MHOTOTPA Vernpiii onpoc, | bubmmorexa BOCITTaHUC
C 3a/IaHHBIMH CBOWCTBAMU; . LIOK:
nupamus. N MUChbMEHHBIN :
BOCCTaHaBJINBATh O6HII/II/I BUJ BBITYKJIOT'O https://m.edsooju
[papumbHas MHOTOTPaHHUKA MO ABYM €ro rnpoekiusm. | KOHTPOJIb JJ3R0247E0
nupamMujia Jloka3bIBaTh CBOMCTBA BHIMYKJIOTO
_ MHOTOTPaHHHUKA. i bubaunorex
63 [Mpusma. Ipsimas u p VerHBI ompoc, 6nmoTeka
PucoBarp BBIMYKIIbIE MHOTOTPAHHUKH | [1picpMEHHBIH HOK:
HAKJIOHHAs IIPU3MBI. ¢ pasHoit SiiIepoBoii XapaKTEPHCTHKOI; —— https://m.edso0.ru
IIpaBuibHas npusma HICCIIEIOBATH BO3MOKHOCTH HOJTYUeHHUs [INDHOOBEQ
6.4 TIpsvoit pesy/LTaTa i BAPLMPOBARMN JAHHBIX.  [ycryyiit orpoc, | BuGMOTeKa
HOKaZ‘H)IBaTI) CBOMCTBA NPAaBUJIbHBIX o HOK
napajuieJenumne, MMUCbMEHHBIN :
. MHOTOI'PaHHUKOB. https://m.edsoo.ru
HPAMOYTOIbHBIN [naHUpPOBATH IIOCTPOECHHUE KOHTpOIIb /L8B03LZGS
[apaJiIeJICIIhIe, MIPaBUIbHBIX MHOI'OI'PAaHHHKOB Ha
KyO MOBEPXHOCTSIX IPYTHX MPABHIbHBIX
. MHOTOI'PaHHHUKOB 1 Buommoreka
6.5 Brinykiibie P YcTHslit onpoc, HOK:
MUCHbMEHHBIN :
MHOTOTpaHHHUKH. https://m.edsoo.ru
Teopema Diinepa KOHTpOJIb /B4TOMDU1D
6.6 Beimyxiisie VYeruslii onpoc, | bubanorexa
MHOTOT'PaHHUKH. MUCbMEHHBIN LOK:
T i https://m.edsoo.ru
eopema Jiliiepa. KOHTPOJIb JOOMX9GALS
[IpaBunbHBIE U
MOy PaBUIIbHbBIC
MHOT'OTPAaHHUKHU
6.7 KontponbHas KonrponpHas Bubnnorexa
pabora paGora [MOK:
"™ " https://m.edsoo0.ru
HOTOTpaHHHKH /3N52B3TEM
7.1 | Pa3men 7. [TonsiTue BekTOpa Ha AKTyanu3upoBath (aKThl © METOIbI YcTHbIi onpoc, | bubnnorexa MaremaTnuecka

1HOK:



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM

7.2

7.3

7.4

7.5

7.6

7.7

7.8

Bekropsl B
NPOCTPAHCTBE
(12 9)

TUIOCKOCTH U B
IPOCTPAHCTBE

CymMma BEKTOpOB

Pa3HocTh BEKTOpPOB

IIpaBuno
napajuiesenumne1a

YMHOXEHNE
BEKTOpa Ha YHCIIO

Paznoxenue
BEKTOpa 1o 0azucy
TPEX BEKTOPOB, HE
JIS)KAIINX B OJHOM
INIOCKOCTH

CkansipHoe
MIPOU3BEICHNE

Brruucnenue yria
MEX]y BEKTOpaMH B
IIPOCTPAHCTBE

IJIAaHUMETPHH, PEIIEBAHTHEIE TEME,
MPOBOJIUTH AHAJIOTHH.

OmnepupoBath MOHATUSIMU: BEKTOP HA
IJIOCKOCTH U B IPOCTPAHCTBE;
KOMILJIAaHAPHBIC BEKTOPHL.

[IpuBoauTH IPHUMEPHI HU3UIECKUX
BEKTOPHBIX BETUYMH.

OcBanBaTh MpaBHUJIa BHITIOTHEHUS
JIEUCTBUH CIIO)KCHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXXEHHS BEKTOPA HA YUCIIO.

Jlokxa3bIBaTh MPU3HAK
KOMILJIAHAPHOCTHU TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3IOKEHUU
0000 BEKTOpa MO TPEeM JaHHBIM
HEKOMILJIAHAPHBIM BEKTOpam

OUCHMEHHBIN https://m.edso0.ru
KOHTPOJT /LRBSE3B09
YcrHblit onpoc, | bubanoreka
MTUCHMEHHBIN LOK:
https://m.edsoo.ru
KOHTpOJIb IMNTSX2XL8
Ycrublii onpoc, | bubnuoreka
MMUCHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOIIb /SHBMZ1POH
Ycrublii onpoc, | bubnuoreka
MMUCHhMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOIIR IXS6ANTLA2
Ycrublit onpoc, | bubnmmoreka
MMUCHMEHHBIN LOK:
https://m.edso0.ru
KOHTpOJIB /MJUH128LR
YcTHbIl onpoc, | bubmmoreka
MUCHbMEHHBIN [OK:
https://m.edso0.ru
KOHTpOJIE /U760IDCTG
YcrHbli onpoc, | bubnmmoreka
IIMCHMEHHBIN LOK:
https://m.edso0.ru
KOHTPOIIb 1JZ46VNCT71
YcTHbIi onpoc, | bubnnorexa
MMUCHhMEHHBIN LOK:

https://m.edso0.ru

/IU5196UQP

1 TPaMOTHOCTb,
JTyXOBHO-
HPaBCTBEHHOE
BOCIIHTaHUE



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP

KOHTPOJIb

7.9 [Ipocreiimue 3anaun YcTHbIi onipoc, | bubnnoreka
C BEKTOpaMu IMCEMEHHBII LOK:
https://m.edso00.ru
KOHTPOIIR [FIXV79T8B
https://m.edso00.ru
NCWURNGO1
https://m.edso00.ru
[BEHWOELKS
https://m.edso00.ru
[P3WBWZZSY
8.1 | Pasnexn 8. O000mmenue u Pemats cTepeoMeTpudeckue 3aaaun YcTHbIi onpoc, | bubnnoreka MaremaTnyecka
IoBTopenHe, CHCTeMATH3aLus Ha JIOKA3aTEIbCTBO MATEMATUIECKUX OHCEMEHHELA LOK: 1 PAMOTHOCTb,
. i https://m.edsoo.ru
0000IeHNe U SHAHM OTHOILIEHUH, HaX0XK/IEHUE KOHTDOJb /ECDRMXSN Ve JYXOBHO-
r€OMCTPUUCCKUX BCIIMYNH (IIJ'II/IH, YTJIOB, _— HPABCTBCHHOC
cucreMaTu3aums MIoA/eH, 05HEMOR) https://m.edsoo.ru
o ’ : /XXBTFPSWL BOCIIUTAHHUC
SHAHHH Hcnons30Barh MPU PEIIEHUH TR T
(59) CTEPEOMETPUUYECKHX 3a1a4 hitps://m.edsoo.ru
nnaI:mMeT pnqecme (baKThl ¥ METOIBI [3IAWXEK]
8.2 Hrorosas P b Kountpoibnas bubnunoreka
ITpOBOIAMTE IOTHUECKU KOPPEKTHBIE 1OK:
KOHTpOJIbHAA padoTa JIOKa3aTeNbHBIE PACCYHKICHUS P pabota https://m.eds00.ru
PEIICHUN CTEPEOMETPUIECKUX 1 ISEGPDWNKO
MJIAHUMETPUUECKHUX 3a]1ay. https://m.edso0.ru
CpaBHUBATh U aHAJIM3UPOBATD IX3ZG8AGSO

pealIbHbIC CUTYAIIUU U BHISBIISITH
BO3MOXKHOCTP €€ MOJISTMPOBaHUS Ha
SI3BIKE TEOMETPHUH.

MonenupoBaTth peaabHy0 CUTYaIHI0
Ha SI3bIKE TEOMETPHH U HCCIIeIOBATh
MTOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
WCIIOJIb30BaHHUEM ammapaTa anreOpsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBbI IPU PELICHUH 3a/ad.



https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO

ITonydars npencraBieHue o
reoMeTprH Kak O pa3BHUBAIOLIEHCS HayKe,
HCCIIEIYIONIEN OKPYKaIOIIUH MUp,
CBSI3aHHOM C pealbHBIMU OOBEKTaMH,
[IOMOTAOIIEN PELINUTh PEAIbHBIE
JKU3HEHHBIC CUTYALMH O POIU
CTEPEOMETPUU B PA3BUTUU COBPEMEHHBIX
VHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUM.

CpaBHI/IBaTL " aHAJIN3UPOBATH
YTBCPKACHUS C LHCIIbIO BBIABJICHHUA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUM.

UccnenoBath mocTpoeHHbBIE MOACIH.
Hcnonws3oBath nu(pOBEIE peCypCh

11 knacc (102 u)
No Paznen Tema Kon-Bo Bune! nesrenpHocTH Kountponb ONEeKTpOHHBIE OCHOBHBIE
n/n 9acoB, (mdpoBsie) HaTpaBICHUS
OTBOJIMMBIX 0o0pa3oBaTesIbHBIC | BOCHHTATEIBHO
Ha pecypchl i IeATeNTbHOCTH
OCBOCHHUE u
TEMBI (YHKIIMOHAIBHO
1 TPaMOTHOCTH
1.1 | Pa3gen 1. [ToBTOpEHUE TEMBI 1 AkTyanu3upoBath (haKThl © METO/IbI YcrTHbIi onpoc, | bubnmoreka MaremaTnyecka
AHaJuTHYeCcKas "Koopaunatst HJIaHUMETPHUH, PEJIEBAHTHBIC TEME, HHUCbMEHHBIN IP{[tft)K// d s TPaMOTHOCTS,
PS://M.easoo0.ru _
reomeTpus BEKTOpA Ha MPOBOIUTH aHuaJ'IOFI/II/I. KOHTPOIb WERSDSI2U JIlyXOBHO
CBoAUTH IEHCTBUS C BEKTOPAMH K AVERSUSIAL HPABCTBEHHOE
(15 9) IJIOCKOCTH U B .
; aHAJIOTHYHBIM JIEHCTBUSAM C UX BOCITHTAHME
TIPOCTPAHCTBC KOOpIUHATAMH.
12 IToBTOpEHKE TEMBI 1 BCIOMHUTB ONpeeneHne ckamssproro | Y CTHBIN onpoc, | bubnuoreka
"CraJsipHOe YMHOXEHHS ¥ €T0 CBOWCTBA. THChMEHHBIH Ir;[t?K/ o
PS://M.easoo0.ru
[POM3BE/ICHUE BpIuncaATh C HOMOILBIO CKAJISIPHOTO KOHTPOIIb IMBJOGONI7



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7

1.3

BEKTOPOB"

14

[ToBTOpEHME TEMBI

"Beruncienue yria
MEXIYy BEKTOpaMHU

B MpocTpaHcTBe"

1.5

[ToBTOpEHME TEMBI
"VpaBHeHue
IPsIMOiA,
MPOXOIAIIEH uepe3
JIBE€ TOYKH"

1.6

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

1.7

Bekropnoe
IIPOU3BE/ICHUE

1.8

JInnenneIe
HEpPABEHCTBA,
JIMHEHHOE
pOrpaMMHUpPOBaHU
e

AHanutnyeckue
METOJBI pacyéra
yriia MeXIy
IJIOCKOCTSIMH B
MHOTOI'PaHHHUKaX

YMHOXEHWSI JUTHHBI BEKTOPOB, YTIIBI
MCXKAYy HUMHU, YCTaHABJIUBATH
IEPIEHIUKYIAPHOCTE BEKTOPOB.

BrIBOAHTE ypaBHEHHE TUIOCKOCTH U
(opMyITy paccTOSIHUS OT TOUYKH JI0
TJIOCKOCTH.

Pemats 3agauu, coueras
KOOPJMHATHBINA Y BEKTOPHBIM METOIBI.

[IpoBoaNTE TOTHYECKH KOPPEKTHEIE
JIOKa3aTelIbHbIE PACCYKICHUS MPH
pEILICHUN TEOMETPUIECKUX 3a/1a4 Ha
MPUMEHEHHE BEKTOPHO KOOPAHMHATHOTO
METO/1a.

AHanM3upoBaTh U MOJICITHPOBATH HA
S3bIKE TEOMETPUH PeajbHbIE CUTyalllH,
CBSI3aHHBIE BEKTOPAMH U KOOPIWHATAMH.

HccnenoBath MoCTpOSHHBIE MOJIENH, B
TOM YHCJIE ¥ C UCITIOJIb30BAHUEM
armapata anreOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBIL.

3HaKOMHTBCS C UCTOPUEH Pa3BUTHUS
MaTEeMaTHKH

Ycrublii onpoc, | bubnrorexa
MMACbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpOIb /55KY41LVG
YerHbli onpoc, | bubanoreka
MUCHMEHHBIN IOK:
https://m.edsoo.ru
KOHTpOIb /U20HPUSBW
YcTHBI onpoc, | bubnroreka
[IACbMEHHBIN [OK:
https://m.edsoo.ru
KOHTpOIb /VYIHSTERW
https://m.edsoo.ru
/541910WGX
YcrHblii onpoc, | bubnuorexa
MMACbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpOIb INTYOG2APM
Ycrublii onpoc, | bubnnorexa
[TACbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOJIb /S4EQT7JQ8E
https://m.edsoo.ru
[VPKWBB4AA
Ycrublii onpoc, | bubnnorexa
MIUCHMEHHBIN IOK:
https://m.edsoo.ru
KOHTpOIb /KHJ20M3PV
https://m.edsoo.ru
/DDXUUAIA5



https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5

1.9 ®opmyna YcrTHbIi onpoc, | bubnuoreka
paccTosiHusi OT MUCHbMEHHBIN Ihlt?K// d
PS://m.eds00.ru
TOYKH JI0 KOHTPOJIb /SG451UUG1
MIJIOCKOCTH B
KOOpAMHATaxX
1.10 Haxoxnenue VYcrublii onpoc, | bubnuoreka
PacCTOSHUM OT IIUCbMEHHBIN ﬁ?K” d
PS://m.eds00.ru
TUTOCKOCTH B KyOe
1.11 Haxosxnenne YcrHslii onpoc, | bubnnorexa
PacCTOSIHUM OT IIMCbMEHHBIN Ihlt?K// d
ps://m.eds00.ru
TOYKH JI0 KOHTPOJIb /UZ15UU37F
TIJIOCKOCTH B
[IPaBUIBLHOMN
nupamuie
1.12 KonTposnbnas KonTponbHas Bbubnmuoreka
OK:
pabora pabota 1
A https://m.edsoo.ru
HaJINTUYCCKas J8NGILGHFM
reomerpus”
2.1 Pa3znea 2. CeueHus CTpouTh ceueHus. YcrTHbIi onpoc, | bubnmoreka MaremaTHnuecka
[HoBTOpEHME, MHOT'OTPaHHUKOB: PemaTs cTepeoMeTPHUECKHE 3a1a41 HA | [ryichMEHHBIH Ihlt?K// d sl TPaMOTHOCTb,
ps://m.edso0.ru .
OﬁoﬁmeHHe u CTaHHapTHBIe I[OKEB&TGJ'II:;CTBO MaTEMAaTHUYCCKUX KOHTpO.TIB 1219603NH AYXOBHO
OTHOIICHWHU, HAXOXKACHUC A HPaBCTBEHHOE
cHCTeMaTH3auusl MHOTOT'PaHHHUKHU
. reOMEeTPHUYECKUX BEIUYMH ([UIUH, YIJIOB, — BOCIHMTAHKE
2.2 | snanmii (15 9) CeueHust MTormaei, 0GHeMOB). YcTHBIH ompoc, EP(I?}J{IHOTeKa
MHOTOTPaHHUKOB: Hcnonb30Bath Npy pEIIEHUN HMCHMEHHBIN HOK:
CTEPEOMETPHUCCKUX 331 https.//m.edsoo.u
METO/I CJIE/I0B p p b A KOHTPOJIb /52XG02J5B
TNIAHUMETPHUUYCCKHUE (DAKTHI 1 MCTOObI. o
2.3 Ceuenus p A YcTHbIii onpoc, | bubmuorexa
ITpoBOIUTE TOrMYECKU KOPPEKTHBIE = 1[OK:
MHOT'OTPaHHUKOB: JIOKA3ATENbHEE PACCYIKICHHS DU MUCbMEHHBIN httos+//m.edsoo.ru
CTaHJapTHbIE KOHTPOJIb



https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ

2.4

IIOCKOCTH,
MepPEeCeUCHUS
MPSIMBIX U
TUIOCKOCTEH

25

[TapannensHbie
npsiMbIE U
IUIOCKOCTH:
napajuiejabHble
ceUeHUs

2.6

[TapannensHbie
psIMbIE U
TJIOCKOCTH: pacu€T
OTHOIIICHUH

2.7

[TapamiensHbIe
IIpsIMBIE U
IUIOCKOCTH: YTJIBI
MEXIY
CKPEIIMBAIOIINMUC
A IPSIMBIMU

2.8

IlepnieHqukynsipH
b€ MPSAMbIE U
IJIOCKOCTH:
CTaHJapTHHIE APl
NePIEHANKYJISIPHBI
X INIOCKOCTEH U
MPSIMBIX,
CHUMMETPHUU
MHOTOI'PAaHHHKOB

[IepnienqukynsipH

PELICHUN CTEPEOMETPUIECKUX 3a1ad.

CpaBHUBATh U aHAIU3UPOBATH
peasbHbIe CUTYalluH U BBISBISITH
BO3MOKHOCTb €€ MOJIETUPOBaHuUs Ha
SI3BIKE TEOMETPHUU.

MozenupoBaTh peaqbHyI0 CUTYaIUIO Ha
SI3bIKE TEOMETPUHU U HCCIIEIOBATh
MOCTPOECHHBIE MOAETH, B TOM YHCIIE U C
HCTIOJIb30BaHMEM ammapaTa anreOpbl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
MPOrpaMMBI TIPH PEIICHUH 33124

[CUP7TCPXQ

YcTHbIl onpoc, | bubmmorexa
MUCHMEHHBIN HOK:
https://m.edso0.ru
KOHTPOJIB /IMM69MKRDP
YcTHBI onpoc, | bubnnoreka
MUCHMEHHBIIN [OK:
https://m.edsoo.ru
KOHTpOJIb /O71ROIJFI
YerHsbli onpoc, | bubnroreka
MUCHMEHHBIN [OK:
https://m.edsoo.ru
KOHTpOIIb [26EPTM74A
YcrHblii onpoc, | bubnuorexa
MMUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb

IYQUVT6EVZX

YcTHBIM ompoc,

Bubnuoreka



https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/YQUVT6VZX

2.9

BIC TIPSIMBIC U
IUIOCKOCTH:
TeopemMa O Tpex
HEePIEeHINKYIIpax

2.10

[lepnienquKynapH
bI€ TIPSIMBIC U
IUIOCKOCTH:
BBIYHCIICHUS JITHH
B MHOTOTPaHHUKAX

2.11

IToBTOpEHUE:
IO
MHOT'OyTOJIbHUKOB,
dbopMyIbl 15
OIS,
COOOpakeHHsI
no00ust

MHACHEMCEHHBIN [HOK:

KOHTPOJIb https://m.edso0.ru
[HQIN20ZJP

YcTHbIl onpoc, | bubmmorexa

[MUCHbMEHHBIN IOK:
https://m.edsoo.ru

KOHTPOJIb

[OWFAQ1A9J

2.12

[ToBTOpEHMeE:
IUI0IIAAN
MHOT'OyTOJIbHUKOB,
dbopMyIbI 15
OIS,
COOOpakeHHsI
no00ust

[nomanu ceuennii
MHOTOTPaHHHUKOB:
TI0IIAAN
MMOBEPXHOCTEH,
paspe3aHus Ha
YacTH,

YcTHBI onpoc, | bubnnoreka
MUCHMEHHBIN [OK:
https://m.edsoo.ru
KOHTPOJIb IFDRZ0O9G4X
YcrHblii onpoc, | bubnrorexa
MUCbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb /1ZYRNNIKV
https://m.edso0.ru
/HWHVENLOO
Ycrublii onpoc, | bubnnorexa
MUCbMEHHBIH HOK:
https://m.edsoo.ru
KOHTpOIIb [X2HRMO9HD4
https://m.edsoo.ru
/BHAELY9NG6



https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6

COOOpaKCHHUSI

IOA00u
2.13 KonTtponpHas KonTponpHas bubnnoreka
pabota pabota HOK:
" . https://m.edsoo.ru
OBTOPCHHC: /SBUWIWWV1
MHOTOTPaHHHKH,
CeUeHUs
MHOTOI'PaHHHUKOB"
3.1 | Pa3gea 3. O0ném O0BEéM Tena. CB0O0OHO OTIEPUPOBATH MOHATHIMH: Vcrublii onpoc, | bubnuorexa Maremarnyecka
MHOTOTPAHHHKA O6BeM 00BeM Tema, 00beM MPSAMOYTOIBHOTO HCEMEHHELH Ir;[t?K/ . s TPAMOTHOCT,
ps://m.eds00.ru )
(17 9) NPAMOYTOJIBHOTO ngneﬂenﬂneﬂa‘ . KOHTpPOJIb I6UXGOORCY AYyXOBHO
OpMYJIMPOBATh OCHOBHBIC CBOMCTBA _—r = e
napaJuleNenumne/a o 6});:4()?; P HPaBCTBEHHOC
: > BOCIUTaHHE
3.2 3azaun 00 Jloka3bIBaTh TeopeMy 06 0ObeMe YcrHelii onpoc, BI/(I)6}J<1H°T6K3
YABOEHUH Ky0a, 0 NPpSAMOYTOJIHOI'O MapajuleIenuIesna, UCbMEHHBIN Ihlttps:/ /m.eds00.1u
KBaJpaType Kyoa; CIIC/ICTBHS U3 HEe. KOHTPOJIb NK2I2TXEE |
0 TPHUCEKIMH yIJia Pa3pes3aTe MHOTOTpaHHUKH, -
HEePEKIIAIbIBATh YaCTH. »
3.3 CrepeomeTrpuyeck eI YcrHblii onpoc, | bubnuorexa
Pemrath crepeoMeTpUUECKUE 3a/1a4H, . 1OK:
ue 3aJ1auu, 6 MMMCbMEHHBIN :
CBSI3AHHBIC C BBIYHMCJICHUEM OO0OBbEMA https//medsooru
CBA3AHHEIC C IPSMOYTOJILHOTO MapalllesIenuIIea, KOHTPOJIb JODR6H6TQS
00BEMOM [PU3MBIL.
IPSAMOYTOIBHOTO CpaBHUBATh U aHAIN3UPOBATH
napaUIelenune/a YTBEPKICHUS C IIEJbIO BBISBICHUS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX =
3.4 [Tpuknanneie oPP PP VYcruslii onpoc, | bubnuorexa
PacCyKICHUIA. . 1IOK:
3a/1a4uu, CBA3aHHBIC MMACHMEHHBIN :
AHaJ'II/ISI/IPOBaTL nu MO,Z[CJIHpOBaTL Ha https//medsooru
C BRMHCICHHEM A3BIKE TEOMETPUHU PEAIBHBIE CUTYAIMH, KOHTPOJIb JOSHTIOT1G
00BEMa CBsI3aHHBIE C 0OHEMOM TPSIMOYTOJILHOTO
HpﬂMoerHLHOFO napauiCicnuiicaa, Mpu3Mbl, IMpaMUuibl.
napaJulesenunesa HccnenoBath MOCTPOCHHBIE MOJICIH, B
o o TOM YHUCJIC U C UCITOJIB30BAHUEM v
3.5 O0béM mpsmoit YcrHslit onpoc, | bubnnorexa



https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G

3.6

IIPU3MBI

3.7

CrepeomMeTrpuueck
ue 3a7a4d,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB PSIMOH
HPU3MBI

3.8

[Ipuxnagueie
3a/1a4uu, CBA3aHHBIC
¢ 00bEMOM
PSMON MPU3MBbI

3.9

Brruucnenune
00BEMOB TEII ¢
ITOMOIIILIO
OITPENIEIIEHHOTO
uHTerpana. OobpémM
HaKJIOHHOM
MIPU3MBI

3.10

Brruucnenune
00BEMOB TeI ¢
ITOMOIIILIO
OITPENIEIIEHHOTO
uHTerpana. OobpEm
TUPaMUIbI

dopmyia o6bpEéMa
HpaMUIbL.
OtHoleHue

armapata anreOpsl.

BBIBOAMTE OCHOBHYIO HHTETPATLHYIO
(dbopmyITy IS BEIMUCICHUSI OOBEMOB Tedl.

JoxkaspiBaTh TeopemMy 00 00beMe
HaKJIOHHOW NpU3MBI HA TpUMEpPE
TPEYroJIbHON NPU3MBI U JJIS
MIPOU3BOJIBHOM MTPU3MBL.

JlokxaspBaTh Teopemy: 006 o0beMe
MUpaMUIBL, GOPMYIUPOBATE CIAEACTBUS
U3 Hee: 00beM yCeUeHHOM MMpaMHIbI.

BeIBoAHTE GOpMYITY JJIS1 BBIYHCICHUS
00BEMOB YCEUCHHOM MTUPaMHIBI

MHACHEMCEHHBIN [HOK:
KOHTPOJIb https://m.edso0.ru
[BAIL9YHYJ
YcTHBI onpoc, | bubnroreka
[MACHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpOIL /1D8HV54A9
Ycrublii onpoc, | bubnuorexa
MTUCHMEHHBII [OK:
https://m.edsoo.ru
KOHTpOIL /QIYCAF8IU
YerHsbli onpoc, | bubnroreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb JON585060H
YerHsblit onpoc, | bubaroreka
MMACHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb /2CILCMKSN
YcrTHbIi onpoc, | bubnnoreka
[MACHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTpOIb /AL3PODCYE



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E

3.11

00BEMOB MUpaMuJ
¢ 00LIUM yTIIOM

https://m.edso0.ru

CrepeoMeTprieck
W€ 3a7a4H,
CBSI3aHHEBIC C
00BEMaMu
HaKJIOHHOM
IPU3MBbI

3.12

3.13

CrepeomMeTrpuueck
ue 3aJ1a4u,
CBSI3aHHBIC C
00BEMaMu
TUPAMUJIBI

3.14

[Ipukiagueie
3a/1a4u M0 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
HAKJIOHHOM
IPU3MBbI

3.15

[Ipukiagueie
3a/1a4u 10 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
IIUPAMU/IBI

IIpumenenue
00BEMOB.
Brraucnenune

/3GOOAJRNY
YcTHBIi onpoc, | bubnnoreka
MMUCHMEHHBIN [OK:
https://m.edso0.ru
KOHTPOIIB /TTRSRHWO7
VYerHblii onpoc, | bubnnorexa
MMACHbMEHHBIN [OK:
https://m.edsoo.ru
KOHTPOJIH /SF480DTS6
YerHsbli onpoc, | bubnroreka
MUCHMEHHBIN LOK:
https://m.edsoo.ru
KOHTPOJIb J9SF60YYVX
YerHsbli onpoc, | bubnroreka
MUCHMEHHBIIN LOK:
https://m.edsoo.ru
KOHTPOJIb /ZAMZ27TRMY
YcrTHbIi onpoc, | bubnnoreka
MUCHbMEHHBIN [OK:
https://m.edso0.ru
KOHTpOIIb /I39CX03CP



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP

paccTOsIHUS 10

IJIOCKOCTH
3.16 KonTponpHas Kontponbnas bubnnorexa
3 OK:
abota "O0bEM pabota HOK:
P " https://m.edso0.ru
MHOTOI'PaHHHKA IXNWZSSJ7P
41 | Paznen 4. Teaa Humuaapuyaeckas CB00O0IHO ONEpPUPOBATH MOHATHIMU: YcTHbId onpoc, | bubnnoreka Maremarndecka
Bpauenus (24 4) MMOBEPXHOCTD, IHIHHAPHUYECKas ITIOBCPXHOCTD, HUCbMEHHBIN IthK:// g 51 TPaMOTHOCTB,
ttps://m.edsoo.ru .
oOpa3zyroiue HHIJ/}HHIIP : " KOHTPOJIb [7TDHKEHEGS AYXOBHO
. 3y4ath CIOCOObI MOIyYEHHS HDRARERES0
LHITHH AU ECKOH Y 0 y HPABCTBEHHOE
MUWINHAPUYCCKOU MMOBEPXHOCTHU, BOCIIUTAHUE
MOBEPXHOCTHU HTHHpA.
4.2 Hunuaap. Ipamon N300paxarh MWIMHIP U €r0 CCYCHUS Ycruelii onpoc, | bubamnorexa
KpYroBOU MJIOCKOCTBIO. THCHMEHHBIH IthK:
LTI IP. CB0OOOHO ONIEPHPOBATH MOHATHIAMH: KOHTPOJIb /I:}If\// /VT/ f}ngogéru
IIomans KOHHYECKask IOBEPXHOCTh, KOHYC, TS
YCEUYEHHBIA KOHYC.
MOBEPXHOCTHU
Nzy4date ciocoOsI mosryueHust
HHATMHAPA KOHMYECKOH MOBEPXHOCTH, KOHYCA.
4.3 Konnyeckast N3006paskaTh KOHYC M €r0 CeUCHHUs YcrHblii onpoc, | bubnuorexa
IMMOBCPXHOCTD, IIJIIOCKOCTHIO, HpOXOL[SIIIIeﬁ 4epe3 OCh, U IIUCbMCEHHBIN HOK
oGpasyomye IIOCKOCTBIO, TMIEPICHIUKYIISIPHOM K OCH. KOHTPOJTh /h;t\[};/E/r;lHedsé(?.ru
KOHMYECKOI BeIBOANTE (OPMYIIBI TSI BEIYUCICHHS [PVRE7HQ6Y
OOKOBOM M TIOJTHOM TIOBEPXHOCTEH TN
MTOBEPXHOCTH.
BpAICHUS.
Konyc PemaTh cTepeoMeTpHUECKHUE 3a1a4H,
4.4 Ceuenue koHyca CBSI3aHHBIE C TEJIAMH BpAILCHUS, YcrTHbIit onpoc, | bubnmoreka
TLI0CKOCTBIO, HAXOKIEHHEM TIONIATH GOKOBOM 1 TMCHMEHHBIH OK:
HapaHHeJILHOi/'I MOJTHOM MMOBCPXHOCTHU, TOCTPOCHUEM KOHTpOJII) https'//m'edsoo'ru
ceueHuit [EOVSHALSL
MJIOCKOCTH ’
HMcnons30Bath MpHU PEIICHAH 3a/1a4
OCHOBaHUS
IUJIAHUMETPHUYECKHE (DaKThl U METO/IBI.
4.5 Y ceuéHHBII KOHYC. CpaBHHBATH 1 AHATH3HPOBATH YcrHbIi onpoc, | bubnuoreka
MMHUCbMEHHBIN LOK:

N3obpakenue

YTBCPKACHUS C LCIIbIO BBIABJICHUA



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L

4.6

KOHYCOB U
YCEUEHHBIX
KOHYCOB

4.7

IInomanes 00KOBOI
MTOBEPXHOCTH U
MMOJTHOM
MOBEPXHOCTH
KOHYycCa

4.8

CrepeomMeTrpuueck
ue 3aJ1a4i Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
HOCTPOCHUEM
CEYCHUN
HWIMHApPA, KOHyca

4.9

[Tpuxnagaeie
3a71a4M, CBA3aHHbIC
C UWIMHAPOM

4.10

Cdepa u map

[lepeceuenue
chepsl 1 mapa ¢
IUIOCKOCTBIO.
Kacanue mapa n
cdepsl
IUIOCKOCTBIO. B

JIOTUYECKH KOPPEKTHBIX W HEKOPPEKTHBIX
paccyKIeHUM.

AHaHI/I3I/IpOBaTL 1 MOACIIUPOBATH HA
S3BIKE TEOMETPUH pPeajbHbIe CUTYalnH,
CBsI3aHHBIC C KOHYCOM U NWJIMHAPOM.

HccnenoBath mocTpoeHHBIE MOJIENH, B
TOM YHCJIE U C UCTIOJIb30BaHUEM
armapata anreOphl.

AKTyanu3upoBath (DaKThl H METOIBI
IIJIAaHUMETPUH, PCIICBAHTHBIC TEME,
IIPOBOJUTH aHAJIOT'UH.

CB000IHO OTIEPUPOBATH MOHATHIMU:
ctepa u 1map, UEHTpP, paaUycC, TUaMeTP
ctepsl 1 mapa.

HUccnenoBath B3aMMHOE PacloOKEHUE
chepsl 1 MITOCKOCTH.

dopMyIHpoBaTh ONpeIeeHIe
KacaTeJbHOI MIIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHON IIIOCKOCTH.

BeiBoAUTE GOpMYITY IJIS1 BBIYHCICHUS
Iomaay cepsl uepes paguyc chepsl.

Pemath crepeoMeTpuueckue 3agauy,
CBSI3aHHBIE CO cPepoii U Mmapom,
HaX0XKJIEHUEM IIomaau chephl U ee
JacTel, TOCTPOCHUEM CeueHuil cepsl u
mapa.

AHaJ’II/I?;I/IpOBaTI) " MOACIMPOBATH HA
SA3BIKE TCOMETPHUHU PCATIbHBIC CUTYalluu,
CBsI3aHHBIE C MAPOM U cepoi.

Pemmates nmpocTele 3a1auu, B KOTOPBIX
(UTYypHUpyIOT KOMOMHAITUH TEJ BpaIlIleHUs
Y MHOTOT'PaHHUKOB.

KOHTPOJIb https://m.edsoo.ru
[OVKWVDCTE
YcrTHbIif onpoc, | bubnnoreka
MUCHbMEHHBIN HOK:
https://m.edsoo0.ru
KOHTPOIIB |AWKB9EANE
https://m.edsoo.ru
/ONFAUE3KJ
VYerHblii onpoc, | bubnnorexa
MUCHMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIB /QZVH5EXLY
https://m.edsoo.ru
[AKF6PW62W
YcTHBI onpoc, | bubnroreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb [3429ZLHT5
https://m.edsoo0.ru
[ZYBENPVKD
YcTHbIl onpoc, | bubmmorexa
MUCHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIB /W1TVKAJOR
YcTHbIl onpoc, | bubmmorexa
MUCHbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOIIB JJF8NB5ZS0
https://m.edsoo.ru
/MB6WK9K950



https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O

411

U M300pakeHne
mapa

412

YpaBHeHue
cdepsl. [Lnomans
cdepsl u e€ yacten

4.13

CummeTtpust chepsl
¥ mapa

4.14

CrepeomMeTrpuueck
ue 3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHHUEM X
CeYeHU I
IIOCKOCTBIO

4.15

[Ipuknannbie
3aJla4n, CBSI3aHHEIC
co cepoii u
apom

[ToBTOpEHue:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIYHCJICHYS B
OKPYKHOCTH,
CTaHJapTHbIE
no00ust

Hcnonb30Bath Npy pelieHuH 3a1a4,
CBSI3aHHBIX €O c(hepol U mapom,
IUTAHUMETPHYCSCKUE (PaKThl ¥ METOJIBI.

Pemathb cTepeomerpuueckue 3a1au,
CBSI3aHHBIC C TEJIAMU BPAICHHUS,
MOCTPOCHUEM CEUCHHI Te BpaICHHS, C
KOMOHHAIIUSMU TEJl BpaIlleHUs U
MHOTOTPaHHUKOB.

ITpOBOJUTE JIOTUYECKU KOPPEKTHEIC
JTIOKa3aTeNIbHbIC PACCYKICHUS MPU
pEIIeHUH TeOMETPUYECKUX 3a1a4,
CBSI3aHHBIX C MIEPICHIUKYJISIPHOCTHIO
IJIOCKOCTEH.

AHaMU3UpOBaTh U MOJICTUPOBATH HA
SI3BIKE TEOMETPUH peabHbBIC CUTYAIINH,
CBSI3aHHBIE C MHOTOTPAHHHKAMH.

HccnenoBath MOCTPOCHHBIE MOJICITH, B
TOM YHCJIC U C UCIIOJIb30BaHUEM
armapata anreopsl

YcTHBIi onpoc, | bubnnoreka
MUCbMEHHBIH HOK:
https://m.edso0.ru
KOHTPOJIL /U8G24BO8H
YcrTHbIi onpoc, | bubnnoreka
MUCbMEHHBIH HOK:
https://m.edsoo.ru
KOHTPOJIB /6E6GX0YJS
YcTHBI onpoc, | bubnroreka
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTpPOIIB IMSYBPKH7R
https://m.edsoo.ru
IMXRDTK72T
YcrTHBIi onpoc, | bubnnoreka
MUCHbMEHHBIN HOK:
https://m.edso0.ru
KOHTPOJIb IXWS5LI7A9]
YcrHblii onpoc, | bubnrorexa
MUCHMEHHBIN OK:
https://m.edsoo.ru
KOHTPOJTb

[EJ2Q0DAVEJ]



https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ

4.16 Paznuynbie Ycrublii onpoc, | bubmnorexa
KOMOMHAIUHU Te MUCHMEHHBIN LOK:
https://m.edsoo.ru
BpallCHUA U KOHTPOJIb ILE7933LXX
MHOTOTPaHHHUKOB
4.17 3agaun 1o TeMe Ycrublii onpoc, | bubmioreka
"Tena u MMUCbMEHHBIN HOK:
https://m.edsoo.ru
TIOBEPXHOCTH KOHTPOJIb [PHHL CG54E
n
BpalICHUsA https://m.edsoo.ru
[22WPBLTP9
4.18 KonrponpHas KontponbHast Bubimoreka
pabora "Tena u pabota LOK:
https://m.edsoo.ru
IMMOBEPXHOCTHU /33W222M63
BpaieHus"
51 | Paspmea 5. O0BEM IUIIHHIpA. CB0OOIHO ONEPUPOBATH HOHITUSIMU: YcTHbI onpoc, | bubmnorexa Maremarudecka
Ilnomann Teopema 06 06BeM Terna, TIOMa/b IOBEPXHOCTH. UCbMEHHBIN HOK: A TPaMOTHOCTb,
N i https://m.edsoo.ru
MOBEPXHOCTH U 00BEME IPSAMOTO PopmyMpOBATEL OCHOBHBIE CBOHCTBA KOHTPOJIb 11ZN2S6ZMO AYXOBHO-
. 00BEMOB. . HPaBCTBEHHOE
00bEMBI KPYIVIBIX | IWJIKMHApA p
Jloka3pIBaTh TEOPEMEL: 00 00BEME — BOCIIATAHME
52 | Ten (9 u) Brraucnenue HIHHIPa; 06 0GBeMe KOHyCa. YcTHBIN orpoc, EIgEI/IOTeKa
00BEMOB TeEN ¢ BeIBoIUTE (pOPMYIIBI A7Is1 BEIYUCIICHUS UCHMCHHBIN HOK:
00beMa yCEUEeHHOTI0 KOHYyCca hitps://m.edso0.ru
IIOMOIIBIO y yea. KOHTPOJIb IACTOMFMVF
OIIPEENEHHOTO HccnenoBaTh MOCTPOCHHbIC MOJICIH, B
unTerpaa. O6BEM TOM YHCJIC U C UCIIOJIb30BAaHUEM
armapara ajareopbl.
KOHYyCa
3HaTh BO3MOKHOCTH peuI€HuAd 3aj1a4 Ha
5.3 ITnomanu 60koBoOM HOCTPOCHHE LUPKYJIEM U JIMHEHKOM, 0 YerHelii onpoc, El/gﬁnmem
U TIOJIHOM KIaCCUYECKUX HEpa3pelIMMBIX 3aaa4ax. UCEMEHHBIN Ihlttps:/ /m.edsoo.ru
CB000/IHO OIIEpPUPOBATH IOHATUAMU: Enp— '
IOBEPXHOCTH o PHp TOHITY KOHTPOIIB [ZYTK7P8B1
KoHyca IIAPOBOM CErMEHT, LIIapOBOii CIIOH,
54 IIAPOBOI CEKTOP, OCHOBAHUE H BBICOTA S 7 [ < —
Crepeomerpudeck CErMeHTa, OCHOBAaHHE M BBICOTA Ii ’ 1OK:
yie 3a/1auH, IIMCbMEHHBIN :

[1apoBOro CJI0.

https://m.edsoo.ru



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

55

CBSIBAHHBIC C
BBIYHUCJIICHUCM
00BEMOB
IWIHHJPA, KOHyCa

5.6

[Ipuknaansie
3aJ]a4d 10 TEME
"OOBEMEI U

98 (0} 1060107
MTOBEPXHOCTEN

n

TCII

5.7

O6béM mapa u
IIapPOBOTO
cexropa. Teopema
00 00béMe mapa.
[Tnomane cheps.
CrepeomMeTrpuueck
ue 3aJa4u,
CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB 11apa,
IIapPOBOTO
CerMEHTa U
IIaPOBOT'0 CEKTOPA

[Ipuknanueie
3a7a4M 1O TeMe
"O0BEMBI TEI",
CBSI3aHHBIE C
00BEMOM 11apa U
TUTOMIAJIBIO C(HEepHl.

BBIBOAUTE GOPMYITBI JJIST HAXOXKICHUS
00BEMOB MTAPOBOTO CETMEHTA, IIAPOBOTO
CEKTOpa, IIom@aau chepol.

Jloka3siBaTh TeOpeMy 00 00beMe Iapa.
Pemrath cTepeoMeTpHUUECKHE 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMOM IIIapa, MAPOBOTO
CerMeHTa, MAapOBOTO CEKTOPA, TUIOIIAILI0

chepsl.

CpaBHHBATh U aHAJIM3HPOBATh
YTBCPKACHUSA C LCIIbIO BBIABJICHUA
JIOTMYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUM.

AHaJ'II/I3I/IpOBaTI) 1 MOACIIUPOBATH HA
SI3bIKE TEOMETPUH PEaIbHbIC CHUTYAIINH,
CBsI3aHHBIE ¢ 00HEMOM IIIapa, MAPOBOTO
CerMeHTa, MAapOBOTO CErMEHTA,
TUIOINA/BIO ChEpBI.

CB0OOOIHO OTIEPUPOBATH MMOHATHEM:
MOJJOOHBIE TEJIa B TPOCTPAHCTBE.

Beranucaars 00bEMBI TEN € IOMOILBIO
OTIPE/ICIIEHHOTO HHTETpaa.

Perrath cTepeoMeTpUYUECKUE 3aa4H,
CBSI3aHHBIC C COOTHONICHUSIMH MEXKY
TUTOIA/ISIMU TIOBEPXHOCTEH U 00beMaMu
MOTOOHBIX TEIIL.

IIpoBOIUTE TOrM4YECKU KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYKICHUS MPH
pelIeHUN TEeOMETPHUIECKUX 3a/1a4,
CBsA3aHHBIX C BBIYUCIICHUEM O6T)eMOB TECJI
C TIOMOIIIBIO OTIPEICIEHHOTO HHTETPaa,
HAXOXKJACHHUEM COOTHOMICHUS MEKITY
TUIOIIA/ISIMU IOBEPXHOCTEH U 00beMaMu
MOTOOHBIX Tell.

KOHTPOJIb

[TO9VJIYPSC

YcTHbIl onpoc, | bubmmorexa
MUCHMEHHBIN IOK:
https://m.edso0.ru
KOHTpPOJIb /IQXEA9GPVB
YcrTHBIi onpoc, | bubnuoreka
MUCbMEHHBIH HOK:
https://m.edsoo.ru
KOHTpOJIb IVV60ONBVZX
YcrHblii onpoc, | bubnnorexa
MUCbMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIb JEZHIGRUEJ



https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ

CooTHonIeHUS
MEXITY
IJIOIIAISIMHU
MMOBEPXHOCTEN U
00BEMaMHU
MOJOOHBIX TEJ

AHaIU3UPOBATh U MOJICIIMPOBATH HA
SI3BIKE TEOMETPUH PealbHBIC CUTYAIIUH,
CBSI3aHHBIE C 00BLEMaMH U
MOBEPXHOCTSIMH TEJ, HA JIOKA3aTEIbCTBO
Y Ha HaXOXJICHUE Te€OMETPUUSCKUX
BEITNYHH

5.8 ITonoOHbIE TENA B Yernslii onpoc, | bubimorexa
IIPOCTPAHCTBE. IIMCbMEHHBIN LOK:
" https://m.edso0.ru
3MEHEHUE KOHTPOJIb /H24188MKO
00béMa mpu
noJ100UH.
CrepeoMeTpriecK
ue 3a/a4u,
CBSI3aHHBIE C
BBIUHCIIEHUEM
00BEMOB TeN U
B OIEN (7]
IIOBEPXHOCTEH
5.9 KonrposbHas Konrponbhas bu6nuoreka
pabota "[Inomanu pabota HOK:
https://m.edsoo.ru
IIOBEPXHOCTH U 173UODGNYR
00BEMBI KPYTIIBIX
Tein"
6.1 | Pa3men 6. JBrmxenus CB00OIHO ONEPUPOBATH MOHATHIMU: YcrTHbIi onpoc, | bubnuoreka Maremarudecka
JABuxenus (5 4) MIPOCTPAHCTBA. 0TOOpaXeHHE MPOCTPAHCTBA Ha ceos, HUCbMEHHBIN LOK: s TPaMOTHOCTD,
OroGpaskens. ABIKEHHE NPOCTPAHCTBA; UCSHTPANBHAS, | ooy 7&)2834{/:(“ V.\(;gSNOX.ru YXOBHO-
OCEBas U 3€pKaJIbHAsI CUMMETPHUHN i
JIBHKEHNS 1 pKa pun, HPABCTBEHHOE
napauiCJIbHbIA IEPEHOC; PABECHCTBO U BOCIIUTAHUE

paBeHCTBO (uUryp.
OO0mue cBoiicTBa

nonodue Guryp.



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA

JIBYKCHUH Jloka3bIBaTh YTBEPKJECHUS O TOM, YTO
6.2 BI/II[BI I[BI/DKGHHﬁ: [CHTpaJIbHasA, OCEBAaA U 3CPKaJIbHAasd yCTHBIfI OHpOC, Buonunoreka
MApAILITETbHbI CHMMETpPUH, IAPAIUIECIBHBIN IIEPEHOC TMCEMEHHE IIOK:
SIBJIAFOTCS JBIKEHUSMU. https://m.edsoo.ru
fiepeHoc, BhIMONHATE TPeodpa3oBaHus MOA00HS. KOHTPOJI [ZSUATTNTX
HEHTpaJIbHaA OHepI/IpOBaTL NOHATHUAMMU: IIpAMasi U
CUMMETpu, cthepa Diinepa.
3epKayibHast Permath reoMeTpruvecKue 3a1auu ¢
CUMMETpUs WCIOJIb30BaHNEM JBU)KECHUM.
b
[OBOPOT BOKPYT Hcnonp30BaTh NpU peLIEHUN 3az[?11
o JABWIKCHUS ITPOCTPAHCTBA U UX CBOMCTBA
MPSAMOI
6.3 [IpeobpazoBanms YcrHbIl onpoc, | bubnnoreka
- K:
nonobus. [psmast MUCbMEHHBIN 1O _
. https://m.edsoo.ru
u chepa Ditnepa KOHTPOJIB IAIPU2WOAX
6.4 I'eomerpuueckne YcTHbIl onpoc, | bubmmoreka
3a7a4M Ha MUCbMEHHBIN LOK:
https://m.edsoo.ru
PUMEHCHHE KOHTpOIb IKFDHOMGKZ
JIBUOKEHUS
6.5 KontponbHas KonrtponbHas bubnmorexa
OK:
abota "BekTopbl pabora I
P p" https://m.edsoo.ru
B IPOCTPAHCTBE JAF52B11KK
7.1 | Pa3men 7. O6o06maromee Pewates crepeomeTpuyeckue 3a1auu Ha | YCTHBIN onpoc, | bubnnorexa MaremaTrnuecka
IloBTOpEHNME, nosTopenue 11 JI0KA3aTEeNIbCTBO MATEMATUYECKUX MHCEMEHHEIH LIOK: 1 TPAMOTHOCTb,
. i https://m.edsoo.ru
0000menue n MOHATUH U OTHOIICHHH, HAXOMACHHIC KOHTPOJIb [1HVB2NZH9 AYXOBHO-
reOMETPUUYCCKUX BEIUYHH (JIHH, YIJIOB, IZAVBLNLRY HPaBCTBEHHOE
cHCTeMaTH3alusl METOJIOB Kypca .
Ioae, 00beMoB). BOCIUTAHIIE

3HaHui (17 4)

reometpun 10-11
KJIACCOB,
CUCTeMAaTU3aLIUS
3HAHUM:

Hcnons3oBaTe Ipy peLIeHUN
CTEPEOMETPHUUECKHX 3a1a4
IUTaHUMETpUIECKHE (PaKThl U METOJBI.

IIpoBOIUTE TOrM4YECKU KOPPEKTHBIE



https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/1HVB2NZH9

7.2

"[TapamiensHOCTh
IPSIMBIX
IJIOCKOCTEN B
MpoCcTpaHCcTBE"

7.3

O06o0maroree
noBTopenue 11
TIOHATHUN U
METO/IOB Kypca
reometpun 10-11
KJIACCOB,
cUCTEeMaTH3aIus
3HaHUM: "BekTophl
B IIpOCTpaHcTBe"

7.4

Ob6o06maroree
noBTopenue 11
TIOHSTHUH U
METO/IOB Kypca
reometpun 10-11
KJIaCCOB,
CUCTEeMAaTH3aIUS
3HaHui: "BekTopbl
B IIpoCTpaHcTBe"

O6o6maromiee
noBTopenue 11
MOHATHI 1
METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cUcTeMaTu3aIus

JIOKa3aTeNIbHbIE PACCYKIEHUS NIPU
pELIEHNH CTEPEOMETPUIECKHX U
TUTAHIMETPUYECKUX 3a71ad.

CpaBHUBATh U aHAIU3UPOBATH
PCAIBHBIC CUTYalluu U BBIABJIATH
BO3MOKHOCTb €€ MOJIETUPOBAHUS HA
SI3BIKE TEOMETPHUU.

MonenupoBath peaabHy0 CUTYallIo Ha
SI3bIKE TEOMETPHHN U HCCIIEI0BATh
MOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
WCIIOJIb30BaHHUEM ammapaTa ajareOpsbl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IIporpaMMBI IIPU PELIEHNUH 3a7a4.

[TomyuaTs npeacTaBIeHHE O TEOMETPUN
KaK O pa3BHBalOIIEHCs HayKe,
HCCIEAYIOIENH OKPY ALK MUp,
CBSI3aHHOH C peaIbHBIMU OOBEKTaMH,
MIOMOTAOIIEH PELINUTh PEAIbHBIE
KU3HCHHBIE CUTYallMH O POIIH
CTEPEOMETPUU B Pa3BUTUU COBPEMEHHBIX
HWHXCHCPHBIX U KOMIBIOTCPHBIX
TEXHOJIOTHI

YcTHbIi onpoc,
MHACHMEHHBIN
KOHTPOJIb

bubanorexa
HOK:
https://m.edso0.ru

[AQEFPERJO

YerHsli onpoc, | bubnroreka
MUCHMEHHBIN IOK:
https://m.edsoo.ru
KOHTpPOIIb /3N1JOLN63
VYcrHblii onpoc, | bubnuorexa
MUCHMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIB /B85S7VDTC
https://m.edsoo.ru
[AJX4CDP5I



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/AJX4CDP5I

7.5

3HaHuil: "O0bemM
MHOTOrpaHHHKa"

7.6

O06o0maroree
noBTopenue 11
MOHATUH U
METOJI0B Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMATU3ALUS
3HAHWMU:
"ITinomtagu
HIOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TCJI

7.7

Hrorosas
KOHTpPOJIbHAS
paborta

7.8

IToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HaHHUI

Hcropus passurus
CTEPEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
VMH)KCHEPHBIX U

YcTHBIi onpoc, | bubnnoreka
MIUCHbMEHHBII LOK:
https://m.edso0.ru
KOHTpOJIb /H2ZABPRXO
https://m.edsoo.ru
[JG1DJ50NK
KoHntposbHas bubnuoreka
pabota LOK:
https://m.edsoo.ru
[GXZMP89GD
https://m.edsoo.ru
[3J174AMY6M
YcTHBI onpoc, | bubnroreka
MIUCHbMEHHBIN LOK:
https://m.edsoo.ru
KOHTpOIb JUI26CB4XL
YcrHblii onpoc, | bubnuorexa
MUCHEMEHHBIN HOK:
https://m.edsoo.ru
KOHTPOJIB /IESALO6B5
https://m.edso0.ru
/8ZKNMYFO03

https://m.edsoo.ru
J41X3XKQOG



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG

KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru
[APGHOJYAH
https://m.edsoo.ru
IGEJCO734F
https://m.edsoo.ru
[RK4AXSFWNR
https://m.edsoo.ru
[X89TQ8776

IToypouHnoe nianupoBanue 1o yueonomy kypcey «l'eomerpus. Yriy0aéHnniii yposenb» B 10 kiacce

Ha 2026-2027 yuyeOHbIH roa
(mo ®I'OC CO0)

COIJIACHO Y4eOHO-MeToAn4YecKoMYy KOMIUIeKTY ATaHacsiH JI.C. (13 neicTBYIOLIEro nepeyHsi y4eOHUKOB)

3 yaca B Hezenro, Bcero 102 gaca 3a yueOHBIH roj

Ne Tema ypoka Buasbl gesiteibHOCTH 110 (POPMUPOBAHMIO (PYHKIIHOHAIBLHOM JyeMeHThI KoguduKaTopa
ypoKa IPaMOTHOCTH I'HA B dpopmate OI'D u EI'D
Pa3znea 1. BBeenue B crepeomeTpuio (23 4)

1 OcHoBHEBIE MpaBuiIa U300paKeHUS Ha PICYHKE OnpenensaTs MIOCKOCTh Kak (GUrypy, B KOTOPOIl BBITOIHSAETCS
TJIOCKOCTH, NAPAJUIENBHBIX MPSAMBIX (OTPE3KOB), miaHuMeTpus. Jlenate npocTedue JIOTHYECKUE BBIBOJBI U3
CCPCAMHBI OTPE3Ka aKCHOMATHKHU INIOCKOCTH.
2 HoHsiTHsI CTEpEOMETPHH: TOUKA, NPSIMAsi, IIOCKOCTH, [IpuBOAMTH IPUMEPHI PEATbHBIX 00BEKTOB, HCATH3AITAEH
npoctpancTBO. OCHOBHBIE TIpaBUiia H300paKeHHS Ha KOTOPBIX SABJISIOTCS aKCHOMbI T€OMETPHH.
PHUCYHKE ILTOCKOCTH, MApaJIICBHBIX MPAMBIX W3y4ars, mpuMEHATH NPUHIINIIBI TOCTPOEHUS CEUEHH.
(OTpE3KOB), CEpPEeTMHBI OTPE3Ka " N
CIIOJIb30BaTh JUIs IOCTPOEHHUS CEUEHUI METO/I CIIEI0B,
3-4 [onsTua: mepecekaronuecs mIOCKOCTH, .
METOJ BHYTPEHHET 0 POEKTUPOBAHMS, METOJ] IEpeHOca CeKyIIen
MepeceKaronuecs npsmast 1 MIOCKOCTh;
TJIOCKOCTH.
MOJIYIPOCTPAHCTBO P
= eIIaTh CTEPEOMETPUUECKHUE 3a/1a4M: Ha ONpeNie]IeHHEe BUAA
5-6 MHororpaHHUKH, H300paKeHHUE MPOCTEHIITNX P P A et A 5.2.6 IlapamnenbHoe
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIINX COHCHIT 1 HAXOXICHHC Cro ILIOMIATH. poekTupoBaHue. M300paxenue
06BEKTOR AKTyanu3upoBaTh (aKkThl 1 METObI INIAHUMETPHH, NPOCTPAHCTBEHHBIX GUTYD
7-8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIIEACTBUS U3 Hux | PCICBAHTHBIC TCME, IPOBOAUTH aHATIOTH.



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/X89TQ8776

AKCHOMBI CTEPEOMETPHH U TIEPBEIC CICICTBUS U3 HUX.
Croco0bl 3aaHus IPSMBIX U TUNIOCKOCTEH B
npocTpaHcTBe. O003HAYCHUS MPSIMBIX M IJIOCKOCTEH

Hcnosp30Bath Ipu pellieHUHN 3aad CIIELYIOIINe
TUTaHUMeTpHuYecKue (PakTel 1 MeTo bl Teopemsl Darneca 1 o
MIPOMOPIIMOHANBHBIX OTpe3Kax. AJITOPUTM JIeNIeHUs OTpe3Ka Ha n

10-13 | HU3o0paxeHue ceueHui MUpaMuIbl, Ky0a U IPU3MEI, paBHBIX yacteil. Teopema MeHenasi. PaBHoGe IpeHHBIIT 5.3.4 Ceuenus Ky0a, IpU3MBI,
KOTOpBIE IPOXONIAT Hepes ux peopa. I/I§o6pa>x<eHI/Ie TpeyroibHHUK. PaBHOCTOPOHHMI TpeyronbHUK. [IpsiMoyronbupii | THPAMHIBI
TICpeCCHCHUA MOTYHCHHBIX IIOCKOCTCH. TpeyroiabHHUK. CBOMCTBO CpeAHEH TMHUN TPEYTOJIbHHUKA.
PackpanimBanue MOCTPOCHHBIX CCUEHHN Pa3HBIMU CBOHCTEO GHCCEK Croii
TPUCHI yIJa TpeyroabHuKka. CBOWCTBO MeIuaH
JBETaVH = TpeyroiabHuKa. [Ipu3Haku mogo0ust TpeyroabHUKOB.
14 Merton creioB Ui HOCTPOCHUSI CEUECHHM 5.3.4 Ceuenus Ky0a, IpU3MBI,
[Monyuats MpeCTaBICHHS 00 OCHOBHBIX dTarax pa3BUTHUL R
15-16 | Meton cienoB IS mocTpoeHus ceueHuii. CBolicTBa ;Ziﬁg;g?;ﬁml( COCTABHOH HACTH (YHAIAMEHTa PasBUTIA 5.3.4 Ceuenus Ky0a, MPU3MBI,
nepeceueHnid MPSIMBIX U IJIOCKOCTEH MUPAMHJIBI
17-20 | IlocTpoeHue ceyeHMit B mUpaMue, Kyoe 1o Tpém 5.3.4 Ceuenus Ky0a, IpU3MBI,
ToukaM Ha p&€opax. Co3aaHne BHIHOCHBIX YepPTEXKEH U MUPaAMHJIBI
3alUCh [IaroB IOCTPOCHHUSI

21 [ToBTOpenue mranumerpun: Teopema o
MIPOMOPIIMOHANBHBIX oTpe3kax. [lomoOue
TPEYTOJBHUKOB

22 IToBropenue nnanumerpuu: Teopema MeHnenast.

PacueTsl B ce4eHUsIX Ha BBIHOCHBIX YepTekKax.
Hcropust pa3BUTHsI IVIAHUMETPUU U CTEPEOMETPUH
23 Kontponpsnas pabora "AKCHOMBI CTEpEOMETPHUH. 5.2.6 IlapannenbHoe
Ceuenus" npoektupoBanue. M3o0paxenue
MIPOCTPAHCTBEHHBIX (QUTYD
5.3.4 Ceuenus Ky0a, IpU3MBI,
MUPaAMHJIBI
Pa3nen 2. B3aumHoe pacnosio:keHue NpsIMBIX B IpocTpaHcTBe (6 1)

24 B3anmHoOe pacmonoxeHne IpsSMBIX B IPOCTPAHCTBE. KnaccudunrpoBaTs B3auMHOE PacIioyioKEHUE NPSIMBIX B 5.2.1 Tlepecekaromuecs,
Cxpeumsatommecs npsimbie. [Ipusnakn IPOCTPAHCTBE, WILTKOCTPHPYS PUCYHKAMHU M IIPHBO/IS IPUMEPBI M3 | TIapAIIENbHBIE 1
CKPCILMBAIOMIMXCS NIPSMBIX. [1apajuienbHbIC PSIMBIC B | peastbHOI SKH3HHL. CKPELIMBAIOLINECS NPSIMBIE;
IPOCTPAHCTBE JI0Ka3bIBaTh TEOPEMY O CYILLIECTBOBAHHHU U CMHCTBEHHOCTH HICPIICHANKY TIPHOCTD MPAMBIX

25 Teopema o CyIIeCTBOBaHHH U €IUHCTBEHHOCTH 5.2.1 Tlepecekaromuecs,

MPSIMOM MapayIeIbHON JaHHOM MPsAMON, IPOXOAAIIEH
gepe3 TOUKY IIPOCTPAHCTBA U He JIeXkKallel Ha TaHHOU
npsiMoil. JlemMma o nepecedeHny napajulebHbIX

HnapaJyIeNbHOU MPSMOM, IPOXOAAILEH Yepe3 TOUKY IIPOCTPAHCTBA
U He JIeKalIe Ha Ipyrou NpsMoii; JIEeMMY O NEPECCUECHUH
IIJIOCKOCTH JBYMS IIapaJUIEIIbHBIMU IPSAMBIMU; TEOPEMY O TPEX

napajuleibHbIe U
CKpELIUBAIOLIUECS IIPSAMBIE;
HNEPIEHANKYJIIPHOCTD NPSIMBIX




MPAMBIX IIIOCKOCTBIO

napasulesibHbIX MPSMBbIX.
Jloka3pIBaTh MPU3HAK CKPEUIUBAIOLINXCS MPSAMBIX, TEOPEMY O

26 [apamnensHOCTB TpexX MpIMBIX. Teopema o Tpéx 5.2.1 Tepecekaromuecs,
napaieabHbIX IpsAMBIX. Teopema 0 CKpeIHBatOIIMXCSI CKPCIHBATOTIIXCA TIPAMBIX. napauienbHble 1
IpAMBIX JlokasbIBaTh TEOPEMY O PABCHCTBE YIJIOB C COHANPABICHHBIMU | PEIMBAIONIHEC TIPAMBIE;

CTOpOHAMH. MEPIEHTUKYISIPHOCTD MPSIMBIX

27 [MapannensHoe npoekTupoBanue. OCHOBHBIE CBOICTBA OOGBACHATE, YTO HA3BIBACTCA NAPAIENBHBIM U UEHTPATLHBIM | 5 9 § TTapamtensHoe
napauieIbHOTO IpoeKTHpoBaHus. M300paxenue MPOCKTHPOBAHMEM M KAK BBIIOJTHSICTCS POCKTHPOBAHHE BHUryp npoektupoBanue. M3o0paxenne
pa3HBIX GUTYP B MapaLICILHON MPOCKIINN Ha ITIOCKOCTb. MIPOCTPAHCTBEHHBIX (DUTYP

28 LenTpanpHas mpoeKnys. YToj ¢ COHAPaBICHHBIMH Jloka3bIBaTh CBOMCTBA MAPAILICIbHOTO IIPOCKTHPOBAHHSL. 5.5.2 Yron Mexay MpsSMBIMH B
CTOPOHAMH. YTOJI MEKAY MPSIMBIMH N300pakaTh B MapaielbHON IPOESKIHH Pa3HbIe TEOMETPUUECKUE | IPOCTPAHCTBE, YIOJ MEK/LY

¢buryps. MPSAMOM U MIIOCKOCTBIO, YTOJ
Pemats ctepeomeTprueckue 3a1aun Ha 10Ka3aTenbCTBO U MEXAY NITOCKOCTAMU

29 3ajauu Ha J0KA3aTEeNbCTBO U UCCIIEI0BAHUE, HCCIICIOBAHUE, CBSI3aHHBIC C PACIIOJIOKCHUEM IIPSIMBIX B

CBSI3aHHBIE C PACTIONIOKEHHEM TIPSMBIX B IIPOCTPAHCTBE.
HpOCTPAHCTBE [IpoBOAMTE IOKA3aTENbHBIE PACCYHKIAEHNS IIPU PEIIEHHUH
reOMETPUUYECKHX 3a/1a4, CBSI3aHHBIX CO B3aUMHBIM
PAacIIONIOKEHNEM NIPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTbh, aHATU3UPOBATH U OLIEHUBATH YTBEP)KICHUS C
HEJBIO BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX H HEKOPPEKTHBIX
paccy X JIeHuM.
MogenupoBath pealbHbIe CUTYALMH, CBSI3aHHBIE CO
B3aUMHBIM PacCIIOIOKEHNEM MPSIMBIX B IPOCTPAHCTBE, HA SI3bIKE
TEeOMETPHH.
HccnenoBath HOCTPOSHHBIE MOJIENU C UCTIOJIB30BAHUEM
reOMETPUUYECKHX ITOHATUI U TeOpeM, almapara aareopsl,
(G POBBIX PECYPCOB.
[ony4ats npencTaBieHne O HEHTPATBHOM MPOESKTUPOBAHUN
1 00 ucTopuH padoT 1O TEOPHUH NEPCHEKTHUBEI
Paznen 3. [lapajuiesibHOCTH NPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe (8 1)

30 IlonATHA: MapauIeIbHOCTh NPSAMOU U INIOCKOCTH B KnaccupuurpoBaTsh B3auMHOE pacioyioKEHHE NPSIMON 5.2.2 TlapannenbHOCTH NpsSMON
MMPOCTPAaHCTBE. HpI/I3HaK napauieibHOCTH HpHMOfI u MJIOCKOCTH B IIPOCTPAHCTBE, NPHUBOAs COOTBETCTBYIOIIHNEC U MJIOCKOCTH, ITPU3HAKHU U
rockocT. CBOCTBa MapayieIbHOCTH NPSMOU TIPUMEPHI U3 PEaTbHOM HKH3HH. CBOICTBa
LABILY,0 X007 DopMyIHPOBATH OPEIeIEHHE MapalIeTbHBIX MPIMOM 1

31 I'eomeTpuyeckue 3aaun Ha BBIYUCICHIE U 5.2.2 TlapannensHOCTH PsSIMOM

IIJIOCKOCTH.




JI0Ka3aTeJIbCTBO, CBSA3AHHBIE C 1APAJUIEIbHOCTBIO
HPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE

Jlokxa3bIBaTh NPU3HAK O NapajuIeIbHOCTH PSIMON U
IUIOCKOCTH; CBOMCTBA MapajuIEIbHOCTH MPSIMON U IMIIOCKOCTH.

U TUIOCKOCTH, IPU3HAKU U
CBOMCTBA

32 [TocTpoenue cedenus, MPOXOAAIIETO Yepe3 NaHHYIO Pemars crepeomMeTpudeckre 3a7auu BEIYUCICHUS U 5.3.4 Ceuenus ky0a, IPU3MBI,
HPAMYIO Ha H9EPTEXC U Napa/UIETIBHOro Apyron JI0Ka3aTeJIbCTBO, CBS3AHHBIE C MAPAJUIEIbHOCTBIO IPSIMBIX U NTUPpaMH/IBI
npAMo#. Pacuér oTHomerui IUIOCKOCTEH B IPOCTPAHCTBE.

33 [TapannensHas MPOEKLNS, MPHMEHEHNE IS PewwaTh MpaKkTHYECKHE 3aa41 Ha IOCTPOSHHE CeueH il Ha 5.2.6 TlapanmensHOE
TOCTPOCHHS CeHeHNH Ky0a 1 napasuiesenunesaa. YePTERAX TETPAYIPA H MAPAIITENETHITENA. npoexkTupoBaHue. M3o0paxxeHue
CBoiicTBa mapajuienenunena v Npu3Msl NPOCTPAHCTBEHHBIX (QUTYD

Pemate crepeoMeTpuueckue 3agauu, CBI3aHHbIE C
34 [Tapamnensnsle minockocty. [Ipu3Haku . 5.2.3 IlapannensHoCTh
. MOCTPOECHUEM CEUEHHH IIOCKOCTHIO. .
napaieabHOCTH ABYX IUIOCKOCTEH TUIOCKOCTEH, MPU3HAKH U
ITpoBOAMTE JIOTHUECKU KOPPEKTHBIE JOKA3aTeIbHbIE cBOICTBA
ACCY)KJCHHUS TIPU PEIICHUN TEOMETPUUECKUX 3a/1a4 CBS3aHHBIX C

35 Teopema o mapajiieabHOCTH U €JMHCTBEHHOCTH paccyxa prp N p 8 5.2.3 TlapannensHOCTb
TUIOCKOCTH, TIPOXOSIIEH Yepe3 TOUKy, He T1apatieILHOCTBIO TIOCKOCTCH. TUIOCKOCTEH!, MPU3HAKH U
NPHHAIIEKANYIO JAHHOM MIIOCKOCTH U CIIEJICTBUS U3 CpaBHHBATE 1 AHATU3HPOBATE PCAJIbHBIC CHTYAllNH, CBOJiCTBa
Hed CBSI3aHHBIE C IIAPAJUIEIBHOCTBIO IPSIMOM U IUIOCKOCTH B

36 CBoiicTBa Mapa/UIebHbIX TIOCKOCTEN: 0 IPOCTPAHCTBE; MOJEIHPOBATh PEalbHbIE CUTYAIlUH, CBI3aHHBIC 5.2.3 MapaiensHoCTh
napayieTbHOCTH NPSAMBIX NIEpECeUeHUs IPU ¢ MapaJIIeILHOCTLIO HPAMOH 1 ITOCKOCTH B IIPOCTPAHCTBC, Ha TUIOCKOCTEH, MPU3HAKH U
MEPECEUCHNH IBYX MapauICIbHBIX MIIOCKOCTEH SISBIKE TCOMCTPHH CBOWCTBa
TpeThe

37 CpoiicTBa mapajuIeNnbHBIX IIOCKOCTEH: 00 OTpe3kax 5.2.3 TlapannensHOCTb
napasieabHBIX TPSMBIX, 3aKITIOUYEHHBIX MEXKITY TUIOCKOCTEH!, MPU3HAKH U
napajieabHbIMU IUIOCKOCTSMU; O IIEPECEUCHUH CBOMWCTBa
IPSAMOM C IByMs IapaJuIeIbHBIMU INIOCKOCTAMU

Pasneu 4. llepnieHAuKyJSIPHOCTH NPSIMBIX U IJIOCKOCTel B MpocTpaHcTBe (25 1)
oBTopeHue: Teopema [Iudaropa Ha maockocTu KTyaJH3upOBaTh (PaKThl U METO/IbI TUNITAHUMETPHH 1. €YTOJIbHUK

38 I1 II AxTy , 511T

pelieBaHTHBIE TEME, TPOBOJAUTH aHAJIOTHH.
DopMyIUpPOBATh ONpEAeTeHHUs: TEPICHANKYISIPHBIX TPSMBIX

39 [ToBTOpEHKE: TPUTOHOMETPHUS NIPSMOYTOJIBHOIO B [IPOCTPAHCTBE; ONPE/ICICHUE TIPAMOH, EPIEHUKYISPHON K 5.1.1 TpeyroibHUK
TPEYroJbHHUKA TUIOCKOCTH.

40 CgoiicTBa Ky0a 1 MPsMOYTOJIHOTO Mapaljieienue1a JloKa3pIBaTh: JIEMMY O IEPHEHANKYIISIPHOCTH ABYX 5.3.2 Ilapannenenunen; Kyo;

napajieabHbIX IPSAMBIX K TPETbeH NPSMOM; TEOPEMBI O CBSI3H CHMMETpHH B Ky0e, B
MEXK]Y NapajuIeJbHOCTBIO PSMBIX M MX IEPICHANKYIISPHOCTBIO | mapaseenume/e
41 BhbIUKCIICHHE [IMH OTPE3KOB B KYO€ U NPSAMOYrojibHoM | K INIOCKOCTH. 5.3.2 Tlapamnenenunesn; Kyo;

napauieiaenuieac

Jloka3pIBaTh: TEOPEMY, BBIPAYKAIOIIYIO TPU3HAK
MEPIEHANKYIIIPHOCTH MIPSIMOH U MIIOCKOCTH; TEOPEMY O

CUMMETPUH B KyOe, B
napajiesieIuIeae




42-43

[lepnenauKynspHOCTH NpsIMON U IIocKoCTH. [Ipu3Hak
NEPIEHANKYJISIPHOCTH MIPSIMOM U IIJIOCKOCTH

44 Teopema 0 cylIeCTBOBAaHUU U €ANHCTBEHHOCTH
IPSAMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYISPHON K TNIOCKOCTH

45-46 | TlnockocTH ¥ MEPIISHUKYISIPHBIE UM TIPSIMbIE B
MHOTOTPaHHUKAX

47-48 | Ilepnenaukynsap u HakionHas. [loctpoenne
NEPHIEHIUKYIISIPA U3 TOYKH Ha MPSIMYIO

49-50 | Teopema o Tpéx MepHeHIUKYIApax (MpsMas i
oOpartHas)

51 Yros MeXay CKpPEIUBAIONTUMHUCS TTPSIMBIMH

52 [Monck nepreHaUKYISAPHBIX TPSMBIX C TIOMOIIBIO
NEePIEHIUKYISIPHBIX NIOCKOCTEH

53 OpToroHaJlbHOE IPOCKTUPOBAHUE

54-55 | IlocTtpoenue ceueHnit KyOa, IpU3MBbI, IPaBUIBHOM
MUPAMHUJIBI C TIOMOIIBI0 OPTOTOHAIBHOW MPOEKIINU
56 CumMeTpust B MPOCTPAHCTBE OTHOCUTEIHHO

m1ockocTH. Ilnockoctu cummerpuii B

CYIIIECTBOBAHNHU M €AUHCTBEHHOCTH MPAMOIL, MPOXOSIIEi uepe3
JAHHYIO TOYKY W MEPIEHANKYISIPHON K TaHHOH TNIOCKOCTH.

N306paxaTh B3aMMHO NMEPIEHIUKYIIpHBIE MPAMYIO U
TUIOCKOCTb.

DopMyIHpPOBaTh CBONCTBO NEPIEHANKYIISIPA IO OTHOILIEHUIO K
TJIOCKOCTH.

IlomyuaTs npeacTaBaeHUE O 3HAYEHUH MEPIEHANKYIIAPA IS
Ipyrux obsactelt HaykH ((U3NKa, SHEPTETHKA, JIa3EPHbIE
TEXHOJIOTHH), B PEAJTLHON JKU3HH (TEXHUKA, OKpY KaroIas
00CTaHOBKA).

Jloka3bIBaTh yTBEPKIACHUS, CBA3AHHBIE C IPOEKLIUEH ITPSIMOM
HAa IJI0CKOCTh, HENEPINEHIUKYJIISIPHYIO K 3TOM IPSIMOM.

Jloxa3pIBaTh TEOPEMY O TPEX MEPHEHIUKYIIApaxX U TEOPEMY
00paTHYIO TeopeMe 0 TpeX MepIeHINKYIIpax.

[Tony4ats npencTaBiaeHre 00 OPTOrOHAILHOM
MPOEKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O MIPOEKIIUU TOYKH HA IPAMYIO.

Pemats cTepeoMeTpuUeCcKue 3a1a4l, CBA3aHHBIE C
MEPIEHANKYISIPHOCTHIO MIPSIMON U TIJIOCKOCTH.

Pemarp mpuxiiagHple 3a/1a4M, CBA3aHHbBIE C HAXOKICHHEM
TEOMETPUUYECKUX BEITHUHNH.

Pemats crepeomerpuueckre 3agauu, CBSI3aHHBIE C
MIPUMEHEHUEM TEOPEMBI O TPEX MEPIEHANKYISIPaX, HAX0XKIEHUEM
paccTOsTHUM, TOCTPOEHUEM NPOEKLIUH.

CpaBHUBaTh U aHAJTU3UPOBATH YTBEPXKICHUS C LEIBIO
BBISIBJICHHUS JIOTHYECKN KOPPEKTHBIX U HEKOPPEKTHBIX
paccy X JIeHUM.

AHanu3upoBaTh U MOJEINPOBATh Ha A3BIKE TEOMETPUU
peallbHbIe CUTYallH, CBA3aHHBIE C NEPIEHANKYIISIPHOCTHIO
MPSIMOM U IMJIOCKOCTH; UCCIIEN0BATE TOCTPOEHHBIE MOJIEIH, B
TOM YHCJIE U C UCIIOIB30BaHUEM amiapara aareopsl

5.2.4 IlepnieHAUKYISPHOCTD
MIPSIMOM ¥ TITIOCKOCTH, TPU3HAKU
Y CBOWCTBA; MEPIEHANKYIISIP U
HaKJIOHHAs; TEOPEMa O TPEX
NEePIEeHINKYIIIpax

5.2.4 IlepneHAUKYIAPHOCTD
IPSIMOM U IIJIOCKOCTH, IIPU3HAKH
Y CBOWCTBA; NEPIEHANUKYIISIP U
HAKJIOHHAST;, TEOpEMA O TPEX
NEPIECHANKYIISIPAX

5.2.4 llepneHINKYIIPHOCTH
OPSIMOM M TIFIOCKOCTH, PU3HAKU
Y CBOWCTBA; MEPICHINKYJIISP H
HAaKJIOHHAsl; TEOpEMaA O TPEX
HepHeHINKYIsIpax

5.2.4 IlepneH MKy IIPHOCTD
OPSMOM U TIJIOCKOCTH, IPU3HAKU
Y CBOICTBA; MEPIEHANKYIISIP U
HaKJIOHHAs; TeOpeMa o TpExX
NEPIEeHANKYIIpax

5.2.4 [lepneHANKYIAPHOCTD
MPSIMOH | IIJIOCKOCTH, TIPU3HAKH
Y CBOWCTBA; MEPIEHANKYJIAP U
HaKJIOHHAS; TeopeMa o TPEX
HNepHeHINKYIsIpax

5.5.2 Yron Mexay npsSMbIMH B
MIPOCTPAHCTBE, YTOJI MEXITY
MPSIMOM ¥ TIOCKOCTBIO, YOI
MEX/Ty TIOCKOCTSIMHU

5.3.4 Ceuenus Ky0a, IpU3MBI,
MTUPAMHUJIBI




MHOT'OI'paHHUKax

57 [IpuzHak neprneHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH 5.2.4 TleprieHAUKYISIPHOCTD

KaK CJIEZCTBUE CUMMETPUHN MPSMOM U MIIOCKOCTH, IPU3HAKU
1 CBOMCTBA; NEPIEHAUKYIISAP U
HAaKJIOHHAs; TEOpEMa O TPEX
NepIeHIUKYISIpax

58-59 | IIpaBunbHbIe MHOTOrpaHHUKHU. Pacuér paccrosHuil ot 5.3.5 Ilpencrasnenue o

TOYKH JI0 TUIOCKOCTH NPaBUIEHBIX MHOTOTPAHHUKAX
(Tetpasp, Ky, OKTadIp,
JOJCKadp ¥ HKOCAdAP)

60 CriocoOBbI OIyCTHTD MEPIICHANKYIISPBI: CHMMETPHS,

CJIBUT TOYKH IO MapajuieIbHONW NPpIMOn

61 ChBur 1Mo HemapauIeILHON MPSMOH, N3MEHEHNE
pacCcTOsIHUI

62 KonTtponenas pabora "B3anMHOe pacnionoxeHne 5.2.6 [apannensHOE
HPAMBIX U IUIOCKOCTEH B MPOCTpaHCTBE" npoeKkTupoBanue. M3o0paxxenue

MPOCTPAHCTBEHHBIX QUTYD
5.2.4 TlepneH UKy IIPHOCTh
OPSMOM U TIJIOCKOCTH, IPU3HAKU
Y CBOICTBA; EPIEHANKYIISIP U
HaKJIOHHAS; TeopeMa o TPEX
HepHeHINKYIIIpax
5.3.4 Ceuenus ky0a, IPU3MBI,
HPaMHUTBI
5.5.2 Yron mexay npsiMbIMH B
IPOCTPAHCTBE, YIOJI MEKIY
MPSIMO U IIJIOCKOCTBIO, YIOJl
MEXKIY TIOCKOCTIMHU

Pasznen 5. Yrasl u paccrosinus (16 1)

63 [ToBTOpEHME: Yron MEKAY NPSIMBIMH Ha IUIOCKOCTH, AxTyanu3upoBaTh (HaKThl 1 METOBI ITAHUMETPHH, 5.5.2 Yron Mexay npsiMbIMU B
TPUTOHOMETPHSA B IIPOU3BOJIEHOM TPEYTOJIBHHUKE, pelIeBaHTHBIC TEME, IPOBOAUTH aHAJIOTUH. IIPOCTPAaHCTBE, YI'OJI MEXIY
TeOpeMa KOCHHYCOB DopMyIMPOBATH ONPEAEIEHUE TBYTPAHHOIO YIJa. TPSIMOM H IIOCKOCTBIO, YTOI

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX JIMHEHWHBIX YIJIOB MCKAY ITOCKOCTAMHU
64 [ToBTOpEHME: Yo MeKAY CKPEIIUBAIOIIIMHUCS 5.5.2 Yron Mexay mpsSMBIMH B

MPSIMBIMU B IPOCTPAHCTBE

JIBYTPAHHOTO yTJIa.

MTPOCTPAHCTBE, YTOJI MEXTY




65 I'eomeTpryecKe METO/IbI BEIUMCIICHUS yIiia MEXTY
MPSIMBIMH B MHOTOTPaHHUKAX

66 JByrpanssiit yron. CBOMCTBO JIMHEHHBIX YIJIOB
JIBYTPAHHOTO YyTJia

67 [TepnenaukynsapHbie mIockocTr. CBOMCTBA B3aUMHO
MEPICHNKYJISTPHBIX TUIOCKOCTEH

68 [Tpu3HaK mepHIeHAUKYIIPHOCTH IIOCKOCTEH; TeopeMa
0 IIPSIMOM TIepeceUeHurs IBYX IJIOCKOCTEN
MEPIICHNKYJISIPHBIX TPEThEH IMIOCKOCTH

69 [IpsiMOyTONBHBIN apaIeNenunen; Ky0; n3MepeHus,
CBOICTBa MPSIMOYTOJILHOTO TapaJuIesIe e 1a

70 Teopema o TUaroHanu NPsIMOYTOJIBHOTO
napaJuieseuIie/ia U CICCTBUE U3 Heé

71 CrepeoMeTpuUIeCKHe U MIPUKJIATHBIC 3aa9H,
CBSI3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUEM MPSIMBIX U
TUIOCKOCTH

72 [ToBTOpEHUE: CKPEIIUBAIOIIMECS TIPSIMBIC,

NnapauiCjIbHBIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHUKax

KnaccudunuposaTh JByrpaHHbIC yIIIbl B 3aBUCHMOCTH OT HX
TrpagyCHOU MEpBHI.

DopMyIHpPOBaTh OMpeAeIeHIE B3aUMHO MEPIEHIUKYIIPHBIX
IIJIOCKOCTEH.

Jloxa3pIBaTh TEOpEMY O IIPU3HAKE MEPIEHIUKYIIAPHOCTH JBYX
IIJIOCKOCTEH.

DopMyIHpOBaTh CIENCTBUE (M3 IPU3HAKA) O
MEPHEHANKYIIPHOCTH IJIOCKOCTH, KOTOpask MEPHEHAUKYJIIIpHA
MPSIMO, 10 KOTOPOM MEePeCceKaroTCs B€ MIIOCKOCTH, 3TU
IJIOCKOCTSIM.

Jloka3bIBaTh yTBEPKIACHUSA O €0 CBOMCTBAX; TEOPEMY H
CJIEJICTBUE U3 HEE O JUArOHAJSX MPSIMOYTOIBEHOTO
napajuiesenumnesaa.

Pemats cTepeomerpuueckue 3a1aun, CBI3aHHbIE C
NEPHEHAUKYIAPHOCTD MPSMBIX U IJIOCKOCTEN, UCIOJIB3YS
TUTAHUMETPHUYIECKHE (PaKThl U METOJIBI.

IIpoBOIUTE JOTMYECKH KOPPEKTHBIE JOKA3ATEIbHbBIC
paccyKJIeHUs IPU PELICHUN N'€OMETPUUYECKUX 3a7a4, CBI3aHHBIX
C MEPIEHIUKYJISIPHOCTHIO TIJIOCKOCTEH.

AHaJII/ISI/IpOBaTB 1 MOACIUPOBATH HA A3BIKE TCOMETPHUN
peabHble CUTYallNH, CBSI3aHHBIE C TEPIIEHIUKYIIPHOCTHIO
MPSIMBIX U IUIOCKOCTEN.

UccnenoBath NOCTPOEHHBIE MOJENIH, B TOM YUCHE U C
UCIIOJIb30BaHMEM armapaTa anreOpsbl.

Pemarn MPUKIIAIHBIC 3a1a4U, CBA3aHHBIC C HAXOXIACHUEM
TEOMETPUUYECKUX BETUUUH

HpﬂMOfI 1 MJIOCKOCTBIO, YTOJI
MCXKAY IMJIOCKOCTAMU

5.5.2 Yron Mexmy npsiMbIMA B
MIPOCTPAHCTBE, YTOJ MEXTY
IPSIMOH U TIFIOCKOCTBIO, YTOM
MEKJ1y TUIOCKOCTSIMU

5.5.2 Yron Mexay npsSMbIMH B
MIPOCTPAHCTBE, YTOJI MEXKTY
MPSIMOY ¥ TIOCKOCTBIO, YTOJI
MEXK]Y TUIOCKOCTSIMU

5.2.5 [epnieHTIUKYISAPHOCTD
IJIOCKOCTEW, TPU3HAKU U
CBOMCTBa

5.2.5 IleprieHAUKYISPHOCTD
IJTIOCKOCTEH, MPU3HAKU U
CBOWCTBA

5.3.2 Tlapamnenenunen; Kyo;
CUMMETPHUH B KyO€, B
rapajuieJIeIumne/ie

5.3.2 Tlapannenenunen; Kyo;
CUMMETPHH B KyOe, B
napajuieNenuIeie

5.2.4 llepnieHANKYISPHOCTD
NPSIMO U TIJIOCKOCTH, MPU3HAKU
Y CBOWCTBA; MEPIICHIUKYJISIP U
HaKJIOHHAsI; TeopeMa 0 TPEX
MEePICHANKYJISIpax

5.2.2 TlapannenbHOCTh IPSIMOi
Y IUIOCKOCTH, IPU3HAKU U

CBOMCTBa

5.2.1 Ilepecexkarommecs,
napauienbHble 1
CKPELIMBAIOLINECS MPSIMBIC;
MEePIEHTUKYISIPHOCTD MPSIMBIX
5.2.3 INapannenpbHOCTH




IIJIOCKOCTEW, IPU3HAKU U
CBOICTBa

5.2.1 Tlepecekatommuecs,
napaienbHble U
CKPEIUBAIOIINECS MPSIMBIE;
MEePHIEHIUKYISIPHOCTD MPSIMBIX

5.2.3 INapannenpbHOCTH
IJTIOCKOCTEH, MPU3HAKU U
CBONCTBA

5.5.4 PaccrositHHE OT TOYKH 1O
MIPSIMOM, OT TOYKH JI0 IIOCKOCTH;
PacCTOSHUE MEKIY
napauIeIbHBIMU U
CKPEIIMBAIOIIIMMUCS

MPSIMBIMU; PACCTOSTHUE MEXTY
NapauIeIbHBIMU TIOCKOCTSMHU

5.5.4 PaccToguue OT TOUKH 10
MPSIMOM, OT TOYKH JIO IIOCKOCTH;
PACCTOSHUE MEKIY
napauieabHbIMU 1
CKPEIUBAIOIUMUCS

MIPSIMBIMU; PACCTOSTHUE MEKITY
napauieJIbHBIMU TIOCKOCTSMHU

5.5.2 Yron Mexay npsiMbIMA B
MPOCTPAHCTBE, YTOJ MEXKIY
OPSAIMOM U IIIOCKOCTBIO, YTOJI
MEK/1y TUIOCKOCTSIMU

73 ITapa napasuiesbHbIX IIJIOCKOCTEH Ha
CKPEIIMBAIOLIUXCA MPSIMBIX, PACCTOSTHAE MEXKITY
CKPEIIMBAOIIUMHUCS MPSIMBIMU B POCTBIX CUTYaLMsIX

74 PaccTosHnE OT TOYKH 10 MIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TNIOCKOCTH

75 BrlunciieHne paccToAHUN MEXIY CKPELIMBAOIIUMHUCS
MPSIMBIMH C ITOMOIIIBIO TEPIIEHIUKYIPHOMN MITOCKOCTH

76 TpéXrpaHHbIi yroJ, HEPABEHCTBA ISl TPEXIPAHHBIX
yrioB. Teopema [Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yTia

77 DneMeHTHI cpepruIecKoil reoMeTpHH: reoe3NIecKre
JIMHUM Ha 3eMiie

78 Konrtponbshas padora "Yribl u paccrosiaus”

5.5.2 Yron Mexay npsiMbIMH B
MIPOCTPAHCTBE, YTOJI MEXITY
IIPSIMOM M IIJIOCKOCTBIO, YIOJl
MEX]Ty MIIOCKOCTSIMU

5.2.4 TlepnieHAUKYISIPHOCTh
OpSAMOM U IUIOCKOCTH, IPU3HAKU




U CBOMCTBa; IEPIICHANKYIISP U
HaKJIOHHAs; TEOpeMa O TPEX
NepHeHTUKYISIpax

5.2.2 TlapannensHOCTb IpsSMO
Y TJIOCKOCTH, IPU3HAKU U
CBONCTBa

5.2.1 Ilepecexkaromuecs,
napauienbHble 1
CKpPELIMBAIOLINECS MPSIMBIC;
MEePHIEHTUKYISIPHOCTD MPSIMBIX
5.2.3 [NapannenbHOCTH
IJIOCKOCTEN, IPU3HAKH U
CBONCTBA

5.5.4 PaccTogHue OT TOYKHA OO
IPSMOH, OT TOYKH 110 TNTOCKOCTH;
paccTossHuE MEXKIY
napaieabHBIMA 1
CKPEIMBAIOIINMHCS

HPSIMBIMH; PACCTOSTHHAE MEKITY
napayieIbHBIMH TUIOCKOCTSMU

Pasznen 6. Muororpanuuku (74)

79 Cucremarm3aius 3HaHUN "MHOTOTpaHHUK U €T0
3JIEMEHTH"

80 [Mupamuna. Bunel nupamu. [pasunehas nupamuaa

81 [Ipuzma. [Ipsimas u HakIOHHAs npu3MbL. [IpaBunbHas
npu3mMa

82 [Mpsmoii napaiienenune, MPsIMOYTOIbHbIH

napaiienenumnesn, Kyo

PaboTats ¢ yueOHUKOM: 331aBaTh BOIPOCHL, AETATh
3aMedyaHusl, KOMMEHTApHH.

AHanM3UpPOBATH PEIICHHUE 3a0aUH.

PucoBaTh BbIIyK/Ible MHOTOI'PAHHUKH C 3aJJaHHBIMU
CBOWCTBaMHM; BOCCTAHABIMBAThH OOLIHIA BUJI BBITYKIIOTO
MHOTOTPAHHUKA O IBYM €I0 TPOEKIIHIM.

Jloxa3pIBaTh CBOMCTBA BBITYKJIONO MHOTOTPAHHUKA.

PucoBath BBITyKIIbIE MHOTOTPAHHUKH C Pa3HOM 3UII€pOBOM
XapaKTEepUCTUKOM; HCCIEN0BaTh BOZMOKHOCTH MOJTyUEHHS
pe3yabpTaTa pU BapbUPOBaHUM JaHHBIX.

JlokaspIBaTh CBOMCTBA MPABUIIBHBIX MHOTOI'PaHHUKOB.

[ImarnpoBaTh NOCTPOEHHE MPABMIBHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTSX APYTUX MPABHIBHBIX MHOTOIPaHHUKOB

5.3 MHOTOTrpaHHUKH

5.3.3 IMupamuna, e€ ocHOBaHUE,
OoKoBBIC PEOpa, BHICOTA,
0OOKOBas IOBEPXHOCTD;
TpEeyrojbHas MUPaMHU/IA;
MPaBUJIbHAS UPAMHUIA

5.3.1 [Ipusma, e€ ocHOBaHHUS,
OokoBbIe PEOpa, BEICOTA, OOKOBast
MOBEPXHOCTB; NPsMast IIPH3Ma;
MpaBUIbHAS IPU3Ma

5.3.2 Tlapannenenwuren; KyO;
CUMMETpUH B KyOe, B




83

Brinykneie MHororpanauku. Teopema Ditnepa

84

Brimmykisie MHOTOTpaHHUKH. Teopema Ditnepa.
[IpaBusIbHBIEC U MOJYIPABUILHBIE MHOTOTPAHHUKHU

85

KontponbHas pabora "MHororpanHuku"

mapauieICIuIcac

5.3 MHororpaHHuKu

5.3 MHOrorpaHHUKH

5.3 MHOrorpaHHuKu

Pasnen 7. Bekropsl B npocTpancTie (12 1)

86

IlonsTne BCKTOpa Ha MJIIOCKOCTU U B IIPOCTPAHCTBE

87

CyMMa BEKTOPOB

88

PasnocTh BCKTOPOB

89

HpaBI/IJ'IO napauiCicimIicia

90

YMHOXEHHE BCKTOpa Ha YUCJIO

91

Pasnoxenune BekTopa 1o 0azucy Tpéx BEKTOPOB, HE
JIEKAIIUX B OJHON INIOCKOCTH

92

CransipHOe IIPOU3BEACHHE

93

Brruncienue yriia MEXKy BEKTOPAMU B ITPOCTPAHCTBE

AKTyanu3upoBaTh (paKkThl U METObI TNITAHUMETPHH,
peeBaHTHBIE TEME, IPOBOAUTH aHAJIOTUU.

OrnepupoBaTh MOHATUSMU: BEKTOP Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; KOMILJIAHAPHBIE BEKTOPBI.

[IpuBoauTh MPUMEPHI HUZNIECKIX BEKTOPHBIX BEINIHH.

OcBauBaTh MpaBUIIa BBIMIOIHEHUS AEUCTBUH CIIOKEHUS U
BBIYMTAHHS BEKTOPOB, YMHOKEHUS BEKTOpa HA YHCIIO.

Jloxa3pIBaTh MpHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Jloka3pIBaTh TEOpEMY O Pa3IOKEHUH JIF0OOTO BEKTOPA IO
TpeM JaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM

5.6.1 KoopauHaTsl Ha IPsIMOH,
JeKapTOBbI KOOPIUHATHI HA
IJIOCKOCTH U B MPOCTPAHCTBE

5.6.3 Bekrop, Moynb BEKTOpa,
PaBEHCTBO BEKTOPOB, CI0KCHHE
BEKTOPOB U YMHOKEHHE BEKTOPA
Ha YUCIIO

5.6.3 Bekrop, MOIyJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, CI0KCHHE
BEKTOPOB U YMHOKEHHE BEKTOpa
Ha YHCIIO

5.6.3 Bekrop, Moynb BEKTOpa,
PaBEHCTBO BEKTOPOB, CI0KCHHE
BEKTOPOB U YMHOKEHHE BEKTOPA
Ha YUCIIO0

5.6.3 Bekrop, MOIyJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, CI0KEHHE
BEKTOPOB U YMHOKEHHE BEKTOpa
Ha YUCIIO

5.6.5 KomnnanapHble BEKTOPHI.
Pasnoxenue no Tpém
HEKOMIUTAHAPHBIM BEKTOpaM

5.6.6 KoopauHats! BekTopa,
CKaJIIPHOE IIPO M3BEACHHUE
BEKTOPOB, YTOJl MEIKTY
BEKTOpaMH

5.6.6 KoopnuHatsl BekTopa,
CKaJIIPHOE IIPO U3BEICHNE
BEKTOPOB, YTOJI MEXIY




94-97

[IpocTeiimue 3a1aun ¢ BEKTOpaMu

BCKTOpaMu

5.6.3 Bektop, MOyJIb BEKTOPA,
PABEHCTBO BEKTOPOB, CJI0XKECHHUE
BEKTOPOB U YMHOKEHHE BEKTOPa
Ha YHCII0

5.6.5 KommiaHapHbIe BEKTOPBI.
Pasnoxenue no tpém
HEKOMIUTAHAPHBIM BEKTOPaM

5.6.6 KoopauHatsl BekTopa,
CKaJIIPHOE PO M3BEICHUE
BEKTOPOB, YTOJl MEKTY
BEKTOpaMH

Paznen 8. IloBTopenue, 00001eHne U cucTeMaTU3anus 3HaHuii (5 4)

98-100

O00011IeHME ¥ CUCTEMATU3ALIUA 3HAHUI

Pemiath crepeoMeTprUECKIE 3a71a4K Ha JIOKA3aTeNbCTBO
MaTeMaTHYECKUX OTHOIIECHUH, HAX0XKIEHUE TEOMETPHUECKUX
BEITWIMH (IJTFH, YTIIOB, TUIOMIA e, 00BEMOB).

Hcnonp30BaTh NPH PEIIEHUH CTEPEOMETPUUYECKHX 3a1ad

101-102

Wtorosast KoHTposbHas padoTa

TUTAHUMETPUIECKHUE (PaKThl U METOIBL.

[IpoBoANTE TOTMYECKH KOPPEKTHBIE TOKA3aTENbHbIC
paccyXAeHus Ipy PELIEHUH CTEPEOMETPUUECKUX U
TUTAaHUMETPUYECKUX 3a/1a.

CpaBHUBATH U aHAIM3UPOBATh PEaTbHbBIE CUTYalluH U
BBISBIISITH BO3MOYKHOCTB €€ MOAEITUPOBAHMS Ha SI3bIKE T€OMETPUH.

MozenupoBaTth peaabHyl0 CUTYaIUIO Ha SI3bIKE TEOMETPUH U
HCCIIeI0BATh IIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
UCIIOJIb30BaHHEM arlnapaTa anreOpbl.

Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI TTPH PEIIEHUH
3ajad.

[TomyuaTh nmpeacTaBIeHUE O TEOMETPUHN KaK O
pa3BHBAIOLIEICS HayKe, HCCIETYIOIIEH OKpPY KAOLIUI MUp,
CBSI3aHHOH C pealbHBIMU 0OBEKTaMH, TOMOTAIOMIEH PEIIUTh
peasbHbIEe KU3HEHHBIC CUTYAIMH O POJIM CTEPEOMETPUH B
PasBUTHU COBPEMEHHBIX MHXEHEPHBIX U KOMIIBIOTEPHBIX

5.2 IlpsiMble U TUIOCKOCTH B
IIPOCTPAHCTBE

5.3 MHoOrorpaHHuKH

5.6 KoopamHaTs! 1 BEKTOPHI

5.2 IlpsiMble U TUIOCKOCTH B
MIPOCTPAHCTBE

5.3 MHoOrorpaHHuKu

5.6 KoopauHaTsl U BEKTOPHI




TCXHOJIOTHIA.

CpaBHHBAThH M aHATM3UPOBATEH YTBEPKIACHUS C IIEITBIO
BBIABJIEHUS JIOTUUECKN KOPPEKTHBIX U HEKOPPEKTHBIX
paccy X JIeHUM.

HccnenoBath NOCTPOEHHBIE MOJENH.

Hcmonp30BaTh TUGPOBEIC PECYPCHI

IToypouHoe nmiianupoBaHue 1o yueonomy kypcey «I'eomerpus. Yriy0éHnnbiii yposenb» B 11 kiacce

Ha 2026-2027 y4yeOHbIii rog
(mo ®I'OC COO0)

COIVIACHO y4eOHO-MeTOAUYeCKOMY KOMILIEKTY ATtaHacsd JI.C. (M3 1eiiCTBYIOIIero nepevyHst y4e0HMKOB)

3 gaca B Hefento, Bcero 102 yaca 3a yueOHbIH roj

Ne Tema ypoka Buasl gesaTe1bHOCTH 110 (POPMHUPOBAHUIO (PYHKIIHOHAILHOMI JJIeMeHTBI Koau(puKkaTopa
ypoka rpaMOTHOCTH I'UA B dpopmate OI'D u EI'D
Pa3znen 1. Anaautudeckasi reomerpus (15 4)

1 [ToBTOpenue TeMbl "KoopauHaTel BEKTOpa Ha AKTyanm3upoBath (HaKThl U METOBI TNIAHUMETPHH, 5.6 KoopauHaThl U BEKTOPBI
TJIOCKOCTH U B IpocTpaHcTae” pelieBaHTHBIE TEME, IPOBOIUTH AHAJIOTHH.
2 [ToBTOopenue TeMbl "CransipHOE IPOU3BEACHHUE CBOJHUTH JEHCTBYS C BEKTOPAMH K aHAJIOTUYHBIM JEHCTBHAM C 5.6 KoopauHaThl ¥ BEKTOPBI
BEKTOPOB" KX KOOpJAMHATaMHU.
3 [ToBTOpeHue TeMbl "BblunciieHHE yTiia MEXIY BCIIOMHHTB OIIPEENCHHE CKAISIPHOTO YMHOXKCHHS 1 €r0 5.6 KoopauHaThl U BEKTOPBI
BEKTOpaMH B IpocTpaHcTae"” CBOICTRA.
4 [losTopenne Tembl "YpapHeHHe NPAMOH, NPOXOSIICH BBIYUCIATE C TOMOIIBIO CKATSIPHOTO YMHOKEHUS JTHHBI
Hepes J1Be ToukH" BEKTOPOB, YIJIBI MEXIy HUMH, YCTAaHABIUBATh
5-6 YpaBHEHHE TIOCKOCTH, HOpMaJlb, ypaBHEHHUE MEPHEHANKYIIPHOCTh BEKTOPOB.
IJIOCKOCTH B OTPE3Kax BriBouTh YpaBHEHHE TUIOCKOCTH U JOPMYITY PACCTOSHHUS OT
7 BextopHoe nponsBeneHne TOYKH JI0 TUTOCKOCTH. 5.6 KoopmHaThe! 1 BEKTOPEI
8-9 JIvnelinple HEPABEHCTBA, TMHEWHOE Pemiate 3anaun, coueTass KOOPAUHATHBIA U BEKTOPHBINA METOIBIL.
HpOrpaMMHUPOBAHHE IIpoBOANTE JTIOTMYECKU KOPPEKTHBIE JOKa3aTEIbHBIE
10 AHanuTr4yeckre MeToJIbl pacuéTa yria Mexmay

IIPAMBIMU B MHOT'OTpPAaHHUKAX

pacCyKaACHUA NIPpHU PCHICHUU I'COMETPHUICCKUX 3aaaY Ha




11

Anamurudeckue METOAbBI pacqéTa yriia MCXIy
IIJIOCKOCTAMU B MHOTOTpaHHUKAX

12

®opmyJia pacCTOSHUS OT TOYKHU JI0 TJIOCKOCTH B
KOOpAMHATax

13

Haxosxaenue paccTOSHUNA OT TOUKH A0 MIIOCKOCTH B
KyOe

14

Haxoxienue paccTosSHUM OT TOYKH JI0 TNIOCKOCTH B
MPaBUIBHOW HpaMHJe

15

KonTtponbshas pabora "AHanutuueckas reomerpus”

IMPUMCHCHUEC BEKTOPHO KOOPAMHATHOT'O METOAA.
AHaHI/I3I/IpOBaTB 1 MOICIIUPOBATH HA A3BIKE TCOMETPUN

PCAJIBbHBIC CUTYalluU, CBA3aHHBIC BEKTOpAMU U KOOpJAWHATAMMU.

Hccnenosars MOCTpOEHHBIE MOJEINHN, B TOM YHUCIIE U C
MCIIOJIb30BaHMEM arapaTa anreOpbl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MAaTEMATHKU

5.5.4 PaccTostHHE OT TOYKH 10
MPSIMO#A, OT TOYKH JI0 IIIOCKOCTH;
PacCTOSHUE MEKIY
HapaJ'[J'[e.HBHI)IMI/I nu
CKPEIIUBAIOIUMUCS

MPSIMBIMU; PACCTOSIHUE MEKIY
NapauIeIbHBIMU TIOCKOCTSIMU

5.5.4 PaccTostHHE OT TOYKH 10
MIPSIMOM, OT TOYKH 10 IIOCKOCTH;
pacCTOSTHUE MEXKTY
napajuieIbHBIMU U
CKPEIIUBAIOITIMICS

MIPSIMBIMU; PACCTOSTHUE MEKIY
NapauieIbHBIMU MIIOCKOCTIMHU

5.5.4 PaccrositHME OT TOYKH 1O
MPSIMOM, OT TOYKH JI0 IIOCKOCTH;
PaCCTOSHUE MEKIY
napauieaIbHbIMU 1
CKPEIUBAIOITUMUCS

MPSIMBIMU; PACCTOSTHUE MEXTY
NapauIeIbHBIMU TIOCKOCTSIMU

5.6 KoopauHathsl 1 BEKTOpPBI
5.5.4 PaccTostHHE OT TOYKH J0
MIPSIMO#A, OT TOYKH 10 TFIOCKOCTH;
pacCTOSTHIE MEXKITY
napajuIeIbHBIMU 1
CKPEIUBAIOITUMUCS

TIPSIMBIMH; PACCTOSTHUE MEXKTY
TapaJuICIbHBIMA TIIOCKOCTSIMHU

Paznen 2. [loBTopenue, 06001eHne U cucTeMaTu3anus 3HaHmii (15 u)

16

Ceuenns MHOT'OI'PaHHUKOB: CTAHAAPTHBIC
MHOT'OI'PAHHUKH

17

CedeHnss MHOTOTPAaHHUKOB: METOJT CIICIOB

CTpouTh ceueHus.
Pemats crepeomeTrpuueckre 3aaun Ha JOKa3aTeIbCTBO
MaTEeMaTUYECKUX OTHOIICHUM, HAXOXKICHIE T€OMETPUUECKUX

5.3.4 Ceuenus Ky0a, MIpU3MBI,
IHpaMUIbL

5.3.4 Ceuenns ky0a, IPU3MBI,




18 CeueHnst MHOTOTPaHHHUKOB: CTaH/IAPTHBIE IIJIOCKOCTH,
nepeceyeHns IPSIMBIX U IJIOCKOCTEH

19 [TapannenbHble MPSAMbIE U MIIOCKOCTH: MapajliebHbIE
cedeHuUs

20 [NapamienbHble IPSAMbIE U TUIOCKOCTH: PacyET
OTHOLIEHUN

21 [NapamnensHbIe TPSAMBIE U TUIOCKOCTH: YTIIBI MEXKIY
CKPEUIUBAIOIIIMHUCS TPSIMBIMH

22 [epneHIUKYISIpHBIE TIPSIMBIE U TNIOCKOCTH:
CTaHJapTHBIE Mapbl HePIEHANKYISIPHBIX MIOCKOCTEH 1
MPSMBIX, CHMMETPUH MHOTOTPAaHHUKOB

23 [leprieH oMKy pHBIE MPSMBIE U TIIOCKOCTH: TEOpeMa O
Tpex MepIeHAnKYIsIpax

24 [NepnieHUKYISIPHBIE TIPSIMBIE U TUIOCKOCTH:
BBIYUCIICHHS AJIMH B MHOTOTPaHHHUKaX

25-27 | [loBTOpeHwme: MIOLIAT MHOTOYTOJIBHUKOB, QOPMYJIBI

IS TUTOTTIAICH, COOOpayKeHUS TOA00uS

BEJINYHH (JUIMH, YTIJIOB, IUIOIIA/IeH, 00BEMOB).

Hcmonp30Bath IIpyu pEIICHUN CTEPEOMETPUUCCKUX 3alad
TUTaHUMETPpUIECKUE PaKThl U METOJIBI.

HpOBO):[I/ITI) JIOTUYCCKH KOPPCKTHBIC JOKAa3aTCIIbHBIC
paccyIeHUs IPHU PELIEHNH CTEPEOMETPUUECKUX 3a/1a.

CpaBHUBaTh U aHAIM3UPOBATH PEAJbHBIE CUTYyallUH U BBIABIATH
BO3MOXKHOCTb €€ MOJEITUPOBAHUS Ha SI3bIKE T€OMETPUH.

MogenupoBath pealbHy0 CUTYyalUIO Ha S3bIKE TEOMETPHUU U
HCCIIEI0BATh IIOCTPOEHHbIE MOJIENIH, B TOM YHUCIIC U C
UCIIOJIb30BaHMEM allapaTa anreOpsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI IIPH PELICHUH
3a1a4

nmUupaMuabl

5.3.4 Ceuenus Ky0a, MPU3MBI,
HPAMUJIBI

5.2.2 TlapannensHOCTb NpsSMON
U TJIOCKOCTH, TPU3HAKU U
CBOMCTBa

5.3.4 Ceuenus xy0a, MIpU3MBI,
IHpaMUIbL

5.2.2 TlapannenbHOCTb IPSIMOM
U TJIOCKOCTH, MTPU3HAKH U
CBOMCTBa

5.2.2 TlapannenbHOCTh IPSIMOI
U TJIOCKOCTH, TPU3HAKU H
CBOMCTBA

5.5.2 Yron mexay mpsiMBIMH B
HPOCTPAHCTBE, YTOJ MEKILY
IIPSIMOM U INIOCKOCTBEO, YIOJl
MEKIY TIIOCKOCTIMHU

5.2.4 IlepneH UKy IIPHOCTD
HPSMOMN U MJIOCKOCTH, IPU3HAKU
Y CBOWCTBA; MEPICHANKYIISAP U
HaKJIOHHAas; TEOpEMa O TPEX
NepIeHINKYIsIpax

5.2.4 IlepneHANKYIAPHOCTb
MPSIMOM U IIJIOCKOCTH, IPU3HAKH
Y CBOWCTBA; NEPIEHANKYIISp U
HAKJIOHHAST;, TEOpEMA O TPEX
NEePHEHANKYJIIpax

5.2.4 llepneHAUKYISIPHOCTh
OPSIMOM M TIFIOCKOCTH, PU3HAKU
Y CBOWCTBA; MEPICHIUKYJISP U
HaKJIOHHAsl; TEOpEMaA O TPEX
NepIeHIUKYIsIpax

5.5.5 ITnomanp TpeyroibpHUKA,
HapajuleorpaMma, Tpaneuum,




Kpyra, CeKTopa

28-29 | [Inomanu cedeHUit MHOTOTPAHHHUKOB: TIIOIIA U 5.3.4 Ceuenus xy0a, MIPU3MBI,
MTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEeHUS MTUPaMUIBI
nooous
30 KonTtponbshas pabora "[loBTOpeHrEe: MHOTOIpaHHUKH, 5.3.4 CeueHnus xKy0a, MPU3MBI,
CEYCHHUS MHOTOIPaHHUKOB" MUPaMUIBI
5.2.2 TlapainenbHOCTh IPSIMOi
1 TUIOCKOCTH, MPU3HAKU U
CBOMCTBa
5.5.2 Yron mexay npsiMbIMU B
MPOCTPAHCTBE, YIOJI MEKIY
IPSIMOM U IIJIOCKOCTBIO, YIOJl
MEX]Ty IJIOCKOCTSIMH
5.2.4 TlepnieHAUKYISIPHOCTh
IPSIMOM U IIJIOCKOCTH, ITPU3HAKH
U CBOWCTBA; NEPIICHAUKYJISP U
HAKJIOHHAS; TEOpEMA O TPEX
TIEPIICHANKYIISIPAax
Paznen 3. O0bém MmHororpanauka (17 4)
31 O06BEM Tena. O6beM NPSMOYTOIBHOTO CB00OHO OTIEpHPOBATh MOHATHAMA: 00BEM Tea, 00BeEM 5.5.7 O06bém Ky0a,
ImapajjcICuIcaa MIpsIMOYTOJILHOTO MapaijejenuIeaa. IPpAMOYT'OJIbHOI'O
DopMyITMpoOBaTh OCHOBHBIE CBOHCTBAa 0OHEMOB. HapaJlIeICuIea, ITIMPaAMUIBI,
Jloka3sbIBaTh TeOpeMy 00 00beMe PSIMOYTOIbHOTO TIpU3MEL, UINHAPA, KOHYCa,
napasuiesienuIiesia, CIeCTBUS 13 Hee. 1apa -
32 3anmaun 00 ynBoeHHH KyOa, 0 KBapaType Kyoa; o Pa3pe3ath MHOFOTPAHHHKH, IEPEKIAIBIBAT YACTH. 5.5.7 O6bém ky0a,
TPHCCKIHH yTia Pematsp crepeomeTpudeckre 3aqadu, CBsI3aHHBIE C TpAMOYTOIIBHOTO
napasuieyenureaa, TUpaMubl,
BBIYMCIIEHHEM 00bheMa MPSIMOYTOJILHOTO MapasuIeyeInIie i,
MPU3MBI, IIMJIUHIPA, KOHYCA,
MIPHU3MBL. mapa
33 CrepeoMeTpUYEeCKHE 3a/1a4H, CBA3aHHBIC C 00BEMOM CpaBHUBATL 1 AHANU3HPOBATE YTBEPXKACHNA C LETBIO 5.5.7 O0bém KyOa,
NPAMOYTONBHOTO APALIEENHUTIENA BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX HPSAMOYTOILHOTO
PacCyKICHUM. napajieienunena, TupaMmuibl,
AHanu3upoBaTh U MOJICIIMPOBATH Ha SI3BIKE TEOMETPUN TIPU3MBI, HHITHH/PA, KOHYCA,
peaNbHBIC CUTYaIINH, CBSI3aHHBIE ¢ 00BEMOM MPSIMOYTOJIBHOTO mapa
34 [puxianHpie 3a1a4u, CBI3aHHBIC C BEIYACICHUEM napajienenuneaa, Ipu3Mbl, TUPaMHUJIEL. 5.5.7 O0Bém kyO0a,
00BEMa MPSMOYTOIBHOTO MapaJlIe/ICTUIIe 1A MPSIMOYTOJIEHOTO




35 OO0BEM MIPSIMOIA TTPU3MBI

36 CrepeoMeTpuiecKue 3aauu, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TIPSIMOIT PU3MBI

37 [IpuknagHble 3a1a4M, CBI3aHHBIE ¢ 00BEMOM TTPAMOMA
MPHU3MBbI

38 Brrancienne 00bEMOB TEN ¢ TTOMOIIBIO
omnpenenéHHOro naTerpana. O0bEM HaKJIOHHON
MIPHU3MBI

39 Brruncienne 00EMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaTerpaina. OobEéM mpamMuIb!

40-41 | ®opmyna 00bEMa mupaMusl. OTHOIIEHHE 0OHEMOB

MUpaMu] ¢ OOIINM yTIIOM

42 CrepeomeTpHuUecKue 3a/1auH, CBI3aHHBIC C 00BEMaMH

HaKJIOHHOM MIPU3MbI

HccenenoBath MOCTPOSHHBIE MOJIEIIH, B TOM YHCIIE U C
HCITOJIb30BAaHUEM arrapara anreOpal.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO (DOPMYITY JUISI
BBIUMCIICHUS 00BEMOB TEJL.

Jloka3biBaTh TeOpeMy 00 0ObeMe HAKIIOHHON MPU3MEI Ha
pUMEpPE TPEYTOJIBbHON NPU3MBI U JJIS IPOU3BOJILHON ITPU3MBI.

Joka3eiBaTh TeOpemy: 00 o0beMe mupaMubl, popMyIHpOBaTh
CIIEJICTBUS U3 Hee: 00beM YCeUeHHOW TUPaMUJIBIL.

BriBoauTh (hopMyiTy JUIsS BEIYMCICHUS 00BEMOB YCEUCHHOMN
MTUPaMUIBI

napajienenuIena, IMpaMuibl,
MPU3MBI, [IWIMHAPA, KOHYCA,
mapa

5.5.7 O6Bém KyO0a,
IPSIMOYTOJIEHOTO
napajuiesienume 1a, IMpaMuIbl,
MPU3MBIL, TUJIHHIPA, KOHYCa,
mapa

5.5.7 O0bém KyOa,
HPSMOYTOJIHOTO
napaienenurie/ia, IMpaMuIbl,
MPU3MBL, TUJIMHIPA, KOHYCa,
mapa

5.5.7 O6bém Ky0a,
MPSMOYTOJIBEHOTO
napanenenumeaa, MMpaMuIbl,
MPU3MBI, IWJIHHAPA, KOHYyCa,
mapa

5.5.7 O6Bém KyO0a,
MPSIMOYTOJIEHOTO
napasuleNienumne 1a, TMpaMuIbl,
MPU3MBIL, IWITHH]PA, KOHYCa,
mapa

5.5.7 O0bém KyOa,
HPSIMOYTOJIEHOTO
napajiesenumeaa, IUpaMuIbl,
NPU3MBI, IJIHHAPA, KOHYyCa,
mapa

5.5.7 O6bém kyO0a,
MPSIMOYTOJIEHOTO
napaenenureia, MMpaMubl,
NPU3MBI, JIHHAPA, KOHYyCa,
mapa

5.5.7 O6wém Kky0a,
MPSIMOYTOJIEHOTO
napaJuleenuIe/a, MUpaMupl,




43

CTtepeoMeTpUYeCKHUE 3a/1a4H, CBA3aHHbIC C 00bEMaMU
MmUupaMuabl

44

[Mpuxnanueie 3agauu o Teme "O0bEMBI Ten",
CBSI3aHHBIC ¢ 00BEMOM HAKJIIOHHOW TPU3MBI

45

[Tpuxagasie 3agagu o Teme "OO0bEMBI TEen",
CBSI3aHHBIE ¢ 00BEMOM TTUPAMHEIBI

46

[Ipumenenne o0BEMOB. BeancieHue paccTosSHUS 10
TUIOCKOCTH

47

KonrtponbHas padora "O6bEM MHOTOTpaHHUKA"

MPU3MBI, IIJIHH/PA, KOHYCa,
apa

5.5.7 O0Bém kyO0a,
NPAMOYT'OJIBHOTO
napasutesienume 1a, MMpamMu/Ibl,
MPU3MBI, [IAJIMHAPA, KOHYyCa,
mapa

5.5.7 O0bém KyOa,
IPSMOYTOJILHOTO
napajiesenuIeaa, IUpaMuIbl,
NIPU3MBI, WIMHAPA, KOHYCAa,
mapa

5.5.7 O6bém ky0a,
HPSMOYTOJIEHOTO
napaienenureaa, MMpaMuIbl,
MPU3MBIL, TUJIMHIPA, KOHYCa,
mapa

5.5.7 O6Bém Kky0a,
MPSIMOYTOJILHOTO
napajuieNenuIesa, MupaMupl,
MPU3MBI, IIWITHH/PA, KOHYCA,
mapa

5.5.7 O0Bém kyO0a,
MPSIMOYTOJILHOTO
mapaIeeuIeia, TIMPaMUIb,
MIPU3MBI, IIWIHHIPA, KOHYyCa,
apa

Paszpnen 4. Tena Bpamenus (24 1)

48

Hunueapryeckas MOBEPXHOCTh, 00pa3yomiye
MAITUHAPUIECKON TTOBEPXHOCTH

49

Hunuuap. [psmoit kpyroeoit nununap. [lnomans
MOBEPXHOCTH LIMIINHIPA

CB0O0OTHO OTIEPUPOBATH MOHITHAMU: IMIIMHAPUIECKAS
MOBEPXHOCTb, LIMIIHHJP.

Nzydate criocoObl morydeHust IMITHHAPUIECKOI ITOBEPXHOCTH,
VIAHIPA.

N30ob6paxaTh MWIMHAP ¥ €T0 CEYEHHUS TUIOCKOCTHIO.

CB0O0OOHO OTIEPHPOBATH MOHITHAMHA: KOHHYECKasi TOBEPXHOCTb,

5.4.1 lumuaap. OcHOBaHUE,
BBICOTa, OOKOBast MOBEPXHOCTb,
oOpasytomas, pa3BépTka

5.4.1 lunuuap. OcHOBaHUE,
BBICOTa, OOKOBasi MOBEPXHOCTb,
obpasyromas, pa3BEPTKa

5.5.6 [1nomags NOBEpXHOCTH




50 Konndeckas moBepxHOCTh, 00pa3yromye KOHMIECKO
noBepxHocTH. Konyc
51 Ceuenne KOHyca IUIOCKOCTHIO, TTapaIeNbHOM
TUIOCKOCTH OCHOBAHUS
52 Yceu€Hnslii KoHyC. M300paxkeHne KOHYCOB U
YCEUEHHBIX KOHYCOB
53-54 | IInomrane GOKOBOW MMOBEPXHOCTH M MTOITHOU
MOBEPXHOCTH KOHYCa
55-56 | CrepeomeTrpuueckue 3a1aud Ha JT0Ka3aTEIbCTBO U
BBIYUCJICHUE, TOCTPOCHUEM CCUCHUH MUIHHIIPA,
KOHyca
57-58 | [IpuknagHsle 3a1a4um, CBI3aHHBIE C MITHHIPOM
59 Cdepa u map
60-61 | Ilepeceuyenue cdepsl U M1apa ¢ MWIOCKOCThIO. Kacanue
nrapa u cepsl mIockocThio. B u n3oobpaxenue
nrapa
62 VYpasuenne chepsl. ILnomans cheprl u e€ gacteit
63 Cummerpust chepsl 1 mapa
64-65 | CrepeoMeTpuyecKHe 3a/1a4M Ha J0KA3aTEIbCTBO U

BBIUUCJICHHE, CBSI3aHHbBIE CO CEepoil U 11apoM,
MOCTPOEHUEM UX CEYEHUH MJIOCKOCTBIO

KOHYC, YC€YEHHBII KOHYC.

N3yyaTh ciocoOBI TTOTy9IeHUS] KOHMYECKON TTOBEPXHOCTH,
KOHYyca.

N300paxarh KOHYC U €T0 CEUCHHS TUIOCKOCTBIO, TIPOXOJISIIEH
4yepe3 0Ch, U INIOCKOCThIO, IEPIEHIUKYIIAPHON K OCH.

BriBoauTh (hOpMYJIIBI JJTs1 BEIYMCIICHUST OOKOBOW U TIOJTHOMH
MOBEPXHOCTEH TeJ BpallleHHUS.

Pewiate cTepeoMeTpuueckue 3a1auu, CBI3aHHbIE C TEIaMU
BpaITCHIS, HAXOXKICHUEM TIIOMAAN OOKOBOW M ITOTHOMH
MTOBEPXHOCTH, IOCTPOECHUEM CEUECHH.

Hcmonb30Bath Npy pelieHUH 3a/1a4 IIaHUMETPUIeCKue GaKThl
Y METOZBI.

CpaBHHBaTh U aHATTU3UPOBATH YTBEPKACHHUS C LIETIBIO
BBISIBIICHUS JJOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJICHUN.

AHanu3upoBaTh U MOJIEIUPOBATDH HA S3bIKE TECOMETPUU
peanbHbIe CUTYAlLMH, CBSI3aHHBIE C KOHYCOM M LHUJIUHAPOM.

HccnenoBath NOCTPOEHHBIE MOJENIH, B TOM UUCIE U C
UCIIOJIb30BaHHEM arnapaTa anreOpbl.

AxTyanu3upoBaTh (GaKThl M METOJBI ITIAHUMETPHUH,
peneBaHTHBIE TEME, TPOBOIUTH AaHAJIOTHUH.

CB00O0IHO OTIEpUPOBATh MOHATHIMU: cepa U 1map, HEeHTP,
panuyc, nuameTtp cepsl U mapa.

HUccnenoBats B3auMHOE pacnookeHue chephl U MIOCKOCTH.

DopMyIHPOBATH ONPEJIEIEHNE KacaTeIbHOM TIIOCKOCTH K
cthepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U NMPU3HAKE KacaTeIbHOU
TUIOCKOCTH.

BeiBoauTE GOpMyYITYy IJ1s1 BBIYUCIICHUS TUTOIIAAN Cephl uepes
paauyc chepsl

Pemate crepeoMeTpuieckue 3a1auu, CBA3aHHbIE CO cepoil n
IapoM, HaXOKAEHUEM TUIOIIAAU cepsl U ee YacTei,
MTOCTPOEHUEM CeUeHH cephl U mapa.

KOHYCa, HUIMHIPA, Cheph

5.4.2 Konyc. OcHoBaHnwue,
BBICOTa, OOKOBAs IOBEPXHOCTH,
obpasyromas, pa3BépTKa

5.4.2 Konyc. OcHoBanwue,
BBICOTa, OOKOBasi TOBEPXHOCTb,
obpasyioias, pa3BépTka

5.4.2 Konyc. OcHoBaHue,
BBICOTA, OOKOBAs IIOBEPXHOCTH,
oOpasyiomas, pa3BépTka

5.5.6 [Inowmaas NOBEpXHOCTU
KOHyCa, IIIHHAPA, ChEphl

5.4.1 Humuuap. OcHoBaHUE,
BBICOTa, OOKOBast TOBEPXHOCTb,
obpasytomas, pa3BEPTKa

5.4.2 Konyc. OcHoBaHnwue,

BBICOTa, OOKOBasi TOBEPXHOCTb,
obpasyioias, pa3sépTka

5.4.1 Hunmunap. OcHOBaHUE,
BBICOTa, OOKOBas IOBEPXHOCTH,
obpasytomas, pa3BEPTKa

5.4.3 lllap u cdepa, X ceycHHs

5.4.3 lllap u cdepa, Ux ceyeHHs

5.6.2 ®opmyna paccTosTHAS
MEX]Y ABYMSI TOUKAMH,
ypaBHeHUE cepsl

5.5.6 Ilmomaas MOBEpXHOCTH
KOHYCa, MIIHHAPA, CHepsl

5.4.3 Illap u cdepa, UX ceyeHHs

5.4.3 lllap u cdhepa, ux ceyeHus




66 [puknanable 3a1a4u, CBA3aHHBIE cO cepoil u mapom AHanM3MpOBaTh U MOJEINPOBATEH HA A3BIKE TEOMETPUHU 5.4.3 llap u cepa, ux ceueHus
peabHbBIC CUTYAIlNH, CBA3aHHbBIE C MapoM U cepoii.
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYHCIICHHS
Pemrates nmpocTele 3a1auu, B KOTOPHIX PUTYPUPYIOT
B OKPY’KHOCTH, CTaHJIApPTHBIE MO100Us
KOMOMHAIINY TEJ BPAIICHUS] © MHOTOTPaHHHUKOB.
68 PasnuuHbie KOMOMHALIMK TEJI BPAILCHHUS U .
Hcnonb3o0BaTh Mpy pelIeHUH 3ajiad, CBA3aHHBIX CO CPepoi U
MHOTOTPAHHHKOB
69-70 | 3amaum mo Teme "Tena u MOBEepXHOCTH BpameHus" IApOM, MNAHUMETPHMECKHE (GaKTH! M METOLHL.
Pemarp crepeomeTpudeckre 3afauu, CBsI3aHHbBIE C TEIAMHU
71 Kontponenas pabora "Tena u moBepxHoCcTH BpalleHUs], IOCTPOCHUEM CEUCHUI TeJ BpallleHus, C 5.4.1 Hunuuap. OcHoBaHue,
BpaeHus” KOMOHWHAITUSIMA TEJ BPAIIeHUS 1 MHOTOTPAaHHUKOB. BBICOTA, OOKOBAsI TOBEPXHOCTD,
HpOBO,Z[I/ITL JIOTUYECKN KOPPEKTHBIC JOKa3aTCIIbHBIC 06pa3y}01uag, pagBépTKa
paccy AeHHs IPK PEIICHUH F€OMETPUIECKHX 3a/1a4, CBA3aHHbIX | 5.4.2 Konyc. OcHoBaHHe,
C TIePIECHANKYIISIPHOCTHIO TNIOCKOCTEH. BBICOTa, OOKOBasi IOBEPXHOCTH,
AHaNU3UPOBATh U MOJECIUPOBATD Ha S3bIKE [EOMETPHU oOpasyromas, pa3BépTKa
peanbHBIE CUTYalMH, CBI3aHHBIE C MHOTOTPaHHUKAMH. 5.4.3 Illap u cdepa, ux ceueHus
WccnenoBaTh HOCTPOEHHBIE MOJIENH, B TOM YHCTIE U C 5.5.6 Ilnouaap MOBEPXHOCTH
MCIOJIb30BAHUEM arapara ajreopbl KOHyCa, LIWIMHAPA, chepbl
Paznen S. Ilnomaau noBepXHOCTH M 00BEMBI KPYIJIBIX Te (9 1)
72 O0wéM nununapa. Teopema 00 00bEME MPAMOTO CB00OHO OTIEpHPOBATH MOHATHIMA: 00BEM Tea, TUIOIIA b 5.5.7 O0bém KyOa,
MUJINHApA MOBEPXHOCTH. IIPAMOYTOJIBHOTO
DopMyITMpoOBaTh OCHOBHBIE CBOHCTBAa 0OHEMOB. HapaJuICICIINICd, TMPAMUBL,
Jloka3wiBaTh TeOpeMbl: 00 00beMe IMIINHAPA; 00 00beMe OpU3MBL, NWINHAPA, KOHYyCA,
_ KOHyca. mapa
73 Brraucnenue 005EMOB Tell ¢ TOMOIIBIO BoIBOHTE (OPMYIIBI JUIS BEIYHCIICHHS 00BeMa yCEUEeHHOTO 5.5.7 O6bEm Kyba,
omnpenenéHHoro naTerpana. O0bpEM KoHyca KOHyCa MPSMOYTOJBHOTO
' napaJuresiennIea, MupaMubl,
HccnenoBath NOCTPOCHHBIE MOJIENH, B TOM YHCIIE U C
MIPU3MBI, IIIITHHAPA, KOHYCAa,
UCIIOJIb30BaHKEM arlnapaTa anreOpebl. urapa
74 [Tnomanu 6GOKOBOM U MONHOI MMOBEPXHOCTH KOHYCA 3HaTBvBOiMOX<HOCTH PCLICHNA 33121 Ha IOCTPOCHUE LIUPKYIEM | 5 5 ¢ [Inowmaas NOBepXHOCTH
Y TUHEWKOH, 0 KIIaCCHUECKMX Hepa3pelnMbIX 3aadax. KOHycCa, IHINHIPA, chepbl
75 CTepeoMeTpUYECKHUE 3a/1a9H, CBI3aHHBIE C CBOOOHO OMEepHPOBATH NOHATHAMH: INAPOBOH CETMEHT, 5.5.7 O6bém Kyba,
BBIUHCIICHIEM 00BEMOB LIIIIMHAPA, KOHyCA LIAPOBOH CIIOH, APOBOH CEKTOP, OCHOBAHUE U BHICOTA CEIMCHTA, | [psMOyTOIBHOTO
OCHOBAaHHE U BBICOTA IIApOBOIr'0 CJI04. napajuiesienuIena, IMpaMuasl,
BriBoauTh hopMyITBI 111 HAXOXKIEHHSI 00BEMOB MIAPOBOTO MIPU3MBI, IIWITHHAPA, KOHYCa,
CErMeHTa, MMAapOBOTO CEKTOPA, TUIOMau chephl. mapa
76 [Ipuknagasre 3amaqun o Teme "OOBEMBI U IIOMATH 5.5.7 O6Bém ky0a,




noBepxHocteit ten"

JlokxaspiBaTh TeopeMy 00 oobeMe mapa.

Pemath crepeoMeTpuuecKre 3a1auu, CBsI3aHHBIC ¢ 00bEMOM
nrapa, ImapoBOro CErMEHTa, IIaPOBOTO CEKTOPa, MIIOMIAIbI0
chepsl.

CpaBHUBATh M aHAIU3UPOBATH YTBEPIKICHUS C LEIBIO
BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX

MPSMOYTOJIBHOTO
napajuiesiennIesa, MupaMubl,
MIPU3MBI, IIIIINHAPA, KOHYCa,
mapa

5.5.6 Inomaas MoBEpXHOCTH
KOHYyca, IMIUHJIPa, cepbl

77 O0BéM 111apa u 1apoBoro cekropa. Teopema 00 paccyKIeHuH 5.5.7 O0Bém kyO0a,
00bémMe mapa. [Inomans cheprr. CTepeomeTpryecKme i MPSMOYTOJBHOTO
i AHATU3UPOBATh U MOJICIUPOBATH Ha S3bIKE TEOMETPHH
3aj1a4yM, CBA3aHHBIC C BHIYHACICHHEM 00BEMOB IIapa, 5 napaienenure/ia, MMpPaMubl,
eallbHBIE CUTYAIINH, CBSI3aHHBIC C 00BEMOM IIapa, IMapOBOTO
NIAPOBOTO CETMEHTA U IIAPOBOTO CEKTOPa p yat, pa, map MPU3MBIL, IIITHHJPA, KOHYCa,
CErMEHTa, IAPOBOT0 CETMEHTA, IIIOMIAIBI0 ChEpHI. mapa
CB000IHO OTIEpUPOBATH MOHATHEM: ITOAOOHBIC TEJa B 5.5.6 [1nomass MOBEPXHOCTH
[IPOCTPAHCTBE. KOHYCa, MIIHHAPA, CHeps
78 [Mpuknamasie 3amauun o teme "OO0bEMBI TEN", Bbraucisite 06beMbI Tl € MOMOIIBIO ONPE/ICICHHOTO 5.5.7 O0bém KyOa,
CBsI3aHHBIE C 00BEMOM ILIapa ¥ IUIOIIAABIO CHEPHI. UHTErpana. MPSMOYTOJIEHOTO
COOTHOIICHHS] MEXKTY TUTOMIAIIMH TOBEPXHOCTEH U Perrath cTepeoMeTpuyecKUe 3a1a9H, CBA3aHHBIC C napanienenurneia, MMpaMusbl,
00BEMaMH MTOTOOHBIX Tell COOTHOILEHUSMH MEXy IUIOMAAIMHI NOBEPXHOCTEN U 0ObeMamMu | IPU3MBI, LIMIIMH]pA, KOHYCa,
MMOJOOHBIX TEJ. lapa
ITpoBOAMTE JIOTHYECKU KOPPEKTHBIE JOKA3aTEIbHBIE 5.5.6 Ilnowmank MOBEPXHOCTH
_ pacCy /IeHUs TIPU PELICHHH T€OMETPHYECKHX 3a/1a4, CBSI3aHHbIX | <onyCd, WHIHHAPA, cqepsr
79 Hoz[06Hl>Ig TCJI?: B IPOCTPAHCTBE. MIBMCHEHHE 00BEMA | (\ provpo oo oo o OB TEIT C TOMOIIIBIO OTPEIENEHHOT0 5.5.7 O6Bém ky0a,
TIPH 11 un. Cr METPUYECKH 171 MPSIMOYTOJIEHOT
pu Tozo CpCOMCTPHHCCKUC 3a/1aTH, . | uHTerpana, Hax0KAEHHEM COOTHOUICHHS MEXY TUIOMIAAIMH PAMOYTOIILHOTO
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB TEJ U IUIOIIAICH . napanenenurea, MMPaMusbl,
. MOBEPXHOCTEH U 00beMaMHu MOTOOHBIX TEJI.
MOBEPXHOCTEH MPU3MBI, IIWITHH/PA, KOHYCa,
AHaAIM3UPOBATh U MOJICINPOBATH Ha S3bIKE TEOMETPHH mapa
pealbHbIC CUTYaIIH, CBS3aHHBIC C 00bEMaMH U MMOBEPXHOCTIMU
5.5.6 Ilmomaas TOBEPXHOCTH
TeJ, Ha JI0KA3aTeIbCTBO U HA HAXOXKACHUE FEOMETPUICCKUX
KOHYycCa, UIUHPA, chepbl
" BEJIMYHH "
80 KonrponbHas padota "[Tnomany NOBEpXHOCTH U 5.5.7 O0béM kyOa,
00BEMBI KPYTIIBIX TET" MIPSIMOYTOJIEHOTO
napanieIenume/1a, MMPaMuIbl,
MPU3MBI, IIWJIHHPA, KOHYCa,
mapa
5.5.6 Ilmomaas TOBEPXHOCTH
KOHycCa, UIUHIPA, chepbl
Paznea 6. IBuxenus (5 4)
81 | JBmkenus npoctpancTBa. OToOpaskeHus. JBrkeHus 1 CB00OTHO OTIEPHPOBATH MOHITHIMHA: OTOOpaKEHNE




paBeHcTBO ¢uryp. O0ure CBOUCTBA ABHKEHUN

MIPOCTPAHCTBA Ha ceOsl, ABMIKCHUE MPOCTPAHCTRA; IICHTPAJIbHA,

82 Buibl ABMKEHUIL: apalLIesIbHbIHA EPEHOC, oceBasi M 3epKalibHasi CAMMETPHUH, ApaJJICIBHBIA MEPEeHOC;
LIEHTPAJIbHAS] CAMMETPHSL, 3€PKaJIbHAsI CHMMETPHS, PaBeHCTBO U 1ogobue puryp.
MOBOPOT BOKPYT MPSIMOH JlokaspIBaTh YTBEPXKICHHS O TOM, YTO IICHTpaIbHAs, OceBas 1
83 [IpeobpazoBanus moxpodus. [lpamas u cdepa Ditnepa 3epKaJIbHasi CHMMETPHH, MapajlieNIbHBIN IEPEHOC SBISIOTCS
JBIKEHHUSIMU.
84 I'eomeTpuueckue 3aa4n Ha IPUMEHEHHUE IBUKEHUS BeinonssiTs mpeoOpasoBaHust 10L00HSL.
85 KontponbHas pabota "Bekrops! B mpocTpaHcTse" OrnepupoBaTh NOHATHAME: NpsiMast i chepa Jitepa.
Pematp reomeTprdeckrie 3a1a4n ¢ UCTIOIB30BAHUEM
IBYKEHUH.
Hcnonp3oBath mpu pemieHun 3a/1a4 IBUKESHUS TPOCTPAHCTBA
U UX CBOWCTBA
Pa3znea 7. [loBTopenne, 00001eHne u cucremMaTusanus 3Hanuii (17 1)
86 O6o061matomee moropeHue 11 NOHATUH 1 METOIOB Pemmath crepeoMeTpuUecKye 3aaun Ha JOKa3aTeIbCTBO 5.2 IIpsiMBI€ 1 TITIOCKOCTH B
Kypca reomerpun 10—11 knaccos, cucremarnsanus MaTeMaTHYECKUX OTHOMIEHHH, HAX0XKIEHUE T€OMETPUYECKUX [POCTPAHCTBE
3HaHui: "TlapanienbHOCTh IPSIMBIX U INIOCKOCTEH B BEJIMUMH (JUIMH, yIJIOB, IUIONIA/IEH, 00HEMOB).
n
IPOCTPAHCTBEC Hcrons30BaTh MK PELMICHHH CTEPEOMETPUIECKHX 3a0a4
87 Ob6o6maromee nosropenue 11 NOHATHI 1 METOTOB [UIaHUMETPUYECKHe (HAKTHI X METOMbL. 5.6 KoopauHats! 1 BEKTOpPHI
Kypca feSMeTpHH 10-11 xnaccos, C?CTeMaTmaum [TpoBOAMTE JIOTHYECKH KOPPEKTHBIE JOKA3aTeIbHEIC
3HaHMi: "BeKTophl B IPOCTPaHCTBE
— paccy>kKAeHus IPH PELICHUN CTEPEOMETPHUECKHIX U
88 Ob6o6maromee nopropenne 11 MOHATHI U METOIOB 5.6 KoopanuHaThl 1 BEKTOPHI
TUTAHUMETPUYECKHX 3a1au.
Kypca reomeTtpun 10-11 xaccoB, cucremaTu3amys
- " CpaBHHBaTh U aHAIM3UPOBATh PEabHbIE CUTYyalluH U BBISIBIATH
3HaHW#: "BekTopsl B IPOCTPaHCTBE
" BO3MOKHOCTB €€ MOJISTMPOBAHUS Ha S3bIKE TEOMETPHUH. "
89-90 | O6Gob6iaromiee mosropeHue 11 MOHATHH ¥ METOI0B M JLTp p 5.5.7 O0bém KyO0a,
Kypca reometpun 10—11 kmaccoB, cucremMaTu3aris ONCTMPOBATE PEATILHYIO CHTYAIMIO Ha SA3BIKC TCOMCTPHH 1 MPAMOYTOJIBHOTO
3Hanui: "O0bEM MHOTOTPaHHHUKA" MCCIIENOBATE IOCTPOCHHBIC MONICIIH, B TOM HHCJIC 1 C HapasuIesieue/a, MpaMusbl,
UCIIOJIb30BaHKEM arnapaTa anreOpebl. TIPH3MbI, LMIHH/PA, KOHYCA,
Hcmonb30BaTh KOMITBIOTEPHBIE POTPAMMBI ITPH PELICHUH 1rapa
91-92 | O6o6waromee nosropeHue 11 moHATHI U METOIOB 3ajadq. 5.5.6 [lnomaab NOBEPXHOCTH
Kypca reometpun 10-11 kaccoB, cucremaTu3amys IToxy4aTs NpencTaBICHUE O TEOMETPUH KaK O Pa3BUBAIOLIEHCA | KOHyca, IMIHH/PA, Chephl
3HaHwi: "T17011a11 MOBEPXHOCTH U OOBEMBI KPYTUIBIX | HAyKe, HCCIENYIOIIEN OKPYKAIOIUI MUD, CBA3AHHOM €
Ten" peanbHBIME 00BEKTaMU, TOMOTAOIIEH PEIINTh pealbHbIe
93-94 | MroroBas KOHTpOJIbHAsI padboTa JKU3HEHHBIC CUTYallMH O POJIM CTEPEOMETPUH B Pa3BUTUHU 5.2 IIpsiMbI€ 1 TIIOCKOCTH B

COBPEMCHHBIX WHXXCHCPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHI

MIPOCTPAHCTBE
5.6 KoopiuHaThl ¥ BEKTOPHI




5.5.7 O0bém KyOa,
MPSIMOYTOJIEHOTO
napaeNenurie/ia, MMpaMubl,
MIPU3MBI, IIWIHHAPA, KOHYCAa,
mapa
5.5.6 Ilmomaas TOBEPXHOCTH
KOHYca, IMIMHpa, chepbl
95 [ToBTOpeHue, 0600UIeHNE U CHCTEMATH3AIMS 3HAHUN 5.2 IIpsiMbI€ 1 TITIOCKOCTH B
MPOCTPAHCTBE
5.6 KoopauHaThl ¥ BEKTOPBI
5.5.7 O6bém kyO0a,
MIPSIMOYTOJIEHOTO
napaienenurieia, MMpPaMuIbl,
MPU3MBIL, TUJIMHIPA, KOHYCa,
mapa
5.5.6 [1nomaab MOBEPXHOCTU
KOHYCa, IUIMHpa, chepbl
96-102 | Hcropus pa3BUTHsI CTEPEOMETPHU KaK HAYKH U €€
POIb B pa3BUTHU COBPEMEHHBIX WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
IIpoBepsiemblie TpeOGOBAHUSA K Pe3y/JIbTATAM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMBbl
10 kiacce
Kon
NMPOBEPsSIEMOr0 IIpoBepsiemMble IpeAMeTHBIE Pe3yJIbTAThl OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl cpeHero oduero 00pa3oBaHus
pe3yJbTaTa
7 I'eomeTrpus

7.1 OrnepupoBaTh MOHATHAMH: TOUKA, MPsAMasi, TNIOCKOCTh

7.2 [IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CISICTBUS U3 HUX NPU PEUICHUN FeOMETPUIESCKIX 3a7a4

7.3 OneprpoBaTh NOHATUSMU: MAPAIISIIEHOCT U MEPIEHINKYISPHOCTh MPSAMBIX U IJIOCKOCTEH

7.4 Knaccuduimpopars B3aMMHOE pacrioiokKeHUE MPSIMbIX U IJIOCKOCTEH B MPOCTPAHCTRE




OneprpoBaTh MOHATHAMHU: JIBYTPAHHBIN YTOJ, TPaHW ABYTPAaHHOTO yTria, pedpo ABYTPAaHHOTO YTIJa, JIMHEHHBIH yTOJ JBYTPAHHOTO YTIIa,

75 rpagycHas Mepa ABYIpaHHOIO yIia

7.6 OneprpoBaTh NOHATUSAMHI: MHOTOTPaHHMK, BBIIYKJIBIH U HEBBITYKJIBIM MHOTOTPaHHHUK, 2JIEMEHTHI MHOTOI'paHHHUKA, TPaBUJIBHBI MHOTOTPAHHUK

7.7 Pacro3naBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (MMpaMu/a, Mpu3Ma, MPsIMOYTONBHBIN NMapajuienenumnes, Kyo)

78 KnaccupunupoBaTh MHOTOTPaHHUKH, BHIOMpas OCHOBAaHUS Ui KiacCU(PHUKAUWKM (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHHKH, TPaBHIbHBIC
MHOTOTPAHHUKH, TIPSMbIe U HAKIIOHHBIE TIPU3MBI, TapauIeIIeTUIIC b )

7.9 OneprpoBaTh NOHATUSIMU: CEKYIIasl IJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB

7.10 OOBACHATH NPUHIUIIBI TOCTPOSHHS CEYSHNH MHOTOTPaHHUKOB, HCIIOJIB3YSI METO/ CIIEIOB

711 CTpouTh ceueHNs] MHOTOTPaHHHKOB METOJ/IOM CJIEJIOB, BHIIOJIHATH (BHIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYp: BU
CBEpXy, cOOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKJEHUE TEOMETPUUECKUX BEJIMYUH MO 00pasnaM WM ajlropuTMaM, IPUMEHSIST H3BECTHBIC aHAIMTHYECKHE METObI IIPH

7.12 pelIeHNN CTaHIApTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXAYy ABYMS TOYKaMH, OT TOYKM IO MNPSMOH, OT TOYKHJIO
IUIOCKOCTH, MEXY CKPELIMBAIOIINMHUCS MPSIMBIMU
Pemate 3amaun Ha HaXOXKIEHWE TEOMETPUUECKUX BEJIMYMH MO 00pasnaM WM alropuTMaM, IPUMEHSS U3BECTHBIC aHAIMTHYECKHE METOIbI IIPH

7.13 PELICHUN CTAaHAAPTHBIX MaTEMaTHUYECKHUX 3a/1a4 Ha BBIYMCICHHUE YITIOB MEXIY CKPEIIMBAIOIIMMUCS MPAMBIMU, MEXIY IPSMON M IUIOCKOCTHIO,
MEX]y TIIOCKOCTSIMH, ABYTPAaHHBIX YTJIOB

714 Boruncnsate 00bE€MBI U TUIOIIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMuja) ¢ MpUMEHEeHHEeM (pOopMyJl, BBIYUCIATH COOTHOIICHHUS
MEXKIY TUTOLIA MK TOBEPXHOCTEH, 00bEMaMU TOAOOHBIX MHOTOIPAaHHUKOB

7.15 OnepupoBaTh MOHITUSMHI: CHMMETpUS B IPOCTPAHCTBE, LIEHTP, OCh M IIIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CHMMETPHH (QUTYPBI

716 W3Bnekats, npeoOpa3oBbIBaTh M HWHTEPIPETUPOBATh MHGOPMALUIO O INPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUrypax, MPEICTaBICHHYIO Ha
yepTekax U pUCYHKax

717 [IpumensTh reomeTpuueckre (GakThl ISl PEIICHHsT CTEPEOMETPUIECKUX 3a/1ad, MPEIoIaralonnX HECKOJIBKO IIaroB PEUICHUs, €CIH YCIOBHS
NPUMEHEHUs 3a]1aHbl B IBHOW opme

7.18 [IpumeHsaTh mpocTeiiiie NporpaMMHbIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a]1a

7.19 IIpuBoaUTH MpUMEPHI MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPO/IE M )KU3HHU, pACIIO3HABATh MPOSIBICHNE 3aKOHOB F'€OMETPUH B HCKYCCTBE
[IpuMeHATh TONMy4YeHHBIE 3HAHWA Ha TPAKTHKE: aHATU3WPOBATh PEANIbHBIE CUTYAIlMH W MPUMEHSITh W3YYEHHBIE MOHATHSA B TPOIECCE TOMCKA

720 pelIeHnsT MareMaThdeckd CGOpPMYJIMPOBAaHHOW MNpPOOJIEMbl, MOJECTHPOBATH pEAIbHBIE CHTyallMd Ha S3bIKE T'€OMETPHUH, HCCIEIO0BATh
MOCTPOEHHBIE MOJIETIH C MCIOIb30BAaHHEM I€OMETPUUYECKUX TIOHATHH U TeOpeM, amnmapara anreOpbl, pemarh NPakKTUIecKUe 3a1a4H, CBI3aHHbIC C
HaX0)KJIeHHEeM FeOMETPUIECKUX BETHIUH

11 knace
Kona IIpoBepsieMble NpeAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOIi 00pa3oBaTe/JbLHON NPOrpaMMbl CpeHero 001ero 00pa3oBaHus




NPOBEPSIEMOT0

pe3yjabTaTa
6 l'eomerpust

6.1 OneprpoBaTh MOHATUSAMHU: IMITHHIPUYECKas: IIOBEPXHOCTh, 00pa3yIoline NWIMHAPHYECKON MOBEPXHOCTH, IIHIHHJP, KOHHUYECKAsl TOBEPXHOCTb,
o0pasyrolure KOHMUECKOH MMOBEPXHOCTH, KOHYC, cepruieckasi IOBEpXHOCTh

6.2 Pacnio3naBaTh Tena BpaieHus (MIMHIP, KOHYC, cdepa u 1iap)

6.3 OOBSICHATP CIIOCOOBI MOTYUYCHUS TEJl BPAILICHUS

6.4 KiraccudumupoBats B3aMHOE pactoioKeHHe chephl U MIIOCKOCTH

6.5 OnepupoBath TOHATHSMI: [IapOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBHICOTA CETMEHTA, IApOBOH CJIOH, OCHOBaHUE IIAPOBOTO CIIOS, BBICOTA
HIAPOBOTO CJIOS, IIAPOBON CEKTOP

6.6 Brraucisath 006EMBI M TUTONIAIU TIOBEPXHOCTEH TEI BpaIIeHHsI, TeOMETPUIECKUX Tell C MPUMEHEHUEM (HopMyIT

6.7 OrneprpoBaTh MOHATUSIMH: MHOTOTPaHHHK, BIIHCAHHBIA B cepy W ONMUCAHHBIA OKOJNO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHK WU TEIIO
BpAaLICHUS

6.8 BBIUUCIIATE COOTHOIICHHS MEXTY TUIONIA IIMHA TOBEPXHOCTEN M 00BEMaMU MOTOOHBIX Tell

6.9 N300paxark uzydaeMbie GUTYpHI OT PYKH U ¢ TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10 BhIMONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHH3Y; CTPOHUTH CCUCHHUS TeI
BpAIICHUS

6.11 W3Bnekarh, MHTEPIPETUPOBATh W TPEOOPA30BBIBATh MH(GOPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYpax, MpPEACTABICHHYIO Ha
yepTexax U PUCyHKax

6.12 [IpuMeHsITh TreoMeTpruecKre (GAKThI JUIsl PEIICHHS] CTEPEOMETPUYECKUX 3aJ1ad, MPEIoJIaraloniuX HECKOJIBKO IIArOB PEUICHUs, €CIH YCIOBHS
NpPUMEHEHU 3aJlaHbl B IBHOU opme

6.13 OneprpoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14 BEIMONHATE AGHCTBHSL CIOKEHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKEHHSI BEKTOpa HA YHCIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0magaroT

6.15 [IpuMeHsITH IpaBUIIO MapayieNenuIieia Py CI0KEHHH BEKTOPOB

6.16 OnepupoBatTh MOHITUSMHE: JIEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJ
MEKIY BEKTOPaMH, CKAISIPHOE [TPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAaHAPHBIE BEKTOPHI

6.17 HaxomuTh cyMMy BEKTOPOB M NMPOW3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPaMH, CKaSPHOE TPOU3BEJCHNE, PACKIIA[bIBATH BEKTOP I10
JIBYM HEKOJUTMHEAPHBIM BEKTOpPaM

6.18 3aaBaTh MIIOCKOCTh YPaBHEHHEM B IEKAPTOBOM CHCTEME KOOPAMHAT

6.19 Pemrate npocTeiinme reoMeTpUUecKUe 3aJa4l Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO METO1A

6.20 Pemrate 3ajaun Ha JTOKa3aTENbCTBO MAaTEMATHUYECKUX OTHOIICHWH M HAXOXJICHHE TEOMETPUYECKUX BEIMYMH MO 00pasliaM WM ajJrophTMam,




IMPUMECHS U3BCCTHBIC METOABI IIPHU PECIICHNUU CTAHAAPTHBIX MATEMATHYCCKUX 3aaa4

6.21
6.22

6.23

IIpuMeHATh IpocTENIINE IPOrPAMMHBIE CPEJCTBA U MIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 33134
IIpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

[IpuMeHATh NOMy4YCHHBIE 3HAHMSA Ha MPAaKTHKE: aHAIW3UPOBATh PEaJIbHbIE CUTyallud M IPUMEHATh M3Y4YECHHBIE MOHATHA B IPOIECCE MOUCKA
pelieHrs MaTeMaTHYecKH C(HOPMYJIHPOBAHHOW MPOOJIEMbI, MOJEIUPOBATh pEANbHBIE CHTYyalldd Ha S3bIKE T'€OMETPHHU, HCCIEI0BATh
MOCTPOEHHBIE MOJIETIH C MCIOIB30BAaHHEM I'€OMETPUUYECKUX TOHITUH U TeOpeM, armnapara anreOpbl, pelaTh NPaKTUIecKue 3a1a4n, CBSI3aHHbIE C
HAXO0XXIECHUEM TE€OMETPUUECKUX BEIUYNH

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

10 ki1acce

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHNUS

7.1

7.2

7.3

7.4

7.5

T'eometpus

OCHOBHBIC ITOHSATHS CTCPCOMCETPHHU. Tqua, mnpsamas, mIOCKOCTb, IMPOCTPAHCTBO. TlonsiTue 00 aKCHOMATHYECKOM NOCTPOCHHUU CTCPCOMCTPUU:
AKCHUOMBI CTEPEOMETPHUU U CICACTBUA U3 HUX

B3anmnoe pacnosnoxkeHne NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapaUIeIbHBIE U CKpEIMBaoIuecs npsaMele. IlapannenbHOCTh IpsMBIX
Y TUIOCKOCTEH B MPOCTPAHCTBE: MapaljieNIbHbIE MPsIMBIE B MTPOCTPAHCTBE, MAPAJUIETFHOCT TPEX MPSAMBIX, TAPAIIETbHOCTD MPSIMOM U INTOCKOCTH.
VYriplc COHampaBieHHBIMH CTOPOHAMH, YTOJ MEXIy HPSAMBIMH B MpOCTpaHCTBE. [lapaienbHOCTh MJIOCKOCTEH: MapajuieibHbIE IMIOCKOCTH,
CBOICTBa MapajieNbHbIX m1ockoctel. [lpocreiimue nmpocTpancTBeHHbIe GUTyphl HAa INIOCKOCTU: TETPadap, KyO, mapaiienenuies, IoCTpOeHHe
CEUEHUN

IlepnieHIUKYIAPHOCTh MPSIMON M TUIOCKOCTH: MEPIEHAUKYJISIPHBIE MPSAMBIE B TPOCTPAHCTBE, NMpPsIMbIC MapajlielbHble W NEPIEHANKYISPHBIE K
IUIOCKOCTH, IIPU3HAK MEPIEHINUKYIAPHOCTH NPSAMON M IUIOCKOCTH, TEOPEMa O MPSMON NMEPHEHANKYIISIPHON IJIOCKOCTH. YTIBI B MIPOCTPAHCTBE:
YIoJI MEXIY NPSAMOHM M IUIOCKOCTHIO, ABYI'PaHHBIN yroJl, TMHEMHBIM yroj ABYrpaHHOro yria. llepneHAuKynsp U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH A0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOHM A0 IUIOCKOCTH, MPOEKIHUs (PUrypbl Ha MIOCKOCTh. llepneHanKyIapHOCTh IUIOCKOCTEH: MPHU3HAK
NEPHEHANKYJIIPHOCTH JBYX IIIOCKOCTEN. TeopeMa o TpEX NepneHANKYJIsIpax

IlonsiTHE MHOrOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHUWKA, BBITYKIBIE M HEBBIIYKIbIE MHOTOTPAHHUKH, Pa3BEPTKa MHOTOTPAHHUKA.
[Ipusma: n-yrospHasi Mpu3Ma, TPaHU W OCHOBAHWSI MPU3MBI, NMpsMas W HAKIOHHAs TMPHU3MBI, OOKOBas M IOJHAS TMOBEPXHOCTh HPU3MBL
[Tapamenenunen, npsMOYroiabHBIM NapajUlesIenuIe] U ero cBoiictBa. Ilupammpa: N-yrosbHas nupamuja, I'paHd U OCHOBAHUE IHPaMUJBL,
O0OKOBass W TOJNHAS IOBEPXHOCTh NHPAMMIbI, NPaBWIbHAS M YyCEUEHHAs NHpaMuAa. OJIEMEHThl Npu3Mbl M mupaMuzabl. [IpaBunbHbie
MHOTOTPAHHUKH: MOHATHE MPAaBUIBHOIO MHOTOTPAHHUKA, NTPABHIIbHAS MIPU3Ma M NpaBUJIbHAS MMpaMUa, PaBUIIbHAS TPEYTOJBbHAS MUPAMHIA U
MpaBUIBHBIA TeTpadap, KyO. IIpeacraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Jp, AOAEKa’ap U Hkocadapyrue CeueHHUs NMPHU3MBI U
MUPaMUIBI

CI/IMMGTpI/IH B IMPOCTPAHCTBE: CUMMCETPHA OTHOCHUTCIBHO TOYKHU, Hpi[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUHU B IMpaMHJax, napajjicjennunecaax,



IMPaBUJIBHBIX MHOT'OT'PaHHUKAaX

BoluncieHre 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHand, yribl. Iliomians OOKOBOW IOBEPXHOCTH M IIOJHOH IOBEPXHOCTH TMPSMOM

7.6 MpHU3MBI, TUIOIIAJb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH NpAMOHN mpusMbl. [liomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH
MPABIJILHOW MTUPaMUJIBI, TEOpEMa O TUIOIIAIH yeceuéHHoU mupaMubl. [ToHsaTre 00 00béMe. OOBEM MHpaMUIbL, TPU3MBI
7.7 [Tomo6HEIe Tena B mpocTpaHcTBe. COOTHONIEHHUS! MEXKY TUIOIIASIMH IMTOBEPXHOCTEH, 00bEMaMU ITOTOOHBIX Tell
11 kaacce
Kon IIpoBepsieMblii 3J1EMEHT COEPKAHUS
6 I'eomeTpus
6.1 Hummaapuyeckass MOBEPXHOCTh, 00pa3yrOIIUe HWINHIPHIECKON MOBEPXHOCTH, OCh LIMHAPHUYECKOW MOBEPXHOCTH. L{MnMHAp: OCHOBaHHS M
0O0KOBasi MOBEPXHOCTh, 00Pa3yIOMIas ¥ OCh, IUIOMIAIb OOKOBOW M MOJTHON MOBEPXHOCTH
6.2 KoHnuueckast ToBepXHOCTh, 00pa3yroIue KOHUUYSCKOH OBEPXHOCTH, OCh M BEPITMHA KOHUYECKON MOBEpXHOCTH. KOHYC: OCHOBaHME U BEPIIMHA,
' obOpasyromas 1 0Ch, IIOMAAL OOKOBOH M MOJTHON MOBEPXHOCTH. Y cCeUEHHBIN KOHYC: 00pa3yIoNIie ¥ BEICOTa, OCHOBaHHS M OOKOBas MOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paguyc, IMaMeTp, TIOMadb MOBEPXHOCTH cdephl. B3anMmHoe pacnonoxenune chepsl U IIOCKOCTH, KacaTelbHas IIOCKOCTh
' K cepe, uromanb chepol
6.4 N300paxkeHue Ten BpallleHusl Ha IIockocTu. Pa3BEpTka uiMHIpa U KOHyca
6.5 KoMOuHanuu Ten BpailieHHs 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJO cdepsl, cdepa, BIUCAaHHAS B MHOTOTPAHHUK, WU TEJO
’ BpaILCHUS
6.6 [Honsatue 06 06bEMe. OCHOBHEIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME MPSMOYTOILHOTO NapajlIelenureaa u ciueacTBus u3 He€. O0bEM
) IIAHPa, KoHyca. O0BEM I1apa u IIomaas cepsl
6.7 ITomo6HbIe Tena B mpocTpaHcTBe. COOTHONIEHHUS] MEXKY TUIOIIASIMH IMTOBEPXHOCTEH, 00bEMaMU 1TOTOOHBIX Tell
6.8 Ceuenus mwmHApa (MapaieslbHO M NMEPHeHIUKYISIPHO OCH), CeUeHHsI KOHyca (TMapasuielibHOe OCHOBAaHHIO M MPOXOJISIIee Yepe3 BEpIIUHY),
) CEYCHHS Iapa
6.9 Bekrop Ha miockocTH U B mpocTpaHcTBe. CloKeHHE W BBIYUTAHHE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha Yuciio. Pa3nojkeHue BeKTopa Mo TpEM
) HEKOMILIaHApHBIM BekTopaM. llpaBuio napamnenenunena. Pemenue 3a1a4, CBI3aHHBIX C MPUMEHEHNEM TIPABWII JEHCTBHI C BEKTOPAMH
[IpsMoyrosibHas cucTeMa KoOpauHAT B mpoctpancTBe. KoopauHatel Bektopa. [IpocTeiimme 3a1auu B KOOpAMHATAX. YTOJI MEXKAYy BEKTOpaMHU.
6.10 CkansipHOE TPOM3BENCHUE BEKTOPOB. BBIUHCIEHHE YTIIOB MEXAY MPSIMBIMH U TUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIH METOJ| MPH pPEIICHUN

TCOMETPUYICCKHUX 3aaa4

IIposepsiembie Ha EI'D mo maTteMaTnke TpeGoBaHusI K pe3yJIbTaTaM OCBOCHUSI OCHOBHOI 00pa30oBaTe/IbHOI IPOrpaMMBbl CpeIHero

00111ero 00pa3oBaHus




Kon
MPOBEPSIEMOTO
TpeOOBaHUA

IIpoBepsiemble TPeOOBaAHMS K NPeIMETHBIM Pe3ybTATAM OCBOEHHS OCHOBHOH 00pa30oBaTe/IbHOM IPOrpaMMbl CpeiHero oo1ero
o0pa3zoBaHus

Bnanenne meromamu AOKa3aTeNbCTB, alrOpPUTMaMHU pEICHHSA 3aAad; yMEeHuEe (popMyIHpoBaTh M ONEPHPOBATH MOHATHIMHU: OIpEIeIICHHUE,
aKkcroma, Teopema, CIIe/ICTBHE, CBONCTBO, MPU3HAK, JJOKAa3aTeILCTBO, PABHOCHIIbHBIC ()OPMYIIHPOBKHU; MPUMEHSTh UX; YMEHHE (HOPMYINPOBATH
00paTHOE W TMPOTHBOIOJIOKHOE YTBEPXKACHUE, MPUBOJUTH MPUMEPHI M KOHTPIPHMEPHI, HCIOJIB30BATh METOJl MAaTEMAaTUYEeCKOW HHIYKIUH,
MPOBOJUTH JIOKa3aTeJIbHBIC PACCYKICHUS TPH PEIICHUU 33Jad, OLCHHBATh JIOTHYECKYIO NMPAaBWIBHOCTD PACCYXKICHHIH; YMEHHE ONEPUPOBATH
HNOHATUSIMH: MHOXKECTBO, MOJAMHOKECTBO, OINEpaluy HaJl MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar Uit
OIMMCAHUsl PeaJbHBIX MPOILECCOB M SBICHWN W NPU PEUICHWH 33/1a4, B TOM YHCIIE W3 JPYTrUX Yy4eOHBIX MpPEAMETOB; YMECHHE OIEpUPOBATH
MNOHATHSMHU: Tpad, CBA3HBIA Tpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATH Tpadbl pa3iMYHBIMU CIIOCOOaMU;
UCTIONIH30BaTh Tpa()bl IPH PEIICHUH 33124

YMeHne onepupoBaTh MOHATHAMU: HaTypaJIbHOE YMCIIO, LIEJIOE YUCIIO, CTEIEHD C LENBIM [TOKa3aTeNleM, KOpEHb HaTypalbHOM CTENEHH, CTENIEHD C
panyoHaTIBHBIM II0Ka3aTeNeM, CTEICHb C JEHCTBUTEIBHBIM II0Ka3aTeNeM, JIorapudm 4dmcia, CUHYC, KOCHHYC U TaHI'€HC NPOU3BOJIBHOIO 4HCIa,
OCTAaTOK II0 MOJYJI0, PALMOHAJIBHOE YHUCJIO, UPPALMOHAIBHOE YHCIO, MHOYKECTBA HATYPAJIbHBIX, LENbIX, PALUOHAIBHBIX, NEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIOJIb30BaTh MPU3HAKH JETMMOCTH, HAMMEHBIINN OOLIMHA AEeTUTENb U HauMEeHbIee obliee KpaTHOe, anropuT™ EBknnaa mpu
pEIIeHNN 3aJay; 3HAKOMCTBO C pa3IMYHBIMU MO3MIHOHHBIMH CHCTEMAaMH CYHCICHHS; YMEHHE BBINOIHATH BBIYMCICHHE 3HAUYEHUH WU
mpeoOpazoBaHms BBIPAKEHWH CO CTENEHSMHU W Jorapudmamu, mpeobpa3zoBaHust APOOHO-pPAIIOHANBHBIX BBIPAXKEHH; YMEHUE OIEPHPOBAThH
MOHSATHIMHU: TIOCJIEOBATEIbHOCT, apru(MeTHYecKas NpPOrpeccHs, TeOMETpUYecKasi Mmporpeccusi, 0ECKOHEYHO YOBIBArOIas reoMeTpryecKas
MPOrpeccusl; YMEHUE 3aJaBaTh IOCIEA0BATEIBHOCTH, B TOM YHCJE C MOMOILBIO PEKyPPEHTHBIX (OPMYJ; YMEHHE ONEPHUPOBATH MOHATUSIMHU:
KOMIIJIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb M apryMEHT KOMIUIEKCHOTO 4uciia, GopMa 3alucu KOMIUIEKCHBIX YHCEN
(reoMeTpuuecKas, TPUTOHOMETpUYECKass W aireOpanueckas); yMeTh MPOU3BOAUTH apu(METHUYECKUE NEHCTBUS C KOMIUICKCHBIMH YHCIIAMM;
MIPUBOJUTH TMPUMEPHI HCIIOJIB30BAaHUS KOMIUIEKCHBIX 4YHCEN; ONEepUpoBaTh MOHATHSIMU: MaTpuua 2x2 u 3x3, omnpeaenuTenb MaTpHUIBL,
TEOMETPUYECKHI CMBICIT ONPEIETUTENS

YMeHue onepupoBarh MOHATHIMU: PalMOHAIBHBIC, UPPAalMOHANBHEIE, TTOKa3aTeIbHbIe, CTENICHHbIC, JOrapu(MUIECKUe, TPUTOHOMETPHUECKHUE
YpaBHEHHS U HEPaBEHCTBA, MX CUCTEMBI; YMEHHME OIEpUPOBAaTh IOHATHAMHU: TOXIECTBO, TOXKIECTBEHHOE IIPe0oOpa3oBaHME, YPaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCHIIBHOCTD YPaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHUE PelIaTh ypaBHEHH, HEPABEHCTBA
U CUCTEMBI C TIOMOIIBIO pa3IMYHBIX NPUEMOB; peElIaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C MapaMeTpoOM; IPUMEHSTh YpPaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI AJIs PELLICHHSI MAaTEeMaTU4YeCKUX 3a7ad U 33134 U3 Pa3IUuHbIX 001acTeil HAyKU U pealbHON KU3HU

VYMeHHe OIepupoBaTh MOHATHAMH: (YHKIHSA, YETHOCTh (YHKIWH, NEPUOAWYHOCTh (PYHKIUH, OTPAHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKIWH, HauOoJblllee W HaWMEHbIIee 3HA4eHWs (DYHKIMHM HAa MPOMEKYTKE, HENpepblBHAS (YHKIUS, aCHUMITOTHI
rpapuka QyHKIMM, TIepBas W BTopas NPOU3BOMHAsS (QYHKIHMH, TeOMETpUYECKUl M (U3UYECKUI CMBICT NPOU3BOAHON, TepBOOOpa3Hasi,
OIpeNeNEHHbI MHTErpal, YMEHHE HAXOAWTh aCHUMITOTHI Tpaduka (QYHKIHH; YMEHHE BBIYUCISATH NPOWU3BOJIHBIE CYMMBI, MPOM3BEICHMUS,
YaCTHOTO M KOMHIO3UIMHU (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelIbHOH K rpaduKy (YHKINH; yMEHHE HAXOJUTh IMPOM3BOIHBIC SJIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCIIOIb30BaTh IMPOU3BOAHYIO IUIS MCCIEIOBAaHMS (YHKIWH, HAXOAWTh HAHOONBIINE W HAaUMEHBINNE 3HAYCHUS (DyHKIUIA;
CTpOUTH Tpad)MKd MHOTOYJICHOB C HCIOJb30BAaHMEM ammapaTa MaTeMaTHUECKOTO aHalW3a; NPUMEHSATh NPOW3BOIHYIO MJISl HaXOXKICHHUS
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HaWJIy4yliero peui€Hus B MPUKIIAIHBIX, B TOM YUCJIC COUNAIBHO-O3KOHOMWYECKUX U (1)I/I3I/IT-IGCKI/IX 3aJadax, HaXOAWUTh Iiomaau 1 00BEMBI q)Hpr C
MMOMOLIBIO UHTCIpaJia; IPUBOAUTH MMIPUMCPBI MATECMATUYCCKOT'O MOACTINUPOBAHUS C TIOMOIIIBIO Z[I/I(I)(l)epeHL[I/IaHLHBIX ypaBHeHI/Iﬁ

YMeHue oneprupoBath MOHATUAME: TpaduK QYHKIHH, 0OpaTHAs PYHKIMSI, KOMIIO3ULIMS GYHKIUH, THHEHHAS QYHKIMS, KBaApaTUIHAasK PYHKIMS,
pauroHaibHas (QyHKUUS, CTENeHHAas (QYHKLUS, TPUTOHOMETpUUecKue (QYHKIUH, 0OpaTHbIE TPUTOHOMETpHUYecKHe (DYHKLIWH, MOKa3aTeldbHas U
norapugmuieckas GyHKINU; YMEHUE CTPOUTH TpaduKi N3ydeHHBIX (QYHKIUH, BBIOIHATH peoOpa3oBanus rpadukoB (GpyHKIHN, HCIIOIB30BATh
rpadMKy JUIs U3Y4EHUs! IPOLIECCOB U 3aBUCUMOCTEH, NpU pelIeHUU 3a7ad U3 APYIUX Y4eOHbIX MPEeJMETOB M 3aJad U3 peaabHOM KU3HU;
BBIpaXaTh (GOPMyJIaMH 3aBUCUMOCTH MEXIy BEIMYMHAMU; UCTIONB30BaTh CBOWCTBA U rpaduKu GYHKLUH IS peIICHUs YpaBHEHNUH, HEPABEHCTB
W 337124 C apaMeTpamu; n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pernrath TEKCTOBBIE 3a7]add Pa3HBIX THIIOB (B TOM dYHCIE Ha TPOICHTHI, TOJW W YacTH, Ha IBWKEHHE, paboTy, CTOMMOCTh TOBapOB H
YCIIyT, HaJIOTH, 3a7]a4i U3 00JacTH yIpaBleHHs JMIYHBIMA M CEeMEHHBIMH (PMHAHCAMH); COCTABIISTh BEIPAXECHHS, YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI TIO0 YCJIOBHIO 3a/IayM, HCCIICAOBaTh MOJYUYCHHOE PEIICHUE M OICHMBATH MPaBAONOJ00HOCTH PE3yNIbTATOB, YMEHUE MOJICIUPOBAThH
peanbHbIe CUTYaIlMH Ha SI3bIKE MATEMATUKU; COCTABISAThH BBIPaXKEHUS, YpABHEHHUSI, HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBHIO 3aJ]a4H, UCCIEAOBATh
MTOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alapara anredpsl, HHTEPIPETHPOBATH MTOTYIEHHBIA Pe3yIbTaT

YMeHne omepupoBaTh MOHATHUSAMH: CpelHEe aphuMeTHYecKoe, MeauaHa, HauOoJblllee W HAWMEHbIIee 3HAYCHWs, pa3Max, IUCIepCHs,
CTaHJIAPTHOE OTKJIIOHCHHME 4YHCJIOBOTO HaOOpa; yMEHHE W3BJICKaTh, WHTCPIPETUPOBATH HMH(OPMAIIMIO, TPEACTABICHHYI B Ta0nMIax, Ha
quarpaMMax, Trpadukax, OTPaKaloIIyl0 CBOWCTBAa pEalbHBIX IMPOILECCOB U SIBICHWM, MPEACTABIATH WHOOPMAIMIO C IMOMOIIBI0 TabIuIl U
JarpaMm; UCCIIE0BaTh CTATUCTHUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHUEM IpaUIecKX METOAOB U AIIEKTPOHHBIX CPEJICTB; TpaduuecKu
HCCIIEIOBATh COBMECTHBIC HAOIIOCHHS C TIOMOIIBIO JHAarpaMM PacCeUBaHUS U JTMHEHHOU Perpeccuu

YMeHue onepupoBaTh NOHATHAMHU: CIy4YalHBIH ONBIT M CIy4alHOE COOBITHE, BEPOATHOCTb CIy4allHOIO COOBITHS; yMEHHE BBIYHCIISITH
BEPOSITHOCTh C HCIIOJIb30BAHUEM Tpah)UIecKux METOJOB; MPUMEHATH (POPMYJbI CIOKCHHMS U YMHOXKCHMS BEPOSITHOCTEH, (OpMyiy IMOJHON
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE QAaKThl U (HOPMYIIBI; OLEHUBATH BEPOSATHOCTH PeajlbHBIX COOBITHH; YMEHHE OINEepPHPOBAThH
MOHATUAMU: CiIydailHas BEJIMYMHA, DPACHpPENEIICHUE BEPOSITHOCTEH, MaTeMaTH4eCKOe OXHJAHUE, NUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CllyyailHOM BeJWYMHBI, (PYHKIMH paclpenesieHHs U IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTENIbHOTO M HOPMAIBHOTO PACIpEAEICHUM; yMeHHe
WCIIONIb30BaTh CBOMCTBA HW3YYEHHBIX paclpelesieHHil UIs pemeHus 3a/1ad, 3HAKOMCTBO C TIOHSATHSAME: 3aKOH OONBIINX YHCEN, METOJIBI
BBIOOPOYHBIX HCCIIEAOBAHMH; YMEHHE NMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHMCET B NPUPOAHBIX M OOILECTBEHHBIX SIBICHHSAX;
YMEHHUE ONEepUpOBATh HMOHATHAMHU: COUYETaHHE, MEPECTAHOBKA, YMCIO COYETAHHH, YMCIIO NMEPECTaHOBOK; OMHOM HpIOTOHA; yMEHHE NPUMEHSTh
KOMOHMHATOpHBIE (DaKThI U pacCy>KACHHS JUIS pelIeHHs 3a/1a4; OLEHUBATh BEPOSITHOCTH PEATHHBIX COOBITHIA; COCTABISATH BEPOSITHOCTHYIO MOJIENb
Y UHTEPIPETUPOBATH MOJYYEHHBIA Pe3yIbTaT

YMeHne onepupoBaTh MOHATUSAMU: TOUKA, IIPsiMasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIa, INIOCKUN yroj, ABYTPaHHbINA yrod,
TPEXTPaHHBIA YroJl, CKPELIUBAIOIIUECS NIPSAMBIE, APAJUIEIBHOCTh U MEPIEHAUKYIISIPHOCTD IPSAMBIX U IJIOCKOCTEH, Yroa MEXAY MPSIMBIMU, YToOJl
MEXy NPSAMOH M INIOCKOCTBIO, YTOJ MEXIY IIIOCKOCTSIMH, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PAaCCTOSIHHE
MEX[IY IUIOCKOCTSMH; YMEHHE HCIIOIb30BaTh NPH PELICHUHU 3a/1a4 W3yueHHbIE (PaKThl M TEOPEMbI IUIAHUMETPHUHU; YMEHHUE OLCHUBATh pa3Mephl
00BEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MAaTEMAaTHUYECKUE MOJETH C TOMOLIbIO TEOMETPUUECKUX MOHATUI M BEJMYWH, PelIaTh CBA3aHHBIE C
HUMH [IPAKTUYECKUE 3a1a41

VYmMmenne OIICPUPOBATH MOHATHUAMMU: IIJIOMIAb (bl/Il“ypBI, 00BEM (bnrypbl, MHOT'OIpaHHUK, HpaBI/IJ'IBHHﬁ MHOT'OI'paHHUK, CCUCHUC MHOTOI'paHHHKA,



Ky0, Tapanienenumnen, mpusMa, nupamunaa, (Gurypa ¥ MOBEPXHOCTb BpallleHHs, HWIMHADP, KOHYyC, map, cdepa, miomansb cdepsl, IOmaab
MOBEPXHOCTH NHPaMUAbI, TPU3MBI, KOHyCa, LWINHAPA, 00BEM Ky0a, MPsIMOYTOJBHOTO Mapajulelenunena, MMpaMUabl, MPU3MbI, LHIHHApA,
KOHyCa, Illapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHUs KOHyCa M LMIMHAPA, NapajUIesIbHBIE OCH WM OCHOBAHMIO, CEUEHME IIapa, IJIOCKOCTH,
Kacaromasicsi cepsl, IMIINHAPA, KOHyCa; YMEHHE CTPOWUTh CEUYeHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (PUTYpPHI U TIOBEPXHOCTH
BpallleHHsl, MX CEYCHHUs, B TOM 4YHCJIE C IOMOIIBIO DJIEKTPOHHBIX CPEICTB; yMEHHE NPUMEHATH CBOMCTBA TE€OMETPHUYECKUX (HUTYP,
CaMOCTOSITEIbHO (POPMYIHPOBATH ONPEAETICHUS U3yYaeMbIX (UTYp, BBIIBUTATh TUIIOTE3Bl O CBOWCTBAX M MPHU3HAKAX FEOMETPHUYECKHUX (HUTYP,
00OCHOBBIBATh WM ONPOBEPraTh WX, YMEHHE MPOBOJUTH KIACCHPHKALNUIO (QUTYp MO Pa3IMYHBIM NpPU3HAKAM, BBIOJHITH HEOOXOAMMBIC
JIOTIOJTHUTENIbHBIE TOCTPOSHUS

Kon

1.1
1.2
1.3
14
15
1.6
1.7

11

12

13

YMeHue onepupoBaTh HOHATHAMU: IBUKEHUE B IPOCTPAHCTBE, MapaiebHBIN MepeHoc, CAMMETPHsSI Ha TUNIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MOA00Us, MOAOOHBIE (UTYpHl; YMEHHE PAclO3HABaTh pPaBHbIE W MOAOOHBIE (UTYpHl, B TOM YHCJIE B NPUPOJE, HCKYCCTBE,
apXUTEKTYpe; UCIIOIH30BaTh I'EOMETPHUUECKHIE OTHOILCHHUS TIPH PELICHUH 3a]a4; HaXOIUTh T€OMETPHUYECKIE BEIMINHBI (JUIMHA, YTOJ, TUIOMIAb,
00BEM) TIpH pEeIICHNH 3a7ad U3 APYTUX y4eOHBIX NMPEAMETOB W M3 PEaNbHOHN JKH3HU; YMEHHE BBIYMCIATH T€OMETPHIECKUE BEIMYUHBI (JUIMHA,
yTroJ1, TIIomaab, 00bEM, TUIOIIAAb TOBEPXHOCTH), UCIONB3YS H3yUeHHbIC ()OPMYJIBI U METOJBI, B TOM YHMCIIE: TIOMAAb TIOBEPXHOCTH TTHPaMHIBL,
NPU3MBI, KOHYCA, IIIMHIPA, TUIomanb cdepbl; 00bEM Ky0a, MpSIMOYTONbHOTO NMapajulesienunea, MMpaMyuIbl, TPH3MbL, HWIMHIPA, KOHYca, 1apa;
YMEHHUE HaXOIUTh OTHOIICHNE 00hEMOB TIOJJOOHBIX QHUTYD

YMeHue onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa HAa YHCIO, pa3jioKeHWe BEKTopa Mo 0a3ucy, CKANSPHOE MPOM3BEICHHE, BEKTOPHOE IPOM3BEACHHE, Yol MEXIY
BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH WM KOOPAWHATHBIA METOJ JUIs pEIICHHs TeOMETPUYECKUX 3ahad W 3a1ad JPYrHX y4deOHBIX
IpEeIMETOB

YMeHue BI)I6I/IpaTI) HOI[XO[ISIHII/Iﬁ MCTOJ JIA pCHICHUA 3aa4yU; MIOHUMAHUC 3HAYUMOCTU MAaTEMATUKU B U3YUCHUU NPHUPOJHBIX U 06H1€CTBCHHI)IX
MIPOIIECCOB U SIBIICHWH; YMEHHE PaclioO3HaBaTh MPOSBIEHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE, YMEHHUE NMPUBOIUTH NMPUMEPHI MATEMATHIECKIX
OTKPBITUH POCCUICKONW U MUPOBOM MaTeMaTHYeCKONW HayKu

IlepedyeHb 3j1eMEHTOB coJlepKaHus, poBepsieMbix HA EI'J mo matemaruke

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Yucia 1 BEIYUCICHUS

HaTypa.]'H)HI:Ie 1 [CJIBIC YKCia. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCECT

Pammonansabie uncima. OOBIKHOBEHHBIC U ACCSITHYHBIE IPOOH, IPOIIEHTHI, OECKOHETHBIE TIEPHOINICCKUE ApOoOH

ApudmeTnyeckuii KOpeHb HaTypalbHOH creneHn. JlelcTBus ¢ apupMeTHIECKUMHI KOPHSIME HAaTypaIbHOM CTENeHH

Crerens ¢ OCIJIBIM ITOKA3aTCJICM. Crerens ¢ pallrOHAJIbHBIM ITOKA3aTCIICM. CBolCTBa CTCIICHU

CuHycC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHT€HC YHUCJIOBOTO apryMeHTa

Jlorapu¢dm uncna. JlecaTuunbie 1 HATypalbHbIE JIOTapU(PMBI

ﬂCﬁCTBHTeHBHLIG qucia. ApI/I(I)MeTI/IHGCKI/Ie ornepanum ¢ ﬂeﬁCTBHTeﬂbHLIMH quCJIaMHu. HpI/I6J'II/I)KéHHBIe BBIYUCJICHUS, MpaBUJia OKPYIJICHUA, NPUKUIAKA W



OIIEHKa pe3yJibTaTa BEIYMCICHUN

1.8 [IpeobpazoBaHue BHIPAKEHHI
1.9 Kommuiekcuble gucia
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenple 1 IpOOHO-pAIIMOHATBHBIE YPABHEHHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuroHomerpuueckrue ypaBHEHHS
2.4 [NokazarenbHble U JOrapuMUUecKrue ypaBHEHHUS
2.5 Leunbie u 1poOHO-palliOHANIbHBIE HEPABEHCTBA
2.6 HppaiinoHajbHble HEpAaBEHCTBA
2.7 [NokazarenbHble U JOrapru(MUIecKue HepaBeHCTBA
2.8 TpuroHoMmeTprudeckrie HEpaBeHCTBA
2.9 CucTeMBbl U COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10 YpaBHEHHSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuua cucteMbl TMHEHHBIX ypaBHeHUH. OnpenenuTens MaTpULbl
3 OyHKyH U rpaduku
3.1 Oyukys, ciocoOs! 3aaanus GyHkuun. ['paduk pynkuun. BzanmHo oOpaTtabie GyHKunU. YETHBIC M HeYéTHBIE QyHKIMHU. [lepruoandeckue QpyHKIUHI
39 OOnacte onpeselcHUsT ¥ MHOXKeCTBO 3HaueHWH ¢GyHkuuu. Hymm ¢yHknmu. [TpoMmexyTKu 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMBbl 1 MUHUMYMBI QyHKIMH. Hanbonbiee 1 HanMeHblIee 3HaueHue (GYHKIUHN HA TPOMEKYTKE
3.3 CrenenHast pyHKIIMS C HATYpaJbHBIM M IIEJIbIM MTOKa3aTeseM. E€ cBoiicTBa u rpaduk. CrolicTBa M rpaduk KOpHsI N-OU CTENEHU
34 Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U TpapUKU
3.5 [Toxa3arenbHas u norapudpmuyueckas pyHKINU, UX CBOWCTBA U Tpaduku
3.6 Touxu pa3psiBa. AcumnTotsl rpadukoB ¢pyHkiuil. CBoiicTBa QyHKIMHA, HEIPEPHIBHBIX Ha OTPE3KE
3.7 [locnenoBaTensHOCTH, CIIOCOOBI 3aJaHKs TIOCIIEAOBATEIbHOCTEH
3.8 ApudmeTryeckas U reoMmeTprueckas nporpeccu. @opMyiia CJI0KHBIX MPOIECHTOB
4 Hauana maremaTnueckoro aHaiausza
4.1 [pousBognas ¢pynkuuu. [Ipon3BogHbIE SIeMEHTAPHBIX (YHKIHHA
49 [MpuMeHeHnE MTPOM3BOIHON K MCCIEeIOBaHUIO (DYHKIIMH HA MOHOTOHHOCTH M dKCTpeMyMbl. HaxoaeHue HauOOIbIIero ¥ HauMEHbBINEro 3HAYCHUS QyHKIHH
Ha OTpe3Ke
4.3 [epBooOpa3znas. MuTterpan

5 MHoecTBa U JIOTHKA



5.1 MHOXeCTBO, OTiepanuy HaJ MHOXKecTBaMu. Jlmarpammel Ditiepa — Berana

5.2 Jloruka
6 BeposITHOCTh U CTaTUCTHKA
6.1 OnwucarenpHast CTAaTHCTHKA
6.2 BeposTHOCTE
6.3 Kombunaropuka
7 l'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena ¥ NOBEPXHOCTH BpaLEHUS
7.5 KoopanHATHI 1 BEKTOPHI

Ipuaoxkenne 1.

OueHoyHbIe U METOAUYECKHE MATEPHAJIbLI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl 0CHOBHOI'O 00111er0 00pa30BaHuUs

Texymuii KOHTpOJIb yCIEBAEMOCTH U IHpoMexyTouyHoil arrectaund B MAOY COIIl Ne48 r. TroMeHM IIPOBOAMTCS B COOTBETCTBUU C
MOJIOKEHHEM 0 (opMmax, NEPUOAMYHOCTH, MOPAAKE TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOYHOM arrecTauuu oOydaromuxcs,
pa3MeIleHHOM Ha ouIMaibHOM caiite oOpa3oBarenbHoi opranusaiuu MAOY COIII Ne 48 r. Tromenu (48.tyumenschool.ru)

Texymuit KOHTPOJIb MPOBOJUTCS: B BHUJIC TECTUPOBAHMSI, TUCBMEHHOM MPOBEPOYHOM PAOOTHI, CAMOCTOATEIBHON pabOThl, MPAKTHIECKOM

paboThl, yCTHOTO OIpoca.

B tabinuie npeacTaBieHbl OLIEHOYHBIE CPe/ICTBA (OLIEHOUHBIE MaTepHaibl), IPUMEHSIEMbIE B pAMKaX TEKYIIEro KOHTPOJISI.

Knacc/ ITporpamma

HepequL HCIOJIb3YyCMBbIX OLCHOYHBIX
cpenctB (oreHouHbIX MaTepuanoB)/ KUMebl

HepequL HCIOJIB3YCMbIX MCTOJUYICCKHUX MATCPUAJTIOB

10/ Pabouas nmporpamma. ['eomeTpus. 10-11
kiaccel. YMK JI. C. Atanacsia

1. OtkpwiTeiii Oank 3amanuit  OUIIHU:
https://fipi.ru/

2. T'eomerpust. CamocTOSTENbHBIE PA0OTHI.
10 xnacc. Nuenckas M. A.

3. T'eomerpus. KoHTponbHble paboThl U
ntorosele TecThl. 10-11 knacc. Mdenckas

1. Tectsl o reomerpun: 10 knacc: k yueOnuky JI.
C. Atanacsina u ap. «['eomerpus. 10-11 xmacce» / 1O.
A. I'maskos, JI. 1. boxxenkoBa — M.: Dk3amen

2. I'eomerpus. Junakruueckue marepuansl. 10-11
knace / b. I'. 3uB u ap. — M.: [IpocBenienue.

3. Maremaruka: anreOpa u Hayaya



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

M. A.

4. I'eomerpus. Junaktuyeckue
Marepuansl. 10 kmacc. ba3zoBelii  u
npodmibHBIA ypoBHU.B.I'. 3uB.

MaTeMaTHYECKOro aHaiu3a, reomerpus. Ieomerpus.
10-11 xmaccer: yue6. [lns oOmeoOpazoBaTeIbHBIX
opranuszanuii: 6a3oBblii U yriyOneHHsld ypoHH/ JI.
C. Aranacsan, u np. — M.: [Ipocsemenue, 2023 r.

11/ Pabouas nporpamma. ['eometpus. 10-11
kiaccel. YMK JL. C. AtanacsiH

1. OtkporThiii Oank 3amanwii OUIIU:
https:/fipi.ru/

2. I'eomerpust. CamocTOsTENBHBIE PAOOTHI.
11 xnacc. Myenckas M. A.

3. T'eomerpus. KoutponpHble paboOTHl H

utorosrle TecThl. 10-11 kmacc. MueHckasa
M. A.

4. ['eomeTpusi. JnpakTudeckue
marepuansl. 11  kmacc. bazoBeii  u
npodmibHBIA ypoBHU.B.I'. 3uB.

1. Tecter mo reometpuu: 11 kmacc: x yueOHuky JI.
C. Aranacsiaa u ap. «I'eometpus. 10-11 xmaccen» / 1O.
A. I'mazkos, JI. U1. boxxenkoBa — M.: Dk3amMeH

2. I'eomerpus. Junakruueckue marepuansl. 10-11
knacc / b. I'. 3uB u ap. — M.: [IpocBermienue.

3. Maremaruka: anrebpa u Hayajia
MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. [ eomerpus.
10-11 xmaccer: yue6. Jlnms obGmieoOpa3zoBaTenbHBIX
opranusanuii: 6a3oBblii U yriuyOneHHbld ypoBHH/ JI.
C. Aranacsan, u np. — M.: [Ipocsemenue, 2023 r.

I'padpuk KOHTPOIBLHBIX padoT

Ipuioxkenne 2.

Kiacc
Henensa

10 knacc

11 knacc

1 nonyronue

1 venens

2 Hexensd

3 Henmens

CrapToBas KOHTpOJIbHas paboTa

CrapToBas KOHTpoJIbHas paboTa

4 nenens

5 Henens

Konrtponbnas pabota "AHanurndeckas reomerpus’

6 Henensa

7 Henens

8 Hemens

KonTponbHas padora "Akcnomsl ctepeomerpun. Cederns"

9 menens

10 wenens



https://fipi.ru/

11 nenens

Konrtponbnas pabora "[loBTropeHre: MHOTOTPaHHHKH,
CEUYEHHsI MHOTOI'PaHHUKOB"

12 wenens

13 wenens

14 menens

15 "wenens

16 menens

KontponsHas padora "O0BEM MHOTOTpaHHUKA"

2 moJIyroane

1 Henensa

2 Henens

3 Henenst

4 nenens

KontponbHas pabora "B3anMHOE pacmoaokeHne IpsIMbIX U
IJTIOCKOCTEH B MPOCTpaHCTBE"

5 Henens

6 Henmens

7 Henens

Kontponbsnas paborta "Tena u moBepxHoCTH
BpaieHus"

8 Henena

9 Henensa

10 Hemensa

Konrtponbnas padota "Yrisl u paccTosHus"

Konrtponbhas pabota "[Inomaan noBepxHOCTH U
00BEMBI KPYTJIBIX Te"

11 Henmensa

12 nwenens

KonTponbHas pabora "MHuororpanHuku"

KouTpoinbHas pabora "BekTops! B ipocTpaHcTBe”

13 nenens

14 wenensa

15 nenens

Htorosas koHTponbHAsA paboTa

16 menens

17 venens

18 nenens

Hrtorosas KoHTpoJIbHas paboTa

19 menens




