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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUPYEMOe TMPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHUE €r0 COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NEeSATENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOX0IUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPDAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET MPOTEKaHHE HHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATNSAHOCTH, & ONIEPUPOBAHKE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «lIpsMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena Bpamenus», «Bekropsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero

o0Opa3oBaHUsL.
Tema Peanu3anus BOCIMTATEIHLHOI0 MOTEHIHAIA YPOKA.
Coaep:xkanue Bocnutanus ¢ yuérom PIIB Moayas «llIkonbHbIH
YPOK»
10 kaacc
- (hopMupoBaTh AOCTPAKTHOE MBIIIJICHNUE;
- pa3BUBATh y OOYYAIOIIUXCS MPOCTPAHCTBEHHOE BOOOpaKCHUE H
BBenenue B JIOTUYECKOE MBIIUIEHUE IIyTeM CHCTEMAaTUYECKOTO U3Y4YEHHUS
CTEPEOMETPUIO CBOWCTB T€OMETPHUYECKHUX (PHUTYP B IPOCTPAHCTBE;

- GOopMHUPOBATH ICTETUIECKOE OTHOIIIECHUE K MUPY, BKITFOYAs
ACTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA

[IpsiMBbI€ M TIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSMBIX U MJIOCKOCTEN

- (popMUpPOBaTH MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH;
- BOCHUTBIBATH  TPYyJ0JitOOME,  YIOPCTBO,
LEJCYCTPEMIEHHOCTh TP BBITIOJTHEHUH 3aJaHU;
- (bOpMI/IpOBaTB KPUTUYHOCTH MBIIIJICHUA, YMCHUEC PACIIO3HABATH
JIOTUYCCKHN HEKOPPEKTHBIC BBICKA3bIBAHWA, OTJIMYATh THIIOTE3Y OT
daxra

aKKypaTHOCTb U

[lepnenuKyIApHOCTH
MPSIMBIX U MJIOCKOCTEN

- (QopmMupoBaTh MpEACTaBICHUS O MAaTEMAaTHKE KakK 4YacTH
YEJIOBEYECKON KYJIbTYPBI, 711 OOIIEro Pa3BUTHSI MIKOJIBHUKOB, IS

Vel MeXIy OpSIMbIMU
U TUIOCKOCTSIMU

CO3/IaHUS KYJIBTYPHO — HCTOPUIECKOH Cpe/bl O0yICeHHUS;

- BOCHHTHIBATh Y YYalIMXCSl JIOTHYECKYIO KYJIbTYPY MBIIUICHUS,
CTPOTOCTH Y CTPONHHOCTH B YMO3aKIIOUEHUSX;

— BOCHHTBIBaTh YBAXKEHHE K JOCTHMXKEHUSAM M OTKPBITUSAM BEJIUKHX

YUYCHBIX MAaTEMATUKOB;

- OBJIaI€BATh TCOPETUKO-MHOKCCTBCHHBIM A3BIKOM H A3BIKOM
JIOTUKH JJIs1 OIMUCAHUA PCAJIBHBIX IIPOUCCCOB U SIBJICHUH.

MHOrorpaHHuKu

(GopMHpPOBaTE MHUPOBO33PEHUE, COOTBETCTBYIONIEE COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH;
- BOCIIUTBIBATH  TPYIOJIOOHE, YIIOPCTBO,
ENICYCTPEMIIEHHOCTD TIPU BBITIOJIHEHUN 331aHUH;
- (hopMupoBaTh KPUTHYHOCTH MBIIUICHHUS, YMCHUE PACIIO3HABATh
JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATH TUTIOTE3Y OT
dakra

AKKYpPaTHOCTb u

O0BEMBI
MHOTOTPaHHUKOB

pa3BHUBATb IPOCTPAHCTBCHHOC MBIINIJICHHUC, KAK IIPOLECC CO3AaHUA,
OIICPHUPOBAHUA o6pa3aMH H OpHCHTAllUU B p€ajlbHOM U
B006pa)KaCMOM IPOCTPAHCTBC IIPpU PCIICHUHW Pa3/IM4YHOI'O0 THIIA

HOBTOpCHI/IeZ CCUCHUA,
PacCTOAHUA U YTIJIbI

3a/1a4, 1abopaToOpHBIX padoT;

- ¢opmMupoBaTh OTBETCTBEHHOE OTHOIIEHHE K OOY4YEHHIO,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOPAa3BUTHIO U CaMOOOpa30BaHUIO,
CO3HATENIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIOBUIO  yCIEITHOW  mpodeccHoHanbHOM W OOIIeCTBEHHOM
JIEATEIIbHOCTH;

- BOCIIMTAHUE TBOPYECKOTO CTUJISI MBIIJICHHUS, BKIFOYAIOIIETO B
cebs cooOpa3uTENbHOCTD, HAOIOIATEIbHOCTh, XOPOIIIYIO MaMsITh,
OCTpBIii TJ1a30Mep, (paHTa3Hi0, BHUMATEIHLHOCTh

11 kaace

Tena Bpalenus

‘ - (I)OpMI/IpOBaHI/Ie HC3aBUCHUMOCTD Cy)KI[CHHﬁ;




OOBEMBI TET

— ®opmupoBaHue YMEHUS yCTaHaBIIMBATh NPUYHHHO-
CIIEZICTBEHHBIC  CBSI3M, CTPOMTH JIOTMYECKOE  pacCykAeHue,
YMO3aKIIloueHue (MHAYKTUBHOE, JCTYKTUBHOE W IO AHAJIOTHUH) U
JIeTIaTh BBIBOJIBI,
— (opmupoBaHNEe YMEHHS COOTHOCHUTH IOJYYCHHBIH pPE3ylbTaT C
MMOCTaBJICHHOM IIEIbIO;
— (opMupoBaHHe UWHTEpeca K U3YYCHHIO TEMBI M JKEIaHUE
NPUMEHSTH IPHOOPETEHHBIC 3HAHUS U YMECHUS;
— (opmupoBaHMEe YMEHHUS ONPEACTATH IOHATHSA, CO3/1aBaTh
0000111eHus, YCTaHaBIMBATh aHAJIOI'MH, KJIACCU(PULIMPOBATh;
— (opmupoBanue ymeHusi GopMyIMpOBaTH COOCTBEHHOE MHEHHE;
— (opMupoBaHME  MPOCTPAHCTBEHHBIX  OTHOIICHWUH  MEXIy
00BEeKTaMU;
— pa3BUTHE MOTHBOB W HWHTEPECOB CBOCH IO3HABATEIHHOMN
NeSITeTbHOCTH;
— BOCIHTaHUE CO3HATEIFHOTO OTHOIIEHHS K MPOIECCY MO3HAHUS
MUDA;

pa3BUBaTh HABBIKK CAMOCTOSITEIILHOM pabOTHI, aHAIIN3a CBOCH
paboThI, BOCTIUTHIBATH POCCHICKYIO TPAXKIAHCKYIO HICHTUIHOCTD,

NaTpUOTU3M, YBakeHHe K OTedecTBy

BekTope!l 1 kKoOpAMHATHI
B IIPOCTPAHCTBE

— ¢GopMHUpOBaHHE BAXKHEUIEH MaTEeMaTHYECKOW MOJEIH IS
OTMCAHUS W W3y4CHHS Pa3HOOOpa3HBIX peaTbHBIX CHUTYAIHH C
MTOMOIIBI0 YPaBHEHHS, CAMOCTOSITCIIBHO CTaBUTh HOBBIC YYCeOHBIC
LEJU U 33]1a4u;
— ¢dopMHupoOBaHHE O0COOOT0O BHUMAHHSA BOCIHTAHUIO YYBCTB
TUYECKUX HOPM, HAXOAUYMBOCTh M AaKTHUBHOCTb IPH PEUICHUH
MaTeMaTHYeCKUX 3a/1a4;
dbopMupoBaHUE HHTEpEca K YICHHIO, K TIPOLIECCY TTO3HAHMS,
MOHMMATh U UCTOJIb30BaTh GYHKIMOHAIbHbBIE MOHATHUS, S3bIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAYCHHUSI ), BBIICISITh
albTepHATHUBHBIE CIOCOOBI JOCTHXKEHHUS LIENIH U BRIOWpaTh HanboJsiee
3¢ deKTUBHBIN CITOCO0.

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHUM

-pa3BUBaTh MPOCTPAHCTBEHHOE MBINUICHUE, KaK MPOIECC CO3JaHuUs,
ONepUpOBaHUs oOOpa3aMM W OpUEHTAMM B  pPEAIbHOM W
BOOOpakaeMOM IPOCTPAHCTBE IIPU PEIICHUU Pa3IMYHOTO THIIA
3a/1a4, 1abopaToOpHBIX padoT;

- (opMupoBaTh OTBETCTBEHHOE OTHOIICHHE K OOY4YCHHUIO,
TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BHUTHIO U CaMOOOpPa30BaHHMIO,
CO3HATEIPHOEC OTHOIIECHHE K HEMPEPhIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO  YCHEIIHOW TpOQPEeCcCHOHATBHOH W OOLISCTBEHHOU
JeSTEITbHOCTH,

- BOCTIHTAaHHE TBOPUYECKOTO CTWJIS MBIIUICHHS, BKIIOYAIONIETO B
cebs cooOpa3uTeNns HOCTh, HAOMIOAATEIHHOCTh, XOPOIIYIO MaMSATh,
OCTpBIii T11a30Mep, (paHTa3ni0, BHUMATEIHHOCTh

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00yueHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
YTOObl  OBJIAJICHME TIEOMETPUYECKUMHU  TMOHATUSMM M HaBbIKAMHM  OCYILECTBIISAJIOCH
MOCIIEIOBATEIbHO U TIOCTYNATENbHO, C COOJIOJEHUEM MPUHIUIA HPEEeMCTBEHHOCTH, YTOOBI




HOBBIC 3HAHWSI BKJITFOYATUCH B OOIIYIO0 CUCTEMY I€OMETPUICCKUX MPEACTABICHUN 00yJaromxcs,
pacmupsisi U yrayomsis e€, 00pasys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpun otBoauTcs 2 daca B Heneno B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasl, III0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsamsle. llapamnenbHOCTh HPSAMBIX M IDIOCKOCTEHM B IPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinie npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdAP,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYJIIPHOCTA MPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsIMOW NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, MpOeKUus (Urypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPaHHMKH; pa3BEPTKAa MHOrorpanHuka. IIpusma: N-yronsHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi M HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes U ero csoiicrea. Ilupamupa: N-yronbHas
nUpaMujia, 'paHU M OCHOBaHME IUPaMUAbI; OOKOBas M IOJIHAs MOBEPXHOCTb MHPAMM[IbL;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAs TPEYroJibHas MUPaMUIa U IpaBUIIbHBIN TeTpasap; KyO. [IpencraBienue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’ap M ukocadap. CedeHus NpU3MBI U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
ONEeMEHTB CUMMETPUY B IUpaMUax, NapajuleenuIesax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
NPaBUIBHON NMUpaMU[IbI, Teopema O IJIomaau yced€HHoll nupamuzbl. [lonsartue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hununapuyeckas NOBEPXHOCTh, O00pa3yrloliye LHUIMHAPUYECKOM MOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHa, OOpa3ymomas W OCh; IUIONMA/Ib
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacronoxenue chepbl U IUIOCKOCTH; KacaTeslbHask INIOCKOCTh K cdepe; miomans chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMHU TOI0OHBIX TEJI.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoCcTH U B TpocTpaHcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEJICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUSI MPOrpamMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON I'PaXKIAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW U JEATEIBbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TIOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEPUICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX  MIpoOsieM; OpHUeHTaluell Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKH U MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEACTBOM II03HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHS 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIILHOW paOOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aHMO/ICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE pacIoIo’KeHHE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPABWIIbHBI MHOTOTPAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHHUKH, TPSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEKIY JIBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKpPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npuMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIIGHUS MEXAy IUIOMIAASMH IOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIIME NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUU U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; peliaTth NPAKTHYCCKUE 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruiecKasi MOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA;
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK HITU TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaIIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh TMOCTPOCHHBIE MOJICTH C HCIOJIb30BAHUEM T'€OMETPUYCCKUX TOHSATHH M TEOpEeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZI;ZE”U 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
c/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06ne 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTU3allus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
T
L uotpuken na preyax 1 bumiorera LOOK
P preyH . 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
I1 :
2 maocrocm, nepeceronces 1 bGmiorera LIOK
> [P B 04.09.2025 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
S G — 1 biGmiorera LIOK
> 1P H 09.09.2025 | https://m.eds00.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMU,

4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnmuoreka [JOK
PHCYHKaX, Ha IPOCKIIMOHHBIX 11.09.2025 | https://m.edsoo.ru/a63959ed
yepTexax

PANIAS, TX PESEED 16.09.2025 | https://m.eds00.ru/b30dff38
Mozenu. CedeHrss MHOTOTPaHHUKOB
paMuIe, UX pa3Bep 18.09.2025 | https://m.edsoo.ru/3d8ffd32

MOJCIIN. CeueHns MHOT'OT'paHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bubmuoreka [JOK

! AKCHOMBI CTEPEOMETPUH U 23.09.2025 | https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U 25.09.2025 | https://m.edso0.ru/239c8cb4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

9 TIOCTPOEHNUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U 30.09.2025 | https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U 02.10.2025 | https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIix

1 B IIPOCTPAHCTBE: MEPECEKAIOIINECS, bubnmuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIOIHECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
MpsiMbIE
[TapanienbHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpﬂMl;e B bubmmorexa LIOK

09.10.2025 | https://m.edso0.ru/93ad36b3

MIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSIMBIX
[TapaniensHOCTh NPSMBIX U

13 IIJIOCKOCTEHN B IIPOCTPAHCTBE: bubnuoreka [IOK
[TapannenbHOCTb IPSIMOH U 14.10.2025 | https://m.edsoo.ru/ee1d19b9

IIJIOCKOCTH



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

VYTIuIBl ¢ COHANPABICHHBIMU

bubmuoreka [JOK

14 CTOpPOHAMH 16.10.2025 | https://m.edsoo0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE 23.10.2025 | https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napauiebHbIC TUIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHBIX bubnuorexa [JOK
IJIOCKOCTEH 11.11.2025 | https://m.edso00.ru/e504d656
[Ipocreiimme npoCTpaHCTBEHHBIE
19 (bgrypm Ha nnorc):Kocl;H: TETpadap bubmmorexa LIOK
’ 13.11.2025 | https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
20 [TocTpoenue ceuennii Bubnuorexa LIOK
18.11.2025 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii Bubnuorexa LIOK
20.11.2025 | https://m.edsoo.ru/ec26fe5d
KounTposnbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnmuoreka [JOK
npocTpancTBe. [lapaniensHOCTh 25.11.2025 | https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U
23 HH(I))CKOCI;I/I:}Iie;neHﬂHKyiﬂpHHe bubmmorexa LIOK
27.11.2025 | https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK
NEePIEeHUKYIISIPHBIE K TNIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK
NEPIIEHANKYIISPHBIE K TIIOCKOCTH 04.12.2025 | https://m.edso0.ru/ba545966



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26 HPSIMOM M TUIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
NPSIMOM M TUIOCKOCTH 11.12.2025 | https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuorexa [JOK
HEPICHIUKYIISPHOM TUIOCKOCTH 16.12.2025 | https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHOM TUIOCKOCTH 18.12.2025 | https://m.edso0.ru/bd374518

30 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHON TIOCKOCTH 23.12.2025 | https://m.edsoo0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit 25.12.2025 | https://m.edsoo0.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKynsp ¥ HAKIOHHBIE!

32 paccTositHue OT TOYKHU JI0 bu6mmoreka [IOK
IUIOCKOCTH, PACCTOSIHHE OT TPSMOM 30.12.2025 | https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!

33 paccTosiHue OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT HPAMOM 13.01.2026 | https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[leprieHAUKYAp U HAKIOHHBIE!

34 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
TUIOCKOCTH, PacCTOSIHUE OT TPSIMOi 15.01.2026 | https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH

35 VYTIisl B IPOCTPAHCTBE: YIOJl MEXIY bubnunoreka [JOK

MIPSIMOM U IIJIOCKOCTBIO

20.01.2026

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4

JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

3 JBYTPaHHOTO yTJia 22.01.2026 | https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yroi bubnuorexa [JOK
JBYTPaHHOTO yTrJjia 27.01.2026 | https://m.edsoo.ru/c7c777ed
IlepneHAMKYAIPHOCTD MIOCKOCTEH:
38 prljl)sﬂalcﬂ He}}),HeEIII/IKyJIﬂpHOCTI/I Bubmuotexa LIOK
g 29.01.2026 | https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
IlepneHAMKYAIPHOCTD MIOCKOCTEM:
39 HpI/IngaKH HG}ZHGEIJII/IK}’J‘I?IpHOCTI/I Bubmuorexa LIOK
g 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
IlepneHANMKYAIPHOCTD MIOCKOCTEM:
40 np£3Ha1iI negnefmmympﬂocm bubamorexa LOK
g 05.02.2026 | https://m.edsoo.ru/ba75dc57
JBYX IUTOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApAX bubamorexa LOK
10.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApAX bubamorexa LOK
12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApax Bubmmorexa LIOK
17.02.2026 | https://m.eds00.ru/9f246736
KonTtponpHas paboTa o remMam
44 "[leprieHIUKYASIPHOCTD IPSIMBIX U bubnunoreka [JOK
riockocter" u "YTIbl MEKIY 19.02.2026 | https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTAMU"
[ToHsaTHE MHOTOTpaHHUKA,
OCHOBHBI€ 2JIEMEHTBI BuGmmorexa [OK
45 MHOTOTPAaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BépTI<a MHOTI'OT'paHHUKa

24.02.2026

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
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46

[Ipu3ma: N-yronpHas npusma;
I'PaHH ¥ OCHOBAHUSI [IPU3MBIL;
npsiMasi 1 HAKJIOHHAS TIPU3MBbI;
O0KOBas ¥ MOJHASI TOBEPXHOCTh
MIPU3MBI

26.02.2026

bubmmoreka [{OK
https://m.edsoo.ru/b4ad63ad

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajJiesIenuIe] 1 ero CBoMcTBa

03.03.2026

bubmmoreka [{OK
https://m.edso0.ru/8a7be683

48

[Mupamupga: N-yrompHasi mupaMuaa,
IpaHi ¥ OCHOBAaHWE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUIBI; TIPABUIIBHAS
yceu€HHas nmupaMmuaa

05.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuTbHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTPaHHUKA; PaBUIIbHAS
pu3Ma U TpaBWIbHAS THPAMH/IA,
MpaBHIIbHAS TPEYTOJIbHAS
MUpaMUIa U PaBUIILHBIN
TeTpa’ip; Kyo

10.03.2026

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JIOJICKadIp ¥ UKOCAdIP.

12.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpHUHU B MUpAMUIAX,
napajuieJenumneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

17.03.2026

bubmuoreka [JOK
https://m.edso0.ru/b9e777d9

52

Brlunciaenue 31€eMEHTOB

bu6mmoreka [JOK
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MHOTOTPaHHUKOB: p&Opa, 19.03.2026 | https://m.edsoo.ru/6cdbecef
AraroHaliv, yrijibl
[Tnomans OOKOBOM MOBEPXHOCTH U
53| mpusen, mrowams ocnosan Bnmmorexs [1OK
TeopeMa o GOKOBOH MOBEPXHOCTH 24.03.2026 | https://m.edsoo.ru/37d84157
MPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
S| rupaistes, eopenia 0 moma Bumonesa LIOK
GOKOBOi HTOBEPXHOCTH YeeUEHHOM 26.03.2026 | https://m.edsoo.ru/5603e30b
nmrupaMuabl
55 KounTponbHas pabora o teme bubnuoreka [IOK
"MHoOTOrpaHHuKH" 07.04.2026 | https://m.edsoo.ru/a95f5c04
. bu6mmoreka [IOK
> Homsmite 06 00nEme 09.04.2026 https://m.eds(i.ru/7ad0020b
. bu6mmoreka [IOK
> OOBEM NipaMi 14.04.2026 https://m.eds;f).ru/235171b3
. bu6mmoreka [JOK
>8 OOBEM NipaMi 16.04.2026 https://m.eds;f).ru/f47dfefd
59 O0BEM TMpaMuUIBI bubmmorexa LIOK
21.04.2026 | https://m.edsoo.ru/79¢10312
60 O0BEM TMpaMuUIBI bubmmorexa LIOK
23.04.2026 | https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI bubmorexa LIOK
28.04.2026 | https://m.edsoo.ru/79853608
62 O06BEM npu3MbI bubmorexa HOK
30.04.2026 | https://m.edso0.ru/1e053890
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bubmuoreka [JOK

03 OOBEM MpH3MEI ! 05.05.2026 | https://m.eds00.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"O0BEMBI MHOTOIPaHHUKOB" 07.05.2026 | https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06o0mIeHNE
65 CHUCTEMaTU3alrs 3HaHHM. 1 bubnuorexa [JOK
[Moctpoenue ceueHuii B 12.05.2026 | https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEHue, 06001EeHNE
CHCTEMAaTH3alIMs 3HAHUI.
Breruncnenue paccTOSHUN: MEX
66 TBYMSI TO'—IKaNII:)I/I OT TOYKH JI0 ” 1 bubamorexa LOK
. ’ 14.05.2026 | https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXTy CKPEIUBAIOITUMHUCS
MPSIMBIMHU
bu6mmoreka [IOK
o Mrororast KoHTpOMBHAs pabora ! 19.05.2026 |  https://m.eds00.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
CUCTEMaTH3aIUs 3HAHHH.
Brruucienue yriios: Mex
68 CerH_[I/IBaIOHl}I:IrMI/ICH np;n\igMH 1 bubmmorexa LIOK
. ’ 21.05.2026 | https://m.edso0.ru/56765e8b
MEXAY NPSAMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Cdepa u map: meHtp, paauyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa [JOK
’ https://m.edso0.ru/0341bc2b
chepsl
B3aunmuoe pacnonioxxenue cdepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IUIOCKOCTh K cepe; TIonaanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHaaprdeckas TOBEPXHOCTb,

4 00pasyromue MUIHHIPUIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
IUJITUHIPUIECKON MOBEPXHOCTH
Hunmuuap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmuoreka [JOK
IUIOMAAb OOKOBOM M MOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

5 Ceuennst nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edso0.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! MOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoOBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, Bubnuotexa LIOK

N . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue

9 1 BBICOTA, OCHOB};HI/H[ E 6(3,::())1;131;[ Bubnuorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napasuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXO/ISINEH Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bu6mmoreka [IOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ1o cepsl; cepa, BOUCaHHAsS B bubnuorexka [JOK
MHOTOI'PaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpaIllCHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIpa, KOHyca bubmmorexa [TOK

’ https://m.edso0.ru/5513d87b

15 O06BEM mapa u miaomaas chepbl bubmorexa HOK

https://m.edsoo.ru/d189hde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIomagsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMK https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEI
K o
| e
" patt https://m.edsoo.ru/4a33a8ab
Tel
BekTop Ha mIockocTu U B bubnuorexa [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG 1 BBIYUTAHUEC BECKTOPOB BH6HHOTeKa HOK
P https://m.eds00.ru/23f4f089
20 YMHOkKEHNE BEKTOPA HA YHCIIO bubamorexa [IOK
p https://m.edsoo.ru/dee379eb
P N
2 nexowmmamape pekTopav. Buborexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
. Pemelemee 3a§aq, CBHSaHP;LjX c ) BuGnorexa LIOK
MIpUMEHEHHUEM IIPABUJI JICHCTBUH C
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
)z KooparHaTHO-BEKTOPHBIM METOT BuGnorexa LIOK
[IpY PELIEHUH T€OMETPHUECKUX
PHP P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyromnbpHas cucrema
ooPA . cxropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3axaun B
KOOpJIuHATaX
25 Yroa Mex 1y BEKTOpaMH. bubnuoreka [IOK
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CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/725effc4

Beruncnenue yriioB Mexay

bubmmoreka [{OK

26 HPSIMBIMHU | TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa o Teme

27 "BGK"II‘)OPI)I u K(I))OpZII/IHaTI)I B Brbmiorexa LIOK

. https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IIeHNE U

28 CHUCTEeMaTU3als 3HaHHM. bubnuoreka [JOK
OcHoBHbIe HUTYpBI, HaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INITaHUMETPUN
[ToBTOpEeHuE, 0600IICHNE 1

29 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHbIe (HUTYPHI, AKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUcTeMaTu3alys 3HaHui. 3agauu bu6mmoreka [IOK
IUTAHUMETPUHU B METOIBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cucTeMaTu3anys 3HaHui. 3agauu bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1

32 CHCTEMAaTHU3aLMS 3HAHUM. bubmuoreka [JOK
OcHoBHbIe (HUrypsbl, HakThl, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 HToroas koHTpoJbHAsA paboTa bubnuoreka [IOK
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https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHue, 0600IIeHNE U
CHUCTEeMaTU3alus 3HAHUI

bubmuoreka [JOK
https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH H CIEJICTBHS W3 HUX MPH PEIICHUH
' TeOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEN
-4 KnaccupumnmpoBaTh B3anMHOE pacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YroJ, rpaHd JBYTPAHHOIO yIJja,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa ABYI'PaHHOIO yria
_ OnepupoBaTh MOHATUAMHU: MHOIOI'PAaHHMK, BBITYKJIBIM M HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuja, NpHU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBaHUS Ul
- g K1accupuKauy  (BBIOIYKJIbIE U HEBBINYKJIbIE  MHOIOIDaHHMKH,
. IpaBUIbHbIE ~MHOTOTPAHHUKH, TMpPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
29 OmnepupoBaThb HNOHATHSAMMU: CeKyIas IIOCKOCTB, ceueHue
. MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4YeHHsS MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:

BH/I CBEPXY, COOKY, CHU3Y




7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, MNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peIICHHU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pElIeHUN CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a/1ad Ha BBIYUCIICHHE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckre (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiuX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHbBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL INpUMEPbI MAaTCMAaTHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTydyeHHbIE 3HaHUS Ha MIPAKTUKE: aHAIM3UPOBAThH PeallbHbIE
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLECCe IOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IOCTPOECHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'€OMETPUUECKUX NOHATHHA H
TeopeM, arnmnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH

11 KJIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM

NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI
6.4 KinaccuduimmpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TMOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boeraucnare 0o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeN  BpamieHwHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPaHHMK, BIIMCaHHBIA B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASMU IOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3yyaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbINonHATE (BBIHOCHBIE) IUIOCKME YEpPTE)KU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXY, COOKY, CHHM3Yy; CTPOUTb CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNPeoOpa3oBbIBaTH HHGOPMAIMIO O
6.11 IPOCTPAaHCTBEHHBIX T€OMETPUYECKHX (UTypax, NpPeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojararolliX HECKOJbKO IIaroB pPELIeHHs, €CIIU YCIOBHS
NpUMEHEHUS 3aJ]aHbl B ABHOH hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JeHCTBUS CIOKEHUS] BEKTOPOB, BBIYUTAHUS BEKTOPOB H




YMHOKCHHSA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITB, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauIeIenUIe1a IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB U NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCiIbCTBO MaAaTEMAaTHYCCKHX OTHOIIEHUHN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaTEeMaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHHUU CTCPCOMETPHUUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

JKU3HU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHaJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh W3YyYEHHBIC MOHITHS B IpOLECCce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKU CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, arrmapara anreOpbl, pemaTs MPaKTUYeCKUe 3aa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHMYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecs npsMble. [lapamenpbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIebHBIE TPsIMbIE B MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MapPaUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJBI C
COHaIllpaBJICHHBIMU CTOPOHAMHM, VYIrojl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapannensHOCTh MIOCKOCTEN: MapajliebHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbBIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepnieHuKynIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U IUNIOCKOCTH, TEOpEMaA O MPSIMON MEePIEeHIUKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAYy MPsSIMOM U IUIOCKOCTBIO,
JBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsIMOU J0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA MIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  muockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI nNpu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTrOJbHAS MUPaMUIa M IPaBUIbHBINA TeTpadap, Kyo. IlpencraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUHU B IIMpaMUaax, MapajuiCiICruicaax, nmpaBuJIbHBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJIO0MIa/1b OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00Opa3yromiue KOHNYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias ¥ OcCh,
omaab OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IjIomaab

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LCJIO0C€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHbBIM II0Ka3aTcjieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, PpalflMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPUPOBATH IMMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpuUecKas nporpeccus,




OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopmMynn; yMEHHE OINEpUpPOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBaTh
NOHATHSAMM: Matpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbl, yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUI, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOUYHOCTDh (YHKIMH, OTPAHUYEHHOCTh (PYHKLHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHalM3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxOoauTh IIjIoIiaaud U 00BEMBI (I)I/Il“y C MOMOIIIBIO




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATEMATUYCCKOTO MOJACIIMPOBAHUSA C

oMoIIkko quddepeHInaTIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHIHAS
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKUWH, BBINOJIHITH MPEeoOpa3oBaHMUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 33a1ad U3 JPYruX y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKMU3HHU; BBIPAXATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpaduknm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB U 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBbI IO YCIIOBHUIO 33J]ayH, HCCIEIOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefiHee apupMeTHUIeCKoe, MeIuaHa,
HauOosblllee W  HAaUMEHbIIEEe 3HA4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA PeabHBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIHIO C TTIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpadguueckux METOJIOB M  DIIEKTPOHHBIX CpPEACTB; TpaduyecKku
HCCIIEIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccnun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOIAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIs pELLICHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJl, TPEXIPaHHBIA YTOJ, CKpPEHIMBAIOUINECsS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHHE UCIIOIB30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, NPU3MbI, KOHYyCa, LWIMHApA, 00BEM Kyba,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, HUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEuCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMynHpOBaTh ONpeNeIeHUs] H3y9aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBEC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE;, HUCIOJIb30BaTh TI'€COMCTPUUYCCKUE OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCETOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEYHBIC MTEPHOMICCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTapHUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HAYCHUs (YHKIUM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI
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IIpuinoxenue

CUCTEMA OINEHKHU JOCTUXEHUSA OBYUYAIOIIUMUCS INIAHUPYEMBbIX
PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX ITPOI'PAMM HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OneHka JOCTHKEHUS IITIaHUPYEMbIX PE3YJIbTAaTOB pPAaclaaeTcs Ha JIBE€ CBSI3aHHBIE APYT C
JPYroM COCTaBJISIOILKE:

1) ontenka mporecca GOPMUPOBAHUS TNIAHUPYEMBIX PE3yabTAaTOB, peanu3yemas B opme
TEKYIIEro, B TOM YHCJI€ U TEMAaTUYECKOTO, OICHUBAHNS,

2) olleHKa pe3yiabTaTa (POPMUPOBAHUS TUIAHUPYEMBIX PE3YJIbTATOB, peanusyemas B popme
HUTOTOBOTO KOHTPOJIS.

[Ipu 00yyeHnn MaTeMaTuKe B IIPOLIECCE OLIEHUBAHUS POMEKYTOUHBIX PE3YJIbTaTOB
00yueHus UCTIOJIB3YIOTCS pa3HbI€ BUbI JEMOHCTPALMU YIEOHBIX JOCTUKEHUI: YCTHBIE
OTBETHI O0YJaIOIMINXCS U X TUCbMEHHBIE Pa0OTHI, B TOM YKCie B OpME TECTUPOBAHUS.

JlnarHocTuka v poBepKa YpOBHS YCBOEHUS TEOPETUUECKUX KOMIIOHEHTOB MOXKET OBbITh
OopraHu3oBaHa B (popmare TECTUPOBAHUS, YCTHBIX OIIPOCOB, YACTHYHO B (popme
TPaIULIMOHHBIX IPOBEPOYHBIX U KOHTPOJIBHBIX PAOOT.

[IpoBepka ymeHus pematb MaTeMaTHUYECKUE 3a/1auM, KaK MpaBUjio, OpraHuzyercs B popmare
MUCBbMEHHBIX MPOBEPOYHBIX U KOHTPOIBHBIX padoOT.

[Ipu onleHUBaHUYU MHUCHMEHHBIX PAa0OT U YCTHBIX OTBETOB 11€1€CO00pPa3HO OPUEHTUPOBATHCS
Ha HECKOJIBKO OTINYAIOIINECs TOKa3aTeIH.

B cooTBeTcTBHU C IIAaHUPYEMBIMU PE3YyJibTaTaMU O6yLIeHI/I5I 10 Ka)I(,HOI;'I TEME OIIPEACIICHBI
HUTOT'OBBIC PE3YIbTAaThbl U3YUCHUA TEMBI, IIPOBEPACMBIC JICMEHTBI COACPIKAHUSA TEMBIL,
Tpe6OBaHI/IH K IEMOHCTpALIUN JOCTHIXKCHUSA UX C(bOpMI/IpOBaHHOCTI/I, 3aJaHus JJI1 UX
ACMOHCTpalUn U, COOTBETCTBEHHO, KPUTCPHUH OLICHUBAHUSA 3aﬂaHHI>'I.

B cootBeTcTBUM C MNPUHOUIIOM OTKPBITOCTH YK€ B HAYAJIC U3YUCHUS Ka)KHOﬁ TCMBI
o6yqa10mnec;l JOJIKHBI 3HAaTh, KAKUC YMCHHA OTHOCATCA K UTOTOBBIM PE3YJIbTaTaM U3YUYCHUSA
TEMBI, KaK 6y,HYT OpPraHu30BaHbI KOHTPOJIBHBIC ITPOLCAYPBI: KOHTPOJIbHAs pa60Ta H/unu
OIIPOC, KAKMEC KPUTCPUHU MMPCABABIIAIOTCA K PCIICHUTIO 3a/1a49 U K OTBE€TaM, KaK IIPpOBOAUTCA
OLCHUBAHUC PE3YJIIbTATOB UX ACATCIBHOCTHU, HAIIPUMCP, KAKOC HAMMCHBIICEC KOJIMYCCTBO
3aJIaHUMN KOHTpOJ’IBHOI\/’I pa6OTBI HGO6XO)II/IMO BBITNIOJIHHUTD, YTOOBI pacCUUThIBATH Ha
IOJIYYCHHC MMOJIOKUTEIbHON OTMETKH.

Onenka YCTHBIX OTBETOB

O,Z[HOfI M3 BAXHBIX (bOpM OLCHUBAHUA PC3YIIbTATOB O6yLICHI/I5I IO MaTCMaTUKE SABJIAIOTCA
YCTHBIC OTBCThHI 06yqa10mnxc51. Onu MOT'YT HOCUTDH J'IOK&JIBHBIIZ, MAacCOBBII1 (YCTHLIﬁ oIpoc,
MMPOBCACHUIO KOTOPOI'O IMOCBAIICH, BO3MOXXHO, LEIbIN YPOK HJIN €TO ‘-IaCTB), MMOCTOSTHHBIM
XapakKTep, Koraa Ha KaxxXJa0M YPOKE HCCKOJIBKO o6yqalonmxcs{ OTBCHAIOT YCTHO Ha



TEOPETUYECKHE BOTIPOCHI: OMPOCHI [0 TEPMUHOJIOTHH U (POPMYIMPOBKAM OTIPE/ICIICHUS,
JOKa3aTeJIbCTBAM TEOPEM, PELICHUIO 3a1a4.

[Ipu o1leHNBaHUH YCTHBIX OTBETOB O0YYAIOLIUXCS 1[e5IecO00pa3HO OPUEHTUPOBATHCS HA
cienymooure pekoMmenianuu. [Ipu BpICTaBI€HUN OTMETKU YYUTHIBAIOTCS BCEe TPEOOBAHUS K
OTBETY.

OTBeT OIICHUBAETCS OTMETKOH «5», €CITM 00YJarOIIUICS: TOJIHOCTHIO PACKPBLIT COIEpIKaHHUE
MaTepuaiia B 00beMe, MPeyCMOTPEHHOM MTPOTPaMMOi M Y4eOHUKOM; H3JI0KUII MaTeprall
IPaMOTHBIM SI3bIKOM B OIPE/IETICHHOMN JIOTMYECKOH MOCIeI0BaTeIbHOCTH, TOYHO, 6€3 OLIMO0K
UCIO0JIb3YSl MAaTEMATUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY; TPABUJIBHO BBITIOJHUI PUCYHKH,
4epTexH, rpadpuku, HeOOXOIUMBIE IS U3JI0KEHUS TEOPUU WK PELICHUS 3a1a4U;
MIPOJIEMOHCTPUPOBAJ YMEHHUE UIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHNUS KOHKPETHBIMU
MpUMepaMu, IPUMEHSATh UX IIPU BBIIIOJHEHUH MPAKTUYECKOTO 3a/1aHus (€Ciiu TaKoe
MIPEeyCMOTPEHO); IPOAEMOHCTPUPOBAJI YCBOECHUE paHee U3yUeHHBIX COMYTCTBYIOMINX
BOIIPOCOB, C(POPMHUPOBAHHOCTH M YCTOWYMBOCTH MCIIOJIb30BAHHBIX MPU OTBETE YMEHUN U
HaBBIKOB; OTBEYAJI CAaMOCTOSTEIbHO, 0€3 HaBOSIINX BOIIPOCOB YUUTENS, AEMOHCTPUPYS
c(OpMUPOBAHHOCTH MOHOJIOTHYECKOI peur U MOJHOE BIaJCHUE coJiepKaHneM. Bo3MOKHBI
1-2 HeTOYHOCTH MPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB UJIM HEIOUETOB B PELICHUH
3a/1a4 (€ciu Takue MpelyCMOTPEHbI), KOTOPhIE YUEHUK JIETKO UCIPAaBUII IO 3aMEYaHHIO
YUHTEIIA.

OTBeT OIIEHUBACTCSI OTMETKOM «4», €ClIn 00yJaIOIMICs: PACKPBLI COIepKaHNuEe MaTepraa B
o0beme, MpeayCMOTPEHHOM MTPOrpaMMOM M yUeOHMKOM; U3JI0KIII MaTepuajl rpaMOTHBIM
SI3BIKOM B OTIPEICIIEHHOM JIOTHYECKON MOCIeA0BATEIbHOCTH; BBIMIOIHUI PUCYHKH, YUEPTEKH,
rpaduku, HeOOXO0IMMBbIE IS U3JI0KEHUS TEOPUU WU PELICHUS 3a4a4u; PO IEMOHCTPUPOBAI
YMEHHE UJUTFOCTPUPOBATH TEOPETUUECKHE MOJI0KEHUSI KOHKPETHBIMU IIPUMEPaMH,
MPUMEHSTh UX MPU PEeLICHUH 3a/1a4 (€CIM TaKhe MPeyCMOTPEHbI); MPOAEMOHCTPUPOBAT
YCBOCHHE paHee U3YUYCHHBIX COMYTCTBYIOIIUX BONPOCOB, CHOPMUPOBAHHOCTD U
YCTOWYMBOCTD UCIOJI30BAHHBIX MIPH OTBETE YMEHUI 1 HaBBIKOB; HO MIPHU 3TOM: JIOITYCTHII
HEeOOJIbIINE HETOYHOCTU B (DOPMYITUPOBKE MAaTEMAaTUYECKUX YTBEPKIACHUI, HE NCKA3UBIINE
MaTeMaTHU4eCKOI0 COJIep>KaHusl OTBETA, UCIPABIICHHBIC M0 3aMEUAHUIO YUUTEIS; JOMYCTUI
OLIMOKYU MK OoJiee 2 HETOYHOCTEH MPU OCBEIEHHUH BTOPOCTEIIEHHBIX BOIPOCOB/HE0UYETOB B
pelieHnuu 3aaa4 (eciiv Takue IpeyCMOTPEHbI ), KOTOPbIEe YISHHK JIETKO UCTIPaBUII 110
3aMEUYaHUI0 YUUTEIs.

Otmetka «3» 32 OTBET CTaBUTCH B CIICAYHOIIUX ClIYYadX: HCIIOJHO UK HCTIOCICAOBATCIIBHO
PACKPBUI COACPIKAaHNUE MATCpUajid, HO ITIOKa3aHO 0611_[66 INOHUMAaHHEC BOIIpOCa U
MMPpOACMOHCTPUPOBAHbI YMCHUS, TOCTATOYHBIC JI1 JaIbHEHIIIETO YCBOCHUA MPOTPAMMHOTO
Marepuaia, ACMOHCTPUPOBAJ 3aTPYAHCHHUA UIIN OOITYCKAJ OIINOKH B ONpCACIICHUU MOHATUH
U UCIOJb30BaHMU MaTeMaTHYECKON TCPMHUHOJIOTUH, CUMBOJIMKE, YCPTECKAX, BBIKIIAJIKAX,
HCIIPABJICHHBIC MTOCJIC HCCKOJIbKUX HABOJANIUX BOIIPOCOB YUUTCIIA; HE CIIPABUJICA C
MNPUMCHCHUCM TCOPHUU IMPU PCUHICHUH 3a/1da4, HO BBIIIOJIHWJI 3a/IaHUS 00s13aTEILHOTO YPOBHA
CIIOJKHOCTH I10 JaHHOH TeMe (CCJ'II/I TaKHeC HpCI[YCMOTpeHLI).



OtmeTKa «2» 32 OTBET CTABUTCA B CIEAYIOIIUX CIy4YasiX: HE pacKpblll OCHOBHOE COJAEpIKaHHE
y4eOHOTO MaTepuana; oOHapyXHJI He3HAHUE WIIM HETTOHUMaHue 00yJaromuMcst 00IbIIei
WM HanboJiee BaXKHOW YacTH y4eOHOTO MaTepuaa; JOMYyCTHII OIIHOKU B ONIpEaeICHIH
MOHATHM, IPU UCIIOJIb30BAHNN MAaTEMAaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, UEPTEkKAX WIN
rpaduKax, B BBIKJIAJKaX, KOTOPbIE HE NCIIPABIICHBI MTOCTIE HECKOJIBKUX HABOISAIINX BOIIPOCOB
yauTens; oOHapyXWJI HE3HAHHE U HETOHUMAaHHUE U3y4aeMOoT0 MaTepHasia Wik He CMOT
OTBETUTH HU Ha OJMH U3 IOCTABJICHHBIX BOIIPOCOB 10 U3y4aEMOMY MaTepHuay.

OneHnka nucbMeHHBIX pa60T

[Ipu cocraBieHnu cosiepkaHus MUCbMEHHBIX pa0OT, B YaCTHOCTU TEMaTHYECKUX
KOHTPOJIBHBIX paboT, HEOOX0IMMO COOJIIOIaTh MPUHIUT AU PepeHITPYEMOCTH IO YPOBHAM
MOATOTOBKH: BaKHO BKJIKOYATh B pabOTy 3a7aHusl, OTHOCSIIUECS K 6a30BOMY YPOBHIO
MOATOTOBKH, BBITIOJTHEHHE KOTOPBIX 0053aTEIBHO Ul BCEX 00yJaromuXxcs, U 3aJaHusl
MOBBILIEHHBIX YPOBHEN, KOTOPBIE AAI0T BO3MOHOCTh PEaTn30BaThCs 00y4atomuMces,
MPOSIBIIIONIMM K MaTeMaTHKE MHTEPEC U CIIOCOOHOCTH. MapKHUpoBKa 3aJjaHUii [0 YPOBHSAM
CHelHalbHBIMH 0003HAUYEHUSIMU CHavyaia B XoJie pOpMUPOBAHUS YMEHUH, a 3aTeM U B
KOHTPOJIbHON paboTe OpUEHTUPYET 00YJarOIUXCs Ha TIOCTUXKEHUE OIPEIETIEHHOTO
pe3ynbTaTta, IOMOTAaeT IIAaHUPOBATh YYEHHE U KOHTPOJIUPOBATh BBIMOJIHEHUE paboThl. Kpome
TOTO, MPU COCTaBJICHUH TEMAaTUYECKUX KOHTPOJIbHBIX pabOT U TEKYLIUX IPOBEPOYHBIX PadOT
BaXXHO OPHEHTUPOBATHCS HAa MPUHLIUII ITOJIHOTHI IPOBEPKH MJIAHUPYEMBIX PE3YJIbTATOB.
YacTe TEMAaTHUECKUX PE3YJIBTATOB MIPOBEPSIETCS OTAEIBbHBIMH, HEOOJIBIINMU 110 POpMaTy
MIPOBEPOYHBIMH pabOTaMHU.

B koHI11Ie n3yueHus Kaxa0i TeMbl MOKET ObITh MPEAYCMOTPEHO MPOBEICHUE KOHTPOJIBHOM
paboTsl, HAa KOTOpYIO oTBoAUTCS 1 ypok. IIpu aTOM, eciiu Tema HeOObIIAst U HA €€ U3Y4YeHUe
naetcs He 6oJiee OHON yueOHOM Hesleau, TO KOHTPOJIb TOCTHKEHUS COOTBETCTBYIOLIUX ITOM
TeMe IUIAHUPYEMBIX Pe3yIbTaTOB MOXKHO MEPEHECTH U BKJIIOUUTH B KOHTPOJIbHYIO paboTy 1o
CIIeyIOIIel TeME WK K€ OTPAaHUYUTHCS MTPOBEICHHEM HEOOJBIION MPOBEPOUHON pabOTHI B
teueHne 20-25 muHyT ypoka. [Ipu 3TOM 1 00yJaroniyecs, u y4uTeb JOKHBI TIOTYIUTh
00paTHYIO CBA3b O JOCTH)KCHUU WM HEJOCTUKEHUHM TEMAaTHUYECKUX TNIAHUPYEMBIX
pE3yIbTaToOB.

[Ipu onieHke pe3ynbTaTa BBHIOIHEHUS KOHTPOJIBLHOM WM MPOBEPOYHOM paOOTHI B MIEPBYIO
ouepe/ib yCTaHABJIMBACTCS HATMYKME UM OTCYTCTBUE y oOydaroierocs 0a30Boii
MaTeMaTH4eCKON MOIrOTOBKH, MIOATOMY TaK BaKHO OT/JEJILHO OLIEHUTH BBIIIOJIHEHHUE UM
COOTBETCTBYIOIIMX 3a1aHuid. Kak rmpaBuiio, OHM KOMIIOHYIOTCS B IIEPBYIO YaCTh
KOHTPOJbHOU paboThl. [lone3H0 npuaep:kuBaThCst CIEIYIOMIETo MOAX0/1a K HAYMCIEHUO
0aJIoB 3a BBITIOJIHEHHUE 33JaHUI: 32 BEPHOE BHITIOJTHEHHE KaXKIOTO 3a/IaHuUs TIEPBOM 4acTh
oOyuaromiemycs Hauucnsercs | 6an; 3a BEINOTHEHNE 3aJaHUSI BTOPOM YacTH HAYHCIISAIOTCS 2
0arta, eciy JaHO BEpHOE pellieHre U MPUBEIeHO 000ocHOBaHue; 1 Gai, eciu Ioruka
pelieHus BepHa, HO JIOTMYIIeHa OJHA BEIYMCIUTENbHAS OMINOKA W MPEICTABICHHOE
000CHOBaHHE HE MOXKET CUUTATHCS MOJTHBIM.



[Tpu HEOOXOIMMOCTH KPUTEPUU MOTYT OBITh I€TATU3UPOBAHBI, YTO MO3BOJIHUT 00JIee TOUHO
BBISIBUTH MTPOOEIIBI, 3aTPYJHEHUST 00YJAIOIINXCS M UX MPUYMHBIL, YTO, B CBOIO OYEPE/Ib,
II03BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOILKE IPOLELYPHI.

Jyis mepeBo1a 00IIel CyMMBI HAYHUCIICHHBIX OAJIJIOB B OTMETKY IO MSATHOAUIBHOH MIKaJe:
00y4Jaromuiicst He JOCTHUT YIOBJIETBOPUTEIHHOTO (0053aTETFHOTI0) YPOBHS IMOATOTOBKU
(oTMmeTka «2y), ecau oH HaOpan MeHee 55% OamnoB Yactu 1 (00s3aTebHOTO YPOBHS);
00yJaIONIUICS TOCTUT YIOBICTBOPUTEIHLHOTO (00S3aTEIILHOTO) YPOBHS MOATOTOBKU
(oTMmeTka He HIXKE «3»), ecu oH HaOpai He MeHee 55% GamtoB Yactu 1 (o0s3aTeIbHOTO
YpOBHS); 0OYUaOIIHMICS JOCTUT TTOBBIIIEHHOTO YPOBHS (OTMETKA HE HIDKE «4»), €CITu OH
HaOpais He MeHee 65% oO1ero yucia 0amuIoB; 00yJaIOIIUICS TOCTUT BRICOKOTO YPOBHS
(otMmeTKa «5»), eciiu oH HabOpai He MeHee 85% oOmiero uncia 6anios.

O1eHka TeCTOBBIX 3aJaHuii

Tect MOXKET UCIOJIB30BATHCSA AJISl IPOBECHUS TEKYIIEro ¥ TEMaTHYeCKoro KOHTpoJsi. bonee
11€J1eCO00pa3HO UCIOJIb30BATh TECTOBYIO (DOPMY MPH BBISBICHUU CTENIEHH YCBOCHMS
TEOPETUYECKOT0 MaTepHala U yMEHHsI peliaTh 3a/1aHusl PenpoyKTUBHOTO XapaKTepa.

He MeHee 70% — oTMeTKa «3»;
He MeHee 80% — oTMeTKa «4»;
He MeHee 90% — oTMeTKa «5».

KoHTpo/ibHO- H3MepHuTeJbHbIe MATEPUATbI
10 kaace
Ha npoBenenue KoHTPOJIbHOM paboThl OTBOAUTCS 40 MUHYT.

Haznauenue paboThl: OLIEHUTh YPOBEHb JOCTHKEHUS IIJIAHUPYEMBIX PE3yIbTAaTOB 110
HU3y4YEHHOU TeMe.

Copep:xaHuie KOHTPOJIBHOU pabOTHI ONpeAeseTCs CoAepKaHuEM pabodeil mporpaMmbl
yuebHoro kypca «l'eomeTpusa» 10 kiacca

KoHTposipHbIE pabOThl COCTABIEHBI B COOTBETCTBUU C INITAHUPYEMBIMU PE3yJIbTaTaMu
oOyueHus yuebHoro kypca «I'eomeTpus» 6a30BOro ypoBHs.

KonTtpoabHnas padora Nel no teme "l[IpsiMble U MIOCKOCTH B TPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U TIOCKOCTEH"

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIEeMOro .

o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara

7 I'eomerpus




7.1

OHepI/IpOBaTB MOHATUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

[IpuMeHATH aKCMOMBI CTEPEOMETPUM U CIEICTBHUS W3 HUX IIpU

72 peIIeHNH TeOMETPUIECKUX 33129
23 OnepupoBaTh MOHATUSMU: MAPALICILHOCTh M TEPICHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
24 KnaccupunupoBaTh B3auMHOE pacrioioKeHUE MPSIMBIX U TIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BBITYKIIBIA  HEBBITYKITBII
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTPaHHHKA, TIPaBWIIbHBII
MHOTOTPaHHUK
7 Pacrio3HaBath OCHOBHBIC BHUBI MHOTOT'PAHHUKOB (IIPSMOYTOJIBHBIN
' TapajieJIeuIe,)
KnaccuduimpoBare MHOTOTPAaHHUKH, BBIOWpas OCHOBAaHUS IS
- KJIacCU(PUKAIMU  (BBITYKJIBIE W  HEBBIYKIBIE MHOTOT'PAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKIOHHBIC MPU3MBI,
TapajuIeJIeTUIIC b )
29 OnepupoBaThb  MOHATUSMHU:  CEKyllas  IJIOCKOCTb,  CEUYEHHUE
' MHOTOTPaHHUKOB
210 OOBACHATP MPUHLMIIBI TOCTPOEHUS CEUEHUN MHOTOIPAaHHUKOB,
' UCIIOJIB3YSI METO/] CJICZOB
Crpoutb cedyeHHs] MHOTOIPAHHUKOB METOJIOM CIIEJOB, BBIIIOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEHKH M3 PHUCYHKOB TMPOCTHIX OOBEMHBIX

(duryp: Bua cBepxy, COOKY, CHU3Y

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
7 I'eomeTpust
OcHOBHBIE MOHATUA CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
7.1 [TonsiTHe 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxkeHue MNOpAMBIX B IPOCTPAHCTBE: IEpPECEKAIOIINECH,
7.2 napajiebHble M CKpelIuBalomiuecs mnpsmMble. llapamnenbHOCTh NpsAMBIX U

IUIOCKOCTEH B MMPpOCTPAHCTBE: MapaJlICJIbHBIC MPSAMBIC B HPOCTPAHCTBC,




MMAPAIIENBHOCTD TPEX MPSAMBIX, HAPAILICIBHOCTh NPSAMON U IJIOCKOCTU. YTIIbI C
COHAIIPABJICHHBIMA CTOPOHAMHM, YroJd MEXKAYy MPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTE  INIOCKOCTEH:  IMApajuICNIbHBIE  IIJIOCKOCTH,  CBOMCTBA
napajyieNIbHbIX TUIocKocTed. [lpocreiimue mpocTpaHCTBEHHBIE (UTYpHI Ha

TUIOCKOCTH: TETPadIp, KyO, apauieyIeuIIe, TOCTPOCHHE CEUCHUI

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHMKA, BBIYKIIbIE U
7.4 HEBBIITYKJIBIE MHOTOIDAHHMKH, pa3BEPTKAa MHOrorpaHHuka. llapamnenenunen,

MPSIMOYTOJIbHBIN NapasuIeIenuel U €ro CBONCTBA.

1 BapuanT

1. Bepno nmu yTBepkaeHHE, YTO MpsMasi, JIeKalas B 0JTHOM U3 IBYyX MapaljiesbHbIX
MJIOCKOCTEH, MapajuiesibHa BTOPOM miiockocTu? OTBET 000CHYMTE.

2. YKaxuTe BEPHOE YTBEPKICHHE:
a) Uepes mr00bIe TpY TOYKU MPOXOIUT MIIOCKOCTh M MPUTOM TOJIBKO OJTHA;

0) Ecnu nBe TOUKH MpsSIMOM JI€KaT B OJTHOM TUIOCKOCTH, TO U BCS MPsIMast JIGKUT B ATOU
IIJIOCKOCTH;

B) Uepes npsMyro U TOUKY, JISXKAIYIO Ha HEH, MPOXOAUT €ANHCTBEHHAS TNIOCKOCTh
r) Henb3st mpoBecTH IIIOCKOCTH Yepe3 IBe MapaliebHbIC MPSMBIE.

3. Hazowute o6mryto npsmyto mnockocreid AFD u DEF
a) AF; 0) FD; B) AE; ) ED.

4. Nan napamnenenunen ABCDA1BICIDI. IToctpoiite ceuenure napasiesenureia
IJI0CKOCTRIO, IPOXOIsIIel yepes cepenuny pedpa AB mapanienbHO MI0CKOCTH
ACCIl.

2 BapHMaHT

1. BepnHo nmu yTBepKIeHHE, YTO MpsMasi, JeKalas B OJJHOM U3 JBYX MapajlieIbHBIX
IJI0CKOCTEH, MmapaienbHa BTopoit miockoctu? OTBeT 000CHYyiTE.

2. VYKaxuTte BepHOE yTBEPKJICHUE!
a) Uepes 1100bIe TPU TOYKU MPOXOTUT MIOCKOCTH M MPUTOM TOJILKO OJTHA;

6) Ecnu nBe Touku HpHMOﬁ JIe:KaT B OJJHOM IIJIOCKOCTH, TO U BCA IIPAMasd JICKUT B 3TOH
IIIIOCKOCTH,

B) Uepes npsMyIo U TOUKY, JIEXKAIYI0 Ha HEH, MPOXOAUT €AMHCTBEHHAs TNIOCKOCTh
r) Henb3st mpoBecTH MIIOCKOCTh Yepes3 JIBe NapajieabHble IpsMbIe.

3. HazoBute oburyto npsmyto miockocreid AFD u DEF
a) AF; 6) FD; B) AE; r) ED.




4. Nan napammenenunes ABCDA1BICIDI. Iloctpoiite ceuenue napamienenumena

IUIOCKOCTBIO, MPOXO/IAIICH Yepe3 cepeuny pedopa AB mapasielibHO I0CKOCTH
ACCIL.

KonTpoabHnas padora Ne2 no temam "lleprnieHuKyasspHOCTD MPSMBIX U IJIOCKOCTER" 1

"YTI1bl MEXIY IPSIMBIMU U TJIOCKOCTSIMH"

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

Koxa
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl OCBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, MPAMAs], IJIOCKOCTh
25 [IpuMeHsTh aKCMOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX MpU
pELIeHUH T€OMETPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATUSMU: MAPAIEIBHOCTh M NEPHEHAUKYISPHOCTh
NPSAMBIX U IIOCKOCTEHN
-4 KnaccugunupoBaTs B3aMMHOE paclosioKeHUE MPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE
OnepupoBaTh NOHATHSMM: JIBYIPAaHHBIA YroJl, 'paHH JABYTPaHHOTO
7.5 yria, peOpo IBYrpaHHOrO yrja, JUHEHHBIH yroj ABYIpaHHOIO yria,

rpaaycHasi Mepa JBYTpaHHOTO yria

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUS
7 I'eomeTpust
OcHoOBHbIE MOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO.
7.1 [lonsiTne 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue MNOpAMBIX B IPOCTPAHCTBE: IEpPECEKAIOIINECS,
napajyieJbHblE M CKpelluBaromuecs mnpsMble. llapamnenbHOCTh NpsAMBIX U
25 IJIOCKOCTEH B MPOCTPAHCTBE: MapajyiejbHble NpPsIMblE B MPOCTPAHCTBE,

napalsieJIbHOCTDb TpéX MpAMBIX, MAPAJIICIIbBHOCTD HpSIMOfI U INIOCKOCTH. YTIIBI C
COHAIIpaBJICHHbBIMU CTOPOHAMHU, YIroJ MCKAY IPAMbBIMH B IIPOCTPAHCTBE.

HapaHJ'ICJ'IBHOCTL IUIOCKOCTEH: napaJijiCJIbHbIC INJIOCKOCTH, CBOMCTBA




napajieNIbHbIX IUIocKocTed. Ilpocreiimue mpocTpaHCTBEHHBIE (UTYpHI Ha

TUIOCKOCTH: TeTPa’Ip, KyO, apajuieseuIie]], IOCTPOCHUE CCUCHU I

[lepneHUKYISIPHOCTD NPSMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE MApAJUICIbHBIE W NEPIECHIUKYISPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHIUKYJISAPHOCTH IMPSMOM M IUIOCKOCTH, TEOpeMa O MpsMOHN
NEPIEHIUKYIISIPHON TUIOCKOCTU. YTJIbl B IIPOCTPAHCTBE: YroJI MEXAY IPSIMOHN U
7.3 IUIOCKOCTBIO, JIBYTPAHHBIM  YroJi, JIMHEWHBIM YroJl JBYIPAaHHOTO  yrja.
[IepneHuKyIIslp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsAMOM 10  IUIOCKOCTH, MpOeKuHus  (GUrypel Ha  IJIOCKOCTb.
[lepneHMKYISIPHOCTD  IUIOCKOCTEW: TPHU3HAK MEPIEHIUKYISIPHOCTH  ABYX

mrockocTei. Teopema 0 TpEX NMeprneHIuKyIsIpax

1 BapuanT
1.J1an ky6 ABCDA:B; C1D;: 3anummure:
1)Bce pE€dpa, meprieHIuKyIsIpHBIC TIIOCKOCTH AA1B1B;
2) BenmuuuHy yriia Mexay npsmoid DCiu mimockoctsio AiBi CiDy.

2.B npsamoyrossrom napasienenunene ABCDA;B1C1Da: AA1=1‘“J13 cM. AD=V7 - pC=
V5 oum Haitnure A:C.

3. B npamoyroasHoMm Tpeyrombhauke ABC: DPC=90°, AC=40 cm, BC=30 cm.
[psimast DC neprieHanKysipHA TNIOCKOCTH IAHHOTO TPEyrojbHUKa. HaiimuTe paccTossHuE OT
touku D o npsimoii AB, eciiu DC=7 cwm.

4.Haiimute BeTMYMHY JBYTPAHHOTO yrila MeXy OOKOBO T'PaHbIO M INIOCKOCTHIO OCHOBAHHMS

y y 1643 y

npasuibHOU upamusl DABC co ctopoHoit ocHOBaHuS CM U BBICOTOH 8 cM.
Bapuant 2

1.lan ky6 ABCDA:B: C1D1. 3anumure:

1)Bce pé6pa, nepnenaukynspabie miockoctu BiB Ci1C;

2) BenuuuHy yria Mexay npsmoit D1B1u miockoctsio DD1C1C.

2.B npsmoyronsaom napamienenurene ABCDA1B1C1Da: AA1=1"le ™. B,D=6 CM; DC:*'*JB
cM. Hatimre B1Cs.



3. B paBHOOepennoM Tpeyroasauke ABC: AC=AB=Y89 cMm, BC=10 cm.
[Ipsimas DA nepneHaukyisipHa IUIOCKOCTH IaHHOTO TpeyroJyibHuKa. HaliguTte paccTosHue ot
touku D o npsimoit BC, ectn AD=15 cm.

4.HaiimuTe BEIMYNHY JBYTPAHHOTO yIiia MEX Ty OOKOBOU IPaHBIO U TIOCKOCTHIO OCHOBAHUS

npaBuiabHON upamuasl DABC ¢ mepuMeTrpom ocCHOBaHUS

6 \.."E

63 o
CM H BBICOTOH CM.

Kountpoabsnas pa6ora Ne3 o reme "MuororpanHuxu"

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

Ko IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
OnepupoBaTh TOHSATHSIMH: JBYTPaHHBIA YTOJ, TpPaHU IBYIPAaHHOTO
7.5 yria, pedpo ABYrpaHHOTO YTJIa, JIMHEWHBIA YroJl IBYIPaHHOTO yria,
rpaaycHasi Mepa JBYTpaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIM 1 HEBBITYKIIBII
7.6 MHOTOTPaHHUK, AIIEMEHTHI MHOTOTpaHHHKA, PABUJIBHBIN
MHOTOTPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MHpaMua, Mpu3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccuduinmpoare MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS IS
- g KIaccu@ukanuy  (BBIMYKJIbIE W HEBBIMYKJIblE MHOTOTPAaHHHKH,
. NpaBWJIbHbIE MHOTOIPAHHUKH, TMPSAMbIE M HAKIOHHBIE MPU3MBIL,
napasuieIeHIe bl )
BoluncnaTe miiomanyd MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
7.14 nupamMpia) ¢ OpUMEHEHHeM (GOpMyJ, BBIYMCIATH COOTHOIICHUS
MEXy TUIOIIAASMU OBEPXHOCTEH MHOTOTPaHHUKOB
W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OPMAIHIO O
7.16 IPOCTPAaHCTBEHHBIX M'€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha
yepTekax U pUCcyHKax
217 [TpumeHATH reOMEeTPHUECKUE (baxTbI ULt peneHus

CTCPCOMECTPUUCCKUX 3adad, IMPCAnOoJararomux HECKOJbKO MIIaroB




peleHs, eClii YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opme

7.20

[IpuMeHATh IOMY4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIUM3UPOBATH
peanbHble CUTyallud WU IIPUMEHATHh W3Y4YCHHBIE MOHATHS B IIpoLECCe
NOMCKA PEUICHUS MaTeMaTHYeCKH CQOPMYIUPOBAHHON MPOOIEMBI,
MOJEIIMPOBATh  pEaJbHblE CUTyallUM Ha  S3bIKE T'E€OMETpHH,
UCCIIE0BATh IIOCTPOCHHBIE MOJIEH c W CIIOJIb30BAHNEM
FEOMETPUYECKUX TMOHATUH W TEOopeM, almapara airedphl, pelarb
MIPAKTUYECKHUE 3a/1a4, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUYECKHUX

BCINYUH

MMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7

I'eomerpus

7.5

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B NUPAMHUAAX, Napajuielenunenax,

IIpaBHUJIBHBIX MHOTOI'paHHHUKaX

7.6

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. I[lnomans
OOKOBOM TOBEPXHOCTH W TOJHOW TOBEPXHOCTH MPSMOW TPHU3MBI, ILJIOMIAb
OCHOBaHHWH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsAMOM mpu3Mbl. [Lmomanp
OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHOW NHUPaMUIBI, TEOpeMa o
wiomaau yceu€HHod nupamuibl. Ilonsarue 06 oO6béme. OOBEM HUpPAMUIIBL,

IIPpU3MbI

7.7

HOI[O OHble Tella B IIPOCTPAHCTBE. CooTHOIEHUSA MCXKAY IUIomaassMu

HOBerHOCTeﬁ TCI

Bapmuanr 1

1. BoxoBoe pebpo nmpsMoil YeThIPEXYT0JIbHOM MPU3MBI paBHO 6 €M, €€ OCHOBaHUE —

IIPSIMOYTOJIBHUK, OZJHA U3 CTOPOH KOTOPOro paBHa 12 cM, a tuaronans — 13 cm. Haiinure

ILIOIIA/Ib ITOJIHOM MOBCPXHOCTHU ITPU3MEI.

2. CTopoHa OCHOBaHHUS NMPAaBUIBHOM TPEYroJbHON MUpaMU/Ibl paBHA 6 CM, a BBICOTA

nUpaMuael — V 13 ¢cm. Haitzme:
1) 6oxoBOE pedpO MUpaMUIb;

2) mnomiaab O0OKOBOW MOBEPXHOCTH MHUPAMUJIBI.



3. Haiigure mioniaap 60KOBOM OBEPXHOCTH MPABUIBLHON TPEYTrOJIbHON YCEUEHHOMN
MUPaMUIbl, CTOPOHBI OCHOBAaHUK KOTOPOi paBHbI 10 cM 1 18 cM, a GokoBoe pedpo — 5 cm.

4. OcHOBaHHEM TPEYroJIbHOW MUPAMHUJIBI SABJISIETCS paBHOOEAPEHHBIN TPEYTrOJIBHUK C
OCHOBaHHUEM & U YIJIOM 0. IIpU BepiuuHe. Bee 1ByrpaHHble yIiibl IpU OCHOBAaHUM MUPAMUIbI
paBHbl 3. Haitnure:

1) momaas G0KOBOI MOBEPXHOCTH MUPAMMU/IBI;
2) BBICOTY NTUPaMU/IbI.
Bapuanr 2

1. BokoBoe pebpo npsMoil TpeyroJabHOM MpU3Mbl paBHO 12 cM, €€ OCHOBaHHE —
MPSIMOYTOJIbHBIN TPEYroJIbHUK, KaT€Thl KOTOPOTO paBHbI 3 cM u 4 cMm. Haliaute miomanpb
IIOJIHOM MMOBEPXHOCTH MPHU3MBIL.

2. CTopoHa OCHOBaHUS MPABWIILHOM YETHIPEXYT0JIbHON UpPaMU/Ibl paBHA 2 CM, a BbICOTA

mupamuasl — ¥ 19 cm. Haifgure:
1) 6okoBOE peOpO MUPAMHU/IBI;
2) muoniaib 00KOBOM MOBEPXHOCTH MTHUPAMHM/IBI.

3. Haiigure miomiaap 60KOBOM MOBEPXHOCTH MPABUILHON YETHIPEXYTOJIBHON yCceuEHHOM
MMpaMHJIbl, CTOPOHBI OCHOBaHUI KOTOpoi paBHbI 18 cM u 34 cm, a 6okoBoe pedbpo — 17 cm.

4. OcHOBaHUEM TPEYTOJbHON MUPAMUIBI SABIISIETCS PAaBHOOCAPEHHBIN TPEYTOJIBHUK C
OOKOBOW CTOPOHOM & M YIJIOM 0 IIPH OCHOBaHUU. Bce MByrpaHHbIE YIiIbl PU OCHOBAaHUH
nupamMuiel paBHbl . Haiiaure:

1) mumotaae GOKOBOM OBEPXHOCTH TTUPAMHUIBL;

2) BBICOTY NMUPaMU/IBI.

KountpoabHas padora Ned o reme "OO0bEMBI MHOTOTPAaHHUKOB"

MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOU ITIPOI'PAMMBI

Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero 0opa3oBaHus
pe3yJibTara

7 I'eomerpus

OHepI/IpOBaTL MOHATHUAMU: MHOT'OI'PAHHUK, BBIHYKJ'IBII\/'I n HeBLIHyKJ'IHfI
7.6 MHOT'OT'paHHUK, 9JICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IHBHI:Jﬁ

MHOT'OT'paHHUK

27 Pacrnio3HaBaTh OCHOBHBIE BUbI MHOTOTPAaHHUKOB (MMpaMuJia, Mpu3Ma,
MPSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)




7.8

KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHHS JUIs
Kinaccu(uKamuy  (BBIMYKJIBIE W HEBBIMYKIIBIE MHOTOTPAaHHHKH,
IIPaBUJIbHBIE MHOTOIDAHHHMKHM, IPSAMBIE W HAKIIOHHBIE IIPU3MBI,

napasuiesIenuIe ibl)

7.12

Pemrate 3amaun Ha HAaXOXJACHHE TE€OMETPUYECKUX BEIUYMH 110
oOpa3uaM WiIM aJIropuTMaM, HPUMEHSsS WU3BECTHHIE AHAIUTHYECKUE
METOBI IIPU PELICHWH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha
BBIYMCIICHUE PACCTOSHUM MEXKJy JBYMS TOYKaMHM, OT TOYKH JO
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY CKpPEUIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemate 3aa4i Ha HaxXO0XKICHUC TCOMCTPHUYCCKHUX BCJIIMYUH IIO
06pa3uaM WX aJIropuTMaM, MNPUMCHASA HU3BCCTHBIC AHAIIUTHYCCKUC
MCTOJbI IMPU PEIICHUHW CTAHJAPTHBIX MATCMATHYCCKUX 3aJad Ha
BBIYUCIICHHUE YIJIOB MCEXAY CKPCHIMBAOIIUMUCA TIPAMBIMH, MEXIY

prlMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Bbraucnare 00bEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOTOTPaHHHKOB
(mpu3ma, mWpaMuAa) C TOpUMEHEHHEM  (GOpPMYI,  BBIYUCISTH
COOTHOIICHUSI MEXAYy IUIOMAAIMUA TOBEPXHOCTEH, 00BEMaMu

noao OHEBIX MHOI'OrpaHHUKOB

7.15

OHepI/IpOBaTB IOHATHUAMU: CUMMETPUSA B IIPOCTPAaHCTBE, ICHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U UHTEPHPETUPOBATH UHYOPMAIHIO O
MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpUUYECcKre (bakTsI TUTST pelieHus
CTEpEOMETPUYECKUX 3a/ay, MPEANOoNaralmrux HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA IPUMCHCHU 3a/IaHbI B SIBHOM (l)OpMC

7.18

[IpumeHsaTh TpoCTeiline MpPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBbI MPU PEUICHUU CTEPEOMETPUUYECKUX

3aaa4

7.19

HpI/IBOI[I/ITL IMPUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUpoac

U JKU3HH, PACIIO3HABATDH IPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHWSA Ha IMPAKTHKC. aHAJIU3UPOBATH

PCAJBHBIC CUTyallUM W NMPUMCHATH U3YYCHHBIC IMOHATHUA B IPOLECCCE




MOWCKA PEIICHUsT MaTeMaTH4eCKu CHOPMYIMPOBAHHONW MPOOIEMBI,
MOJICIMPOBATh  pEAJbHBIE CUTyallud Ha  S3bIKE T'EOMETpHH,
UCCIeoBaTh  IMOCTPOCHHBIE  MOJEIM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TOHATHH M TEOpeM, ammapara aiareOphl, pematb
NPaKTUYECKUE 3a/1a4M, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYECKHX

BCJIMNYHUH

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHMKA, BBIYKIIBIE U
HEBBINYKJIblE MHOTOI'PaHHUKHU, Pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yrospHas
Mpu3Ma, FpaHd U OCHOBAHUS MPU3MBI, MIpsIMasi U HAKJIOHHAs PU3MBbI, OOKOBast U
MoJIHas ~ MOBEpPXHOCTh  mpu3Mbl.  [lapamnenenunen,  mpsSMOYroJIbHBIM
napajienenumnes u ero coicrea. [lupamuaa: N-yrosibHas nupamMuaa, TpaHu U
OCHOBaHUE MUPaMHIbl, 00KOBas U MOJIHAs HOBEPXHOCTh MUPAMHU/IbI, TPAaBUIIbHAS
W yCeu€HHas nupamMuga. OJEMEHTbl MNpu3Mbl KU nupamMuibl. [IpaBuibHbBIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAaHHHUKA, PABUIIbHAS MTPU3MA U
MpaBUJIbHAS TMHPAaMHUJIA, NPABWIbHAS TPEYrojbHas NUpamMuia W IPaBUIbHBIN
TeTpasap, KyO. I[lpencraBieHue o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,

A0CKa’ AP U UKOCASAPYIrue Ceuenus IMPU3MbI U ITIMPAMHIbI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTpaHCTBE: CHUMMCTPHA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IIJTIOCKOCTH. ONEeMEHTHI CUMMETpUHU B IMHpaMuJax, MapaljICICIIUIICIax,

IIpaBHUJIbHBIX MHOT'OI'PAHHUKAX

7.6

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomans
OOKOBOM TIOBEPXHOCTHM U TOJHOW IMOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIATH
OCHOBaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH NpsAMOM mpu3Mbl. [lnomans
OOKOBOW TIOBEPXHOCTH U TIOBEPXHOCTH NPAaBUIBHOW MHUPaMHIBI, TEOpeMa o
mwiomaau yceu€éHHoi mnupamunbl. Ilonsatue 06 oO0béme. OOBEM TUpPAMUIIBL,

IIPpHU3MBbI

7.7

Ilomo OHbIE Tella B MMPOCTPAHCTBC. CooTHoIIeHHS MCXKIAY IUIOIAagsaMU

MOBEPXHOCTEH, 00BEMAMHU MTOTOOHBIX TN




Bapuanr |

0
Nel. B npsiMmoM napasuiesienumesie CTOpoHbl OCHOBaHUs 1 cM U 2 ¢cM 00pasyroT yroi 307,

BokoBast moBepXHOCTHL paBHa 16 e’ Haiiaute ero oobeM.

Ne 2. B mpaBuJIbHOM Y€TBIPEXYTrOIbHON IPU3ME CTOPOHA OCHOBaHUS 3 AM, a 00kOBO€E pedpo 2
M. Haiinute 00beM pu3MBl.

Ne 3. OcHoBanue mupamMuIbl — MPSIMOYTOJIBHUK CO CTOPOHAaMH 6 M U 8 M, Bce O0KOBBIE pedpa
paBHbl 9 M. Halinute 060beM nupaMu/isl.

Ne 3. B mpaBuiibHOM TpeyrobHOM MUpaMujie CTOPOHA OCHOBAaHUS S M, O0KOBOE pedpo 4 M.
Haiinmure 06beM nupaMuib.

Ne 4. B npsimo#i TpeyrosibHOM pru3Me CTOPOHBI OCHOBaHUM paBHbI 11aM, 9 v 1 8 1M, a
00K0BOE pedpo paBHO OOJBINICH BRICOTE OCHOBaHM. Haiinnute 00beM mpu3MBI.

No5. Berunciure 00bEM
1

MHOI'OrpaHHHUKa. 7
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Bapuanr |1

o
Nel. B mpsMom napasienenunee CTOPOHbI OCHOBaHMS 4 ¢M U 3 ¢M 00pa3yroT yroJ 30,

boxoBas noBepxHOCTh paBHa 20 cM . Haiinmure ero oobeM.

Ne 2. B mpaBuIbHOM YETHIPEXYroJIbHOM MTPU3ME CTOPOHA OCHOBAHUSA 5 M, a OOKOBOE pedpo 6
M. Halimure 00beM Tpu3MBL.

Ne 3. OcHOBaHUME TUPAMHJIBI — MMPSIMOYTOJIBLHUK cO cTopoHamMu 12 M u 10 M, Bce GOKOBBIE
pebpa paBubl 13 M. Halimute 00beM nupamMu/Ibl.

Ne 3. B mpaBuiibHO# TpEyroipHOM Mupamuie CTOpOHa OCHOBaHUA 7 M, 6b0okoBoe pedpo 12
M. Haiimute 0o60beM mupamuib.

Ne 4. B npsimoii TpeyroiabHOU npu3Me CTOPOHBI OCHOBaHUM paBHbI 4 1M, 13 oM u 15 1M, a
60koBO€E pedpo paBHO OoJbIIEH BbICOTE OCHOBaHUA. Haliaute o0beM npu3MBbl.

Ne5. Beruncimre 00bEM
2

\l______--__. -
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MHOTI'OrpaHHUKaA. =



Hrorosas KOHTPOJIbHasA paﬁoTa

XapaKkTepuCTHKA CTPYKTYPHI U cojiep:KaHusi padoThl

Paboma cocmoum u3 08yx uacmeil.

Yacmo [ HatipaBiieHa Ha POBEPKY OBJIAZICHUS COACPIKaHUEM TEMBI Ha YPOBHE 0a30BO
MOJATOTOBKH. DTa 4acTh coAepKuT 4 3amaanus (¢ 1 mo 4) ¢ kpaTkuM oTBeTOM (0€3 3anmucu
pelIeHus).

Yacme 2 HanipaBieHa Ha IPOBEPKY BIIAJCHUS MaTepHaioM Ha MOBBIIIEHHOM U BBICOKOM
YPOBHAX. DTa 4acTh COAEPKUT 2 3a7aHusl (C 5 10 6) MOBBIILIEHHOTO YPOBHS CIOXKHOCTH,
TPeOYIOIMX Pa3BEPHYTOTO OTBETA (C 3aMUCHIO PEIICHHS).

Kpurtepun oueHnBaHus pe3yJIbTATOB BbINOJHEHHS PadOTHI.

ITo pe3ynpTaTaM BBITOTHEHHUS PAOOTHI BBICTABIISIETCS IBE OIEHKH: PEUTHHT -CyMMa
0aJUTOB 32 BEPHO BBITIOJIHEHHBIC 33JJaHUS TICPBOM M BTOPOM YacTeH M OTMETKA «2», «3», «4»
WA «5».

3aganus Nel-No4 cuuTaroTCsl BHINOJHEHBI BEPHO, €CIIU YYAIIMICS MPABUIILHO 3aMcall OTBET.
3aganus Ne5-No6 cUUTAIOTCS 6bINOTHEHHBIMU 6EPHO, €CITV YUAILIMICS:

e BBIOpaJ IPAaBWIBHBIN X0 PELICHMUS,

e U3 NUCbMEHHOM 3alMCH PElIeHUs IOHSATEH XO/1 €r0 pacCyXACHUH,

e BCE JIOTUYECKUE IIark peeHus 000CHOBAHBI,

e MPABUJIIBHO BBHITIOJHEHBI YEPTEKH,

e TMPABUIIHLHO BBHITIOJHEHBI BCE BBIUMCIICHHUS.

Ecnu npu eepnom xode pewrenusa 3adauu nonyuieHa omnodka, He HOCAIIas
MPUHIMIHATIBFHOTO XapaKTepa, U He BIUSIONIas Ha OOUIyI0 MPaBIIIBHOCTh XO/a PEIICHUs, TO
B 9TOM CJIy4ae ydalieMycs 3aCUUThIBaeTCs 0aljl, KOTOPbI Ha OJMH Oallil MEHbIIIE
YKa3aHHOTO

Cucmema oyenusanusn 6blNOJIHEHUA OMOCILHBIX 3A0AHUN U PADOMbL 8 UETIOM.

- OQuenounas mabauua

Ne 3amanus 1({2(|3|4|5]|6

OaJLUIBI 1(1(111(|2]|2

- Taﬁﬂuua nepesoda Mecmoevix 0an106 8 ULKOTIbHbLE OUEHKU



TectoBrblii 0asLI 1-2 34 5-6 7-8

OtMmeTKa «2» «3» «4» «5»
Bapuanr 1
By Ci Yacmo 1
|
1
M e D __
i 1. B npsMoyroiapHOM napajijiesenumnesae ABCDA B C1D;
A 4 D HU3BECTHO, YTO DD = 1, CD = 2, AD =2, Haitnure nmny
auaroHaiu CA L.
1 1
1 1
1 |
1
i 3 2. Haiiaure muomaas 60KOBOM MOBEPXHOCTH MPABUIILHOM IIIECTH-
-1 ', | YTOJIBHO# MPU3MBI, CTOPOHA OCHOBaHHS KOTOPOH paBHa 5, a BeicoTa — 10.

3. B mpaBmIbHON YETHIPEXYTrOJbHON TUPaMUIC SABCD 1ouga O
— LIEHTP OCHOBaHUA, S BEpILIHHA, SO = 15, BD = 16, Haitinure
0oKoBOE pedpo SA,

4. B mpaBumibHOI TpeyronpHoil nupamuae SABC touka L — cepennna
pedpa AC, S — BepmuHa. M3BectHo, uto4 B = 5, a SL = 6. Haligure
. TUoma» 6OKOBOH MOBEPXHOCTH NUPAMU/IBI.

Yacmo 2

5. Inomans OOKOBOM MOBEPXHOCTH MPABUIBLHON YETHIPEXYTOJIBHOM
nupamuabl SABCD pasna 108, a muomiaap NoJHOM MOBEPXHOCTH ITON MTUPAMHU/IBI



paBHa 144. HaiinuTe miomanas cedeHus, MPOXOIAIIEro Yepe3 BEPIIUHY S 3TOU
NUpaMU/Ibl U YEPE3 IMaroHanb €€ OCHOBaHUS.

6. CTopoHBI OCHOBaHUS NPSIMOYTOJLHOTO Mapasuienenurena 48 M ECD papHpr 3 u 4,
6okoBoe pedpo — 6. Ha pedbpe I BpiOpana ToukaK Tak, 4TO JIEJIUT €€ B OTHOIICHUN
2:1 cumras ot BepumHbl D. Haiiaure: a) yron mexay npsimbeivu AK u BC

0) yrox mexuay miockoctsimu AKC n ABC.

B G Bapuanr 2

Yacmoe 1

1. B npsMoyroiabHOM napaijenenumnese ABCDABC\D;
=2 A

H3BECTHO, YTO BB, B = 23, AD = 14, Haiinure nyvHy quaroHanu DB;,

2. HaiiguTe momaas 60KOBOM MOBEPXHOCTH MPABUIILHOM
IECTUYT0JIbHOM MPU3MbI, CTOPOHA OCHOBAHMSI KOTOPOU paBHa 6, a

BbICOTA — 2.

3. B nmpaBmIbHOHN YETHIPEXYTOJbHON TUPaAMUIC SABCD r1oyka O

— LIEHTP OCHOBaHUs, © — BepiIuHa, Haiigure MHYy oTpeska .
S
4. B npaBuiibHON TpeyrossHoi nmupamue SABC touka L — cepenuna
pebpa AC, S — BepmuHa. M3BectHO, uto BC = 6,
aSL=5. B ¢ Haiiaure miomaap 60KOBOM MOBEPXHOCTH

nupaMubl.

Yacmo 2



5. Inomans OOKOBO# MOBEPXHOCTH MPABUIBLHON YETHIPEXYTOIBHOM
nupamuabl SABCD paBra 104, a muiomniaab NOJTHOW MOBEPXHOCTH ITOW MTUPAMHU/IBI
paBHa 120. Haligure miomans ce4eHUs, MPOXOIAIIETO Yepe3 BEPIIHHY S ATOM
MUPAMU/JIBI U Y€pe3 TUaroHajab €€ OCHOBAHMSL.

6. OcHoBaHMEM MPSMOYTOJBHOTO Mapauienenunena “#HELD gpngercs kBaapar co
cTopoHO# paBHOU 2. Ha 6okoBoM pedpe IC paBHOM 3 BeIOpaHa Touka K, KoTopas
JIEJIUT €ro B OTHOIIEHUH 2:1 cunTas ot BepmuHsI D.
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