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MHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yde6HOMYy mnpeametry «l'eomeTpusi» Ha ypOBHE CpPETHETO
oOmiero oOpa3oBaHHMsl COCTaBlIEHA Ha OCHOBE TpeOOBaHMN K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTENbHON MPOTrpaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanusi, npeactaBieHHbx B PI'OC OO0, Ha ocHoBe (penepanpHOil paboueit
MpOrpaMMbl BOCHHUTAHUA M C YYE€TOM KOHUEMNIMU IMpernojaBaHusl y4eOHOTO
npeamera «l'eomeTpus» B 00pa3oBaTeNbHBIX OpraHu3aunusax Poccuiickon
®denepanuu, a TakxKe:

— ®enepanbHoro 3akona ot 29 nexadps 2012 r. Ne 273-D3 «O06 ob6pazoBaHuu B
Poccuiickon @enepannmn»;

— @enepaabHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJAApTa CPEIAHErO
oO1ero oopazoBanus (yTB. mpukazoM Munoopuayku Poccun ot 17 mast 2012 r. No
413) (manee — ®I'OC COO);

— npukaza Munnpocsemnienus: Poccuu ot 12 aBrycra 2022 1. Ne 732 «O BHeceHUHn
M3MEHEHUN B (QenepanbHblii TOCYIapCTBEHHBIM 00pa3OBaTeNbHBIA CTaHIAPT
cpenHero obmiero oOpa3oBaHUs, YTBEPKIEHHBIM NpHKa3oM MUHHCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413»);

— @enepanbHOI 00pa3oBaTEILHON TPOrpaMMbl CPETHETO OOIIEro 00pa30BaHUS
(yTB. mpukazom Munnpocsemenust Poccun ot 18 mast 2023 r. Ne 371) (nmanee —
®OII COO0O);

— @enepanbHOM pabouel mporpaMMBbl CpeHEro o0Iero 0opa3oBaHus yueOHOTO
npenmera «['eomerpusi» (0a3oBblii U yrinyOnéHHBIM ypoBHM) (manee — DPII
COO);

— npukaza Munnpocsemienus Poccun ot 21 geBpans 2024 r. Ne 119 «O BHecenun
u3MeHeHu B npuitoxkeHus Ne 1 u Ne 2 x nmpukazy MuHucTepcTBa IPOCBEUIECHUS
Poccuiickoii deneparuun ot 21 centadps 2022 r. Ne 858 «OO0 yTBepkieHUu
denepanbHOrO TepevHs YYeOHWUKOB, OMYIICHHBIX K WCIOJIB30BAHUIO TIpU
pean3aliiid  MMEIONINX TOCYJAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX
porpaMM HadyaJlbHOIO  OOILEro, OCHOBHOTO OOWIEro, CpeaHero OOIIero
o0Opa3oBaHUs OpraHH3aIHsIMH, OCYIIECTBISIOITIMHU 00pa3oBaTeNbHY IO
JESTENbHOCTh U yCTAaHOBJICHUS MPEACTHLHOTO CPOKA MCITIOTH30BAHMS HCKITFOUEHHBIX
y4eOHUKOBY;

- YuebHoro maHa cpeaHero oOmiero ooOpaszoBaHus T'OCYJIAPCTBEHHOT'O

BIOJDKETHOI'O  OBIIEOBPA3OBATEJIBHOT'O YYPEXIEHNA «CPEAHSA IIKOJIA
«HEBCKAS» T'OPOACKOI'O OKPYI'A MAPUVYIIOJIb» JOHELIKOU HAPOJIHOU

PECITVBJIMKU ©Ha 2024- 2025 y4eOHbII rox (B COOTBETCTBUU C TMPUKA30M
Munuctepctsa npocseniernst PO ot 18.05.2023 «O6 ytBepxkaeHuu deaeparibHOro
rocyJapCTBEHHOTO 00pa30BaTeNbHOTO cTaHaapTa CPEIIHETO o011ero
oOpa3zoBaHUs»);

— ¥YcraBa TOCYIAPCTBEHHOI'O BIO/DKETHOI'O OBIIEOBPA30OBATEJIBHOI'O
VUPEXJIEHUA  «CPEAHAA  HIKOJIA  «HEBCKAS» T'OPOACKOI'O  OKPYT'A
MAPUYTIOJIb» JOHELIKOIM HAPOJIHOM PECITYBJIMKU (HOBas penakius), yTB.
[Tpukazom MunucrepcTBa o6pazoBanus u Hayku JJoneuxoit Hapogno Pecnybnuku

ot 21 uronsg 2024 r. Ne 432.
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['eomeTpust siBisieTcss OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHETO
o0miero oopa3zoBaHus, TaK Kak 00ecreYrBaeT BOZMOKHOCTb U3YUYCHUS JUCIUILTUH
€CTeCTBEHHO-HAYYHOH HaNpaBJICHHOCTH M NPEIMETOB TyMaHUTApHOTO IIMKIIA.
[Tockonbky  JorMYeckoe  MbIIUIEHHE,  (QopMHpyeMoe  TMpH  H3YyYEHUH
00y4aroMMMUCS TOHITUWHBIX OCHOB T€OMETPHH, NPU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUHU LIETIOYKU JIOTHUECKUX YTBEP)KACHUN MPH PEIICHUU T'€OMETPUUECKUX
3aJa4, yMEHHE BBIABUTaTh M ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
MCIIONIB3YIOTCSL TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIA, B YACTHOCTH
duznyeckux 3amad.

[lenb ocBOEHUS MporpamMmbl yueOHOTro Kypca «['eomeTpusi» Ha yriayOoaéHHOM

YpPOBHE — pa3BUTHE WHIWBUIYAIbHBIX CIIOCOOHOCTEH OOydarommxcs Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTAaBJISIONIEH MpeAMETHOM obmactu «MaremaTuka u
nHpopmaTka»  uyepe3  o0ecrneueHuEe  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKHX 3HAaHUM H  JIEWCTBHIA,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOAUMBIX ISl YCHEIIHOr0 Mpo(ecCHOHaIbHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCTHOJIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPUUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacIIMpeHne NPEICTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KyJIbTYpHI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHHE TMpPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UIYypax KaK o
BOXHEHIIMX MAaTEMAaTHYECKMX MOJEIAX, MO3BOJISIOIIMX OIUCHIBATH W M3y4daTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATHIHOTO anmapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

(¢opMupoBaHne  yMEHUS ~ BIAJE€Thb  OCHOBHBIMM  TOHATUSMU O
OPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMM CBOMCTBaMH, 3HAHHUE TEOPEM,
GopMyn M yMeHUE MX NPHUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHbIE CTIOCOOBI PEIICHUs 3a/1a4;

(dbopMHpOBaHKE YMEHMS PACIIO3HABATh HA YEepTEkKaX, MOJEIAX U B PeaIbHOM
MHUpPE MHOTOTPAaHHUKM U TeJla BpAILIEHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJIEIIN;

(dopMHpOBaHKE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX Teopuil, (GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUN PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellIeHus, YMEHHUS HUX IPUMEHATH, NMPOBOJUTH [OKA3aTEIbHBIE PACCYKICHUSA B
XOJI€ PELIECHHS CTEPEOMETPUYECKUX 3a4ad U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
(opMupoBaHHE NpPEICTaBICHUs O HEOOXOOUMOCTH  JOKa3aTeNIbCTB  IPH
000CHOBaHMU MaTEMaTUYECKHUX YTBEPHKACHUN U POJIM aKCUOMATHUKH B IIPOBEACHUN
JNENYKTUBHBIX PACCyXICHUN;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaronmxcsi, M03HABATEILHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
yMEHUM, KpUTUYHOCTU MBIILIEHUS, UHTEPECa K U3yUCHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHONH T'€OMETPUH:
YMEHHSI pacro3HaBaTh MPOSBICHUS TE€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX KM3HEHHBIX CUTYyaIlUsX W MPH U3YUYCHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl peaJbHBIX CHUTYallMi, UCCIEIOBAHUSI TMOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyUYEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJIEP)KATEILHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBusitorcs: «lIpsMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTtopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHSATUSIMIY», PETIEBAHTHBIMU T€OMETPUU Ha YIITyOlIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JTUHHUSAM ydeOHOro Kypca, a
dbopMHUpOBaHHE JIOTMYECKUX yMEHUH  pacrmpeiensercas He  TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O Tojam oOydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ylibTaraM ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbI, paclpeAeNéHHbIM MO TojaM OO0y4YeHHs, CTPYKTYPHpPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHAIBHBIM BOIIPOCaM 00yYaronIuecs
oOpamiainucb HEOAHOKPATHO. OTO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH MOHATUSIMU U HABBIKAMHU TOCIIEA0BATENIBHO U MOCTYMATENBHO, C
COOJIOICHNEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKHUX MPEICTaBICHUN OOYYarOMIMXCs, PACIIUPSS U YIIIyOIsis
e€, 00pasys NPOYHbIE MHOKECTBEHHbBIE CBS3H.

[lepexon kK M3yueHUIO T€OMETPUH HA YTITYOJIEHHOM yPOBHE TTO3BOJISET:

co3math ycinoBusa s guddepeHuuanuu  00ydeHHS, TMOCTPOCHUS
WHIUBUyIBHBIX ~ 00pa30BaTEIbHBIX MporpamMM, OOECIeunuTh yriIyOJIEHHOE
M3yYeHHE T€OMETPUHN KaK COCTABIISIONICH yueOHOoTro npenMera «MaTteMaTHKa,

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YUYEHUS MATEMAaTUKU C
yu€toM BBIOOpa Oynmymiel mpodeccun, obecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydyenue yuebHOro kypca «I['eomerpusi» Ha yriiyOJIEHHOM ypOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 yaca B Hegemo), B 11 kimacce — 102
yaca (3 Jaca B HeZIeJiO).



COJEP)XAHUE OBYUYEHUS
10 KIIACC

IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTEpEOMETpUU. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajulejIbHble U CKpeluMBaroluecss npsmbie. [Ipu3Haku CckpeluBaromuxcs
npsAMbIX. [lapaninenbHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAIIIEIbHBIE
IIPsIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPAMBIX, APAJLIEIBHOCTD IPSAMOU
u 1aockocTtH. [lapannenbHoe W LEHTpaNbHOE NPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajICNIbHOIO NpOEeKTHUpoBaHUs. M300paxkeHue
Guryp B nmapayuieqbHOM NPOEKIUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YTOJ
MEK]ly NPSAMBIMH B ITPOCTPAHCTBE. llapamienbHOCTh MIIOCKOCTEN: NapajuIebHbIE
IJIOCKOCTH, CBOMCTBa MapaJuIeIbHBIX IJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpPbl Ha IUIOCKOCTU: TETpajJp, NapauleJenumne],
MMOCTPOCHUE CCUCHUU.

IleprieHIMKYIAPHOCTD IPSMOM U IJIOCKOCTU: NEPIECHAUKYIJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC IAPAJIICIbHBIE W IEPIEHIMKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJSAPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
IleprieHIMKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOMl 10  IUIOCKOCTH,  MpOeKHuss  (Urypel Ha  IUIOCKOCTb.
[leprieHAUKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPIECHIUKYJSIPHOCTH — JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yribel B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYTPaHHBIN
yIoJI, JIMHEWHBIM yTOJl IBYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHtHoro yria. CBoilicTBa IIUIOCKMX U
JNBYIPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHUKH

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpumsma: n-yrosbHas
npusMa, mpsiMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapaytenenunien, NOPSAMOYTOJIBHBIA — NApajuleseNune], U  €ro  CBOMCTBA.
Kparvaiimme mnmyTw Ha TMOBEPXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuza,
npaBuwibHas M yceu€HHas nupamuabl. CBoiicTBa pébep M OOKOBBIX T'paHen

IIPAaBWJIBHOW nupaMubl. lIpaBuiibHbIE MHOTOIpPaHHUKM: INpPAaBWIbHAs IpU3MaA U
IIpaBWJIbHAsA IHPAMHUAA, NPABUIIbHAs TPEYroJibHas MNHUPAMUAA W IPABWIbHBIA
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TeTpasap, KyO0. IlpeacraBieHue O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
TOJIEKa’Ip U UKOCadIp.

Bbluncnenue 31€MEHTOB MHOTOTPaHHMKOB: pEéOpa, AuaroHald, YIJblL
[Inomans OOKOBOW IMOBEPXHOCTH M IOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMI, TeOopeMa O OOKOBOW MOBEPXHOCTH MPSIMOWU IMPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH MW IOBEPXHOCTH NPaBWIBHOW NUpPamMUIbI,
TEOpeMa O IUIOLAAN YCEYEHHOW MMPAMU/IBI.

CummeTpuss B INPOCTPAHCTBE. IJJIEMEHTBl CUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPUSA MPAaBHUIBHOU
MU PaMHU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IIoHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBbl KOJUIMHEAPHBIC, COHANPABICHHBIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
IToHsiTME KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamtenenumnena. Teopema O pPa3JoKEHHH BEKTOpa II0 TPEM
HEKOMIUTaHApHBIM  BekTopaMm. [IpsMoyrosibHass cucreMa  KOOpPAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIY KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHd TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[ToHATHA: LUIMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAasl IOBEPXHOCTH,
chepuueckas TIMOBEPXHOCTb, OOpasywomue mnoBepxHocTed. Tema BpaleHus:
OWIMHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. B3aumHoe pacnosioxxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxenue ten
BpallleHusl Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHbIE cBoicTBa 00bEMOB Tei. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO Mapajjienenumnena u ciaeactsus u3 He€. OO0bEM mpsMod U
HAKJIOHHOW MPU3MBI, LIWJIMHIpA, TUpaMuabl U KoHyca. O0OBEM mapa U 1MapoBOro
CErMEHTA.

KomOunanuu Ttenm BpalieHus U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
MUIUHAP, OmNHcaHHas okoyio mwmHapa. llepeceuenne cdepsl u mapa ¢
mockocThio. Kacanuwe mapa u cdepbl MIOCKOCThIO. [loHSITHE MHOTOTpaHHUKA,
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OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalICHUSI.

[Inomans MOBEPXHOCTH UWJIMHAPA, KOHYyca, IUIOMIaab cepbl U e€ yacTeil.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEN
nonobueix ¢uryp. IIpeoOpazoBanue momoOus, romoreTHs. Pemienue 3amay Ha
IJIOCKOCTHU € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedeHnii MHOTOTPAHHUKOB M TEJ BPAILICHUS: CEUCHUS LIMJIUH]IPA
(mapanienbHO YW TEPHEHAMKYJSPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEPEeHOCca
CEKYIIEN TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauun Haa BekTopaMud. BektopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkEHUA. [IpsMoyronbpHas
cucTeMa KOOpAWHAT B IpocTpaHcTBe. KoopnuHatel BekTopa. PasnoxeHnne BeKkTopa
no ©Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PELUICHUH TeOMETPUUYECKUX
3a/1ad4.

JIBUMKeHUs B IPOCTPAHCTBE

JBuxenus: poctpancTBa. OTtoOpaskeHus. JIBUKEHUST U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)KCHUW. BuIbl JIBWXKCHUN: TMapajuIebHBIA IEPEHOC,
LHEHTpajbHas CHUMMETPUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsimas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJEHHBIN YPOBEHD) HA  YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpaxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YyHAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Yj€Ha  pPOCCHICKOro  o0IiecTBa,  MNpPEJACTaBICHHE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUH,
Ipoleayp TPakKIaHCKOTO o0IiecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBHUH C HX
GYyHKIUSIMY 1 Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaTE€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JNOCTHUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTUYECKOMU MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHXKEHMH B JAPYTHX HAyKax, TEXHOJIOTHsSX, chepax
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SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IICHHOCTEH POCCHHCKOTO Hapoja, c(hOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHYCCKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYCCKUM
IPUMEHCHUEM JOCTH)KCHUH HAyKM M JICATCIIBHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3cTeTnYecKoe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETHKY MaTEeMaTHYCCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajiau, PEIICHUMH, PACCYX ICHUH, BOCIIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHBIX BHJIOB HCKYCCTBA;

5) ¢pu3nyeckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMCHSATh MaTeMaTHUECKWe 3HaHUS B
HWHTEpecax 3J0POBOT0 U 0€30I1acHOr0 00pasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3[IOPOBOE MHUTaHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATHU U
OTJIbIXa, pEryJisipHas Qu3nvecKkas akTUBHOCTH), (PU3MUECKOe COBEPIICHCTBOBAHHE
IIPH 3aHATHIX CIIOPTHBHO-03/I0OPOBUTEILHOM JEATEIBHOCTBIO;

6) Tpya0BOE BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TPYAOIIOOHS, HHTEpeC K
pa3auuHbiM  chepaM  MPOPECCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW M €€ TNPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieii mpodeccur W pealn30BbIBATh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,

TOTOBHOCTh W  CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMo0Opa30BaHUI0 Ha MPOTSHKEHUH BCEH KH3HU, TOTOBHOCTh K aKTHBHOMY
YYacTHUIO B PEIICHUM MPAKTUYCCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPABJICHHOCTH;

7) 3KOJIOTHYeCKO€e BOCIIUTAHNE:

c(OPMHUPOBAHHOCTh  DKOJIOTMYECKON  KyJNbTYpbl, TOHMMAHHE BIIMSHUSA
COILIMAJIbHO-I)KOHOMHUYECKUX TPOIIECCOB HA COCTOSIHME MPUPOTHOW M COIUATBHOMN
Cpe/ibl, OCO3HAHKE TJI00ATBHOTO XapaKTepa IKOJIOTHUSCKUX MPOOJIeM, OpHEHTAIUS
HAa TPUMEHCHWE MAaTeMaTHYSCKUX 3HAHWK i1 pemieHWs 3amad B o0jacTd
OKpY)Karollel cpeapl, TUIAHUPOBAHWE ITOCTYIIKOB W OIICHKH WX BO3MOYKHBIX
HOCJICACTBHM SIS OKPY KAIOIICH CPEJIbI;

8) HeHHOCTH HAYYHOTI'0 IIO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOINECTBEHHOM  MPaKTUKH, IOHHUMAaHHE
MaTeMaTHYECKOM HayKM Kak c@epbl 4YeJ0BEUECKOH AeSITeIbHOCTH, JTaroB eé
pasBUTHS W 3HAYMMOCTH JUJISI PA3BUTUS [IMBHJIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOH KyJIbTypOH KakK CpEICTBOM IIO3HAHWS MHpa,
TOTOBHOCTh OCYIIECTBIIATh NPOSKTHYI0 W HCCISAOBATEIBCKYIO JCATCIIBHOCTD
WHJIMBUYaIbHO U B TPYIIIIC.



METAIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS

ba3oBble Jiornueckue AeMCTBHUA:

BBISBISATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUH MEXKIYy MOHATUAMH, (POPMYIHUPOBATH
oTpeeICHUS TIOHSITHIA, yCTaHABINBATH CYIIECTBEHHBIM NMPHU3HAK KJIACCHU(PUKAIIAH,
OCHOBaHUSI /111 00O0OIIEHHS U CPAaBHEHHU S, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMynmHpoBaTh HW  TPEoOPa30OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpEAJiaratb KPUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX U
VHAYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTENIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPHKICHHUMN
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CcMoco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh HamOoJee TMONXONAIMHA C  Y4EToM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBareibCKue IeiCTBHUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IIO3HAHMSI,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (OpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTu4ecKoro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSTENIbHO (OPMYIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
POBEIEHHOTO  HAOJIOJCHUS, WCCICIOBAHUSA, OICHHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIpOIlecca, a TakXKe BBIABUTATH
MIPEAMOIIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha
BOTIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMPATh MHPOPMAIIIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB M
dbop™m mpeacTaBICHUS;



CTPYKTYypUpPOBaTh HMH(GOPMALIMIO, MPENCTaBIATh €€ B pazNUYHbIX (Popmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaJEXHOCTD uH(bOpMaIuu o CaMOCTOATENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHUBeEpCAJbHbIE YUeOHbIE JeHCTBHA

Oo01enue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYXKJACHHUSI B COOTBETCTBHH C YCIOBHSIMH U
[easIMUA  OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUS MO XOMy PEIICHHS 3aadH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0Jie 0OCYXKJICHHS 3aJiaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOM TEMBI,
MpoOJIeMbI, pelIaeMol 3ajavd, BHICKAa3bIBaTh HWJEH, HAICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYyTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh Pa3IMYAe W CXOACTBO TO3HWIMH, B KOPPEKTHOH (opme
(dbopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YIbTAaThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (OpMaT BBICTYIUICHHS € Y4€TOM 3ajad
MIPE3EHTAlUN U OCOOEHHOCTEN ayTUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanms:
COCTaBJIAThH IJIaH, aJTOPUTM PEIIECHUs 3aJa4M, BRIOUPATh CIIOCOO PEIICHUS C

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLny.

CaMOKOHTPOJIb, IMOLMOHAIBLHbBIA MHTE/JIEKT:

BJIQJIETh  HABBIKAMHM  IO3HABATENbHON  peueKCMH Kak  OCO3HAHMS
COBEpLIAEMBIX JACHCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca U pPe3ysibTara pPElICHUs
MaTEMaTUYE€CKOM 3a/1a4H;

[pEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH IPU PEIICHUM 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTAaTa LIETU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JOCTHXKEHUS WIIA HEIOCTHXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eSITEJILHOCTD:

IIOHMMATh M MCHOJI30BAaTh NMPEUMYIIECTBA KOMaHAHOU U WHAWBUIYAIbHON
paboThl TpU pElIEHUH YYeOHBIX 3a4ay, MNPUHUMATh LEeldb COBMECTHOM
JESTeNIbHOCTH, TUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThl, paclpeaesiTh
BUIbl paboOT, JOroBapuBaThcs, OOCYXAAaTh MPOLECC M pPe3ysIbTaT padoThl,
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000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acCTBOBATh B IPYNMOBBIX (opmax padboThl (00CYyX IeHHsS, OOMEH MHEHHUH,
«MO3TOBBIC INTYpMbI» H WHBIC), BBIIONHATH CBOIO 4YacTh pabOThl U
KOOPAWHHUPOBATh CBOM JCHCTBHSI C JPYTUMH WICHAMH KOMAaHIbI, OIEHUBATH
Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOICHCTBUSI.

HNPEJIMETHBIE PE3YJIbTATHI

K xoniry 10 kacca o0yyaroniniicst Hay4YuTCs:

e CBOOOIHO ONEpUPOBATH OCHOBHBIMH MOHATHSMH CTEPEOMETPUU NPHU
pelIeHnn 3a7a4 U MPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHHIA;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PELICHUU
reOMETPUUYECKUX 33/1a4;

e KJAacCU(UIMPOBATh B3aMMHOE pACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATh NOHATUAMHU, CBSI3aHHBIMU C yIaMH B MPOCTPAHCTBE:
MEX1y IPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOMN U MIIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHHUKOB (IpU3Ma,
nupamuaa, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KJacCUUUUPOBATH  MHOIOTPAHHMKHM,  BbIOMpass  OCHOBaHUS IS
KJ1accu(pHUKaInu;

e CBOOOAHO  OmepuUpOBaTh  MOHITUSAMM, CBA3AaHHBIMU C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH MapajlieNbHOE, LIEHTPAIIbHOE U OPTOTOHAJIBHOE MPOESKTUPOBAHHUE
¢buryp Ha TIOCKOCTb, BBITIOJIHATH U300pakeHUs GUTYP Ha TIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOI'PAaHHUKOB Pa3IWYHBIMH METOJAaMH, BBIMIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP: BUJ
CBEpXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMHJIA),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYJT;

e CBOOOIHO OMEPUPOBATH MOHATHSIMHU: CAMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh
Y TNIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOLUIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBHITNIOJHATH JCHCTBUS HAJl BEKTOPAMH;

e pemarh 33Jauyd Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKHMX OTHOIICHUH H
HAX0XKJIEHWE T€OMETPUUECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METOJbI IpU
pEIIEHNH MaTeMaTUYEeCKUX 3a/Jad IOBBILIEHHOIO U BBICOKOIO YPOBHS

11



CJIOKHOCTH;

IIPUMEHATh  NPOCTEUILNME  IPOIPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPECOMETPUUECKUX 3a1a4;
U3BJIEKaTh, MPeoOpa3oBBIBAaTh W HHTEPIPETUPOBATH HHGPOPMAIIUIO O
IMPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTrypaxX, TMpPeICTaBICHHYIO Ha
yepTexax U pUCYHKax;

IIPUMEHSTH [OJyYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAJIU3UPOBATH
pealbHble CUTYyalluy, NPUMEHATh U3YUYCHHBIC IOHATHUS B IIPOLIECCE IOUCKA
pellieHrsT MaTeMaTU4ecKd CHOpMyIMpOBAaHHOW MPOOJIEMBI, MOAECTUPOBATH
peanpHbIE CUTyallUM Ha S3BIKE T'€OMETpUH,

HCCIICAO0BATh IMOCTPOCHHBIC MOACIHN C HMCIIOJIB30BAHHUCM TI'COMCTPHUYCCKHUX
MOHITUH M TCOPCM, allllapara anre6p1>1, peuiaTb IIPAKTHUYCCKHUC 3aladi,
CBA3AaHHBIC C HAXOXKIACHHUCM I'COMCTPHUUYCCKHUX BCIINMYHUH,
HMCThb IIPCACTABICHUA 00 OCHOBHBIX JTamax pPa3BUTHA TCOMCTPHUHU KakK
COCTaBHOM 4acTH (I)YHI[aMeHTa pa3BUTHUA TEXHOJIOTHUH.

K konmy 11 kiaacca oOygaroniuiicss HayqYuTCs:

CBOOOIHO ONEpUPOBATh MOHATUSMH, CBA3aHHBIMU C LWJIMHAPUYECKOM,
KOHMYECKOW M c(eprUuecKod IOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTYYECHHUS;

OTIEPUPOBATH MOHSATHUSMHU, CBSI3aHHBIMU C TEJaMH BPAIICHUS: LUIHHIPOM,
KOHyCOM, c(hepoit U mapom;

pacno3HaBarh Teja BpaleHus (LWIMHIAP, KOHYC, cepa U 1map) U OObACHIThH
CHIOCOOBI MOTYUYEHUS TEN BPALLEHUS;

KJIacCCU(UILIMPOBATH B3aUMHOE PACIIOIOKEHUE Chephl U TIIOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpallleHus,
00BEMBI U TUIOMIAAW TIOBEPXHOCTEH MHOTOTPAHHUKOB M Tell BpalleHUs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyI;

CBOOOJIHO OTMEpPUPOBATH MOHITHIMH, CBSI3aHHBIMH C KOMOWHAIIUSIMU Tel
BpallleHusT ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIMCAaHHBIA B cdepy U
ONHKCaHHBIM OKOJIO c(ephl, cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpallCHUS,;

BBIYUCIISATH COOTHOIICHUS MEXKAY TUIOIIAISIMHU MOBEPXHOCTEH W 00BEMaMU
IMOTOOHBIX TENT;

M300pakaTh U3ydaembie (QUTYpPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHUsI TEJ BPAIlICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATL M NPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Purypax, mpeAcTaBiICHHYIO Ha

yepTexkax U pucyHKax;
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cBOOO/IHO ONIEPUPOBATH IOHATHEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEPALNU HaJ] BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT;

peniaTb TEOMETPUYECKUE 3aa4X HA BBIYMCICHUE YIJIOB MEXKIY IPSIMBIMHA H
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUN OT TOYKHU JI0 IUNIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PELLIECHUY;

CBOOOJIHO ONEpUpPOBaTh IOHATHUSAMH, CBS3aHHBIMU C JIBUKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKCHU;

BBIIIOJIHATh ~M300pa)K€HHWS MHOTOIPAaHHMKOB W TEJl BpalleHUs Mpu
MapajyIeIbHOM  MEPEHOCE,  UCHTPAIBHOM  CUMMETPUH,  3€PKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00US;
CTPOUTH CE€YEHHs MHOIOTPAaHHUKOB M TEJI BPAILCHHS: CEYCHHs LUIMHIpA
(mapanienbHO U MEPHEHAMKYJSIPHO OCH), CEUEHUsl KOHyca (mapajulesibHbIe
OCHOBAHMIO M MPOXOSLIME YepPE3 BEPIINHY ), CEUEHUS 1I1apa;

WCIIOJB30BaTh METOABl TOCTPOEHUsS CEUYECHUM: METOJ CJENO0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYIIEH TIOCKOCTH;
JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKIACHUS;

OPUMEHATh TE€OMETPUYECKHE (AKThl Il PELICHUS CTEPEOMETPUUYECKHUX
3a7a4, IPEAIONararolMXx HECKOJBKO IaroB pELIeHUs, €CIH YCIOBUsA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemarp 3aJa4d  Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUMX OTHOLIEHUW W
Hax0>KJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHATh TPOTPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHMKALIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a7aY;

IIPUMEHSITH MTOJyYEHHbBIEC 3HAHUS HA IPAKTUKE: CPAaBHUBATh, aHATM3UPOBATH U
OLICHUBATh PEAIbHBIE CUTYALUH, IPUMEHATh U3YUYCHHBIC NIOHATHUSA, TEOPEMBI,
CBOICTBa B MPOLECCE MOUCKA PEUICHUS] MaTeEMaTHYECKH C(hOPMYITHUPOBAHHON
npoOJemMbl, MOJAEIHUPOBATh pPEANbHbIE CHUTYallUM Ha S3bIKE TE€OMETPHH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIM C MCIIOJIB30BAaHUEM TI'€OMETPUYECKUX
HNOHSATUA M TeopeM, ammapara anreOpbl, pelaTh MpaKTHUYEeCKHe 3aJaud,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYHNH,;

UMETh TMpeACcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHMUE
10 KJTACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMblI Bcero Kontporbuete | Mpaxririeckue o0pa3oBaTe/IbHbIC
padoThI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHOe pacrionokeHue npsMsIx B 6 1
IPOCTPAHCTBE
3 [NapannenbHOCTh MPSAMBIX B TUIOCKOCTEH B 3
IPOCTPAHCTBE
4 [eprieHAUKYISIPHOCTH TPSIMBIX U o5
TUTOCKOCTEH B IMPOCTPAHCTBE
VYTIIBl ¥ paccToAHUSA 16
MHororpanHuKH 7
BekTops! B IpocTpaHcTBE 12
8 [ToBTOpeHnue, 06001IeHNE U CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/ P Konrpoabusie | Ilpakruyeckue (ucpp )
NMPOrpamMMbIl Bcero o0pa3oBaTejIbHbIE
padoTbI padoThbI
pecypchbl
1 AHaMTHYECKasi TEOMETPHS 15 1
5 [ToBTOpEHHE, o6o6meHI/£e u 15 1
CUCTeMAaTH3alHsl 3HAHHHA
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnommany moBepXHOCTU ¥ 00BEMBI 9 1
KPYTIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpenue, o6061ueH1/ie u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KontposbHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

JIeKTPOHHbIE
uudpoBbie

o0pa3oBarte/ibHbIE

pecypchl

OcHoBHbI€ ITpaBUJIa U300pa’KEHUS Ha
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
psIMBIX (OTPE3KOB), CEPEAMHBI OTpe3Ka

[ToHATHS cTEpeOMeTpun: TOUKA, IIpsMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBHJia U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajJICIIBHBIX IPAMBIX
(OTpe3KOB), CEpPEeTUHBI OTPE3KA

IlonsTns: MepeceKarommecs rmiIoCKoCTH,
nepeceKkarommecda npsamMasa 1 miIOCKOCTh,
MOJIyIIpOCTPAaHCTBO

[MonsiTus: epeceKaromuecs IOCKOCTH,
HiepeceKaroImecs npsmMast ¥ II0CKOCTh;
THOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE

16




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUU U NIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus u3 HUX. CriocoObl 3a1aHUS
IPSIMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U TIOCKOCTEH

10

N306paxkenue ceuenuit nupamuipl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAST Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEYCHUHN Pa3HBIMHU I[BETAMU

11

N300pakeHre ceueHui MUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOIAT YE€pe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTeH. PackpainBanue
MOCTPOCHHBIX CEYCHUHN Pa3HBIMHU I[BETAMU

12

N300pakeHre ceueHui MUpaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YE€pe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMHU I[BETAMU

13

N300pakeHune ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpainnBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMH BETAMU

14

Merton cieoB i MOCTPOCHUS CEUCHUI
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15

Mertopa crieioB I HOCTPOCHUS CEYCHU.
CBolicTBa nIepece4eHni PSIMBIX U
IJIOCKOCTEN

16

MeTton crenoB i IOCTPOEHUS CEYEHUH.

CBolicTBa repeceueHui MpsiMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH M 3aIlUCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [Togobue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Meunemnas. PacueThl B ceueHUIX Ha
BBIHOCHBIX UepTekax. Micropus pa3BuTus
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IJITAHUMETPUH U CTEPEOMETPUH

23

KonTpoabHaas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnoyioxKeHue NpsIMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsamsble. [Tpu3Haky cKpemuBaroImxcs
npsambix. [TapamuienbHble npsmble B
HPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMO MapasuieIbHON
JTAHHOM MPSAMOU, MPOXOAIIEH yepe3 TOUKyY
MIPOCTPAHCTBA U HE JISKAIleH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napajuieIbHbIX TPSAMBIX IIOCKOCTBIO

26

[TapamnensHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuiedbHbIX IPAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

27

[TapamienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEILHOTO
npoekTupoBaHusl. M3o0paskeHune pa3HbIx
¢buryp B napauenbHON NPOSKIUU

28

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMU. YTOII
MEXAY MPSMBIMU

29

3amaun Ha JOKA3aTEILCTBO U
HCCIIeOBaHUE, CBA3AaHHLIC C
PacIoNIOKEHUEM TPSIMBIX B TPOCTPAHCTBE

30

[ToHsTHS: TapauIeNbHOCTh MPSAMON U
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MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
[apauIeIbHOCTHU MPSAMOU U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYUCJIICHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBC

32

IToctpoenue ceuenust, TPOXOIAILETO YEPE3
JAHHYIO MPSIMYIO Ha YEPTEKE U
MapajuIeIbHOTO IPYrou npamoi. Pacuér
OTHOIIICHUI

33

[TapannenpHast mpoeKLus, IPUMEHEHNE
JUTSI TIOCTPOESHUS ceueHU Ky0Oa u
napauienenuneaa. CBoicTea
napasuieNienunea u Ipu3Msbl

34

[TapannensHble nnockoctu. [Tpusnaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 nmapamieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXO}IS[HIGfI
yepes TOUKY, He IPUHAJIeKAILYI0 JaHHOM
MJIOCKOCTH U CIEACTBUS U3 HEE

36

CBoiicTBa MapauIEIbHbIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHUS
IIPU NIEPECEUYEHNH JIBYX MAPAJUIEIBHBIX
IJIOCKOCTEN TpETher

37

CBoiicTBa MapauieTbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
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3aKJIF0YEHHBIX MEX/y NapajieIbHbIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOM ¢
JBYMsl ITapaJIJICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [Tudaropa na
IJIOCKOCTH

39

[IoBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 IpsSIMOYTOJIEHOTO
napajuiesienumnesa

41

Borunicnenue JUIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[TepnieH UKy ISIPHOCTD NIPSMOM U
mockocTy. [Ipru3nak
NEPHEHANKYIAPHOCTH IIPIMON U
IIJIOCKOCTH

43

IlepneHAUKyYISAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPIEHANKYJIAPHOCTH IIPIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOM, MMPOXOISIIICH
4yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYIISAPHOM K ITIOCKOCTH

45

[InockocTH M epneHUKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[110cKOCTH U IEPIIEHIUKYIIPHBIE UM
psiMble B MHOTOTPaHHHUKaX

47

[leprieHquKyIsIp ¥ HAKJIOHHASL.
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[TocTpoenue neprneHauKyIIsspa U3 TOYKU Ha
IIPSIMYIO

[IepnieHAUKYIISIp ¥ HAKJIOHHASL.

48 [TocTpoenue neprneHaUKyJIsipa U3 TOUKU Ha
IPSAMYIO

49 TeopeMa 0 TpEX NepHEHANKYIISIPAX
(mpsimast 1 oOpartHas)

50 TeopeMa 0 TpEX NepHEeHANKYIISIPAx
(mpsimast 1 oOpatHas)

51 Yron Mexy CKpelBarOIMMHUCS
IPSMbIMU
[Touck nepneHIMKyISIpHBIX IPSMBIX C

52 MOMOIUIBIO EPIIEHNKYISPHBIX
IJIOCKOCTEN

53 OproroHaiabHOE TPOSKTUPOBAHUE
[TocTpoenue ceuennii Kyoa, IpU3Mbl,

54 IIPABWJIBHOM TUPAMHU/IBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuenuii kyda, mpu3Msl,

55 MPaBWJIbHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTrOHAJILHOM NMPOEKLNU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO Iu1ocKoCTH. [Imockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

57 IIpu3Hak neprneHMKyIspHOCTH IPSIMOU 1
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér

paCCTOSIHI/II\/'I OT TOYKH OO IIIIOCKOCTH
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59

[IpaBunbHbIE MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUN OT TOYKHU J0 INIOCKOCTH

60

Crioco0bI Oy CTUTh NEPICHIUKYJISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHOMN PSAMOM

61

CnBur 1o HenapasuieIbHOU MPSAMOH,
WU3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmnoe
pacIoyokeHue MPSIMBIX U IMJIOCKOCTEH B
npoctpaHcTae”

63

[ToBTOpEHME: Yroa MEeK 1y IPSIMBIMHU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpPEMA
KOCHUHYCOB

64

IToBTOpEHME: YTOI MEKITY
CKpCIIUMBAOIUMUCS ITPSIMBIMH B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-IGCKI/Ie METO/AbI BEIYHUCIICHUA
yriia MEKAy MpsIMbIMA B MHOT'OI'PAHHUKAX

66

JByrpanHslii yroj. CBOMCTBO TMHENHBIX
YIJIOB JBYTPAHHOTO yTia

67

[TepnenaukymnspHsle IIIOCKOCTH. CBOMCTBA
B3aMMHO NEPIEHINKYISIPHBIX MIIOCKOCTEN

68

IIpu3Hak neprneHInKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa 0 IPsIMOi
HepeceyeHus IByX IIOCKOCTEN
NEPHEHAUKYIISIPHBIX TPETHEN INIOCKOCTU

69

[IpssMoyTONBHBIN TapayIenenunea; Kyo;
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U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napauiesienumnesa

70

TeopeMa O JMaroHaJi ripsAMOyYIroJIbHOTO
napauicicnuicaa u CI€ACTBUC U3 Heé

71

CrepeoMeTpHuueckre U MpUKIIaIHbIC
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PacIoI0KEHUEM IPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpENTMBAIOIIUECS MPSMBIE,
napajuieIbHbIC INIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEILIUBAIOIINXCS MPSIMBIX, PACCTOSHHE
MEXIY CKPEITUBAIOIIMMHUCS TPSIMBIMH B
MPOCTBIX CUTYAITUSIX

74

PaccrosiHre OT TOUKH /10 TUIOCKOCTH,
paccTosiHUE OT IPSIMOM J10 MIIOCKOCTH

75

Breruncnenue paccTosHUN MEXITY
CKPEIIMBAIOIIUMHUCS TPSMBIMH C
ITOMOUIBIO ITEPIIEHAUKYIAPHOM INIOCKOCTH

76

TpéxrpaHHblid yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yIJIa

77

DIeMEeHTHI C(hepUIECKON TEOMETPUH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78

KonTtponsnas padota "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

IInpamua. Buas! mupamu . [lpaBunsHas

80 1
nupamMua

81 [Ipusma. IIpsimMast 1 HaKJIOHHAs IPU3MBI. 1
[IpaBunbHas npusma

82 [Ipssmoit napainenenunen, 1
IPSMOYTOJIBHBIH MTapauIesenuIesa, Kyo

83 Brimykisie MHOTOTpaHHHKH. Teopema 1
Diinepa
Brimykisie MHOTOTpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHbIE U TOJTyIPaBUIIbHBIE 1
MHOT'OTPaHHUKH

85 KonrtponbHas padora "MHororpaHHuku" 1

86 [TonsTHE BEeKTOpa Ha IMJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuiio mapamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue BekTopa o 6asucy Tpéx

91 BEKTOPOB, HE JIIKAIUX B OJTHON 1
TUTOCKOCTH

92 CkaJsipHOE TTPOU3BEIICHHE 1

93 Brruncnenue yria Mexay BEKTOpamMH B 1
NPOCTPAHCTBE

94 [Ipocreiimme 3amaun ¢ BEKTOpaMu

95 [Ipocreiimume 3amaun ¢ BEKTOpaMu
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96 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
98 O060011eHne U cUCTeMaTH3aIHsI 3HAHUH 1
99 O060011eHne U cUCTeMaTH3aIMsI 3HAHUN 1
100 HroroBast KOHTposIbHAs paboTa 1
101 HroroBast KOHTpoOJIbHAs paboTa 1
102 O00011IeHNE U CHCTEMAaTU3aLUs 3HAHUN 1
OBLIEE KOJIMYECTBO HACOB 10 102 5 0
[TPOIT'PAMME
11 KJIACC
Kosaun4yecTBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie | IIpakTnueckue Aara unpposrIe
Bcero U3ydeHHs1 | o0pa3oBaTe/IbHbIC
padoThI padoThI pecypest
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa 1
Ha IJIOCKOCTH U B MMPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CransipHoe 1
IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 IToBTOpEeHue TeMbI 'Y paBHEHHUE MTPSAMOH, 1
MPOXO/SIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJIb, 1

ypaBHEHHE TUIOCKOCTH B OTpe3Kax
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YpaBHEHHE JIOCKOCTH, HOPMAaJb,

0 ypaBHEHHE IUIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue

3 JInneliHbIe HEpaBEHCTBA, INHEWHOE
IIPOrpaMMHUPOBAHUE

9 JInneliHbIe HEpaBEHCTBA, INHEWHOE
[IpOrpaMMHUPOBAHUE

10 AHaJIUTHYECKHE METO/IbI pacuéTa yria
MEX]ly NPSMbIMH B MHOTOIpaHHUKAX

1 AHanuTHYECKue METO/Ibl pacuéra yria
MEXY IIJIOCKOCTSMU B MHOTOTPAHHUKAX

12 dopMya pacCTOSIHUSA OT TOUKH J10
IUIOCKOCTH B KOOpJIMHATaX

13 HaxoxneHne pacCTOSsHUN OT TOYKH 10
MIJIOCKOCTH B KyOe

1 Haxoxpaenue paccTosiHUIM OT TOUKH J10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTposabHas pabora "Ananutuyeckas
reoMerpus”

16 CeueHust MHOTOTPaHHHUKOB: CTaH/IapTHBIE
MHOTOIpaHHUKHI

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOI'PaHHUKOB: CTaHAAPTHbHIE

18 IUIOCKOCTH, TIEpEeCeUeHUs IPAMBIX U
IJIOCKOCTEN

19 [TapannenbHble NPsIMBbIE U INIOCKOCTH:

napaajaCiIbHbIC CCUCHUSA
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20

[TapannenpHble NPSIMBIE U TIIOCKOCTU:
pacy€T OTHOLICHUI

21

[TapanienbHbIe MPSIMBIE U TIOCKOCTH:
YIJIBI MEKTy CKPEIIMBAOLIIUMHUCS
NPAMBIMHU

22

[lepnenaukynsipHbIE IPSMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE Mapbl
MEePIEHANKYIISIPHBIX TIJIOCKOCTEH 1
MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB

23

[lepnenauKkyasipHbIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
HepIeHINKYIIsIpax

24

[TepneniuKynspHbIE NIPSIMBIE U
IUIOCKOCTH: BEIYUCIICHHSI JITMH B
MHOTOIpaHHUKaX

25

[ToBTOpEeHwUe: MmoIaIu
MHOTOYTOJTbHUKOB, ()OPMYIIBI JIS
TI0Ia e, COOOpaXkeHUS o000

26

[ToBTOpeHue: muomaau
MHOTOYTOJEHUKOB, ()OPMYIIBI JUIS
IomIaiel, Coo0paxeHus mo100us

27

IToBTOpEHME: MIIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYIIBI JUISI
IoMIaiel, CooOpaxeHus mo100us

28

[Tnomanyu ceyeHnit MHOTOTpaHHHUKOB!
IUTOIIA IV IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs MOA00Us
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29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MTOT00MsI

30

KonTtponsnas padota "[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOT'OTPaHHUKOB"

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTIO
napajiesenunesia

32

3amauun 00 yaBOoeHUH Ky0a, 0 KBajipaType
Ky0a; O TPUCEKIIUU yTia

33

CTCpeOMeTpI/I‘leCKI/IC 3aJa4u, CBA3aHHBIC C
00BEMOM MMpAMOYT'OJIbHOTO
napauIeJaCIumicaa

34

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
BBIYUCIICHHEM 00bEMA IpsAMOYTOJIbHOT'O
napaiICJCimIicaa

35

O0bEM IpsIMO TPU3MBI

36

CrepeoMeTpuuecKue 3a/1a4u, CBI3aHHbIE C
BbIUKCIIEHHEM 00bEMOB IPSIMOMN TPU3MBI

37

[Tpuxaanble 331241, CBSI3aHHbIE C
00BEMOM NPSIMOI TPU3MBI

38

Brruncinenne 00EMOB TeI C TOMOILBIO
onpenenéHHoro uaTerpaiga. Oobém
HAaKJIOHHOM MPU3MBI

39

Brrauciienue 00bEMOB TEIT C TTOMOIIHIO
onpenenéHHoro uuatTerpaiga. Oobém
MMUpaMH/Ibl
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®opmyna 00béMa nupamuibl. OTHOLIEHHE

40
00BEMOB MUPaMH/] C OOLIHM yTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOILIEHUE
00BEMOB MUPaMH/] C OOLIHM yTIIOM

42 CrepeomeTpuyecKue 3a1a4H, CBSI3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuyecKHe 3a1a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Mpuknanueie 3ana4un mo Teme "O0bEMBI

44 Ten", cBsi3aHHBIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3anauu o Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM TUPAMUJIBI

16 [Tpumenenue 06bEMOB. Brruncnenue
paccTosHUSA 10 MIIOCKOCTH

47 Konrtponbnas padota "O0bEM
MHOTOI'paHHHKA"
[{unuHapryecKas HOBEPXHOCTH,

48 o0pa3yromue HUIHHIPIIECKON
TIOBEPXHOCTH

49 umuaap. [psaMon kpyroBon LWIMHLID.
[Inomans MoBEepXHOCTH UIMHAPA

50 Konnueckast moBepxHOCTh, 00pa3yromme
KOHHUecKoi moBepxHocTH. Konyc

51 Ceuenne KoHyca INIOCKOCTHIO,

Hapa.HJIGJIBHOI\/'I IIJIOCKOCTH OCHOBAaHUs
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VYceuénnnlii konyc. 300pakenue

52 KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3aa4u Ha

55 JIOKa3aTeJIbCTBO M BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHUH IIMIINHIPA, KOHYyCa
CrepeoMeTpuueckue 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEYEHUI IUIIMHPA, KOHYyCa

57 [IpuknamHbIe 33191, CBI3aHHBIC C
IWIAHAPOM

58 [IpuknamHbIe 3a1a91, CBI3aHHBIC C
IWIAHAPOM

59 Cdepa u map
[lepecedenue cheps! u mapa ¢

60 tockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. BHT 1 m300paskeHue mapa
[Tepeceuenwue cdepsl u mapa ¢

61 1ockocThio. Kacanue mapa u cdepbl
TUTOCKOCTBI0. BHT 1 m300paskeHue mapa

62 VYpaBuenue chepsl. [Inomans chepst u eé
yacTeu

63 CummeTtpus chepsl U mapa
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64

CrepeomeTpuueckue 3aaayu Ha
JOKa3aT€JIbCTBO U BBIYUCICHUC,
CBsI3aHHBIC CO chepold 1 mapom,
MOCTPOCHHEM MX CEYCHUN TIOCKOCTHIO

65

CrepeomeTpuueckue 3ajayd Ha
J0Ka3aT€JIbCTBO U BBIYUCICHUC,
CBsI3aHHBIC CO chepold U Iapom,
MOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO

66

[IpukitanHele 3a1a4u, CBSI3aHHBIE CO
chepoil u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYUCJICHUS B OKPY)KHOCTI/I, CTaHI[apTHI)IC
noao0ust

68

Pazmmuanbie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOT'OI'paHHHUKOB

69

3anaun o reme "Tena 1 MOBEPXHOCTH

BpaleHus"

70

3anauu no Teme "Tena u MOBEpXHOCTH
BpaleHus"

71

Kourponpuas padora "Tena u
p p
MOBEPXHOCTHU BpanieHus"

72

O6wém mununapa. Teopema 00 00bEMe
IpSIMOTO IMJIMHAPA

73

Brrancienne 006EMOB TEI ¢ TOMOIILIO
omnpenenéuHoro uHTerpana. O0bEM
KOHYyCa
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74

TTinowmaau 60KOBOI U ITOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuuecKue 3a/1a4u, CBS3aHHbIE C
BBIUMCIICHHEM 00BEMOB IIMIIMHIPA,
KOHYyca

76

[Tpuknanneie 3anaun 1o teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Te"

7

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06bEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIYUCIEHHEM 00HEMOB
Iapa, apoBOro CerMeHTa U IIapoBOTO
ceKTopa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
moma 610 ceprl. COOTHOLIEHUS MEXTY
TUTONIAISIMU TTOBEPXHOCTEH M 00bEMaMuU
IMOJTOOHBIX TEJ

79

[TomoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpHuuecKue 3a/1a4u, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TeN U IUIOMAIEN
MTOBEPXHOCTEN

80

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TEN"

81

JBrokenus mpoctpanctBa. OTOOpaskeHHUs.
JBuxenus u paBeHCTBO uryp. Oburue
CBOMCTBA JBMKECHUN
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82

Bubl iBrMKeHMI: apauieIbHbIN
MIEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJIbHasi CAMMETPHsL, TOBOPOT BOKPYT
psIMOit

83

[Ipeo6pazoBanus mogodus. [Ipsmas u
cepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

85

Kontponbnas pabora "BekTops! B
npoctpancrae”

86

Ob6o6maromee nmopropenue 11 monsruit u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTHU3aIlus 3HAHWIA:
"IlapanienbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTBe"

87

O6o6matomiee nopropenue 11 mousruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlUs 3HAHUI:

"BekrTops! B mpocTpancTae”

88

Ob6o6maroee nopropenue 11 nousruit u
MeTOoJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"Bekrops! B mpocTpaHcTae”

89

Ob6o6maromee nopropenue 11 nousruit u
MeTOoJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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90

O6o6matomee nopropenue 11 mousruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nopropenue 11 nonsruit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"[Tmomraay MOBEPXHOCTU U 0OBEMBI
KpyrJibix Ten"

92

Ob6o6maromee nmopropenue 11 monsruit u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"[Timomraau MOBEPXHOCTH U 0OBEMBI
KpYTJIbIX TEN"

93

Wrorosas koHTponbHas paboTa

94

Wrorosas koHTponbHas paboTa

95

[ToBTOpenue, 06061IICHNE U
crucTeMaTu3alus 3HaHUI

96

Hcropus pa3BuTHs CTEPEOMETPUH KaK

HaYKH U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
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Wcropus pazBuTHS CTEPEOMETPUU KaK
08 HAyKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KAK
99 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
100 HayKH U €€ poJIb B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
101 HayKH U €€ poJib B Pa3BUTUU

COBPEMECHHBIX HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPUN KaAK
HAYKH U €€ POJIb B pa3BUTHU

102

COBPEMECHHBIX HHKCHCPHBIX U

KOMITIBIOTCPHBIX TCXHOJIOT 15174

OBIIEE KOJIMYECTBO YACOB T1O
I[TPOI'PAMME

102
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YYEBHO-METOJINYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. 10 xmacc JI.C. AranacsH, B.®. byrysos, C.b. Kamomuesr, O.T.
[Mo3nskx, JI.C. Kucenera. ['eomerpus (06a30Bblii U yriyOJEHHBIM
ypoBeHnb). 10-11 knaccel. Yueonuk. Mocksa. «IIpocBemienuey.

2. Bb.I'. 3uB. JIugaktuueckue MaTtepuaisl o reometpu 11 10 kacca.

Mocksa. «IIpocBemenuer. 11 kinace JI.C. Atanacss, B.®. byty3os, C.b.
Kanomres, O.1". ITo3nsk, JI.C. Kucenesa. ['eomeTpust (6a30Bblii 1
yriryosieHHbIN ypoBeHb). 10-11 kmaccer. YueOruk. Mockaa.

«IIpocsemenne».
3. B.I'. 3uB. lumakTrueckue MaTepuabl mo reometpun 1uig 11 kmacca.

Mockaa. «IIpocsemenuey.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. E.M. PabunoBuu. 3aaun U ynpaKHEHUsI Ha TOTOBBIX yepTexax. 10 —
11 knaccel. ['eomerpusi. Mocksa. «nekcay.

2. AIl.  EpmoBa, B.B. Tomo6oponpko. CamocTosiTeIbHbIE U
KOHTpOJbHBIE paboThl. 'eomerpust 10 — 11. Mocksa. «nekcay.

3. AIIl. Epmoma, B.B. T'omo6opompko. YcTHbIE TpOBEpOYHBIE W
3aueTHble paboTel mo reomeTpun s 10-11 kmacca. Mocksa.
«nekcar.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Cucrema OIEGHKM JOCTH)KECHUM IUIAHUPYEMBIX MPEAMETHBIX PE3YJIbTAaTOB
OCBOCHHMS yueOHOTro nmpeamera «MaremaTtnka: MeToandeckue pekomeraanuu / [J1.
O. Pocnogna, E. E. Anekceena, E. B. byuko]; [log penakuueii JI. O. PocioBoi. —
M. : ®I'BHY «HMHCcTUTYT cCTpareruum pas3BuTus oOpa3zoBanus», 2023»
(https://edsoo.ru/mrmatematika/2/ ). B Hem omucaHbl OCHOBHBIE OCOOCHHOCTH
IUTAHUPYEMBIX PE3YJIbTaTOB OOYUYEHHUs MO MaTEeMaTHKe, JTallbl, BUABI U (POPMBI
OLICHUBAHUS C yU4E€TOM CHelU(pUKN 00yUeHUs] MaTeMaTHKE.

2. Maremaruka (yriryOoJseHHbI ypoBeHb). Peanmuzanus tpeboanuit ®I'OC
cpenHero oOmiero oopa3oBanus : MeToanueckoe nocooue st yuurens / [JI. O.
PocioBa, E. E. AnekceeBa, E. B. bynko]; nox pen. JI. O. PocnoBoii. — M.:
OI'BHY «MHCTUTYT cTpaTeruu pa3BuTusi 00pazoBanus», 2023 — pexxum JI0CTyma:
https://edsoo.ru/mr-matematika/

3. CwmemanHoe oOydeHHE B yCIOBHUAX IUPPOBOI TpaHchopmamu oOpa3oBaHUS
(m1st yueOHbIx mpeameroB «Marematukay, «MHbopMaTukay): MeTOaUYECKUE
pexomennanuu / Pooept U. B., llluxuadouesa T. I11., Ko3nos O. A. u ap. ; mox
pea. T. . IuxnadtueBoil. M.: ®I'BHY «MHCTUTYT cTpaterun pa3BUTHS
oOpazoBanust PAO», 2022. 43 c. — pexxum

nocryma: Smeshannoe-obuchenie-v-usloviyah-czifrovojtransformaczii-
obrazovaniya-dlya-uchebnyh-predmetov-matematika-
informatikametodicheskie-rekomendaczii.pdf (edsoo.ru);

4. baHk 3a1aHuil 10 (HPOPMUPOBAHUIO U PA3BUTHIO MATEMATUUECKOW TPAMOTHOCTH
NCPO PAO http://skiv.instrao.ru/bank- zadaniy/matematicheskaya-gramotnost/;

5. bank 3aganuit POIII https://fg.resh.edu.ru/;

6. KoncynpTanmonHnas miomaaka mo mpooieme GopMupoBaHUs MaTEMaTHIECKON
rpaMoTHOCTH B CeTeBOM COOOIIECTBE YUYUTEIE MaTeMaTUKH U WH(OpPMaTHUKU
https://vk.com/im?sel=c18

7. Pasmen «Maremaruueckass TpamMOTHOCTBY Ha caite I'BY JIIO YHUPO
https://ipk74.ru/virtualcab/func-gram/mat-gram/.

OT160p 1mdpoBBIX 00pa30BATEIBHBIX PECYPCOB W MHUQPPOBBIX TIATPOPM IS
peanu3anuu pabodeil MporpaMMbl IO MaTeMaTHKE MPOU3BOAUTCS TEarorom
CaMOCTOSTEIIBHO c HCIIOJb30BAHUEM OI'mC «Most LIKOJIa»
(https://lesson.edu.ru/catalog) ma ocHoBe TpebGoOBaHHil: MaTepuan IOJDKEH HMETh
cratyc «CootBeTcTByeT 00HOBIeHHOMY DPI'OC» u «Bxiouen B dDenepaibHBIMA
nepeyeHb D0P»

s gocTkeHus: 1eneld o0ydeHus: MaTeMaTHUKe Ha YriIyOJEeHHOM YPOBHE MOYKHO
PEKOMEHIOBATh MCIIOJIb30BaTh B paboTe «BupTyanbHble MpakTUYECKUe padOThI Ha
yIIIyOJICHHOM YpOBHE CpEIHero ooOmiero oOpa3oBaHus» Ha caite «EauHoe
cojiepkanue oo1iero oopazoanus» (UHTepakTHBHBIE BUPTYATbHBIE J1a00PATOPHBIE
U [IPaKTUYECKHE PabOThl HA YIIIYOJIEHHOM YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHMsI
(edso0.ru)
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