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HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBasieTcss ONHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusA, TaKk Kak 00€CleyrMBaeT BO3MOKHOCTb M3YYEHHS JUCUUIUIMH €CTECTBEHHO-
HAay4YHOM HAMNPAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApHOro Iukia. Ilockonbky jormyeckoe
MbIIILIEHUE, (POPMUPYEMOE NIPU U3YyUYEHUU OOYYaIOUIUMUCS MOHSATUIHHBIX OCHOB T'€OMETPUH,
IpU JIOKA3aTeIbCTBE TEOPEM U TOCTPOCHUM LIETOYKU JIOTHUYECKUX YTBEPKICHUU MpH
pElIEHUH TE€OMETPUYECKUX 3a/Jad, YMEHHE BBbIIBUTaTb M ONpPOBEpPraTb TUIIOTE3BI
HEIMOCPECTBEHHO HCIONb3YIOTCA MPU PELICHUU 337a4 €CTECTBEHHO-HAYYHOrO LHUKIA, B
YaCTHOCTU (PU3UYECKUX 3a7au.

Lens ocBoeHUs mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaéHHOM ypOBHE —
pa3BUTHE WMHJMBUYAIbHBIX CHOCOOHOCTEW O0yYarolUXcsl MpPU W3YyYEHUU T'€OMETPHUH, Kak
COCTaBIIAIONIEH mpeaMeTHON obnactu «Maremartnka U UHGOpMaTHKa» 4yepe3 obecreueHue
BO3MOKHOCTH MPUOOPETEHUS U UCIIOJIb30BaHUs Ooiee TITyOOKUX Fr€OMETPUUYECKUX 3HAHUH U
NeUCTBUM,  crneuuUUHBIX  TeOMETpUM, W  HEOOXOJUMBIX  JJIi  YCHEIIHOIrO
npodeccuoHaIbHOr0 00pa30BaHus, CBI3aHHOTO C UCIOJIb30BAHUEM MaTEMaTHKU.

[IpyopuTeTHBIMM  3aJauaMd  Kypca TE€OMETpUM Ha  yriyOJE€HHOM  YpOBHE,
PaCHIMPSAIONIMMY U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHre TpPEeICTaBIEeHUs O TeOMETPUM KaK YacTH MHUPOBOM KYJIbTYphl H
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIINX
MaTeMAaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONUCHIBATh M U3Yy4aTh pa3HblE SBICHUSA
OKpY)KaloIllero MHpa, 3HAaHME MOHATUHHOrO amnmapata no paszneny «CTepeoMeTpusi»
y4eOHOro Kypca reOMeTpUH;

(opMupoBaHUE YMEHHUS BIAJE€Th OCHOBHBIMHM MOHATHSMU O MPOCTPAHCTBEHHBIX
¢urypax 1 X OCHOBHbIMU CBOWCTBaMH, 3HAHHE TE€OpeM, (POPMYI U YMEHHUE UX MPUMEHSITh,
YMEHUS JJ0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELICHUS 3a/1a4;

(opMupoBaHUE YMEHHs paclO3HaBaThb Ha yepTexkax, MOJAENAX U B pPEallbHOM MHUPE
MHOTOTPAHHUKH U TeJa BpallleHUsl, KOHCTPYUPOBaTh NT€OMETPUUECKHE MOEIIH;

(GopMupoBaHHE  TMOHUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  MOCTPOCHMS
MaTeMaTHUYECKUX TCOpuH, (popMHupoBaHHE MOHUMAHUS POJIM AaKCHOMATUKH MPH MPOBEIEHUU
pacCyXJICHUM;

(GopMupoBaHUEe yYMEHHUsS BIaJE€Th METOJAMU JOKAa3aTelIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHUS MX HPUMEHATh, NPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKICHHUS B XOJI€ PEIICHHS
CTEpEOMETPHUECKUX 3a7ad M 3aJad C MPaKTHUYECKUM COJep)KaHueM, (OopMHUpOBaHHE
IIPEICTABICHNU O HEOOXOJUMOCTH [OKAa3aTelIbCTB IMPU OOOCHOBAHMM MAaTEMAaTHYECKHUX
YTBEPKJIECHUN U POJIU aKCHOMATUKH B POBEECHUH JEAYKTUBHBIX PACCYXKICHMI;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
oOy4aromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, WCCIEAOBATEIBCKUX YMEHHM, KPUTUYHOCTU
MBIIIJIEHUS, UHTEPECA K U3YUYEHHUIO T€OMETPHH;

(popMupoBaHUE (PYHKIMOHAIBHOW I'PAMOTHOCTH, PEJIIEBAHTHOW T'€OMETPUHU: YMEHMS
pacno3HaBaTh NPOSBICHHUS TI'€OMETPUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CUTyalUUsX W MNpPU HU3YYEHHH JAPYIMX YYEOHBIX IPEIMETOB,



MIPOSIBJIICHUS 3aBUCHUMOCTEH WM 3aKOHOMEPHOCTEH, MOCIUPOBAHMS pPEaNbHBIX CUTYyalUi,
HCCIIEIOBAHUSI IOCTPOEHHBIX MOJIENIEN, HHTEPIIPETALNH ITOJTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKATENbHBIMU JIMHUAMU ydeOHoro kypca «['eomerpuss» B 10-11
Kjaccax ABIAIOTCS: «[IpsAMble M IUIOCKOCTH B NMPOCTpaHCTBE», «MHOrorpaHHukm», «Temna
BpalieHus», « BEKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHuE «YyMETh ONEPUPOBATH MOHATUIMU,
peJeBaHTHBIMU T€OMETPUH Ha YIIIyOnEHHOM ypoBHE oOyueHust B 10—11 knaccax, OTHOCUTCS
KO BCEM COJIEpKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a GOpMHpPOBAHUE JIOTUYECKUX YMEHUM
pacnpenensieTcss He TOJbKO MO COJAEpXkAaTeNbHBIM JIMHHUSAM, HO U MO TojaM OOyYeHHs.
Copepxanue oOpa3oBaHHUs, COOTBETCTBYIOIEE TNPEIMETHBIM pe3yibTaTaM OCBOEHUS
OdenepanbHO  pabodeil  mporpamMMmbl,  pacnpeaesiéHHbIM MO  rojamM  oOydyeHws,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHUUITUAIBEHBIM BOIIPOCAM
oOydaromuecs: oOpaljalich HEOJHOKPATHO. OJTO IMO3BOJSET OPraHu30BaTh OBJIAJACHHE
FEOMETPUYECKMMH TMOHATHSIMU M HaBbIKAMM IIOCJIENOBATEIbHO M IOCTYNATENbHO, C
COOJII0/IEHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOILIYIO CHCTEMY
r€OMETPUYECKUX TPEACTABICHUN OOyYaroOMIMXCs, paciupsiss U yroyonsss e€, oOpasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTth ycioBusa s auddepeHnnanuu 00ydeHHs, MOCTPOSHUS WHANBUAYaTbHBIX
oOpa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJIEHHOE U3YYeHHE TeOMETPUM Kak
COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOJIFOTOBUTH 00YYAIOIIUXCS K MPOJIOJDKEHUIO U3YUYEHUSI MAaTEMAaTUKH ¢ YIETOM BhIOOpa
Oynymeit  mpodeccun,  obecreuynBass  MPEEMCTBEHHOCTh  MEXAy  OOIUM W
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «['eomerpusi» Ha yrayOonéHHOM ypoBHE oTBoAUTCS B 10
kiacce — 102 yaca (3 yaca B HEJIEO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUA CTEepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHOMAaTHYECKOM TOCTPOSHHHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUM U
CJIIEJCTBUS U3 HUX.

B3anMHOE pacronokeHue NpsMbIX B IMIPOCTPAHCTBE: MEPECEKAOIINECS, apaJIEIbHbIE
n ckpemmBawommecs mnpamele. [Ipu3Haku ckpemmBaromuxcs npsambiX. llapamnenbHOCT
OpsIMBIX W IUIOCKOCTEH B TMPOCTPAHCTBE: MapajUielibHbIE MpPsIMbIE B TMPOCTPAHCTBE,
napauieIbHOCTh TPEX MNPSIMBIX, MNapajuIeIbHOCTh NpsIMOM M TiockocTH. [lapamnenbHoe u
LEHTPaJIbHOE MPOEKTUpOBaHKE, U300paxeHue Guryp. OCHOBHBIE CBOMCTBa MapayljieIbHOTO
npoektupoBanus. M3o0paxkenue ¢Guryp B mHapauieNibHOM  MOPOEKIUU. YTJIbl €
COHAIPABJIEHHBIMU CTOPOHAMH, YIOJl MEXIY NPsIMbIMU B mNpocTpaHcTBe. [lapaienbHOCTh
IUIOCKOCTEN:  MapajulesibHble  IJIOCKOCTH,  CBOWCTBAa  MAapaJIEIbHBIX  IIOCKOCTEM.
[IpocTeiiime TPOCTPAaHCTBEHHBIC (PUTYpPHI HA IUIOCKOCTH: TETPadJp, MapasuieNIeIuIe]I,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYJISIPHOCTh TPSAMOM M IUIOCKOCTU: TEPHEHIUKYJISIPHBIE TIPSMbIE B
IIPOCTPAHCTBE, MPsSMbIC MapajulesibHbIe W MEPIEHAUKYJSAPHbIE K IUIOCKOCTH, NPU3HAK
NEPIECHAUKYISPHOCTU MPAMONM M IUIOCKOCTH, Te€OpeMa O MPsIMOM NEPHEHIUKYISAPHOU
I0CKOCTH. OpTOrOHAIBHOE MPOEKTHpOBaHUe. [leprneHanKynsp U HAKIIOHHBIE: PACCTOSHHE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JO TUIOCKOCTH, TPOEKIUS (UTYpHl Ha
IUIOCKOCTh. IleprneHauKyISIpHOCT IUIOCKOCTEW: IIPU3HAK IMEPIEHAUKYISIPHOCTU JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NPOCTPAHCTBE: YIroJ MEXKAY MNPSIMOM U IUIOCKOCTBIO, JABYIPaHHBIA Yrol,
JIMHEWHBIA yroa JBYrpaHHOro yria. TpEéXrpaHHbli M MHOTOrpaHHble yribl. CBoiicTBa
IUIOCKUX YIJI0OB MHOTrorpaHHoro yria. CBoOICTBa IUIOCKMX U JABYIPAHHBIX YTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUISI TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHukoB, pa3BEépTka MHororpanHuka. Ilpusma: Nn-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBasl U MOJHAS MOBEPXHOCTh mpu3Mbl. [lapamnenenunesn,
MPSMOYTOJIBHBIA MapajuleJIenuIle] U ero cBoucTBa. KpaTuanmme myTy Ha HOBEPXHOCTHU
MHOTOrpanHuka. Teopema Dinepa. [IpoctpanctBennas teopema Iludaropa. [lupamuna: n-
yroibHas MUpaMuja, MpaBUiibHAS M ycedu€HHas nupamuibl. CBoicTBa pédep M OOKOBBIX
rpaHeld npaBWIbHOM mnHpamuabl. [IpaBuibHBIE MHOIOTPaHHUKHU: NpPAaBWJIbHAS MpU3Ma H
MpaBUJIbHAS UPaMUa, IpaBUIbHASA TPEYrojbHAs MUPAMKIA U NMPABWIBHBINA TETpadAp, KyO.
[IpencraBnenne 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3AP, TOJCKAdIP U UKOCABP.

Boluncnenue 537€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yrisl. [lmomanb
OOKOBOI TMOBEPXHOCTU U TMOJHON IMOBEPXHOCTU MPSAMOW MHPHU3MBI, IUIONIaJb OCHOBAHUIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsAMOM mpusMbl. [lnomans GOKOBON MOBEPXHOCTH U
MMOBEPXHOCTHU MIPABWIBHOM MUPAMU/IBI, TEOPEMA O IUIOIIAIN YCEUEHHON MTUPAMUIBI.



CuMmMeTpusi B IPOCTPAHCTBE. DJIIEMEHTHl CUMMETPUM MPABUIBHBIX MHOTOTPAaHHUKOB.
CuMMeTpusi B MPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS MapaJUIeNICNUINea, CUMMETPUS
NPABUIBHBIX ITPU3M, CAMMETPUS IIPABUILHON ITUPAMHUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHAIPABICHHBIC U MPOTUBOIIOJIOKHO HANPABJIEHHBIE BEKTOPHI.
PaBenctBo BekTOpOB. JIEHWCTBHUS C BEKTOPAMHU: CIOKEHHE U BBIUMTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha 4uciao. CBOWCTBAa CJIOXEHUS BEKTOPOB.
CBoiicTBa YMHOXKEHHsI BEKTOpa Ha uucio. [loHsATne KoMIutaHapHble BEKTOpHI. IIpu3Hax
KOMIUTAHAPHOCTH TPEX BEKTOpOB. [IpaBmiio mapannenenunena. Teopema O pasIOKEHUU
BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM BeKTOpam. lIpsAmoyroibHas cucrtemMa KOOpPJIMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsI3b  MEXIYy KOOpJAMHATAMU BEKTOpa W
KOOpAWHATAMU TOUYEK. YTOJ MEXAy BekTopaMu. CKalsIpHOE MPOU3BEIEHNE BEKTOPOB.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE CPEJHEIO
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TO3UIIMU OOydYaIOlIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp TPakIaHCKOro oOIIecTBa
(BBIOOPHBI, ONIPOCHI U APYroe), YMEHHE B3aMMOJICHCTBOBATH C COIMAJILHBIMU UHCTUTYTAMHU B
COOTBETCTBUHU C X (DYHKIIUAMHU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON IPaKJaHCKOW UACHTUYHOCTH, YBOXKEHUS K MPOIILJIOMY
U HACTOAIIEMY POCCUMCKOW MATEMAaTUKHU, LEHHOCTHOE OTHOIICHUE K JOCTHUKECHUSIM
POCCHUMCKMX MaT€MaTHUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJbI, UCIOJb30BAHUE ITUX
JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHUE JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEAEHUSA, CBSI3aHHOIO C IPaKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U JIESITENbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B
MOCTPOCHHE YCTONYMBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE  OTHOUIEHWE K MHpPY, BKIOYAas OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pPaCcCyXJICHHH, BOCIPUUMYHUBOCTh K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnueckoe BocmUTaHKE:

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTeMAaTHMYECKHE 3HAHWS B WHTEpecax
3I0POBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO
(3mopoBoe MHTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryiaspHas
¢usznueckass aKTUBHOCTB), (U3MYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHUSIX CIIOPTHBHO-
03/I0POBUTEIIBHOMU 1€ TEIIbHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTU TPYIOJIOOWS, WHTEpEC K PazIuYHBIM
chepam mpoPECCHOHAIBHON  JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U  eé
MPWIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oynymieid mpodeccun wu
peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTH4ecKOMy O0pa30BaHUI0O U €amMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU IKU3HH,
FOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEUICHUWU MPAKTHYECKUX 3a/lad MaTeMaTH4eCKOu
HaIpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOILECCOB HA COCTOSIHUE MNPUPOJHOW U COLMAIBHOM CPENbl, OCO3HAHUE



IJI00AJIBHOTO  XapakTepa HKOJIOTMYECKUX MpoOjieM, OpUEHTauusi Ha MpPUMEHEHHE
MaTeMaTUYeCcKUX 3HAHMM [ pelieHus 3agad B o0JacTH  OKpYyXKaroulell cpensbl,
IUIAHUPOBAHUE TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCJIEACTBUI I OKpYyXKaroumen
Cpensl;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

c()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOIIECTBEHHON NpPAaKTHUKW, MOHMMAHME MAaTEMAaTHUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON NEeATEIbHOCTH, STAloOB €€ pa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHS
LIMBUJIU3ALIMM, OBJIAJICHUE SA3BIKOM MATEMaTUKH W MaTeMaTU4YeCKOM KYJIbTypod Kak
CPEIICTBOM IO3HAHMSI MUPA, TOTOBHOCTh OCYHIECTBISATH MPOCKTHYIO U MCCIEI0BATENIbCKYIO
NEeSATENbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS

ba3oBblie JiornyecKkue 1ecTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXAY TMOHATUSAMH, (OPMYJIUPOBATH OMNPEICICHUS TOHSATUH,
yCTaHABIIMBATh CYIICCTBEHHBIA MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUSA JJIsi OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOIMMOTrO aHAIIN3a;

BOCIPUHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIEC U
OTpHUIATEIbHBIC, €AUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (haKTax,
JAaHHBIX, HAOJMIONEHUAX U YTBEPXKICHUSAX, TMpejaratb KpPUTEPUU JJIS BbBISBICHUA
3aKOHOMEPHOCTEUN U MPOTHBOPCUMI;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIHYEHNH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOATENIBHO JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIpsIMbIE
U OT NMPOTUBHOIO), BBICTPAWBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOWpATh CHOCOO pemeHus y4deOHOW 3amadn (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BBHIOMpATh HamOoJiee MOAXOMANMNA C yYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

UCIOJB30BaTh  BOMNPOCHI  KaK  MCCIENOBATENIbCKUM  WMHCTPYMEHT  IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIUE MPOTUBOPEYHE, NPOOJIEMY, YCTaHABIUBAThH
HMCKOMOE ¥ JaHHOE, ((OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEJ0BaHUE I10
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTUYeCKOoro oO0beKTa, SIBICHUS], POLIECCa, BISIBICHUIO
3aBUCUMOCTEH MEXAY 00BEKTaMHU, SIBICHUSIMU, TPOIIECCAMHU;

CaMOCTOSITEIbHO  (pOpMYJIMpOBaTH 00OOLIEHHS W  BBIBOABI MO  pe3yJibTaTam
MPOBEAEHHOTO HAOIIOJICHHS, MCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U 000OIIICHHUIA;



IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, 4 TAKKE BBIIBUIaTh IPEANOI0KEHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JePUIMTHI MHPOPMALUU, TaHHBIX, HEOOXOJUMBIX Il OTBETA HA BOMPOC U
JUISL PELLIEHUS 3a/1a4K;

BbIOMpaTh MHPOPMALMIO U3 MCTOYHUKOB pA3JIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W HUHTEPHPETUPOBATh HHOOPMAIMIO pPa3IUYHBIX BUAOB U (HopMm
MIPEACTABIICHNS;

CTPYKTYpHpOBaTh MHGOPMALMIO, TMPEACTaBIATh €€ B  pa3iIuyHbIX  (opMmax,
WLUTIOCTPUPOBATH rpadUyeCcKu;

OLICHMBATh HAJAEXKHOCTh HWH(MOPMAIMU 1O CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCcaIbHbIE YUeOHbIE 1eficTBHUS

OO0wenue:

BOCIIPUHHMATh ¥ (POPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCJIOBHSAMHU U LEIAMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMUCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHCHUS IO XOAYy PEIICHHS 3aJa4¥, KOMMCHTHPOBATh ITOJy4YCHHBIH
pe3yJIbTaT;

B X0JIe 0OCYKJICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMBI, MPOOIEMBI,
pelaeMoii 3a/1auu, BRICKa3bIBaTh UJICH, HAIICICHHBIC HA TIOUCK PEIICHHUsI, COTIOCTABIISATH CBOU
CYXJICHUS C CYXKISHUSMHU JAPYrUX YYaCTHHKOB JHAlora, OOHApPYKHBATh pazIudue U
CXOJICTBO TIO3HIIHIA, B KOPPEKTHOU popme popMyTHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTABIIATh PE3YNIBTATHI PEHICHHsSI 3a7a4M, SKCIIEPUMEHTA, UCCIICIOBaHUS, TIPOCKTa,
CaMOCTOSITETTLHO BEIOMpaTh (QopMaT BBICTYIUICHHS ¢ YYE€TOM 3aJad TPE3CHTAlUU |
O0COOCHHOCTEH ayJTUTOPHH.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHUS

Camoopranusanus:

COCTaBIIATH IUIAH, AJITOPUTM DPEIICHUS 3aJlay, BHIOMPATH CIOCOO pEeHIeHHs ¢ y4E€ToM
UMEIOIINUXCS ~ PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIAJ€Th HABBIKAMH TI03HABAaTEIBHOW pedIIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUMI M  MBICIUTENbHBIX MPOLIECCOB, MX PE3yJdbTaTOB, BIAJIETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJISA MPOLIECCA U PE3YJIbTaTa PEUICHUS MAaTEMaTUYECKOW 3a/1a4u;

MpEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]a4d, BHOCUTH
KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HANJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSAM, OOBSICHATH MPUUYUHBI
JOCTH>KEHUSI WM HEJAOCTHXKEHUSI Pe3yJIbTaTOB JIESITEIbHOCTH, HAXOAUTh OILIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:



MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUAYAIbHOU pPaOOTHI
IpU pElIeHUH y4eOHBIX 3a/Jad, MPUHUMATh 1IeJIb COBMECTHOM AESATENbHOCTH, INIAHUPOBATH
OpraHu3alll0 COBMECTHOM paloThl, pacnpenensTb BUAbBI padOT, IOrOBapUBaTHCA,
00CyXJ1aTh MPOLIECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNHOBBIX (popmax padboThl (00CyX1eHHUs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBD» M UHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPIAUHHUPOBATH CBOM ACHCTBUS C
IPYTMMH 4JICHaMH KOMAaHJbl, OLEHWBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOydaromuiicst HAy4UTCS:

e CBOOOJIHO ONIEPUPOBATH OCHOBHBIMU MOHSITUSIMHU CTEPEOMETPUM TIPU PEIICHUH 3a/1a4
U TIPOBEICHUU MAaTeMaTHYECKUX PACCyKICHUMH;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU M CIEJICTBUS W3 HUX TMPU PEIICHUU
TCOMETPUYECKHUX 3a]1a4;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B TPOCTPAHCTRBE, TIJIOCKOCTEN
B IIPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONIEPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C yIJaMU B IPOCTPAHCTBE: MEKY
IOPSIMBIMH B IPOCTPAHCTBE, MEXKY MPSMOMN U TIIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBAThH MOHIATUSIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPaHHUKOB (IIpHU3Ma, MUpamuia,
PSIMOYTOJILHBIN Mapasuienenumnes, Kyo);

e KJIAaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpAss OCHOBAHUS JJI KJIacCU(PUKALIUY;

e CBOOOJHO OMEPUPOBATH TOHATHUSIMH, CBA3aHHBIMH C CEYCHHEM MHOTOI'PAHHHUKOB
TUIOCKOCTHIO;

e BBINIOJIHATH MapajliebHOE, IEHTPAIBHOE U OPTOTOHAILHOE MPOEKTUPOBAHUE (PUTYD
Ha TUIOCKOCTb, BBITIOJHATH N300pakeHUs PUryp Ha IIIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMU  METOJaMH, BBITIOJIHATH
(BBIHOCHBIC) TIJIOCKME YEPTEeKU W3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYP: BHUT
CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW3Ma, MHpPaMUa),
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJHO OMEpUPOBATh MOHITHIMHU: CHUMMETPHUS B TMPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (QUTYPHI,

e CBOOOJHO OMIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpPJIMHATAM
B IPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJT BEKTOPAMU;

e pemaTh 3a/ladyd Ha JI0KA3aTEIhCTBO MAaTEMATHYECKUX OTHOIICHWH W HaXOXKICHHE
F€OMETPUYECKUX BEJIMYMH, TMPUMEHSS U3BECTHBIE METOJbl TMPU PELICHUU
MaTeMaTU4YeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

e TPUMEHATH MpOCTEUIITNE porpaMMHbIE CpeacTBa u AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUH CTEPEOMETPUUYECKUX 3a]1aY;



U3BJIEKaTh,  NPeoOpa3oBbIBaTh W HMHTEPOPETHUPOBATH  MHPOPMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTypaxX, MPEACTABICHHYIO Ha 4Yeprexax u
PUCYHKAX;

IIPUMEHATh IIOJIYYEHHBIE 3HAHWUS HA INPAKTUKE: CPaBHMBATh W AHAIU3UPOBATH
peanpHbIE CUTYAlluH, IPUMEHSTh U3yUYEHHBIE IIOHATHS B IPOLECCE MIOUCKA PEIICHUS
MareMaTudecku Cc(HOopMyIupoBaHHOM  MpPOOJEMbI, MOJEIUPOBATH pPEalIbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSITHUH U TEopeM, almapaTa anreOpbl, pemarb
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYMH;
UMETh TPEeJICTaBIeHUss 00 OCHOBHBIX ATamax pa3BUTHsI F'€OMETPUHM KaK COCTaBHOU
yacTh pyHJaMeHTa Pa3BUTHS TEXHOJIOTHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoiunyecTrBo 1 I
° ara ara no
Tema ypoka 4acoB
n/n U3y4eHHs pakrty
Bcero

OcHoOBHBIE TIpaBUIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TAPAIIISIIBHBIX MPSIMBIX

1 1 05.09.2023
(OTpe3KoB), CepeIMHbI OTPE3Ka
[ToHsTHS CTEpEOMETPUH: TOUKA, TIPSIMAs], TIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBUJIa N300pakeHHsI Ha PUCYHKE TUIOCKOCTH, MapalIeNIbHbIX IPSIMBIX (OTPE3KOB), 1 06.09.2023
CepeIMHBI OTPE3Ka
[MonsiTHs: IepeceKarouecs MI0CKOCTH, TIEpeCceKatoNIecs MpsiMasi ¥ III0CKOCTb;

3 1 07.09.2023
MOJTyITPOCTPAHCTBO
[MonsiTHs: IepeceKaromuecs MI0CKOCTH, IIEPeCceKaoNINecs MPSIMasi U IIOCKOCTb;

4 1 12.09.2023
MOJTyITPOCTPAHCTBO
MHororpaHHHUKH, H300paXKEHHE POCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYD,

5 1 13.09.2023
HECYIIECTBYIOIUX 00BEKTOB
MHoOrorpaHHHUKH, H300paKEHHE TPOCTEHIIINX TPOCTPAHCTBEHHBIX (PUTYD,

6 1 14.09.2023
HECYIIECTBYIOIUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC CICICTBHS U3 HUX 19.09.2023

8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS M3 HUX 20.09.2023

9 AKCHOMBI CTEPEOMETPHH U MEPBBIC CISACTBUS 13 HUX. CIIOCOOBI 3aIaHMsI IPSIMBIX U 1 91.09.2023
IUIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS MPSAMBIX U TUIOCKOCTEH R
N306pakenue ceueHuil mupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIT Yepe3 X

10 pEdpa. M300parkeHne nepeceueHus MoJIy4eHHbIX IIocKocTel. PackpaimBanue 1 26.09.2023
MIOCTPOEHHBIX CEUCHHUH pa3HBIMU LIBETAaMH
N3006pakenue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIT Yepe3 X

11 P PAVILART, FyDA 1 HPHSMEL, EOTOPRE 1D P 1 27.09.2023

pEbpa. M3o0pakeHne nepecedeHusl MoTy9eHHbIX TUIOCKOCTel. PackparBanue




IMOCTPOCHHBIX CceueHU Pa3HBIMH LIBETAMU

N300pakenue ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE MMPOXOIST Yepe3 X

12 pEbpa. M300paskeHue nepeceueHus MoIy4YeHHbIX TNIOCKOCTe!. PackpammBanne 28.09.2023
MMOCTPOEHHBIX CEUCHHUI Pa3HBIMU LIBETAMH
N300pakenue ceueHuil mipaMupl, Kyoa U IPU3MBI, KOTOPBIE MMPOXOIST Yepe3 X

13 pEbpa. M3o0pakeHHe niepecedeHHsI MTOTYICHHBIX TUTIOCKOCTeH. PackpammBanue 03.10.2023
MMOCTPOEHHBIX CEUEHHUI Pa3HBIMU [IBETAMH

14 Merton cieoB JUIsl HOCTPOEHUS CeUeHU 04.10.2023
Merton cienoB [uist mocTpoeHus ceueHuil. CBoiicTBa nepecedeHni MpsMbIX U

15 TocKoCTel 05.10.2023
Merton crenoB A MOCTpOeHUs ceyeHnid. CBOMCTBA MepecedeHn il IPSIMbIX U

16 TocKoCTel 10.10.2023

17 [TocTpoenune ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha pédpax. Co3manue 11.10.2023
BBIHOCHBIX YE€PTEKEH M 3aIiCh IIaroB MMOCTPOCHUS

18 [TocTpoenune ceuenuii B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3znanue 12.10.2023
BBIHOCHBIX YE€PTEKEH M 3aIHCh IIaroB MMOCTPOCHUS

19 [TocTpoenue ceuenuit B mupamue, Kyoe rmo Tpém Toukam Ha péopax. Co3nanue 17.10.2023
BBIHOCHBIX YE€PTEKEH U 3aIiCh IIaroB MOCTPOCHUS

20 [TocTpoenue ceuenuit B nmupamue, Kyoe rmo Tpém toukam Ha péopax. Coznanue 18.10.2023
BBIHOCHBIX YE€PTEXKEH U 3aIiCh IIaroB MOCTPOCHUS

91 [ToBTOpenue maanumerpun: Teopema o MpOMOPLUUOHATBHBIX OTpe3kax. [logooue 19.10.2023
TPEyroJbHUKOB

99 [ToBTopenue mnanumerpun: Teopema Menenasi. PacueTsl B ceueHHAX Ha BBIHOCHBIX 94.10.2023
yeprexax. Mcropus pa3BUTHS ITAHUMETPUH U CTEPEOMETPHU

23 KonTtponsHas padota "Akcuomsl crepeomerpuu. CeueHus" 25.10.2023

24 B3anMHoe pacroioskeHre NpsIMbIX B MpocTpaHcTBe. CKpelnBaroniecs npsmsle. 96.10.2023
[Tpu3Haky cKpenMBarOMuUXCs MPsAMBIX. [lapasiensHble MpsiMbie B TPOCTPAHCTBE

25 Teopema o CyiiecTBOBaHMM U €IMHCTBEHHOCTH MPSIMOM MAapajuIeIbHON JaHHOU 07.11.2023




IPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEKAIEeH HA JAaHHOU IIPSMOM.
JleMMa 0 nepecedyeHnH MapauIeIbHbIX MPSAMBIX INIOCKOCTBIO

[TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa o0 TpEX napayienbHbIX OIpsMbIX. Teopema o

26 08.11.2023
CKPEIIMBAIOIINXCS TPSIMBIX

97 [TapannensHoe mpoekTrpoBanne. OCHOBHBIE CBOICTBA ApAIIIEHOTO 09.11.2023
npoekTupoBanus. M3o00paxenne pa3HbIX GUTyp B MapajuIeIbHON MPOESKIIUU o

28 LenTpanbHas mpoeKusa. YTroy ¢ COHapaBJICHHBIMA CTOPOHAMH. YTOJ MEXKY 14.11.2023
MPSMBIMH
3amaum Ha JOKA3aTeIbCTBO M UCCIIEIOBAHNE, CBI3aHHBIE C PACIIONIOKEHUEM IPSIMBIX B

29 15.11.2023
MIPOCTPAHCTBE
[ToHsTHA: MapaJUIENbHOCTh NPSIMOM U TNIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 NapajuIeIbHOCTH MPSAMOMN U TuIocKkocTH. CBOMCTBA NapauieIbHOCTU MPSIMON 1 16.11.2023
TUTIOCKOCTH

31 I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHNE U I0KA3aTEIbCTBO, CBA3AHHBIE C 91.11.2023
MapajuIeNbHOCTHIO MPSMBIX U TNIOCKOCTEH B MMPOCTPAHCTBE

39 [TocTpoenue ceueHusl, MPOXOIAIIETO Yepe3 TaHHYIO NMPSMYIO Ha YEPTEKe U 99 11.2023
MapaIeIbHOrO APYrou npsiMoil. Pacuér oTHOIIEHUI

33 [TapannensHas mpoekLrs, IPUMEHEHUE JJIsl HOCTPOCHUS CeueHui Kyda u 93.11.2023
napajuienenunena. CpolicTBa napasuiesenuneia i mpu3Mbl o

34 [TapannensHbie TI0CKOCTU. [IpU3HAKK ApATIIEIBPHOCTH JBYX IIJIOCKOCTEH 28.11.2023

35 Teopema o nmapanienbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, TPOXOIAIICH Yepe3 TOUKY, 99.11.2023
HE IPUHAJJISKAITYIO JaHHOW TUIOCKOCTH U CIEJICTBUS U3 HeE

36 CBoiicTBa mapajiesIbHbIX JIOCKOCTEN: O MapajyIeIbHOCTH MPSAMBIX [I€pPeceUeHUs pu 30.11.2023
MepPEeCeYeHHH JIBYX MapauIeNbHbIX TNIOCKOCTEH TpeThen
CBoiicTBa mapajiesIbHBIX MJIOCKOCTEN: 00 0Tpe3Kax MapajuleabHbIX MPSIMBIX,

37 3aKJIFOUEHHBIX MEX]y TapaJlIeIbHBIMU TUIOCKOCTSAMH; O IMIEPECEUEHUN TIPSIMOM C IBYMsI 05.12.2023
napaieIbHbIMU TUIOCKOCTSIMU

38 IToBTOpenue: Teopema [ludaropa Ha mockocTu 06.12.2023




39 [ToBTOpEHME: TPUTOHOMETPUS MPSAMOYTOJIHLHOTO TPEYTrOJIbHUKA 07.12.2023

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapalieenurea 12.12.2023

41 Boruncnenue 1iaMH 0Tpe3KoB B KyOe U NpSMOYIOJIbHOM MapalljiesieuIee 13.12.2023

42 [lepneHUKyYISAPHOCTD NPSAMOM U INIOCKOCTH. [Ipu3HaK NepneHauKyIspHOCTH NPIMOU 1 14.12.2023
Y TUIOCKOCTH

43 [lepneHUKYISIPHOCTD NPSAMOU U INIOCKOCTH. [Ipu3HaK NepneHuKyIspHOCTH NPIMON 1 19.12.2023
Y TUTOCKOCTH

44 Teopema o cymiecTBOBaHHU U enHHcVTBeHHocm IPSIMOA, TIPOXOISIIEH Yepe3 TOUKY 1 90.12.2023
MIPOCTPAHCTBA U MEPICHIUKYIIPHON K TUIOCKOCTH

45 [TnockocTu U nepneHAUKYISIpHbIE UM MPSIMble B MHOTOTPaHHUKAX 1 21.12.2023

46 [TnockocTu U nepneHAUKYISIpHbIE UM MPsIMble B MHOTOTPaHHUKAX 1 26.12.2023

47 [lepnennukynsap u HakinoHHas. [locTpoenue nepneHauKynspa U3 TOUKH Ha MPSIMYIO 1 27.12.2023

48 [Tepnenukynsip u HaknoHHAs. [locTpoeHHE MEPIIEHANKYIIAPA U3 TOUKH HA MPAMYIO 1 09.01.2024

49 Teopema o Tpéx mepneHANKYsIpax (MpsMast © 0OpaTHas) 1 10.01.2024

50 Teopema o Tpéx mepneHANKYsIpax (MpsMast © 0OpaTHas) 1 11.01.2024

51 VYT0JI MeXKTy CKPEITUBAIOIIUMHUCS TIPSIMBIMHU 1 16.01.2024

52 [Torck meprneHIuKYISIPHBIX TPSIMBIX C TTOMOIIBIO IMEPIICHIUKYISIPHBIX TIOCKOCTEH 1 17.01.2024

53 OpToroHanapbHOE MPOCKTUPOBAHUE 1 18.01.2024

54 IToctpoenue ceiquI/Iﬁ KyOa, MpU3Mbl, IPAaBUIILHONW MUPaMH/Ibl C IOMOLIBIO 1 93.01.2024
OpPTOrOHAJIBHOM MPOEKINH

55 IToctpoenue ceiquI/Iﬁ KyOa, MPU3MBbl, IPAaBUIILHONW MUPaMH/Ibl C IOMOILIbIO 1 94.01.2024
OPTOrOHAJIBHOM MPOEKIUH

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO IJI0CKOCTH. [lnockocTn cummeTpuii B 1 95 01.2024
MHOTOI'paHHHKaX

57 [Ipu3Hak nepneHIMKyIIpHOCTU MPSIMON U TUNIOCKOCTH KaK CIIEICTBUE CUMMETPUN 30.01.2024

58 IIpaBunbHBIE MHOTOIPAaHHUKH. Pacd€r paccTosHUI OT TOUYKHU A0 MIOCKOCTH 31.01.2024

59 [IpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTosHUI OT TOUYKHU A0 IVIOCKOCTH 01.02.2024




CriocoObl ONyCTUTh NEPIIEHANKYISAPBI: CAMMETPHS, CIBUT TOYKH 110 TapaJlIeTbHON

60 . 1 06.02.2024
MPSIMOIA

61 CaBur no HenapauienbHOU MPSIMON, U3MEHEHUE pacCTOSHUN 1 07.02.2024
Kontponbhas padota "B3anMHoe pacrnoioskeHHE MPSMBIX U INIOCKOCTEN B

62 P b P P 1 08.02.2024
MIPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKTY TPSIMBIMU Ha TUTOCKOCTH, TPUTOHOMETPHS B TTPOMU3BOJIHEHOM

63 pere: yo Ay TP P P B TP 1 13.02.2024
TPEYroJIbHUKE, TEOpeMa KOCHHYCOB

64 [ToBTOpEHME: YroJ MKy CKPEIUBAIOITUMUCS MPSIMBIMU B TIPOCTPAHCTBE 1 14.02.2024

65 I'eoMeTrpuueckre METOIbI BBIYUCICHUS Yyrila MEKy IPSIMbIMU B MHOTOTpaHHHKAaX 1 15.02.2024

66 JIByrpannbiii yroy. CBOMCTBO JIMHEWHBIX YTIIOB IBYTPAHHOTO yria 1 20.02.2024

67 [lepnennukynspHsbie miiockoctu. CBoCTBa B3aUMHO MEPIIEHIUKYISPHBIX IIIOCKOCTEN 1 21.02.2024

68 [Ipu3Hak nepneHauKyIIpHOCTH IUIOCKOCTEN; TeOpeMa O MPSIMOM MEPECEUEHUS IBYX 1 99 02.2024
IUIOCKOCTEN MEPIEHANKYISAPHBIX TPETHEN MIOCKOCTH R
IIpsMOyroasHBIN NapajieaenuIea; Kyo; N3MEPEHHs, CBOMCTBA IIPSIMOYTOJIbHOTO

69 PAMOYT P i P POy 1 27.02.2024
napaiesienumnea

70 Teopema o AuaroHany MPSMOYTOJIHLHOTO NapaAIJICIICIIUIICIAa U CISACTBUE U3 HEE 1 28.02.2024
CrepeoMeTpHueCKHe U TIPUKIIaTHBIC 331a49H, CB3aHHBIC CO B3AUMHBIM

71 PEONETP PHICTAIIIbIE S 1 29.02.2024
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH
[ToBTOpEHUE: CKpEIMBAONIKECS IPSIMBIC, TTApaJLIeTIbHbBIE ITIOCKOCTH B CTaHIAPTHBIX

72 P PETHHBAIOMHIEET TP P AP 1 05.03.2024
MHOTOT'paHHHKaX

73 [Tapa nmapayienpHBIX IOCKOCTEH HAa CKPEIUBAIOIIUXCS PSIMBIX, PACCTOSIHHE MEKIY 1 06.03.2024
CKPEIIMBAOIIUMUCS MPSIMBIMH B TPOCTBIX CUTYALHIX R

74 PaccrosiHre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT IIPSIMOM JI0 TUIOCKOCTH 1 07.03.2024
Brruncnenue paccTostHU MeXIy CKPEUTUBAIOIUMUCS TIPSIMBIMU C TIOMOTIBIO

75 pacer Ay CRPETHHBAION P H 1 12.03.2024
MePIEeHIUKYISIPHOU MIIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA I TPEeXrpaHHbIX yriioB. Teopema Iludaropa,

76 péxrp yr p JUIsl TPEXIP yr p (arop 1 13.03.2024

TEOPEMbI KOCUHYCOB U CHHYCOB IJId TpéXl"paHHOl"O yria




77 DneMeHTHl chepUIECKO TeOMETPUH: T€0Ie3MUECKHUE JTMHIH Ha 3eMIie 1 14.03.2024
78 KonTpomnpnas padora "Yrisl u paccrosHus" 1 26.03.2024
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1 27.03.2024
80 [Mupamuna. Bunel nupamua. [IpaBunpHas nupamuga 1 28.03.2024
81 [Tpusma. IIpsmas u HaknoHHas npusMsl. [IpaBuiibHas npusma 1 02.04.2024
82 [Ipsimoit mapaienenumne], NpsMOYroOJIbHBIN Mapasuieenunes, Kyo 1 03.04.2024
83 Brinykneie MHOTOTpanHuku. Teopema Diinepa 1 04.04.2024
84 Brinykiible MHOrOrpanHuku. Teopema Diinepa. [IpaBuibHble U IOTYIpaBUIbHBIE 1 09.04.2024
MHOTOTPaHHUKH
85 Kontponbras padota "MuororpanHuku" 1 10.04.2024
86 [ToHsTHE BEKTOpa HA MJIOCKOCTH M B POCTPAHCTBE 1 11.04.2024
87 CymMa BEKTOpOB 1 16.04.2024
88 Pa3nocTh BekTOpOB 1 17.04.2024
89 [TpaBusno mapanmienenurnena 1 18.04.2024
90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1 23.04.2024
91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJTHON MJIOCKOCTH 1 24.04.2024
92 CkaysipHO€ MPOU3BEICHUE 1 25.04.2024
93 Brruncienue yriia Mex 1y BEKTOpaMu B IPOCTPAHCTBE 1 02.05.2024
94 [IpocTeiimue 3a7a49u ¢ BEKTOPAMH 1 07.05.2024
95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 08.05.2024
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 14.05.2024
97 [IpocTeiimue 3a1a4n ¢ BEKTOPAMH 1 15.05.2024
98 O06o0061eHre u cucTeMaTu3alus 3HaHu’ 1 16.05.2024
99 O06o001enre u cucTeMaTu3alus 3HaHu’ 1 21.05.2024
100 HTorosas KOHTpoJbHas paboTa 1 22.05.2024
101 HTorosas KOHTpoJbHas paboTa 1 22.05.2024




102 O0001IeHME U CUCTEMATU3 AU 3HAHUM

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

* Maremaruka. 'eometpus, 11 knacc/ Mep3nsk A.T'., Homuposckuii JI.A., TlonsikoB
B.M.; non penakiueit [logonsckoro B.E., O01iecTBo ¢ orpaHn4eHHOM
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenscTBO «IIpocBernieHue»

* Maremaruka: ['eometpus, 11 kiacc/ Ilorockyes E.B., 3saBuu JI.W., Ob6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIIECTBO
«3narensctBo «lIpocBeienue»

* MaTtematuka: anrebpa v Hauaja MaTeMaTHYECKOTO aHali3a, TEOMETPHUS.
I'eometpus, 10-11 knaccwl/ byty3os B.®., [Ipaconos B.B. mox penakiuei
CanoBuuyero B.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»
Marematuka: anredpa u Hadayia aHanu3a, reometpus. JI. C. AtanacsH, B. @.

byry3os, C. b. Kanomiies, 3. I'. ITo3usik, JI. C. Kucenéra. Mocksa "IIpocsemienue"

2022

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
A. 5. Kononos, 3anauu o ['eometpun mnsa 10-11 k.

PaGouas terpaap mo 'eomerpun 10-11 k. Makapserues 1O. H.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://resh.edu.ru/

http:// standart.edu.ru — HoBbrii ctanaapT o0miero oopa3oBaHusI.

http:// fsu-expert.ru — IToptan no yueoHrKaM (OOLIECTBEHHO — rOCYAapCTBEHHAS
AKCTepTU3a YICOHUKOB)

http:// school-collection.edu.ru — Enqunas kosekius mudpoBeIx 00pa30BaTeIbHBIX
pecypcoB

http:// school.edu.ru — Poccuiickuii 00pa3oBaTebHbII MOpTaI
http://www.kvant.info/ HayuHo — nmomynsipHbIii pHU3UKO-MaTEMATUIECKHUN YKYPHAI

IJIA IIKOJIBHUKOB U CTYACHTOB «KBanTy.
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