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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsSETCS OMHUM M3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHMs, TaK Kak OO0ECIeunBaeT BO3MOXKHOCTh H3yUCHUS
TUCIMIUIAH ~ €CTeCTBEHHO-HAyYHOM  HAMpaBJIGHHOCTH W TPEAMETOB
rYMaHUTApHOTO IUKJIa. [I0CKOIBKY JTorudeckoe MbIUIeHHEe, GOpMUPYEMOE TTPU
U3y4YCHUH  OOYyYaIOIIMMHCA  TOHSATHHHBIX  OCHOB  TI'COMETPHH,  IpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUHN MPU
pEIIeHNY TEOMETPHUSCKHX 33]1a4, YMEHHUE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HETIOCPEICTBEHHO WCIOJB3YIOTCS MPH PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3NICCKUX 3a]1ad.

Ilenp ocBoeHWS mporpamMmbl  ydeOHOoro Kypca «['eomerpusi» Ha
yIIyOJIEHHOM  ypOBHE —  Pa3BUTHE  HWHAMBHIYAIBHBIX  CIIOCOOHOCTEH
oOydaromuxcsi Mpu HU3YYCHUH T'€OMETPHH 4epe3 00ecleueHre BO3MOKHOCTH
NpUOOpPETEHHS U HMCIIONIB30BaHMsI Oojiee TIIyOOKHX T€OMETPHUYECKHX 3HAHWHA U
JNEUCTBUN, CHEHU(PUYHBIX TEOMETPUHU, M HEOOXOAMMBIX [UJISl YCIHEIIHOTO
npoecCHOHaNbHOTO  O0pa3oBaHUs,  CBS3aHHOTO € KCHOJIb30BAaHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTABICHUSI O TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpPHI
1 GOpMHUPOBAHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEHUIITNX MaTEMaTUYECKUX MOJIENSAX, MO3BOJISIIOIIUX OMHUCHIBATH U M3y4daThb
pa3Hble SIBIICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CrepeomeTpusy yueOHOTO Kypca reOMETPHH;

dbopMHpOBaHWE  yMEHHUS  BJIQJETh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHUE MX NMPUMEHSTh, YMEHUS JI0KAa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHWE YMEHHS paclo3HaBaTh Ha YepTeXkKax, MOJEISIX U B
pealbHOM MHUpPE MHOTOTPAHHMKHM U Tella BpaAIlICHHs, KOHCTPYHPOBATh
T€OMETPUUYECKUE MOJICIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOXHOCTH aKCHUOMAaTHUYECKOTO
MIOCTPOCHUSI MaTeMaTHYECKUX Teopuil, (OPMHPOBAHHE TOHHUMAHUS POJH
aKCHMOMATHKH MPU TTPOBEJACHUH PACCYKICHUIT;

dbopMHpOBaHKE YMEHHS BJIaJIETh METOJIAMH JIOKA3aTEeIbCTB U AITOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHSATh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYKICHUS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7a4 M 3a7ad C M[PAKTUUYECKUM
cojepkaHueM,  (opMHpOBaHME  TIPEJACTABICHHS O  HEOOXOJMMOCTH
JI0KA3aTeNbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPXKIACHHUM U POIU
AKCMOMATHKH B TIPOBEJICHUU JETYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOydJaromnmxcs, MMO3HABATEIILHON aKTUBHOCTH,
HCCIIEIOBATENbCKIUX YMEHUHN, KPUTHYHOCTH MBIIUICHUS, HHTEPECA K U3yYCHHUIO
T€OMETPHH;

dbopmupoBaHue GyHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
T€OMETPUU: YMEHHsI PAClO3HABaTh NPOSBICHUS TEOMETPUUYECKUX TMOHSATHUH,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATbHBIX >XU3HEHHBIX CUTYaIUSAX WU TIPH
M3YYEHUW JIPyTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJIECIMPOBAHUS PEAJbHbIX CUTyallUid, MCCIEAOBAHUS
MOCTPOCHHBIX MOJENEH, UHTEPIPETALIUHU MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIepKAaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema BpameHus», «BeKToppl W KOOPAWMHATHI B
IPOCTPAHCTBEY, «/IBM>KEHUS B POCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HOHATUSIMUY», PEIEBAHTHBIMU I'€OMETPUM Ha yTIyOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEPKATENbHBIM JIMHUAIM Y4eOHOT0 Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUU pacrlpeneseTcsi He TOJIbKO TI0
colepKaTeNbHBIM JIMHUAM, HO HW 10 TojgaM oOyueHusa. CoxaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
denepanbHOM paboueld MPOrpaMMbl, paclpeesiéHHBIM M0 rojaM OO0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCaM OOydYaroliyecs: o0pallaiuch HEOTHOKPATHO. DTO
MO3BOJIAIET OpPraHW30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHATHSIMU H
HaBBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OOIIYI0O CHCTEMY
F€OMETPUYECKUX MPEACTaBICHUN OOyYaronuxcs, paciupsis U yriayomss e€,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus Ui guddepeHnnanu  0Oy4eHHs, TOCTPOEHUS
WHIAUBUYAbHBIX 00pa30BaTEeNbHBIX MPOTpaMM, O0OECIeunuTh YriayOiaeHHOe
U3y4YCHHE T€OMETPHUH KaK COCTaBIISONIEH yueOHoro rpeameTa «MareMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMaTUKHU C
yué€ToM BbIOOpa Oyayrmieil mpodeccun, odecrednBas MPeeMCTBEHHOCTh MEXKTY
001mMM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eoMerpusi» Ha YIUIyOJIEHHOM YPOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Hemeno), B 11 kiracce —
102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECH,
napajuielibHble W CKpenMBaronuecs mnpsmble. [Ipu3Hakum CKpelmuBarOmMnXCs
npsaMbiX. [lapaiienpHOCTP MHPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TpPSMBIE B TNPOCTPAHCTBE, MAPAIIIEABHOCTh TPEX NPSIMBIX,
NapajuieIbHOCTh MNPSAMOM W IUIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
IpOEKTUpOBaHue, n3oOpaxeHnue Guryp. OCHOBHbIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBanus. M3o0paxkenue (uryp B mapamuiebHON MPOEKIUU. YTJIbI C
COHAIIPABJICHHBIMU CTOPOHAMM, YrOjJ MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapajUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJyieNibHbIX IIockocTei. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE ], IOCTPOCHUE CEYEHUM.

[IepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[lepneHauKynsip YW HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO0 IUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISIPHOCTH JBYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHAuKyIspax.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA yIOoJl JBYTPAHHOIO yrila. TpPEXrpaHHBIA WU MHOTOTPAaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHuKa. [Ipu3ma: n-yromapHas
npu3Ma, MpsMas W HaKJIOHHAs NPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTH
npu3Msbl. [lapannenenunen, npsAMOYroJbHbBIM MapaJUICICIUIE] U €0 CBOMCTBA.
Kparuaiiire mnyTd Ha MOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. [lupamuga: Nn-yrojapHas mupamuna,
npaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHE
IIpaBUWIbHOW NUpamMuibl. [IpaBuibHbIE MHOTOTPAaHHUKU: MTPABUIIbHAS NIPU3Ma U
npaBWIbHAs NUpaMua, NPaBUIIbHAS TPEYroJibHash MUpPaAMUIAa U TPABHIbHBIN
TeTpadsip, KyO. [IpeacTtaBieHue o MpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadp,
JNOAEKAdIP U UKOCADIP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH WM TOJHOW MOBEPXHOCTH MPSIMOUM TMPU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPHU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJNEMEHThl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpUsi B MPAaBWIHBHOM MHOTOTPAHHHUKE: CHUMMETPHS



napajijiesienunea, CUMMETPHs MPABUIBHBIX MPHU3M, CUMMETpPUS MPaBUILHOU
NUPaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAMPABIECHHBIE U MPOTUBOIOJIOKHO
HaInpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JIeWCTBUS C BEKTOpaMHU:
CJIO)KEHUE W BHIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKCHHE
BekTOopa Ha uwuciio. CBoHcCTBAa clokeHHs] BEKTOpPOB. CBONCTBA YMHOXKEHHS
BekTOpa Ha uyucio. [loHstue  KoMIuiaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIAaHApHOCTU TpEX BeKkTOopoB. llpaBwiio mapamnenenunena. Teopema o
Pa3NIOKEHUHM BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronbHas
cucteMa KoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBS3b MEXITY
KOOpJIMHATaMU BEKTOpa M KOOPJIMHATAMHM TOYEK. YTOJI MEXKIY BEKTOpaMHu.
CkansipHoe pou3BeeHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
WIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzauMmHoe pacnonoxeHue
chepsl U TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6beéMm. OcHoBHbIe cBoicTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapayuienenuneaa u ciaeactBusi u3 He€. O0bEM mpsMol u
HAKJIOHHOW TMPU3MBI, IIWIMHIpPA, NHpaMuIbl W KoHyca. OO0bEM Mmiapa u
1apOBOr0 CErMEHTA.

KomMOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BmucanHas B
MUWIMHAP, omnucaHHas okoso uuiuHapa. l[lepeceuenue cheper u mapa ¢
riockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNUCAHHOW B MHOTOTPAHHHUK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH TMOBEPXHOCTEH
nonoOHbIX uryp. I[IpeobpazoBanue momodus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAlllCHUS: CEYEHUs
muinHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJAIINE Yepe3 BEpIIMHY), CEUCHHS LIapa,
METOAbl TOCTPOCHMSI CEUEHHM: METOJ CJIEI0B, METOJl BHYTPEHHErO
POEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu Haja BekTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOrO yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTOopa. PasnoxkeHwue
BekTOpa 10 ©Oasucy. KoopamHaTHO-BEKTOPHBIH METOA TpU  pEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtobpaxeHus. [[BikeHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa ABWIKCHHMH. BHAbl JIBWKEHWN: NapauIeIbHBIA TIEPEHOC,



[EHTpaIbHAsl CUMMETPHS, 3€pKajbHAs CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms mmoao0us. [Tpsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMU  OOydaroIierocss  Kak
AKTUBHOT'O M OTBETCTBEHHOT'O YJI€HA POCCHUUCKOTO OOIIeCcTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMUA U Ha3HAYECHUEM;

2) naTpUMOTHYECKOEe BOCTIUTAHHUE:

c(pOpMHPOBAHHOCTH POCCUHCKON IPXKAAHCKOI HICHTHIHOCTH, YBaXKCHUsI
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MAT€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOU
IIKOJIBI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TE€XHOJIOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTH)KEHUM HayKHu |
NEATENIBHOCThIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs ACTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pacCcyxIeHUM,
BOCIIPMUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370pOBOTO H 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MNHTaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckas akTUBHOCTh), (pusndeckoe
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEATEIIbHOCTBIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMs, WHTEpPEC K
pasmuHbBIM  chepaM  TPOQECCHOHATBLHON  JICITCIBPHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NPHIOKCHHUSIMU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymerd mpodeccud W peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE ILIAHBI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TPOTSKEHUU BCEH >KU3HU, TOTOBHOCTH K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOAHON H
COIMAIBHOW Cpe/bl, OCO3HAHHWE TJI00aTBbHOTO XapakTepa dKOJIOTHYECKUX
mpo0JieM, OpUEHTAllUS Ha MPUMEHEHHUE MaTeMAaTHICCKUX 3HAHUM ISl peIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpeipbl, IJITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX ITOCJIEJICTBUU JIJII OKPY’KAIOILIEN CPEBI;



8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKM U  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl YeOBEYECKOM NEeATEeTbHOCTH, 3TAlOB €&
Pa3BUTHS W 3HAUYUMOCTU JUIsl PAa3BUTUSA ILUBUJIM3ALNU, OBIAJCHHUE S3BIKOM
MaTEMaTUKH U MaTeMaTUYeCKOW KYyJIbTYpOW Kak CpPEJICTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO WM HCCIEAOBATENIbCKYIO NIEITEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJISITh M XapPaKTEPHU30BATh CYIIECTBEHHBIC TIPU3HAKN MAaTEMaTHICCKIX
OOBEKTOB, TMOHATHH, OTHOIICHWA MEXIy TMOHATHAMH, (HOpMyIHpOBaTH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
KJaccu(uKauy, OCHOBaHUA Uil OOOOIICHUS U CpPaBHEHMS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEUHs B paKTax, JAaHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUEHH 110 aHATIOTHH;

IPOBOJIUTH CaMOCTOSATEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUNU (MpsSIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh aPryMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amgauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh HauboJee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEN0BATEIHLCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH], (UKCUpPYIOIIME MPOTHUBOpEUne, MpodiemMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apPTYMEHTUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SBJICHHS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXXKHOE PAa3BUTHE TPOIECCa, a TaKKE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U JIsI pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMALIMIO HU3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JIaBaTh MOSICHEHUS 10 X0y PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X0JIe 00CYKJCHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOK TEMBI,
npoOJieMbl, pelaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha IIOMCK
pelieHusi, COMOCTARISTh CBOU CYXKIEHUS C CYXJICHUSIMU JIPYTUX YYaCTHHKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4dE€TOM 3aJ1a4 IIPE3CHTAIIUN 1 0OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSI PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHaHTBl PEHICHUH C Y4ETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJISL IMpoIlecca U pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IeId M YCIOBUAM, OOBSICHATH
OPUYUHBI  JIOCTM)KCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHIUBUyAIbHOW pabOThl MPU PEIICHUH Y4YeOHBIX 3ajad, MPUHUMATH IETh
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PaboTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykaeHHs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEJMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PEIICHUU
reOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUTIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPHUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIaMA B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBAThH MOHATHUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHUKOB (TPU3MA,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienurne, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJ1accuUKaIuy;

CBOOOJTHO OMEPUPOBATH TMOHSTUSMH, CBSI3aHHBIMH C CEUCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOTPAHHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IUJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMmuaa), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOopMyI;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: CHMMETPHUSI B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETpPHUHU, IIEHTP, OCb W IUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HaXOXJCHUE TEOMETPUUECKUX BEJIUYMH, TIPUMEHSSI U3BECTHBIE METObI
Opy pEIICHMH MaTeMaTUYeCKHX 3a7ad IMOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

NPUMEHSTh TPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3ajay;

U3BJICKaTh, MPE0oOpPa3OBBIBATH U HMHTEPIIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEabHBIC CUTYallMH, IPUMEHSITh U3yYEHHBIC TTOHSATHUS
B TIpOIlecCe TMOMCKA PEIICHUS MaTeMaTH4ecKH CHOopMyITupoBaHHOM
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C MCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireOpbl, pemarhb



IMPAKTHUYCCKHUEC 3adadM, CBA3AHHBIC C HaAXOXKIACHHECM TI'COMCTPUUYCCKHUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO ONEpPUPOBATHh MOHSATHUSIMH, CBSI3aHHBIMHU C IIWJIMHIPUYECKOM,
KOHMYECKON M c(hepuuecKod MOBEPXHOCTIMHU, OOBSICHSITH CIIOCOOBI
MOJTy4YEHUS,

ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMA C TEJIAMU  BpalICHHUS:
IAJTUHIPOM, KOHYCOM, Chepoil U I1apoM;

pacrio3HaBaTh Tejla BpaileHus (IWIMHAP, KOHYC, cdepa u miap) u
OOBSICHSTH CIIOCOOBI MOJTYYCHUS TEJ BpallleHUS,;

KJ1acCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPephl U IITIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHHMKOB M TEJ BpaICHUS,
00BEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpallleHMUs,
T€OMETPUYECKUX TEJI C TPUMEHEHUuEM (HOopMYIT;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSAMHU
TEJl BpAlICHUs W MHOIOIPAaHHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU TIOBEPXHOCTEHM U
00BbEMaMu MOAOOHBIX TEN;

n300pakaTh u3y4daeMmble (PUTYpbI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTtb TEOMETPUYECKHE 3aJauyd HA BBIYMCICHHE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMHM, BBIYMCIIEHME PACCTOSSHUM OT TOYKH JI0
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBITIOJIHATh M300pPaKEHUS MHOTOTPAHHUKOB M TEN BpallleHHs TMpuU
[apaJUuIeIbHOM IIEPEHOCE, LEHTPAIBbHOM CHMMETPUM, 3EPKAIBHOU
CUMMETPHH, MPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpPALICHUS: CEUYCHUS
muInHApa (mapajielbHO M TEPICHIUKYIISIPHO OCH), CEYEHUs KOHyca
(mapajuienbHbIE OCHOBAHUIO M MPOXOJSIINE YEpPe3 BEPIINHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a7a4, MPEANOJIararoluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;



pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl IMPU PEIICHUH CTEPEOMETPUUECKUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Y4YCHHBIC TIOHSITHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MTOMCKA PELICHUs
MaTEeMaTU4YeCKl  CPOPMYIMPOBAHHON  MPOOIEMBI, MOJIEIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHATHH U TEOpeM,
anmaparta anreOpbl, peliarb MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEJIIMYUNH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHS F€OMETPUU Kak
COCTaBHOM 4acTH dbyHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
No KoanuecTBo 4acoB
HaumenoBanue pasaesioB DJIeKTpPOHHbIe (LM (POBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
H TeM IPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE PECypPChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://m.edsoo.ru/NOW8B1M6E

B3aumHoe pacnosioxxeHue
2 p 6 1 https://m.edsoo.ru/M1C9A4D4D
MPSIMBIX B IIPOCTPAHCTBE

[TapamienpHOCTh IPSIMBIX U

3 IUIOCKOCTEH B 8 https://m.edsoo.ru/U8Z814V3R
MIPOCTPAHCTBE
[lepnieH IUKYISIPHOCTD

4 MPSIMBIX U INIOCKOCTEN B 25 https://m.edso0.ru/L500L9DOR
MIPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUSA 16 1 https://m.eds00.ru/G614X9S1B
MHororpanHuku 7 1 https://m.edsoo.ru/K415V4D7F
BexkTops! B mpocTpaHCcTBE 12 https://m.edso0.ru/H2PSB1T90

8 g’cizfae;izuﬁofizge " 5 2 hitps://m.eds00.ru/J7Z9U1K8SF

OBIIEE KOJIMYECTBO

YACOB ITO TTPOTPAMME 102 6 0



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KIIACC

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

AHanutnueckas
reomMeTpus

15

https://m.edsoo.ru/J9C7F5W6J

[ToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HaHUH

15

https://m.edso0.ru/R7X1L1IN2P

O0BéM

MHOTr'OrpaHHuKa

17

https://m.eds00.ru/Y9Z20G7Y8Y

4 Tena Bpamenus

24

https://m.edsoo.ru/G9A1L2B2Z

[Tnomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Teln

https://m.edsoo0.ru/J2X2C6B1R

6 JBrokeHus

https://m.edsoo.ru/B5G9R2C5E

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUM

17

https://m.edso00.ru/C3B508K3V

OBUIEE KOJIMYECTBO
YACOB I1O
[NPOTPAMME

102



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
) Iara uuppoBwIe
n/ Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIE
n padoThI padoThI pecypebi
OcHoBHbIE TIpaBUIIA
M300pakKeHHs HAa PUCYHKE
1 nnociocm Hapannen}::{Hx 1 https://m.edsoo.ru/C8R5V
5 2L5W
PSMBIX (OTPE3KOB),
CepeMHbI OTPE3Ka
ITonsTHA cTepeomeTpun:
TOYKa, MpsiMasi, MII0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
5 npaBuiIa H300paskeHus Ha 1 https://m.edsoo.ru/D1J1V7
PHUCYHKE IIJIOCKOCTH, K8M
napajieIbHbIX MPSMBIX
(OTpe3KoB), cepeMHBI
oTpe3Ka
ITonsTHs:
NIEPECEKAIOINECS
3 IJIOCKOCTH, 1 https://m.edsoo.ru/E7A4A
fepeceKarouecsd npsamas u 8V7D
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO
4 [Monstus: 1 https://m.edsoo.ru/M4P3F1



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O

nepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

K30

MHOrorpaHHuKH,
n300pakeHre MPOCTEHIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYUIECTBYIOIUX
00BEKTOB

https://m.edsoo.ru/M4J5A3
Y1F

MHoOTrOorpaHHuKH,
M300paxKeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/R0Z8Y9
Y1A

AxcuoMel CTCPCOMECTPHUH U
MNEPBLIC CIICACTBUSA U3 HUX

https://m.edsoo.ru/D8Y2W
8X4F

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

https://m.edso0.ru/T8T1D4
X3X

AKCHOMBI CTEPEOMETPUHU U
MIePBBIC CIICJICTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U
IUIOCKOCTE

https://m.edsoo.ru/L6U8B5
P1W



https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F
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https://m.edsoo.ru/R0Z8Y9Y1A
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https://m.edsoo.ru/L6U8B5P1W

10

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
[IEPECEUCHUS TIOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/N9H8R
QU4A

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBI, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMU LIBETaMU

https://m.edsoo0.ru/C8Y6C
OR9F

12

N3o0paxeHne cedeHuit
MUpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJITYICHHBIX
IIJIOCKOCTEH.

https://m.edso0.ru/\V8S2D3
AGE



https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F
https://m.edsoo.ru/C8Y6C0R9F
https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V8S2D3A6E

PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
IPU3MBI, KOTOPBIE
NPOXOJAT Yepe3 ux peopa.
N3o0pakeHue

https://m.edsoo.ru/V3A7D

13
IepeCEeYEHU MOJTYYEHHBIX 0P9S
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Ppa3HBIMH LIBETaMU
14 Meron cnenos nis https://m.edsoo.ru/U6F3M
MMOCTPOECHUS CEUCHUI 4W3T
Meron cnenos nis
15 IIOCTPOEHUS CEYEHUN. https://m.edsoo.ru/B1D7X
CBolicTBa nepeceyeHmi 2R5I
HPSIMBIX U IIJIOCKOCTEN
Merog cienoB aiis
16 MIOCTPOEHUS CEUCHUM. https://m.eds00.ru/K6S2Y2
CBolicTBa nepeceyeHmi T4X
MPSMBIX U IIJIOCKOCTEMN
ITocTpoeHue ceueHui B
17 nupamue, Kyoe rmo Tpém https://m.edsoo.ru/C4W6Z

TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX

8AIL



https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
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https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/C4W6Z8A9L

4epTeKer U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3zmanue BRIHOCHBIX
YEePTEKEH U 3aIUCh [1aroB
MOCTPOCHHSI

https://m.edsoo.ru/M1G3J6
Q0T

19

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&opax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
MOCTPOCHHUS

https://m.edsoo.ru/R3U3M
ONSI

20

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEpTEHKEN U 3aIUCH 11aroB
MOCTPOCHUS

https://m.edsoo.ru/C3U8N
6S7U

21

IToBTOpEeHME
mwianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

https://m.edsoo.ru/S5U5B1
J8X

22

IToBTOpEeHME
manumerpun: Teopema

https://m.edso0.ru/X208V
7MOM



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/X2O8V7M0M

Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTEpeOMETpUHr

23

KonTponpsHas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.ru/U6A0T
2Z1X

24

B3aumHoe pacnionoxxenue
MPSIMBIX B MPOCTPAHCTBE.
CkpemuBaronuecs
npsmblie. [Ipusnaku
CKPELIMBAIOIIHNXCSA
npsmeix. [lapannensHbie
MpsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5
L3V

25

Teopema o CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMON
napajuieJIbHON JaHHOU
IIPSAMOM, MPOXOIAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKalllel Ha JaHHOU
npsMoit. Jlemma o
NEpPECEYECHUH
NapauIeIbHBIX MPSAMBIX
IJIOCKOCTBIO

https://m.edso0.ru/R1T2G0
Z4E

26

[TapamtenpHOCTB Tpex
npsaMbIX. Teopema o Tpéx

https://m.edsoo.ru/B5B7N
7L1X



https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/B5B7N7L1X

napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

https://m.edso00.ru/J9X479
V3Vv

28

[lenTpasibHask NPOEKITUA.
Yron ¢ coHanpaBJIEeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

https://m.edsoo.ru/T3L2A9
K4T

29

3anauu Ha JOKA3aTeIbCTBO
U MCCIIeJIOBAaHUE,
CBSI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
POCTPAHCTBE

https://m.edsoo.ru/O0U1V
2R41

30

ITonsTHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTh. CBOMCTBA
MapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

https://m.edsoo.ru/\VV5F016
L9F



https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/V5F0I6L9F

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
NapaJyIeIbHOCTBIO MPSMBIX
Y TJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2
FOB

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes3
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapaLICITbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

https://m.edso00.ru/S0V4S5
G1w

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYeHUN KyOa
U Tapajuiesenumnea.
CaoiicTBa
napaJulieJenunena u
IIPU3MBI

https://m.edsoo.ru/F504V6
P3D

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/V9E3I4
FIN

35

Teopema o
MapauiebHOCTH U
€IMHCTBECHHOCTH
IJIOCKOCTH, IMPOXOISIIECH

https://m.edsoo.ru/YOH2G
119Y



https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/F5O4V6P3D
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4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEJCTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
HapauIeIbHOCTH MPSIMBIX
nepecevyeHus mpu
HepeceyeHu  JBYyX

mapajiCJIbHbIX IUIOCKOCTEH

TpeThen

https://m.edsoo.ru/S8H4P6
L8B

37

CBoiicTBa napajyIeIbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI ITapaJlJIeIbHBIMU
IUIOCKOCTSIMU

https://m.edso0.ru/JOE9T2
ZAN

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH

https://m.edso0.ru/N3R3Q
1A8C

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

https://m.edsoo.ru/P1D6B5
W9A

40

CgoiicTBa KyOa u

https://m.eds00.ru/J9Z21G2



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
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IPSIMOYTOJIBHOT'O
napaJuesenunesa

K3Y

Briuucinenue e
OTPE3KOB B KyOe u

https://m.edsoo.ru/L1C714

41
PSIMOYTOJIBHOM Q7S
napajuieenunee
[IepnieHAUKyYIIPHOCTD
IIPSIMOM U INIOCKOCTH.
42 Hp https://m.edsoo.ru/U1H70
pHU3HAK 773M
NEePIEeHIUKYJIIPHOCTH
IPSIMOM U TNIOCKOCTH
[IepnieHAUKYIAPHOCTD
IIPSIMOM M TNIOCKOCTH.
https://m.edsoo.ru/L2C3B9
43 [Ipu3znak
M1F
NEPIEHIUKYJIIPHOCTH
IPSIMOM U TNIOCKOCTH
Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH
44 IPSAMOM, IPOXOAILIEN https://m.eds00.ru/R9Q6P2
yepe3 TOUKY IPOCTPaHCTBA P7D
Y TIEPIIEHANKYIISIPHOMN K
IIJIOCKOCTH
[IimockocTtu u
https://m.eds00.ru/K5Z9K
45 NEPIEHIUKYIIPHBIE UM SW1LF
IpsIMbIE B MHOTOTpaHHHUKaX
https://m.eds00.ru/J7S7G7
46 [Tnockoctu u .

RIR



https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
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NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

Ilepnenaukyisp u
HakJIoHHas1. [TocTpoenue

https://m.edsoo.ru/U0F801

47

MEPIEHANKYIIAPA U3 TOUKU T5Y

Ha IPSMYIO

Ilepnenaukyssip u
48 HakJIoHHas1. [locTpoenue https://m.edsoo.ru/H9H5P6

MIEPHEHANUKYIISIPA U3 TOYKHU A5Z

Ha IPSMYIO

Teopema o Tpé

peMa © Tpex https://m.eds00.ru/L6J8G6

49 NepreHIuKyIsIpax (mpsmast YOL

u oOpartHas)

Teopema o Tpéx

https://m.eds00.ru/O1D710

50 NepIeHANKYIIpax (mpsmast S6G

u oOpartHas) T

Yrou Mex

Ay https://m.edsoo.ru/N3E919
ol CKpEIIMBAIOIIUMUCS
G2L

MPSMBIMHU

ITouck neprneHIuKyIApHbIX
59 IPSIMBIX C IIOMOILBIO https://m.edsoo.ru/G2D4N

NEePIEHIUKYIIAPHBIX 3N9F

IIJIOCKOCTEMN
53 OpTtoronanbHOE https://m.edsoo.ru/H8F5D4

MPOEKTUPOBAHUE u60
94 [TocTpoenune ceuenwii kyoa, https://m.eds00.ru/M6SOW
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IIPU3MBI, IIPABUIILHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

4E2T

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIILHOU

https://m.edso00.ru/G6E2G

> NUPaAMHUAIBI C TOMOIIBIO 4F9X
OpPTOTrOHAJILHOU MPOEKLINH
Cummerpus B
HPOCTpAtCtne https://m.edsoo.ru/l401E8
56 OTHOCHTEJIBHO IIJIOCKOCTH. T3A
ITnockocTn cuMMeTpHil B o
MHOTOTpaHHHUKaX
[Ipn3nak
57 MEPIEHIUKYIISIPHOCTH https://m.eds00.ru/G4B0S5
MPSAMOU U INIOCKOCTH Kak L2H
CJIEICTBUE CUMMETPUH
[IpaBunbHBIE
58 MHOTOrpaHHUKH. Pacuér https://m.edsoo.ru/Y8UI9N
PacCTOSIHUM OT TOYKHU 10 0031
IIJIOCKOCTH
IIpaBunpHbIE
59 MHOTOrpaHHuKHU. Pacuér https://m.edso0.ru/U9L875
PacCTOSIHUM OT TOYKHU 10 06G
IIJIOCKOCTH
60 CnocoObI ONTyCTUTH https://m.eds00.ru/Q603J0

NEPIEHANKYJIAPBIL:

U3H
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CUMMCTpPUs, CABUT' TOYKH
110 MapauIeIbHON IIPSAMOM

CnBur no HenapamuieabHON

https://m.edsoo.ru/M1L7E

61 IPSIMOH, I/I3vMeHeHI/Ie 7DBA

paccTosiHUI

KoHnTtposbHas padota
62 "B3aumHoO€ pacronoxeHue https://m.edsoo.ru/T8K8J1

MPSAMBIX U IJIOCKOCTEN B Y2H

npoctpaHcTae”

[ToBTOpEHME: YrOI MEXKAY

MPSIMBIMH Ha TUIOCKOCTH,

TPUTOHOMETPHS B https://m.edsoo.ru/X7B1B
63

[IPOU3BOJIEHOM 0ASA

TPEYroJIbHUKE, TEOpeMa

KOCHHYCOB

IToBTOpEHME: YOI MEXK

P - o https://m.edsoo.ru/1I0VIN9

64 CKPEIIUBAOIIUMUCS N5R

MPSIMBIMU B TIPOCTPAHCTBE

['eomeTpuueckue MeToabI
65 BBIUMCJICHHS YTIIa MEKITY https://m.edsoo.ru/HOI1Y8

MPSMBIMH B C6L

MHOTOIPAaHHHUKAX

BYT'PAHHBIN yTOII.

A yip yrv https://m.edsoo.ru/X7A6Z
66 CBOHCTBO JINHEHHBIX YTIIOB N30

JIBYTPAHHOTO yTJIa
67 [TepnenaukynsipHbIC https://m.edsoo.ru/J4F9U6



https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E

miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeOpeMa o

https://m.edsoo.ru/D0O5T

68 i
npsAMOit nePecequHﬂ JIBYX 8POH
IJIOCKOCTEMN
NEepPHEHANKYISIPHBIX
TPEThEH IIJIOCKOCTH
IIpssMoyronbHbII
napajuieyienuIe; Kyo;
P . Y https://m.eds00.ru/J2B8Q2
69 MU3MEpEHMS, CBOMCTBA D10
MPSIMOYTOJIBHOTO
napasuiesenumnena
Teopema 0 nuaroHanu
20 MPSMOYTOJIBHOTO https://m.edsoo.ru/PSH4F1
rnapajejienunena u Q1Z
CJIEICTBHE U3 HEE
CrepeomMeTrpuueckue u
MPUKJIAHBIC 3a/1a4H,
https://m.edso0.ru/Q3R0OP4
71 CBSI3aHHBIE CO B3aMMHBIM XAC
PaCIOJIOKEHUEM TIPSMBIX U
MJIOCKOCTH
79 IToBTOpEHMUE: https://m.eds00.ru/B61303

CKpCIIUBAIOIIHUECS

Uu/D



https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/B6I3O3U7D

MpAMBbIC, TaPAJIJICIIbHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

https://m.edsoo.ru/X3X5J3
X5T

74

PaccrosiHue oT TOUKH J0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

https://m.edsoo.ru/B7P9A6
W8Z

75

Brrunciienue pacctosHuim
MEXKY
CKPEILMBAIOLIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

https://m.edsoo.ru/Q7G3E
304D

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria

https://m.edsoo.ru/G9N2H
5L1K



https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G9N2H5L1K

DeMeHTHI chepruiecKoit

https://m.eds00.ru/G6S619

77 TEOMETPUHU: I€OAC3NYECKHE N7S
JIMHUM Ha 3emiie
78 KonTponpHas padora https://m.edsoo.ru/E3R7Z8
"Vribl u paccrosiHus" K3P
CucreMarusanys 3HaHHH
79 ™M https://m.eds00.ru/Y7YQ0C
HOI‘OFpilHHI/IK U €ro AMLP
AJIEMEHTBI -
[Tupamuga. Buast
80 I https://m.edso0.ru/U0QOK
nupamul. [IpaBunbHas 3%V
nupamua
[Tpusma. IIpsimast u
https://m.eds00.ru/T6Q3V
81 HAKJIOHHAsl IPU3MBI.
7NIT
[IpaBunbHas npusma
ITpssMoit mapannenenumne,
82 p p . A https://m.edsoo.ru/Y8K3N
MPSIMOYTOJIbHBIN 7USA
napasuienenumnesn, Kyo
Belmykieie
83 T https://m.eds00.ru/C6H50
MIjOFOl“paHHI/IKI/I. eopema 9W00
Olinepa =
Belimykisie
MHOTOrpaHHuku. Teopema
. P P https://m.eds00.ru/S5T4Y9
84 Oiinepa. IIpaBunpHbIE N L2C
MOJIYIIPaBUIIbHbIE
MHOTOTPaHHUKHU
85 KonTtponsHas padora https://m.edsoo.ru/C7F1R4



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L

"MHororpaHHukm"

JoL

ITousrue BCKTOpa Ha

https://m.edsoo.ru/L5L3A2

86 TUIOCKOCTH H B WAG
MIPOCTPAHCTBE
87 C " https://m.edsoo.ru/Y607R
yYMMa BEKTOPOB 8X50
88 P https://m.edsoo.ru/B6X5W
a3HOCTb BEKTOPOB 5WO
https://m.edsoo.ru/Y7R20
89 [TpaBuio mapasienenurena
406E
YMHOXK€EHHE BEKTOpa Ha https://m.eds00.ru/C9T808
90
YHUCIIO D8X
Pa3noxenue BekTopa no
01 0a3ucy TpE€x BEKTOPOB, HE https://m.eds00.ru/19T903
JIEKANINX B OHOM V5N
MJIOCKOCTH
https://m.edso0.ru/COUGA
92 CkansipHO€ TPOU3BEACHUE
7EO0S
93 Beruncienue yriia Mexay https://m.edso00.ru/G3U3F9
BEKTOPAMU B IIPOCTPAHCTBE G8M
94 [Tpocreiimue 3agaum ¢ https://m.edso0.ru/T9S5E2
BEKTOpaMu Q4M
95 [Tpocreiimue 3agaum ¢ https://m.eds00.ru/S2Z1V7
BEKTOpAMU G5C
96 [Tpocreiimue 3agaum ¢ https://m.edsoo.ru/V8C1B

BEKTOpaMHU

INSI



https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/V8C1B1N5I

IIpocreiimue 3amauu ¢ https://m.edsoo.ru/D3R5Q
97 1

BEKTOpaMu 6A1D

O000mmenue u https://m.edsoo0.ru/N3L3C7
98 . 1

CHUCTEMAaTHU3alMs 3HAHUMN L9Z

O06001enue u https://m.edsoo.ru/W0Z4C
99 . 1

crucTeMaTU3als 3HaHUI 7Y3K
100 Ntoroas KOHTpoOJIbHAS 1 https://m.edsoo.ru/R5C5M

pabora 2X4V

Hrorosast KOHTpOIbHAS https://m.edsoo.ru/D8F2M
101 1

pabora oV7L

O000mmenne u https://m.edso0.ru/KON7X
102 . 1

cCUCTeMaTHu3anus 3HaHUU 0B8K

OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K
https://m.edsoo.ru/K9N7X0B8K

11 KIIACC

HOpMaJlb, ypaBHEHHE

N KosnunyectBo yacos DJIeKTPOHHbIE
]
Hara undgposbie
n/ | Tema ypoka KouTpoJbHbIe IpakTHyecKue
Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypchl
[ToBTOpEHME TEMBI
1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/M412M8
IJIOCKOCTH U B V3N
npocTtpaHcTae”
[ToBTOpEHME TEMBI
5 " CKan;I: Hoe 1 https://m.edsoo.ru/DOACD
p 418X
IIPOU3BEIEHNE BEKTOPOB"
IToBTOpEHME TEMBI
3 "Beruncnenue yria 1 https://m.edso0.ru/Y908F5
MEXY BEKTOPAMHU B W0B
npocTtpaHcTae"
IToBTOpPEHME TEMBI
4 "VpaBHeHuUE MPsSIMOH, 1 https://m.edsoo.ru/W5P7F1
MPOXOJIAIIEH yepe3 ABe X0Q
TOYKH"
YpaBHEHUE IOCKOCTH,
https://m.eds00.ru/NOZ9M
5) HOpMaJlb, ypaBHEHHE 1 5B1P
IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIOCKOCTH, 1 https://m.eds00.ru/J6Q3H7

u4aw



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/J6Q3H7U4W

IJIOCKOCTHU B OTPE3KaAX

7 BekropHoe https://m.eds00.ru/E3T5Q9
NPOU3BEIAECHUE X10
JIuHeiiHble HEpaBEeHCTBA,
8 HeiHoe https://m.edsoo.ru/M5B4P8
R1M
MIpOrpaMMHUPOBaHUE
Jlunelinble HEpaBEHCTRA,
. https://m.edsoo.ru/J2R6V8
9 JINHEHOE 5T
POTPaMMHUPOBAHUE o
AHaIuTHYECKUE METOIBI
10 pacuéra yria Mexay https://m.edsoo.ru/U1E2F6
MPSIMBIMHU B L4AN
MHOTOIPAHHHUKAX
AHaIUTHYECKUE METOIBI
11 pacyéra yriia Mexay https://m.edsoo.ru/I1P912K
IJIOCKOCTSIMU B 6Y
MHOTOIPAaHHHUKAX
dopmyna paccTOSIHHUSI OT
pMyIa p https://m.edsoo.ru/L4N3C7
12 TOYKHU JO0 IUNIOCKOCTHU B H3S
KOOpJAMHATAX
Haxoxnenue paccrosHuit
https://m.edsoo.ru/K4F7Y9
13 OT TOYKH JIO IIJIOCKOCTH B
HSE
KyOe
Haxoxnenue paccrosHuit
https://m.edsoo.ru/P1M3Z8
14 OT TOYKH JI0 INIOCKOCTH B

[IPaBUJIILHON IIUPAMUJIC

S9B



https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/P1M3Z8S9B

Konrponbnas padora

https://m.edsoo.ru/O6 Y9N

15 AHanmuTaueckas 8J6F
reomerpus”
Ceuenust
16 MHOI'OTPAaHHUKOB: https://m.edsoo.ru/Y507H
CTaHapTHBIE 6D21
MHOT'OIPAHHUKHU
Ceuenust
17 . https://m.edso0.ru/\VOD1G
MHOTI'OI'paHHUKOB: MCTOQ 9X1Z
CJIE/I0B IRLL
Ceuenust
MHOTI'OI'paHHUKOB!:
https://m.edsoo.ru/R2L713I
18 CTaHJapTHHIC TIJIOCKOCTH, 0C
EePECCUCHUS IIPSIMBIX U T
IJIOCKOCTEN
[TapayenpHble psMbIE U
https://m.edsoo.ru/USA8B2
19 TUTOCKOCTH: N7D
napajieIbHbIe CeUeHUs o
[TapannensHble psMbIE U
N https://m.edso00.ru/G2F7Q7
20 TUIOCKOCTH: pacyér M3
OTHOUIIEHUI -
[TapannenbHble psMbIE U
21 TUIOCKOCTH: YTIIBI MEXKITY https://m.edsoo.ru/H5N8Q
CKPEIINBAIOIIMUCS 7D4F
MMPAMBIMHA
22 [TepnenaukynsipHbIC https://m.edsoo.ru/M6EOE9



https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J

MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
MEePIEeHIUKYISIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

Al)

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:

https://m.edsoo.ru/Z0B5T4

23 Teopema 0 Tpex K4Y
NEepPHEHANKYIIIpax
[lepnenaukynspHbie
24 MPSMBIC U TUIOCKOCTH: https://m.eds00.ru/S616Z2
BBIYMCIICHMS IJIUH B N2V
MHOTOIPAHHHUKAX
[ToBTOpEHME: MIomanu
o5 MHOI'OYTOJIbHUKOB, https://m.edsoo.ru/M8Y7R
dbopMyIBI TS TTOIAEH, 6C9P
co00paxeHus moao0us
[ToBTOpEHME: MIomanu
26 MHOI'OYTOJIbHUKOB, https://m.edso00.ru/P303B9
dbopMyIIBI TS TLTOIIAEH, P5Y
CO00paxKeHus Moa00us
[ToBTOpEHME: MIIOLIAAN
97 MHOI'OYTOJIbHUKOB, https://m.eds00.ru/J3S0D8

(bOpMyIIBI TS TUTOIIAJICH,
CO00paxeHus Moa00us

G8L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/J3S0D8G8L

Inomaau ceuennit
MHOTOTPaHHUKOB:

https://m.edsoo.ru/T9A2X9

28 TJIOIIATU TTIOBEPXHOCTEH, T7C
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100MS
IInomanu ceuenuii
MHOTOIPAaHHUKOB:
29 N — https://m.edsoo.ru/N3G5E?2
mai p s Q3L
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0100US
KoHTposbHas padota
30 "[ToBTOpEHME: https://m.edsoo.ru/H9J2P1
MHOTOTPaHHHUKH, CEYECHUSI A4]
MHOT'OTPaHHUKOB"
O01éMm Tema. O0beM
https://m.edsoo.ru/J517C2D
31 IPSIMOYTOJIBHOTO oE
napasuieNienumnena _
3anaun 00 yaABOCHUHN
https://m.edsoo.ru/O0J1R6
32 KyOa, 0 KBajipaType Kyo0a; V3X
O TPUCEKIUH yTiia -
Crepeomerpuueckue
3a1a4d, CBI3aHHEIE C
5 .. https://m.edsoo.ru/T1F1D1
33 00BEMOM 16C
PSIMOYTOJIBHOTO -
napasuieNienumneia
https://m.edsoo.ru/P6U5Y9
34 [Tpuknagubie 3a1a9m,

M1E



https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/P6U5Y9M1E

CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieenumneaa

https://m.edso0.ru/L3X905

35 O0BEM TIPSIMON MPU3MBI V&M
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/M6VOH
36 ..
BEIUKCIIEHUEM 00BEMOB 8Y7R
MPSAMON MPU3MBI
IIpuknanabIe 312491,
P 8 H,_ https://m.edsoo.ru/M2E5Q
37 CBSI3aHHBIE C 00BEMOM 416V
NPSAMOU MPU3MBI
Brruucnenne o0bEMOB
TEJ C IIOMOILBIO
. https://m.edsoo.ru/V6D1P3
38 oTpeeIEHHOTO
- R5V
uHTerpana. OobémM
HAaKJIOHHOM MPU3MBI
Brruucienue 00bEM0OB
TEJ C IIOMOILBIO
. https://m.edsoo.ru/L8T5D0
39 ornpeeIEHHOTO
- M8R
uHTerpana. O6bémM
MTUPAMU/TBI
®opmyna o0bEMa
40 nupamusl. OTHOIIEHUE https://m.edso00.ru/S4P1G4

00BEMOB MHUpaMUL C
O0IIUM YTIIOM

P6H



https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/S4P1G4P6H

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE

https://m.edsoo.ru/I5U3A1

41
00BEMOB MUPAMUJ C X0B
00IIUM yTIIOM
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIC C https://m.edsoo0.ru/S2M5U
42 . .
00bEMaMH HAKJIOHHOM 3GOK
MIPU3MBI
CrepeoMeTpUYCCKHE
P P https://m.edsoo.ru/L6U20Q6
43 3aJla4d, CBI3aHHEIE C S8K
00BbEMaMK TUPAMHIBI
IIpukiagaele 3aqa4u 110
teme "OOBEMEI TE", https://m.edsoo0.ru/G2P3V6
44 .
CBSI3aHHBIE C 00BEMOM P4aC
HAKJIOHHOM MPU3MBI
[Tpuknagneie 3a1a4u 1O
TeMe "OO0BEMEI TET", https://m.edsoo.ru/O3HIB7
45 .
CBSI3aHHBIE C 00BEMOM X4V
MTUPAMU/IBI
[Tpumenenue o0BEMOB.
https://m.edsoo.ru/FOALT6
46 Brruncnenue pacctosHus F37
J10 TUIOCKOCTH T
47 KonTponbhas pabota https://m.edsoo.ru/F3G2U1
"O6BEM MHOTOTpaHHUKA" F6N
48 Humaapuyeckas https://m.edsoo.ru/B2R8N4

MOBEPXHOCTb,

E5X



https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/B2R8N4E5X

oOpasyroiue
UWJIAHIPUYECKON
MIOBEPXHOCTHU

HMumuuap. [psamon
KPYTOBOU LIUITUHP.

https://m.edsoo.ru/17\VV3W0

49
[Tmomaas MOBEPXHOCTH ViB
HUIMH]IpA
Konunueckas
50 IIOBEPXHOCTb, https://m.eds00.ru/Z705V5
00pa3yrolne KOHUIEeCKOM FOT
noBepxHocTu. Konyc
CeueHue KoHyca
51 IIIOCKOCTBIO, https://m.edsoo.ru/A1P1E8
MapasuiebHOM MIIOCKOCTH Z1V
OCHOBaHUS
VY ceu€HHBI KOHYC.
https://m.edsoo.ru/D411B1
52 N300paxeHre KOHYCOB U K1X
YCEUYEHHBIX KOHYCOB
ITmomans OOKOBOM
. https://m.edso0.ru/A2N3J7
53 TIOBEPXHOCTH H TTOJTHOM D27
MMOBEPXHOCTH KOHYyCa
ITmomans OOKOBOM
. https://m.edsoo.ru/A0VO0I5
54 MTOBEPXHOCTHU U TIOJIHON L1K
MMOBEPXHOCTH KOHYyCa
55 Crepeomerpuueckue https://m.edso0.ru/O9U9S1

3aa4d Ha

JOE



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/O9U9S1J0E

JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH/Ipa, KOHyCa

Crepeomerpuueckue
3a1auu Ha
JI0Ka3aTeIbCTBO

https://m.edsoo.ru/J5U0H2

56
BBIYKMCJICHUE, A2M
MOCTPOEHUEM CEYEHU N
HUJIUHAPA, KOHYCa
57 [IpuknagHeie 3a1a4u, https://m.eds00.ru/Z900X4
CBS3aHHBIE C LIUJIUHIPOM X9Z
58 IIpukinagHele 3a0auu, https://m.edsoo.ru/U4W2D
CBSI3aHHBIE C LIUITUHIPOM 1IN4Y
https://m.edso00.ru/D2M8Q
59 C Q
dbepa u map 109M
[Tepeceuenue cdepsl u
n1apa ¢ II0CKOCTHIO. httos:/fm ed 1O0V2D
60 Kacanwne mapa u cdeps 9TK2)2 M.£0500.11/
IIOCKOCTHIO. Bua n -
n300pakeHHe mapa
[Tepeceuenue chepsl u
n1apa ¢ IIOCKOCTBIO.
https://m.eds00.ru/T1S7U4
61 Kacanwne mrapa u cdeps

MIOCKOCTHIO. Bua n
n300pakeHue mapa

C8E



https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/T1S7U4C8E

62

YpaBHenue chepsl.
[Tnomane chepsl u eé
yacreu

https://m.edsoo.ru/O4A7V
3I3L

63

Cummerpus cepst 1
mapa

https://m.edsoo.ru/M1U5L
5B8Z

64

CrepeoMeTpuyeCcKHe
3aJa4M Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC
co chepoii u mapom,
HOCTPOCHHEM HMX CECUCHHIA
IUTOCKOCTBIO

https://m.edsoo.ru/A7L8S8
UGE

65

CrepeomeTpuieckue
3a1a9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUTOCKOCTBIO

https://m.edsoo0.ru/F8W7Q
8M8S

66

[puknaguaele 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

https://m.edsoo.ru/P0T2G5
X0D

67

IToBTOpEHMUE:
OKPYXKHOCTh Ha
IJIOCKOCTH, BHIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TTOA00HS

https://m.edsoo.ru/F9C9G7
AlV



https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/F9C9G7A1V

Pasznnunble koMOMHALIMT

https://m.edsoo.ru/M9X1Y

68 TEJ BpaIICHUS U 9CIM
MHOTOI'PAaHHUKOB
69 3agaun o Teme "Tena u https://m.edsoo.ru/N4B0OF4
MOBEPXHOCTHU BpanieHus" R3E
20 3amaun no Teme "Tena u https://m.edsoo.ru/A6W6V
MOBEPXHOCTHU BpanieHus" 5B7D
KoHTtposbHas padota
| https://m.edsoo0.ru/Y9Q1P8
71 Tena v MOBEpXHOCTH
" D6A
BpaIcHus
O0BEM ITUIMHApA.
.. https://m.edso0.ru/S4D1E8
72 Teopema 00 00bEME 7S
PSIMOTO WJIMHApA T
Brrunciaenne o05EMOB
TEJ ¢ IIOMOILBIO
.. 5 https://m.edso0.ru/G2P3E3
73 OIPEAEIEHHOTO TON
uHTerpana. O0bEM
KOHyca
[Tnomagu OOKOBOI 1
N https://m.edsoo.ru/H0Z3J5
74 MIOJIHOM ITOBEPXHOCTHU
BOL
KOHYca
Crepeomerpuueckue
75 3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/ROB3L5
BBIUNCIIEHHEM 00BEMOB Q3H
UWIMH]IpA, KOHYyCca
76 [Ipukianueie 3aqaun 1Mo https://m.edso0.ru/GOM9IN



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R

teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

4VIR

77

O0bEM 1apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsl.
CrepeoMeTpHyeCcKIe
3aj1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CeKTopa

https://m.edsoo.ru/USE8V1
S8K

78

[IpuknagHble 3a1a4u 10
teme "OOBEMEI TE",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MJI0IA MU
ITIOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell

https://m.edsoo.ru/F2B9V6
K3V

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C

https://m.edsoo.ru/Y7S7C0
NOM



https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/Y7S7C0N0M

BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

Konrtponbnas padora

https://m.edsoo.ru/E7Y1D1

80 "TTnomany moBEpXHOCTH 18F
U 00BEMBI KPYTIIBIX TET" T
JIBM>KEHUs MPOCTPaHCTBA.
OtobpaxeHwusl.
P https://m.edso0.ru/P8X9Y9
81 JIBuKEeHMs U paBEHCTBO KON
¢uryp. O61mue cBoiicTBa
BVKEHUN
Bunsl nBmkennii:
NapaJuIeIbHBIN EPEHOC,
https://m.edso0.ru/FSA906
82 [EHTpaJIbHAs] CHMMETPHS, KEN
3epKalibHasi CAMMETPHS,
MOBOPOT BOKPYT MPSIMOI
[IpeoOpazoBanus
https://m.edso0.ru/X0U1R7
83 noroowust. [Tpsmas u EOM
cdepa Ditnepa
['eomeTpuueckue 3amaun
https://m.edsoo.ru/Y0Z4M
84 Ha MpUMEHEHUe
4Q3N
JIBUKCHHUS
KonTponbhas pabota
https://m.eds00.ru/L9T1Y8
85 "BekTopsl B
E7S
npocTpaHcTse"
86 O06o0maroree https://m.edsoo.ru/O711L7



https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D

noBTropenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCTD
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3AIIHs
3HaHUi: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/Z0T217
VION

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/X1L4M
9T7S

89

Ob6o6maroree
noBTopenue 11 nonsTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs

https://m.edsoo.ru/L8B7K5
P7L



https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/L8B7K5P7L

3HaHui: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTropenue 11 nousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3aIlHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

https://m.edsoo.ru/A8T9G9
D2p

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIH
3Hanui: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

https://m.edsoo.ru/D2R2A7
N5Y

92

Ob6o06maroree
noBTopenue 11 moHsTHit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomamnu
MOBEPXHOCTH U 00BEMBI
KpYTJIbIX Ted"

https://m.edsoo.ru/GOH6W
8L1I

93

Ntorosas KOHTpOJIbHAS
pabora

https://m.edsoo.ru/A2T8K4
O0H



https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/A2T8K4O0H

94

Nrtorosas KOHTpOJIbHAsS
pabora

https://m.edsoo.ru/P6R5P8
U7u

95

[ToBTOpenue, o6o0IIEHNE
Hn cucreMarmu3sanus
3HaAHUHI

https://m.edsoo.ru/C7F7Y3
Z6K

96

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

https://m.edsoo.ru/ROCOES
D10

97

Hcropus pa3Butus
CTEpEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

https://m.edsoo.ru/M8M4H
1Y2T

98

Ucropus passurus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

https://m.eds00.ru/R9S5Y 2
Y7D

99

Ucrtopus pazsutus

https://m.edsoo.ru/U8SL3A9



https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
https://m.edsoo.ru/R9S5Y2Y7D
https://m.edsoo.ru/U8L3A9H8I

CTEPEOMETPUHU KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/A7M5S
2P5M

101

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/I9P7L3
W5R

102

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/G3Y5W
3Z0B



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
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https://m.edsoo.ru/G3Y5W3Z0B
https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasoBaTe.n

pe3yJbTara 0011ero o6pa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsSMasi, INIOCKOCTb
7.2 [TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX MPH PEIICHUN T€OMET]
7.3 OnepupoBarh MOHATHAMHE: MAPALICITBHOCTD M MEPIICHAUKYIISIPHOCTD MPSMBIX U
7.4 KnaccudunupoBars B3aMMHOE pacloOKEHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPE
75 OnepupoBarh MOHATUSIMU: JABYTPAHHBIM YToJ, FPaHU JABYIPAHHOTO YTJia, pedpo
yroJl ABYTPaHHOI'O yIJia, FpajycHas Mepa ABYTPaHHOIO yria
76 OnepupoBarh TIOHATUSMHU: MHOTOTPAaHHUK, BBIMYKIBIA ¥  HEBBITYKJIbIL
' MHOTOTPaHHUKA, MPABUIHHBI MHOTOTPAaHHHUK
1.7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MIUpaMKIa, IpU3Ma, MPSIMOYT(
78 KnaccudunupoBars MHOTOTpaHHUKH, BbIOWpass OCHOBaHUS Ui KiaccU(UKaIl
' MHOTOTPaHHUKH, PABUJIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE ITPU3MBI,
7.9 OrnepupoBaTh MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
7.10 OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUI MHOTOIPaHHUKOB, UCTIOJIb3YsI METC
711 Ctpouth ceuyeHUs MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIMOJIHATH (BRIHOCHBIE)
' MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaxoXXJEHHWE TEOMETPHUYECKHUX BEJIMYMH MO 0Opasiam
712 W3BECTHBIE AHATUTUYECKHE METONbI MpPHU PEUICHHH CTAHIAPTHBIX MaTeMaTh'
' paccTOSHUN MEXAy ABYMS TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOYKUIO MIOCKOC
MPSIMBIMU
Pemate 3amaum Ha HaxoXXJEHHWE TEOMETPHUYECKHUX BEJIMYMH MO 0Opasiam
713 M3BECTHHIE aHATMTUYECKIE METOABI IPHU PEIICHUH CTAaHIAPTHBIX MaTEMAaTHUECK
' MEXIY CKPEUIMBAIOUIUMHUCS MPSMBIMHU, MEXKIY MPSIMONH H TUIOCKOCTBIO, MEX
yTJIOB
714 Boeruncnsate 00BEMBI W TUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPH3Ma
' (hopMyI1, BEIYUCIISITH COOTHOIICHUS MEXKY ILTOMIASIMU TIOBEPXHOCTEH, 00BEMAY
715 OnepupoBaTh MOHATHIMH: CAMMETPHSI B TIPOCTPAHCTBE, IIEHTP, OCh M TUIOCKC
' IUIOCKOCTH CUMMETPUH (DUTYPEI
716 N3Bnekarp, mpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH WHOOPMAIUIO O TIPOCT]

¢durypax, IpeJCTaBICHHYIO Ha YepTexkaxX U PUCYHKax




[IpumeHsaTh TEeOMeTpHUECKUE (AKTHI ISl PELICHUS CTEPEOMETPUUYECKUX 3a/1ad

7 II1arOB PELICHUS, €CIIM YCJIOBHS IPUMEHEHHs 3a/1aHbI B IBHOM (opme
718 [TpumMeHsATH IpOCTENIIE TPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIL
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBoaAUTE IpUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE W KU3
' 3aKOHOB I'€OMETPHUH B UCKYCCTBE
[IpuMeHATH MOyYeHHbIE 3HaHUS Ha MPAKTHKE: aHAIU3UPOBATh PEalIbHbIE CHUTY
MOHATUSL B IPOLIECCE IOMCKA PEIIEHUS MaTeMaTH4ecKu c(hopMyIupoBaHH
7.20 peanbHble CUTYyallMM Ha S3bIKE€ TI'€OMETPHM, MHCCIENOBaTh IOCTPOCHHbIE
reOMETPUUECKUX IOHATHH M TeopeM, ammapara aiareOpsl, peuarb MIpakTH
HaXO0XKJICHUEM T'€OMETPUYECKHUX BEIIMYHH
11 KITACC
Koxa .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeit
NpOBePSIEMOr0
0011ero o6pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATUAMH: IMIMHAPUYECKAs IOBEPXHOCTb, OOpasyromue I
6.1 IWIMHAP, KOHHUYECKas IIOBEPXHOCTb, 0Opa3yrole KOHUYECKOH MOBepX
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (LHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TMTOTYYSHHST TEJ BPALICHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATUSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BBICO"
' OCHOBaHME IIapOBOTO CJI0s, BHICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucnate 00bEMBI U TITOMIAIN TIOBEPXHOCTEH TN BPALICHUSI, TEOMETPUYECKIX
6.7 OnepupoBaTh MOHSATHSIMU: MHOTOTPAHHUK, BIMICAHHBINA B cpepy U OMHCAHHBIN O)
' B MHOTOTPaHHHK WJIH TEJIO BPAIICHUS
6.8 BBIUUCIIATE COOTHOLIEHHUS MEXY TUIOIIAASIMUA OBEPXHOCTEH M 00BEMaMu MO0(
6.9 N300paxkaTh n3ydaembie GUTYpPHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBI
6.10 BbImonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (U
' CTPOHTH CEUSHHSI TEJI BPAIICHHS
6.11 W3BnekaTb, WHTEPHPETHUPOBATh W MpeoOpa3oBbIBaTh HH(OPMAIMIO O MPOCT]
' ¢burypax, mpeAcTaBICHHYIO Ha YepTeXax M PUCYHKaX
6.12 [TpumensaTh reoMeTpudeckue (HakThl JUIS pEIIEHHs] CTEPEOMETPHUECKUX 3ajad.

[IaroB peuIcHud, CCJIIN YCIIOBUA IPUMCHCHHS 3aJaHbl B SIBHOU (bopMe




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs HeﬁCTBHﬂ CJIOKCHHUA BEKTOPOB, BEIYMTAHNSA BEKTOPOB U YMHOXCHH

6.14 KaKUMU CBOMCTBAMM OHH 00JIa1ar0T
6.15 [IpUMEHSTH TIPABUIIO TAPAJUIEIENHUIIENA TP CII0KEHUU BEKTOPOB
OnepupoBarh MOHATUSAMM: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD
6.16 BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXK/Y BEKTOPAMH, CKAIISIPHOE ITPOM3BE/IE]
KOMILTaHAPHBIE BEKTOPBI
6.17 HaxomuTe CymMMy BEKTOPOB M MPOM3BEIECHME BEKTOpA HA YHCIO, YrOJl
' IPOM3BEEHUE, PACKIIA/IBIBAT BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBarh IOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPUHAT
6.19 Pernathk npocreiiiime reoMETPUYECKHUE 33/1a91 HAa IPUMEHEHUE BEKTOPHO-KOOP/IHU
6.20 Pemmars 3a/1a4u Ha JOKAa3aTelbCTBO MATEMATHYECKUX OTHOLICHUM M HAXOXKIEHH
' 00pasLam Win alropuT™Mam, PUMEHsS U3BECTHBIE METOIbI TIPY PELIEHMU CTaH (A
6.21 [IpUMEHATH TIPOCTEMIINE IPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIH
' CTEPEOMETPUYECKHX 337124
6.2 [IpUBOUTL TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE M IKHU3
' 3aKOHOB T'€OMETPHH B HCKYCCTBE
[IpUMEHSTH TIOTy4YEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH PEATBHBIE CHTY
MOHATHS B MPOLECCE IIOMCKA PEIIEHHS MATEMAaTHYECKH CPOPMYIHPOBAHH(
6.23 pealbHble CHTyallMd Ha S3bIKE TE€OMETPUH, HCCIEN0BATh OCTPOECHHBIE

reOMETPHUECKUX TMOHATHI M TeopeM, ammapara ajareOphl, pemath MpaKkTh
HAaxO0’KJICHUEM F€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE IOHATHUS CTepeoMeTpur. Touka, mpsmMasi, INIOCKOCTh, MpocTpancTBo. [TonsaTue 06
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: INEPECEKAIOIIMECs, NapauleIbHbIE

[TapanmienbHOCTh NPAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: MApaJIENbHbIE MPSIMBbIE B IPOCT]
NPSIMBIX, NApAJUIEIBHOCTh HPSIMOM M IUIOCKOCTH. YTJIBIC COHANpPAaBICHHBIMU CTOPOHAaM
npocrtpanctBe. [lapamnenbHOCTh TIJIOCKOCTEH: mapajuienbHble IUIOCKOCTH, CBOMCTBA
[Ipocreiimme mpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, Mapaieenune, T

7.3

[lepneHMKyYIAPHOCTh NPSAMOW M IUIOCKOCTH: NEPIEHAMUKYJSPHBIE IPSIMbIE B IPOCTPAHCI
NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK IIEPIECHIUKYISIPHOCTH IIPSIMOM M IIJIOC
NEPIEHIUKYJIIPHON IUIOCKOCTH. YTl B IPOCTPAHCTBE: YTOJI MEXIY MPSIMOU U IIOCKOCTHIO
yroJl IByrpaHHoro yria. [IepneHauKymnsp U HaKkJIOHHBIE: PACCTOSHUE OT TOUYKH JI0 IIOCKOC
IUIOCKOCTH, HPOEKIHs (UIypbl Ha IUIOCKOCTh. IlepneHaAnKyIspHOCTh IUIOCKOCTEH: MpPU3H:
miockocrell. TeopeMa o TpEX NepneHUKyIIIpax

7.4

[ToHsiTHE MHOTOrpAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBINYKIIbIE M HEBBITYKIE
MHoOrorpanuuka. Ilpusma: Nn-yronbHas npu3Ma, TpaHU U OCHOBAHUS MPU3MBL, MpsiMas U H
TMOJIHAs TOBEPXHOCTh Npu3Mbl. [lapamienenunen, NpsaMOyrodbHBIN MapalljieenuIe ] U ero CB
nupaMua, TpaHH M OCHOBAHHWE MUPAMHIbI, OOKOBas M TMOJHAs MOBEPXHOCTh MHPAMUL
nupaMuja. DJEeMEHThl NpU3Mbl U Tupamuibl. [IpaBuUIbHBIE MHOTOTPAHHUKU: TOHSATHE

MpaBUjibHAs TpU3Ma U TPaBWIbHAS TUpamMuia, NpaBUIbHAs TPEYroyibHas MHUpaMuja U
[Ipeacrasienue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIpP, TOACKadAp U ukocarapyrue Ceyel

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJeMe
napajuieJenuIe ax, MPpaBUIbHBIX MHOTOTPAaHHUKAX

7.6

Bbluucienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auvaroHanu, yriasl. Ilnomans Ooxo
MOBEPXHOCTU MPSIMOM MpPHU3MBI, IUIOINAJAb OCHOBAHUM, TeopeMa O OOKOBOHl MOBEPXHOCTI
OOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUIBLHOW MUpPAMUAbI, TEOPEMA O IUIOIIAIN YCeuc
o0béme. OOBEM MUpamMUIbI, TPU3MBbI

7.7

HO,Z[06HLIC TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIoIaasIMU HOBCpXHOCTCﬁ, 00BEMaN

11 KITACC

Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUS

I'eomerpus




[{umHAprYecKas MOBEPXHOCTb, O0pa3yroliye LUIMHIPUYECKON MOBEPXHOCTH, OCh II

6.1 [{umHAp: OCHOBaHUS M OOKOBAs MOBEPXHOCTH, 00Pa3yIOIIas U OCh, IO OOKOBOH H
Konnueckasi TOBepXHOCTh, 00pa3yromue KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOH
6.2 OCHOBaHWE W BepIIMHA, OOpa3ymomias ¥ OCh, IUIONAJb OOKOBOH M TIOJTHOW TIOBE
o0pa3yronire 1 BbICOTa, OCHOBAHMS U OOKOBasI IOBEPXHOCTh
6.3 Ccepa u map: ueHTp, paguyc, IuaMeTp, IUIoma b HoBepXHocTH chepbl. Bzanmuoe pacri
KacaTeJbHast IIOCKOCTh K cdepe, MmIommaas cheps
6.4 N300pakeHue Tea BpaleHns Ha IIOCKOCTH. Pa3BEépTka nuianHApa U KoHyca
6.5 KomOuHauuu Ten BpalleHUs: 1 MHOTOTPAHHUKOB. MHOIOI'paHHUK, ONHCAHHBIA OKOJIC
' MHOTOTPaHHHK, HJTH TEJIO BPAIICHUS
6.6 [Tonsitne 06 00bEMe. OCHOBHBIE CBOCTBa 00bEMOB Ten. Teopema 00 00BEME MPSMOY
' cieactBus u3 He€. OO0BEM nunuHpa, KoHyca. O0BEM mapa u riomaab cheps
6.7 [TogoOHsIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTy TUIOMIAIIMH TOBEPXHOCTEH, 00
6.8 Ceuennss mwiMHApa (TMapaieNbHO M TMEPIEHIUKYISIPHO OCH), CEYCHUS KOHYca |
' IPOXOJISIee Yepe3 BEPIINHY), CCUCHHS [I1apa
Bekrop Ha mockoct M B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHHE BEKTOPOB. Y
6.9 Pa3znoxenne BekTopa 1o TpéM HEKOMIUIAaHAPHBIM BekTopaM. [IpaBuiio mapamienenunesna
NPUMEHEHHEM MPaBUJI JUCTBHI C BEKTOPaMHU
[IpsmoyronbHas cucreMa KoopauHaT B mpoctpaHcTBe. Koopamuatsl BekTopa. [Ipocre
6.10 VYron mexay Bekropamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BBIUKMCICHHE yIIIOB Me»

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Koa npoBepsiemoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCH
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

Biagenune Meromamu 10Kas3aTeNbCTB, QJITOPUTMAMM  pELICHUS 3a]ad;
ONIEpUPOBATh IIOHATUSAMHU: OIPEACIICHHE, aKCHUOMa, Teopema, Clle]
JI0Ka3aTeIbCTBO, PABHOCHUIIbHBIE (DOPMYITHPOBKH; MPUMEHATh HX; YMEHH
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAUTH IPUMEPBI M  KOHTPIIP!
MaTeMaTHYeCKOW WHAYKIMH; IIPOBOJUTH JOKA3aTEJIbHBIC PACCYKICHHUS IIf
JIOTUYECKYIO MPABWIBHOCTD PACCYXKACHUM; YMEHUE ONIEPUPOBATH MOHATHUIM
OIepalvy HaJl MHOXKECTBAMH; YMEHHME HMCIIOJIb30BATh TEOPETUKO-MHOKECT!
peanbHBIX IIPOLIECCOB U SIBJICHUN U NPHU PELICHUM 334a4, B TOM YHUCIE U
YMEHHUE ONEepUPOBaTh TMOHATHAMHU: Tpad, CBA3HBIA rpad, AEepeBO, IHKI,
3aJaBaTh U OMUCHIBATH rpadbl pa3IMYHBIME CIIOCO0aMU; HCIIOIB30BaTh rpad

YMeHue onepupoBaTh MOHSATHUAMHU: HATypalbHOE YHUCIIO, LIEJI0€ YHCIO, C
KOpPEHb HaTYypaJbHOM CTENEHHU, CTENEHb C PALMOHAIBHBIM I10Ka3aTesieM
nokaszareseMm, Jorapupm 4ucia, CUHYC, KOCHHYC M TaHT'€HC MPOM3BOJIBHOI
palMoHaIbHOE YHCIO, HUPPALUOHAIBHOE YHCIIO, MHOXECTBA HaTypajb
JeMCTBUTENBHBIX YHUCEN; YMEHHE HCIIOJIb30BaTh MPU3HAKU JEIMMOCTH, Ha
HauMeHblIee o0llee KpaTHOe, alroputM EBkiuaa mnpu pemeHuM 3ajaac
MO3ULMOHHBIMU CHUCTEMAMH CUUCIICHHS; YMEHUE BBINOJHATH BBIYHCIICHMUC
BBIpQ)XEHUI CO CTENEHsIMHU U Jorapudmamu, npeodpazoBaHus ApoOHO-panu
ONEepUPOBATh TMOHATHUSAMHU: IOCIEIOBATEIbHOCTh, apupMeTHdYecKas
nporpeccusi,  OECKOHEYHO  yObIBarollas  reoMeTpuyeckas  IpOrf
MOCJIeI0BATEIbHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YM
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb M afp
(dopma 3amucu KOMIUIEKCHBIX 4Yucell (FreoMeTpuyeckas, TPUrOHOMETpHYEC
NPOU3BOUTh  apuU(PMeTHUYeCKUe JIeHCTBHS €  KOMIUIEKCHBIMH  YHC]
UCIOJIb30BAHUS KOMIUIEKCHBIX YHCEJN; ONEepUpOBaTh MOHATHSAMM: MATpPHI
MaTpPHUILIbI, TEOMETPUYECKHI CMBICII ONPEACIUTEIS

YMeHHe omnepupoBaTh IOHATUSMH: pPALMOHAIBHBIE, HpPPALOHAIbHBIC,
Jorapu@mMuuecKue, TPUrOHOMETPUUECKHE YPaBHEHHUS U HEPABEHCTBA, UX (
MOHATUSIMH: TOXJIECTBO, TOKJIECTBEHHOE ITPeoOpa3oBaHue, YypaBHEHHE, Hel
U HEpPaBEHCTB, pPAaBHOCUJIIBHOCTb YPaBHEHHM, HEPABEHCTB M CHCTEM;

HEPABEHCTBA U CHCTEMBI C IOMOIIBIO PA3JINYHBIX MPUEMOB; pelIaTh YPaBHE

mapaMEeTpoM; MPUMCHATE YpaBHCHHA, HCPABCHCTBA, UX CHCTEMBI JJIA PCIL




3a/1a4 U3 pa3InYHbIX 00JIaCTEH HAYKH U PEATbHON KU3HH

YMeHue oOmnepupoBaTh MOHATHUSAMH: (QYHKIUSA, UYETHOCTh (DYHKIHH.
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DyHKIU
3Ha4YeHUs1 (QYHKIMU HAa TMPOMEXKYTKE, HempepbhiBHAS (DYHKIHS, aCUMIITOTH
BTOpasi MpOHM3BOJHAS (YHKLIUH, TEOMETPUUYECKHH M (PU3UUECKUN CMBICI
OTpeNeNIEHHBIA MHTErpall; yMEHUE HaxXOIHWTh aCHMIITOTHI rpaduka (¢
MPOU3BOJHBIE CYMMBI, IIPOU3BEICHHS, YacCTHOTO M KOMITO3UIMHU ¢y
KacaTeNnpHOU K Tpaduky (QyHKIMH;, YyMEHHE HAaXOIHWTh MPOU3BOIHBIC 3Ji€
WCIOJIb30BATh TPOMU3BOJAHYIO JJIsI MCCIENOBaHUS (YHKUUH, HAXOAUTH
3Ha4eHUs1 (PYHKIUH;, CTPOUTh IpadUKW MHOTOWICHOB C HCIOJIH30BAHUE
aHaJM3a; MPUMEHATH IMPOU3BOJHYIO JJISl HAXO0XKICHHUS HAWIYUIIErO PELICHE
COIMAIIbHO-9KOHOMHYECKUX W (U3MUECKUX 3aj]adax; HaXOAWUTh ILUIOUIAN
WHTETpaja; MPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJEIHPOBAHUS C T

yYpaBHEHUH

YMenue omnepupoBaTh MOHATHAMH: Tpaduk GyHKIUM, oOpatHas QyH
TUHEWHas (QYHKUOWS, KBajpaTHyHas (QYHKIUS, paluoHaIbHas (QyE
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUCCKUE  (
norapupmuyueckas  (QyHKIUH, YMEHUE CTPOUTh TpadUKd  H3YydeH
npeoOpa3oBanus rpaguKOB GYHKIUH, UCIIOIB30BATh TPAPUKH I U3yUCH]
MIPU PEIICHUY 33Ja4 U3 JPYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeallbHOU
3aBHCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA U rpaduku GyH
HEpaBeHCTB W 3a/1ay C MapaMeTpaMu; U300paxarh HA KOOPAWHATHOM I
ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemaTe TEKCTOBbIE 3a7aud pa3HbIX THUIOB (B TOM YHCJIE Ha
IBWKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH, 3aJadd U3 00J
ceMeMHbIMU (pUHAHCAMU); COCTABIATh BBIPAYKEHUS, YPABHEHUS, HEPABEHCT
3a/la4¥, MCCIENOBATh IIOJYYEHHOE DEIICHHWE W OLEHUBATh IPABIOIOJIC
MOJEIIMPOBAaTh pealbHbIE CHUTyallUM Ha S3bIKE MAaTEMAaTHKH; COCTaB]
HEPABEHCTBA M UX CUCTEMBI MO YCJIOBHIO 33Ja4d, HUCCIEIOBATh ITOCTPOCHH
anmnapara ajnreOpbl, HHTEPIIPETUPOBATH MMOJTYYECHHBII pe3ynbTar

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apupMeTHYeckoe, MeIuaHa.
3HAUEHUs, pa3Max, IUCIEpPCUs, CTaHJApPTHOE OTKJIOHEHUE YHCIOBOTO
UHTEPOPETHUPOBaTh WHGPOPMALMIO, MPEJCTaBICHHYI0 B Ta0iMIax,
OTPa)KAIOIYI0 CBOWCTBA pEaJbHBIX IPOLIECCOB M SBICHUH; IMPENCTaBIST
TaOJIMIl ¥ JUarpamMM; MCCieloBaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIe
METOZOB M DJIEKTPOHHBIX CPEACTB; TpadUyecKd HCCleA0BaTh COBMECTH
JyarpamMm paccerBaHUs M JIMHEHHOW perpeccun

YMmenue ONCpUPOBATh TMOHATHAMU: CJ'Iy‘I&fIHBIfI OIIBIT H cnyqaﬁHoe COOB




COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIIOJIB30BAHUEM TIpady
(OpMyIIbI CIOXKEHHUSI U YMHOXKEHHUSI BEPOSTHOCTEH, (opMyy HMOJTHOU Bepe
KOMOMHaTOpHbIE (AKThI U (POPMYJIbI; OLEHUBATH BEPOATHOCTH PEATbHBIX (
MOHATHUSIMU: CllydaiiHasi BETMYMHA, pacpe/esieHne BEPOSITHOCTEH, MaTeMar
U CTaHAAPTHOE OTKJIOHEHUE CIy4YalHON BETUYMHBI, (YHKIIMH pacIpe/ieeH]
MOKa3aTeJIbHOT0O U HOPMAJIBHOTO PpAaCIpeleieHU; YMEHUE HCIIOJIIb:
pacnpenesnieHuid Uig pelleHus 3a/ady; 3HAKOMCTBO C IOHSTHUSIMH: 3aK
BBHIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE HPUBOJUTH IMPUMEPHI MPOSBICHY
MPUPOAHBIX M OOLIECTBEHHBIX SIBJICHHUSIX; YMEHUE ONEPUPOBATH MOHATHUS
YHCIIO COYETaHUM, YHCIO NMepecTaHOBOK; OnHOM HbroTOHA; ymMeHue mpume
paccyxaeHusl s pelleHus 3aJady; OLIEHWBAaTh BEPOSTHOCTH peal
BEPOSATHOCTHYIO MOJIETTh M HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMenune OIICpHUPOBAThL NOHATUAMMU: TOYKA, IpAMaAsa, IJIOCKOCTb, IIPOCTPaH
yriia, INIOCKUM YroJj, IBYIPAHHBIA yroJI, TPEXTPAHHBIM YIroJjl, CKPEIIUBAIOI
U MNCPHNCHAUKYIAPHOCThL MNPSAMBIX U HHOCKOCTeﬁ, yrojia MCExay MHIpsAMbI
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, DPACCTOSHUE OT TOYKHM [0 1L
MIpsAMBIMH, PACCTOAHHUEC MCKAY IJIIOCKOCTAMU, YMCHHUC HCIIOJb30BaTh IIp
(hakTel ¥ TEOPEMBI TUIAHUMETPHH;, YMEHHE OLIEHUBATH pa3Mepbl 0OBEKTOB
MaTeMaTUYCCKHUEC MOJCIN C MMOMOUIBIO IFCOMECTPHUICCKUX MOHATUUA W BEJINY]

MPAaKTUYICCKHEC 3a1a4r
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YMeHue onepupoBaTh HOHATHAMM: IIOHIAAL (QUIypbl, 00bEM (UIYpHI
MHOTOIpaHHHMK, CEUeHHEe MHOTOrpaHHMKa, KyO, mapajielenunen, mp
MOBEPXHOCTh BpallleHUs], LWINHAP, KOHYyC, Imap, cdepa, IUIOMAab C(
MUpPaMUbl, TPU3MBI, KOHYCa, IMINHApa, 00bEM Kyba, MpsIMOYroJIbHOIO
IIPU3MBI, WIMHAPA, KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTHU, CEYECHUSI KOH)
OCH WJIM OCHOBaHMIO, CEYEHHUE 111apa, IIOCKOCTh, Kacaromasicst cepsl, UK
CeueHHe MHOTOTpaHHUKa, N300paXkaTh MHOTOTPaHHUKH, (PUTYPBI M TIOBEPXE
TOM YHCJIE C MOMOULIBIO JJEKTPOHHBIX CPEICTB; YMEHUE NMPHUMEHSTH CBO!
CaMOCTOSITENILHO (POPMYJIMPOBATH ONpEAETICHUs U3y4aeMbIX (DUTYp, BbBIIBI
NpPU3HAKAX TEOMETpUYEeCKUX (uryp, OoOOCHOBBIBaTH MM OIPOBEPI?
Kinaccuukanuoo QUryp MO pPa3IUYHBIM TMPU3HAKAM, BBINOJIHATh HE
IIOCTPOCHHUS
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YMeHne ornepupoBaTh MOHSATHIMH: IBI)KEHHE B MPOCTPAHCTBE, IMapauie
IUIOCKOCTH W B TIPOCTPAHCTBE, IIOBOPOT, TNpeoOpa3oBaHHE IOI00MS,
pacrio3HaBaTh paBHbIE W TONOOHBIE (HUTYPHl, B TOM YHCIE B MPHPC
WCTIOJIh30BaTh TEOMETPUUYECKHE OTHOIICHHS MPH PEUICHWW 33a/1a4; HaXOw
(nmuHa, yroj, Iuiomiaab, 0ObEM) MpH PELIEHUH 3aJad U3 JIPYrHX y4eOH
KW3HH, yMEHHE BBIYUCISATH T€OMETPHYECKHE BEIMUYUHBI (JIJTUHA, YTOJ

MOBEPXHOCTH), HCIONb3Yysd H3y4eHHbIE (OPMYJIBI U METOJbl, B TOM !




MAPaMUJIbI, IPU3MBI, KOHYCa, IWINH/IPA, TUIOMaas chepbl; 00bEM KyOa, Tps
MUPAMHUIB, TPU3MBI, IWIMHAPA, KOHYCA, Iapa; YMEHHE HAXOAUTh OTHOILICHH

12

YMeHue onepupoBaTh MOHATHSAMH: IPSIMOYrojibHas CHCTEMa KOOpJAUHAT
KOOpJMHATBl BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEAECHNE BEKTOPA HA YHUCJIO, |
CKaJSIPHOE IPOU3BEJICHUE, BEKTOPHOE IPOM3BEJIECHUE, YIOJd MEXIY BEKT
BEKTOPHBIH M KOOPAMHATHBIM METOJA [UIsl PELICHHMsS] F€OMETPUYECKHUX 33

MPEIMETOB
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YMenue BbIOMpaTh MOAXOMAUIMM METOJ JUIsl peUIeHHs 3aJauyd; MOHUMaH
W3Y4YEHUU MPHUPOAHBIX U OOILIECTBEHHBIX IPOLIECCOB M SIBICHUI; YMEH
3aKOHOB MaT€MaTUKHU B UCKYCCTBE, YMEHHUE MPUBOIUTH IPUMEPHI MaTeMaT}
Y MUPOBOM MaTEMaTH4YE€CKOW HAYKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 UYucna 1 BBIYUCIECHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel
1.2 Panmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEYHBIE T1e
1.3 ApudmeTrndeckuii KOpeHb HaTypaIbHOU cTeneHu. JleicTBHs ¢ apu)METHUESCKUMU KOPHSIM
14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palioHaIbHBIM MoKa3zaTeneM. CBolcTBa crene
1.5 CuHyC, KOCUHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTAaHI'€HC YK
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI
17 JelicTBuTenpHble 4yncia. ApupMeTHUecKUue Onepanuu ¢ JeHCTBUTENBHBIMU YuciaMu. [
' IpaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [TpeoOpazoBaHre BbIpaKEHHI
1.9 KommuiekcHbie uncna
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppauronanbHble ypaBHEHHS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHpie HEPaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIe HEPAaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTeMbl JINHEHHBIX ypaBHEHUH. ONpenenuTens MaTpULbI
3 @yHKIMH U TpaduKu
31 OyHkus, crnocodsl 3amaHus ¢yHkiuu. ['paduk ynkumu. B3aumuHo o6patHble (yH
' dbyukun. [lepuoandeckue GpyHkuuu
Ob6nactp ompeneneHuss U MHOXecTBO 3HadeHMH (yHkiuu. Hymu ¢yaxoum. IIpos
3.2 [TpomexyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI (pyHKInU. Haubonbr
(GYHKIHMU Ha TPOMEKYTKE
33 Crenennas GyHKIMS ¢ HATypaJdbHBIM M LIETBIM TOKa3zareneM. EE cBoiicTBa u rpaduk. C

CTCIICHHU




3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

3.6 Touku pa3pbeiBa. AcUMITOTHI rpadukoB ¢pyHkuuid. CBoWicTBa PYHKINH, HEMPEPHIBHBIX HA (

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 Apudmerndeckasi 1 reoMeTpuueckas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTtuieckoro anaiamusa

4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIe F1€eMEHTAPHBIX (YHKIUN

42 [IpuMmeHeHre MPOU3BOIHON K HUCCIEA0BaHUIO0 (PYHKIIUNA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
' HAaUMEHbBIIETo 3HauUeHUs! QYHKIIMHN HA OTPE3Ke

4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JIOTHKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [{uarpammsl Ditsiepa — Benna

5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHocTh

6.3 Komb6unaropuxka
7 I'eomerpus

7.1 Durypsl Ha IIIOCKOCTH

7.2 [IpstMble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u NOBEpXHOCTH BPALCHUS

7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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