MHWHUCTEPCTBO IMPOCBEIEHKA POCCUMCKOM ®EJIEPALIMH
MumnucTepeTBo obpasoBanus Pecrydnukun Mopaosus
AnvunucTpaiys KagomKaHCKOro My HULIAIATBHOTO paliona

MBOY "Kanomxusckas COLI"

PACCMOTPEHO
MO yunreneit MUD

Pyxosoyrens [ 0
40%@ Lo
/

3apouchuesa O.C.

[Tporokos Nel

oT « 26» asrycra 2024 r.

COTJIACOBAHO
3aMecTHTENIb JUPEKTOPA

no YBP

v
I'peuninkuna E.B.

ot «26 » asrycra 2024 T.

YTBEPXKJIEHO
Hupexrop MbOY

«Kamomkuuckas COILLI»

ITerpora D.B.

[Tpukaz No 242
ot « 30 » aBrycra 2024 r.

Moanwmcan: Metposa Anbsupa WMAPOBHA
DN: C=RU, S=Pecny6nuka Mopaosms,

poBa i
MYHUUMNANBHOE BIOPKETHOE
OBLUEOBPAOBATENLHOE YUPEXAEHME ™
KAQOWKWHCKARA CPEAHARA

n b B M a OBLEOBPASOBATENLHAS LUKOMIA™

KAOWKMHCKOrO MYHULIMNANBHOMO PAOHA
PECMYBMKN MOPAOBWS",
CHUNC=02021587394, NHH=131100214539,

Bnap,m MUPO simas e,
BHa B S

PABOYAS IIPOI'PAMMA
yuedHoro npeavera «I'eomerpus»

qust cpejiero obmmero 06pasoBaHus

Cpok ocsoerns: 2 roga (10-11 knaccer)

Cocrapuresu: 3apouentesa Onbra CrenanoBHa
[Ile6anosa Onera AjeKcaspoBHa
YUATENS MAaTEMATHKK



HOACHUTEJIBHASA 3AIIMCKA

Jlannas pabouas mporpaMma Mo T€OMETpUM MpeaHa3HaueHa ans ywammxcs — 10-11
kiaccoB MbOY «Kagomkunckas COLLDy.

PabGouass mporpamMmma mo reomerpuu s oOydaronuxcss 10 — 11 kmaccoB sBisieTcs
cocTaBHOM yacThio OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl IIKOJBI, pa3paboTaHa Ha
OCHOBE:

1. ®enepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOILETro

oOpa3oBaHus C Y4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, MPENBABIAEMBIX K

MaTeMaTU4ecKoMy OO0pa30oBaHUI0, U TPAAUIMI POCCUUCKOro 00pa3oBaHMs, KOTOpHIE

00ecreynBaloT OBJIAJICHUE KIIOYEBBIMH KOMIIETEHLIUSMH, COCTABIISIONIMMHU OCHOBY JJIs

HENPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHS, a TAKXKE L[EJIOCTHOCTh OOIIEKYJIbTYPHOTO,

JUYHOCTHOTO U TI03HABATEIBHOTO Pa3BUTUSA 00yUaIOIUXCS.

2. GenepanbHoit paboueit mporpammbl OOO mo ydeOHOMY mpeametry «l'eoMerpust »

yriayOiaeHHbI ypoBeHb 2024 1.

3. Meroaudeckoro nocoOusi K MpeAMETHONW JUHUU Y4eOHMKOB 1Mo reomerpuu 11 kiacc

JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u jp.

4. MeToau4eckoro mocoousi K MpeIMeTHON JMHUK y4eOHUKOB 1o reomerpuu 10 kmacc

A.T'. Mep3nsk, B.b. Tlononckuii, M.C. Axup.

5. bazucHoro y4ue6Horo rana odpasoBaTteiabHOro yupexaenus Ha 2024 — 2025 yu/rog.

B pabGoueit mnporpamMmme yuTeHbl wuAed U ToJokeHHs KoHIenuu pa3BUTHSA
MaTeMaTH4eckoro oopasoBanus B Poccuiickoit deneparuu.

['eometpusi siBisieTcss OAHUM H3 0a30BBIX KYpPCOB Ha YpPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYHMBaeT BO3MOXHOCTh HM3YYEHMsS AUCIHUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTH W MPEIMETOB T'yMaHUTAapHOTro HuKia. [ToCKOJIBKY Jormdeckoe
MBbIIIIeHHEe, GOpMHUPYyEMOe TIPU M3YYEHUU OOYYAIOIIMMHUCS MOHATUWHBIX OCHOB T€OMETPUH,
IpU J10KAa3aTeJIbCTBE TEOPEM M TOCTPOCHHHM LEMOYKH JIOTUYECKUX YTBEPKICHHU Mpu
pElIEHNH TEOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaTh M ONPOBEPraTb TUIIOTE3bI
HEIMOCPEACTBEHHO MCIOJIB3YIOTCS TPU PEIICHUU 3aJlad €CTECTBEHHO-HAy4YHOrO IMKJA, B
YaCTHOCTU (PU3UYECKUX 3a/1a4.

Llens ocBoeHMs mporpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOoJ€HHOM ypOBHE —
pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEW OO0y4alolmuXCsl MpPU WM3YyYEHUU TEOMETPHUH, Kak
COCTaBIIAIONICH TpenIMeTHON obmactu «Marematuka u wH(pOpPMaTHKa» depe3 obecredeHue
BO3MOXHOCTH MPUOOPETEHUS W MCTIOIB30BaHMs Oojiee TIIyOOKHMX TeOMETPUUECKUX 3HAHUN U
JEUCTBUH, CICTIUPUIHBIX TEOMETPHH, U HEOOXOMUMBIX JIJISl YCIEITHOTO TTPO(HECCHOHATFHOTO
o0pa3oBaHusl, CBI3aHHOTO C UCIIOJIL30BAHUEM MATEMATUKH.

[IpuopuTeTHRIMU  3aJayaMu  Kypca TIE€OMETpUUM Ha  YIIIYOJIEHHOM  YpOBHE,
PACHIMPSIOIIMMU U YCWIMBAIOIINMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paclIMpeHue TMPEJICTABICHUS O TEOMETPUM KaK YacTU MHUPOBOW KYyJIbTYphl U
(dhopmupoBaHUE OCO3HAHUS B3aUMOCBSI3U FT€OMETPUU C OKPYKAIOIIUM MUPOM;



dbopMupoBaHUE MPENCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEUIIHNX
MAaTEMAaTHUYECKUX MOJENAX, IMO3BOJSIONIMX ONUCHIBAaTh M MW3y4aThb pPa3HbIC SIBJICHUA
OKpPYXaIOILEro MUpPa, 3HaHUE MOHATUHHOTO ammnapara no paszgeny «CrtepeoMeTpus» yueOHOTro
Kypca r€OMETPUH;

dbopmMupoBaHuEe yMEHUS BIaJCTh OCHOBHBIMU MOHSTUSIMU O IPOCTPAHCTBEHHBIX (hUTYypax
U UX OCHOBHBIMHM CBOMCTBaMH, 3HaAHUE TEOpeM, POpMYJ M YMEHHE UX MPUMEHSATh, YMEHHS
JTI0OKa3bIBaTh TEOPEMBI U HAXOJUTh HECTAHIAPTHBIC CIIOCOOBI pEIlICHUs 3a]1ay;

dbopMupoBaHuE YMEHHS paclo3HaBaTh Ha YEPTEKaX, MOJENSAX U B PEaIbHOM MHPE
MHOTOTPaHHUKHU U TeJIa BpalleHHs, KOHCTPYHUPOBATh T€OMETPUUYECKUE MO/IEIIN;

dbopmMupoBaHue  TMOHMMAHHUS  BO3MOXXHOCTHM  aKCHOMATHYECKOTO  MOCTPOCHUS
MaTeMaTH4YeCKUX Teopuil, popMHUpOBaHHE MOHUMAHUS POJIM AKCMOMATHUKU TMPHU MPOBEACHUU
pacCyXIeHUM;

dbopmMupoBaHue yMEHHs BIaJeTh METOJIaMH JOKA3aTeJIbCTB W aJTOPUTMOB PEIICHUS,
YMEHHUSI UX TPUMEHSTh, MPOBOJMUTH JOKA3aTENbHBIE PACCYXACHUS B XOJI€ pEIICHUs
CTEpEOMETPUUECKUX 3aJad W 3aJad C MPaKTHYECKUM cojepxaHueMm, GopMHUpOBaHUE
NpPEJICTABIICHUSI O HEOOXOJUMOCTH JI0Ka3aTeNbCTB MpPU OOOCHOBAaHMM MAaTEMAaTHYECKHX
YTBEPKJICHUN U PO AKCUOMATUKH B IMIPOBEACHUM I€AYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOy4aromuxcs, MO3HABATENbHON AaKTUBHOCTU, HCCJIEAOBATEIBCKUX YMEHHH, KPUTHYHOCTH
MBIIICHHS], UHTEPECA K U3YUEHUIO T€OMETPUN;

dopMupoBanue (YHKIHOHAJIBLHOW TPAMOTHOCTH, PEJEBAHTHOW TE€OMETPUM: YMEHHS
pacno3HaBaTh NPOSBICHUS T€OMETPUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX )KU3HEHHBIX CUTYAIUSX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pPEAIbHBIX CHUTYallMH, WCCIEIOBAaHUS
MTOCTPOCHHBIX MOJENEHN, UHTEPIPETALIMHU MTOJTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMUA JIMHUAMHM yueOHoro kypca «['eomerpusi» B 10-11
Kiaccax aBisitorcs: «lIpsiMble M MIIOCKOCTH B MHpOCTpaHCTBE», «MHororpanHukmn», «Temna
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/[BH>KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHSTUSIMI,
pEJIEBAaHTHBIMA T€OMETPUM HA YTIyON€HHOM ypoBHE 00yueHus B 10—11 kimaccax, oTHOCHUTCS
KO BCEM COJIepKaTeNIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpMHpPOBAHUE JIOTUYECKUX YMEHUH
pacrpenensieTcs He TOJbKO IO COAEpKAaTeNbHBIM JIMHUSAM, HO M IO rojgaM OOy4eHHS.
Conep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pEe3yJIbTaTaM OCBOCHUS
OepnepanbHOil  paboyedl  mporpaMmbl,  pacOpeleN€éHHbIM 1O  rojgaM  oOydeHwus,
CTPYKTYPHPOBAHO TaKUM 0Opa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHAIHHBIM BOIIPOCAM
oOyyaroiuecsi oOpaljaJnch HEOJHOKPATHO. OTO TMO3BOJISIET OpPraHUW30BaTh OBJAJCHUE
F€OMETPUYECKUMHU TOHATUSMM M HAaBBIKAMH IIOCJIEIOBATEIBHO W IOCTYNATEIIbHO, C
COOJIIOICHUEM MPHUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOLIYI0 CUCTEMY



TCOMETPUICCKUX TPEICTABICHUN 00YJarOIINXCS, PACIIMPSS U YIIIyoIsst €€, 00pa3ys MpOYHbIE
MHO>XECTBCHHBIC CBSI3H.

[lepexo kK U3y4EeHUIO TEOMETPHH Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3naTth ycioBus s auddepeHanui o0ydeHus, TOCTPOCHHS WHIUBHIYATHHBIX
oOpa3oBaTeIbHBIX MPOrpPaMM, OOECIEeYUTh YIIYOJIEHHOE HW3yYeHHE TEeOMETPUU Kak
COCTaBIIAOIICH Y4eOHOTO IIpeaMeTa «MaTteMaTukay;

MOJTOTOBHUTH O0YYAIOIIUXCS K MPOIOJDKEHUIO U3yUYEHUs MaTeMaTUKH ¢ YYETOM BBIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIY OOIIUM U MPOo(ecCHoHaTbLHBIM
o0OpazoBaHuEM.

Ha usyuenne yuebHoro xypca «['eomerpusi» Ha yrinyOia€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kiacce — 102 gaca (3 yaca B Heento), B 11 kimacce — 102 vaca (3 yaca B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TOHSTUS CTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, HPOCTPAHCTBO.
[lonsiTue 00 aKCHOMAaTUYECKOM TOCTPOSCHHHM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJCTBUS U3 HUX.

B3anMHOE pacnosioKeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUICIbHbIE U
cKpeluBaronuecs npsimele. [Ipu3Haku ckpemuBarommxcs npsiMoeix. [lapanienbHoCcTh TPSAMBIX
U TUIOCKOCTEN B MPOCTPAHCTBE: MApPAJICIbHBIE MPAMBbIE B MPOCTPAHCTBE, NMAPaLICIbHOCTD
TPEX MNPSIMBIX, MAPAICTBHOCTh MPSIMONM M IUIOCKOCTH. IlapamienbHoe W UEHTPAIBHOE
MpOeKTHpOoBaHue,  u3oOpaxenue  uryp.  OCHOBHBIE  CBOMCTBA  MapajuIeIbHOTIO
npoektupoBanus. M3o0paxenue ¢Guryp B THapauieNbHOW  MPOCKIUU. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMH, YIrOJl MEXAY MPSIMBIMU B TIpocTpaHcTBE. [lapanimenbHOCTh
IUIOCKOCTEN: MapajulelibHble TUIOCKOCTH, CBOMCTBA MapajuleNbHbIX IUIockocTel. [IpocTeimme
IPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadAp, NapajliesienuIesl, MOCTPOSCHUE
CECUCHU.

[leprieHAUKYISIPHOCTD  MPAMONM M IUIOCKOCTH: IEPHIECHAUKYJSPHBIE MpPSIMBIE B
IIPOCTPAHCTBE, MpPsSMBbIE MapajulesIbHbIE W IEPIEHAUKYJSAPHbIE K IUIOCKOCTH, NPU3HAK
NEPIECHAUKYISIPHOCTU TMPAMONM M IUIOCKOCTH, TeOpeMa O TMPSIMOM NEPHEHIUKYISAPHOU
m10cKocTH. OpTOroHagbHOE NMpOoeKTUpoBaHue. [lepneHaAnKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKU JO TIUIOCKOCTH, PAaCCTOSTHUE OT NpPSIMOM N0 IUJIOCKOCTH, MPOEKIHUs (QUrypbl Ha
IJIOCKOCTh.  llepneHauKyIsspHOCTh IUIOCKOCTEW: TMPU3HAK NEPHECHAUKYISAPHOCTH JIBYX
ockocre. Teopema o TpE€X NepPIEHAUKYIIApax.

Yriael B HPOCTPAaHCTBE: Yrojd MEXKAY IMPsIMOM M IUIOCKOCTBIO, JBYIPaHHBIM Yrod,
JWHEWHBIA Yroa JBYrpaHHOrO yrjia. TpEXrpaHHbld M MHOTOorpaHHble yribl. CBoiicTBa
IJIOCKUX YTJIOB MHOTOTPaHHOro yriia. CBOMCTBA MNIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO
yriia. Teopembl KOCHHYCOB U CHHYCOB JUJIsI TPEXTPAHHOIO YTJIA.

MHororpaHHMuKH

Buael MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsiMasi ¥ HAKJIOHHAsI MPU3MbI, OOKOBasi M TMOJIHAS TOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
MPSMOYTOJBHBIA MapajulesienuIie] U ero cBoucTBa. Kparwaimine ImyTH Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IIpoctpanctBennas teopema lludaropa. [Mupamuna: n-
yroibpHas MUpamMujia, NpaBWIbHAs W yced€HHas mupamuabl. CoiicTBa pédbep m OOKOBBIX
rpaHeld NpaBWIbHOM mnHpamuabl. [IpaBuiIbHBIE MHOTOTPAHHWKHW: NpaBWJIbHAs NpU3Ma H
MpaBWIbHAS MMHUpPaMU/A, MPABUJIbHAS TPEYTOJbHAS MHUPAMUJA ¥ MPABWIBHBIA TETPadap, KyO.
[IpencraBnenre 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdAP, TOJECKA3IP U UKOCABP.



Brluncnenue 351eMeHTOB MHOTOIPaHHUKOB: pé0pa, Auaronanu, yrisl. [lnomans 00KoBoOM
IIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSIMOU IPU3MBI, IUIOIIAAb OCHOBAaHWM, TEOpeMa O
OOKOBOU TMOBEPXHOCTHU MpsMON mpu3Mbl. [lmomaas GOKOBOM MOBEPXHOCTU M MOBEPXHOCTHU
[IPaBWIBHOM NMUPAMUIBI, TEOPEMA O IUIOLIAA YCEUEHHON NTUPAMUBI.

CummMmeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABWIBHBIX MHOTOI'PAHHHUKOB.
CummeTpuss B IpaBUJIBHOM MHOIOTPAHHHMKE: CHMMETPHUS NapaJUICIEIUIENd, CHUMMETPUS
MPABUIBHBIX ITPU3M, CAMMETPUS IIPABUILHON ITUPAMHUJIBI.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABJICHHBIE U IMPOTHUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOpOB. [leMCTBHSI C BEKTOpaMH: CIIOKEHUE U BBIUMTAHUE BEKTOPOB, CymMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha 4ucio. CBOWCTBA CIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOXEHHsI BeKTOpa Ha uucio. [loHATHME KOMIUIaHapHble BEKTOPHI. lIpu3Hax
KOMIUIAHAPHOCTH TpEX BeKTOpoB. [IpaBuio mnapamnenenunena. Teopema o0 pasnoxeHuu
BEKTOpa 1O TPEM HEKOMIUIAHApHBIM BekTOopaM. [IpsmoyronpHas cucrema KOOpPAUHAT B
npoctpancTBe. KoopanHats! BekTopa. CBsi3b MEXKIY KOOPJAWHATAMYU BEKTOPA U KOOPJAWHATAMU
TOYEK. YT0J Mexk 1y BekTopamu. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJsia BpamueHus

[lonsTHs: UMIMHIpPUYECKAsT TMOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpasyrolue moBepxHocTei. Tena BpallleHUs: IWIMHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnosoxkenue chepbl U IIIOCKOCTH, KacaTeabHas MIIOCKOCTh K
chepe. M3obpakeHue Ten BpalleHHs Ha IUIOCKOCTU. Pa3BépTka nMIuHApa W KOHYCA.
Cummetpus chepsl 1 mapa.

O6bEéM. OcHoBHBIE CcBOMCTBa 00BEMOB Tenl. TeopemMa 00 00BEME HPSIMOYTOJIBLHOTO
napajenenunena u cueAcTBus u3 He€. O0BEM NPsIMOM M HAKIOHHOW MPU3MBI, HUIUHAPA,
nupamMubl U KoHyca. O0BEM 11apa U mapoBOTro CErMeHTa.

KoMOuHanuy Ten BpaileHWs U MHOTOTpaHHHMKOB. llpu3ma, BmucaHHas B IMIUHID,
omucanHasi okoJio muuHapa. [lepeceuenue cdeprr u mapa ¢ miaockoctbio. Kacanue mapa u
chepsl MIOCKOCTHIO. [lOHSATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BPAICHUS.

[Inomanb MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuomaab chepol u e€ yacreil. [logoOue B
npoctpancTBe. OTHOIEHHE O00BEMOB, IUIOMEAJEH TMOBEPXHOCTEH TOMOOHBIX  (uryp.
IIpeoOpazoBanue momoOusi, ToMoTeTHs. PellieHue 3ajad Ha TUIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUECKUX METOOB.

[locTpoeHne cedyeHU MHOTOIPAHHUKOB U TEJ BpAILCHHS: CEUYCHUS UUIUHApA
(mapanneabHO YW MNEPHeHAUKYISIPHO OCH), CE€UEHHUs KOHyca (mapajielibHble OCHOBAHUIO U



MPOXOSIIUE Yepe3 BEPIINHY), CEUCHHUs 11apa, METOAbI MOCTPOCHUSI CEUCHUMN: METO/ CJI€JI0B,
METOJ BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopel B mpoctpancTBe. Omnepamuu Haja BeKTOpamu. BeKTOpHOE yMHOXKEHHE
BEKTOpOB. (CBOMCTBA BEKTOPHOTO YyMHOXEHUsA. [IpsMoyronpHas cuctemMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnoxenue Bektopa mno 0Oasucy. KoopaunatHo-
BEKTOPHBIN METOJ MPU PEIICHUU I'€OMETPUUECKUX 3a]a4.

J{BHKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpaHcTBa. OroOpakenus. J[BuwkeHus u paBeHCTBO (uryp. OOmue
CBOMCTBA JBM)KCHUW. BHUAbl ABMKEHUHN: MapajuIebHbIA MEPEHOC, LIEHTPaJbHAsl CUMMETPHUS,
3epKajbHas CHUMMETPHs, MOBOPOT BOKpyr mpsimoit. [IpeoOpazoBanus momobus. [Ipsmas u
cthepa Ditnepa.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YTJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh TIPaXJAHCKOW NO3ULMHU OOydaroumierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHAa POCCUHCKOro 00IIecTBa, NMPEACTaBICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKUMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MNPOLEAYp TIPakJaHCKOro oOIIecTBa
(BBIOOpBI, OIPOCHI U JIPYTO€), YMEHUE B3aUMOACHCTBOBATh C COLIMATILHBIMU MHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIHUSIMU U Ha3HAUCHHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPaKIaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOAILIEMY pOCCHUMCKON MAaTeéMaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTUKEHUSIM
POCCUHCKMX MAaTEMAaTHUKOB M POCCUHCKOM MaTeMaTH4YE€CKON IIKOJIbI, MCIOJIb30BAaHUE 3THX
JTOCTHXKEHUH B IPYTUX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMHKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapoaa, CcGHOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHMs, J3THUYECKOTO I[IOBEIECHHMS, CBS3aHHOTO C IPaKTUYECKUM
NPUMEHEHHEM JTOCTUKEHUM HAYKU U JIESITENBHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B
MOCTPOCHHE YCTOMYMBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE  OTHOLIEHHE K  MHPY, BKJIIOYasg OCTETUKY  MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUH, pPacCYKIECHUNW, BOCIPUUMYUBOCTh K
MaTeMaTU4YECKUM acCleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocmUTAHKE:

chOpPMHPOBAHHOCTh YMEHHS MPHUMEHSATh MaTEeMaTHYECKHME 3HAaHUA B HHTEpecax
3I0pOBOr0 W 0€30MacHOro oOpasza *U3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN M OTIBIXA, PETysApHas (u3ndeckas
aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE IMPU 3aHATHUSAX CHOPTHUBHO-03JOPOBUTENBHOM
NEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTH K TPYZly, OCO3HAHUE LIEHHOCTH TPYAOIIOOHS, HHTEPEC K Pa3INuHbIM chepam
npohecCUOHATBLHON IeATEIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPHIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oymymield mpodeccun W pPearn30BBIBATH COOCTBEHHBIE
’KU3HEHHbIE TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa3OBaHUIO U
caM0O0Opa30BaHUI0 HAa MNPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B
PELICHUH MTPAKTUYECKUX 33/1a4 MaTEeMaTUYECKON HANPABIECHHOCTH;



7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, MOHHUMAHWE BIUSHUS COLMAIBHO-
PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHOU Cpe/bl, OCO3HAHUE
00aJbHOTO — XapakTepa OSKOJIOTMYECKMX MpoOJieM, OpUEHTAIUsi Ha MPUMEHEHUE
MaTeMaTUYEeCKUX 3HAHUM /IS PEIICHUS 3a/1ad B 00JACTH OKPYKAIOIIEH Cpelibl, TJIaHUPOBAHUE
MOCTYNKOB U OIEHKH WX BO3MOKHBIX TTOCJIEACTBUMN JJIsl OKPYIKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTEMaTUYECKON HAyKH KakK Cepsl
YEeJIOBEUECKON  JICSATEIBHOCTH, JTanoB €€ pa3BUTHS M 3HAYUMOCTH JJII  Pa3BUTHS
[MBWIN3ALIMM, OBJQJCHUE SI3BIKOM MAaTeMaTUKU U MaTeMaTUYeCKOW KyJIbTYpoll Kak
CPEJCTBOM IO3HAHUSI MUpPA, TOTOBHOCTh OCYILECTBIISTh MPOEKTHYIO U HCCIIEIOBATEIIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jiornyeckue 1eMCTBUA:

BBISIBJIATh W XapaKTepU30BaTh CYIIECTBEHHbIE INMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUW, OTHOIICHUNW MEXIy TOHATUSIMHU, (OPMYIUPOBATH OIpEJeICHUsS TOHSATUH,
yCTaHABJIMBAaTh CYIIECTBEHHBIA MPHU3HAK KiIacCU(HUKAIIUM, OCHOBAHHS ISl OOOOIICHUS U
CpaBHEHUS, KPUTEPUH TTPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYJIMPOBATH U TPEOOpPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEYHS B (haKTax,
JTAQHHBIX, HAOMIONCHUSAX U YTBEPXKACHUAX, INpeayiaraTb KPUTEPUU JUIS  BBISABJICHUS
3aKOHOMEPHOCTEUN U MPOTHUBOPCUHI;

JeNaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJILHO JI0Ka3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUHN (MPSIMbIC U
OT TPOTHMBHOTO), BBICTpAWBATh APryMEHTAIMIO, MPUBOJAUTHL MPUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHHUS U BBIBO/IBI;

BBIOMpaTh CrHoco0 pemreHus ydeOHOM 3amaud (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HauOosee MOAXOMSANIUNA ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTebCKue 1eHCTBUS:

WCMOJIb30BaTh  BOMPOCHI ~ KAaK  MCCJIENOBATEIbCKUNA  MHCTPYMEHT  TO3HAHMS,
dhopMyIHMpoBaTh BOMNPOCH, (DUKCHUPYIONIUE MPOTHBOpPEUYHE, TMpoOJIeMy, YCTAaHABIWBATH
HMCKOMOE€ U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHUE;



MPOBOJIUTh CaMOCTOSATENIbHO CIUJIAHUPOBAHHBIM JKCIIEPUMEHT, UCCIEJOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEM MAaTEMaTHUUE€CKOTO OOBEKTa, SIBJICHUS, MPOIECCA, BBISIBICHUIO
3aBUCUMOCTEH MEXIYy 00bEKTaMH, SIBJICHUSMU, ITPOIIECCaMU;

CaMOCTOSITEIBHO (hOPMYJIUPOBATH OOOOIIEHUS U BHIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/ICHUSI, UCCIIEIOBAHUSI, OIIEHUBATH JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIhTAaTOB, BHIBO/IOB
1 0000IIICHUH;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOILIECCA, a TAKKE BBIJBUTATDH MPEOTIOKEHHS O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH 1€UIIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOMPOC U JJIsI
pelieHus 3a1a4u;

BBIOMpaTh HMHGPOPMAIMIO U3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMAaTH3UPOBAaTh M HWHTEPIPETUPOBATH UHQPOPMAIUIO PA3JIUYHBIX BHIAOB U (hopMm
pPEICTaBICHUS;

CTPYKTypuUpoBaTh HHPOPMAIIMIO, TPEACTABIATH €€ B pasIuuyHbIX  (Qopmax,
WJUTFOCTPUPOBATH TPpaUUECKH;

OIICHUBATh HAAKHOCTL HWH(OOpPMAMK TI0O CaMOCTOSITENBHO CHOPMYJIUPOBAHHBIM
KPUTEPHSIM.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS

OO01menue:

BOCTIPpUHUMATh U (OPMYJIHUPOBATH CYKIACHHUS B COOTBETCTBUHU C YCIOBHSAMH H IEISIMH
OOIIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHUS IO XOAY pEIICHHS 3aJa4d, KOMMEHTHPOBATh MOJYYCHHBIH
pe3ybTarT;

B X0Ji¢ 0OCYKJICHHsI 3a/1aBaTh BOIIPOCHI O CYIIECTBY OOCYKIaeMOM TEMBbI, MPOOJIEMBI,
pelaeMoii 3a/1a4un, BHICKa3bIBaTh UJCH, HAICIICHHBIC Ha IMOMCK PEIICHUS, COTIOCTABIISITH CBOU
CYXJICHUS C CYKICHUSMHU IPYTHX YYACTHUKOB JHAIIOTa, OOHAPYKUBAThH PA3IMINE U CXOJICTBO
MO3UIUH, B KOPPEKTHOU PopMe HOpMYyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3yJIbTAaThl PEIICHHs 3a/adud, SKCIEPUMEHTa, HCCIICIOBAaHUS, MPOCKTA,
CaMOCTOSITEJILHO BBIOMpAaTh (opMaT BHICTYIUICHUS C Y4YETOM 3a7ad MPE3CHTAIUU U
0COOEHHOCTEH ayIUTOPHH.

PeryjJsiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, ITOPUTM pELICHMs 3aJa4M, BbIOMPATh CIOCOO pEIICHUS ¢ y4ETOM
MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI PEUICHUHN ¢ YUETOM HOBOUM MH(OPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



BIIQJICTh HABBHIKAMU TI03HABATENBHON pedieKCMH Kak OCO3HaHUS COBEPIIAEMBbIX
JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB, BIIAJIETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3ysibTaTa pelIeHUs] MaTeMaTUYeCKOMN 3a/1auu;

MpEeABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHKHYTHb MpPHU PEIICHUU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX, HAWJIEHHBIX OIITUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSM, OOBICHATh MPUUUHBI
JOCTHDKEHUSI WM HEJOCTIDKCHHS Pe3yJbTaTOB JESITEIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

MOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHHON U WHIUBHUAYAIbHOU PabOTHI MpH
pelrieHnd y4deOHBIX 3ajad, MNPUHUMAThH IIeJb COBMECTHOM JIESITEIHHOCTH, IUIAHUPOBATH
OpraHU3aIMi0 COBMECTHOM pabOThI, pacipeaeisiTh BUIbI padOT, JOTOBAPUBATHCS, 00CYKAATh
IPOILIECC U Pe3yJbTaT pabOThl, 000011aTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPyNmnoBbIX dopmax paboThl (00CYXaACHUSI, OOMEH MHEHUM, «MO3TOBBIC
IITYPMBI» ¥ WHBIE), BHITIOJHATH CBOK 4YacTh pabOThIl M KOOPAMHUPOBATH CBOM JICHCTBHUS C
JPYTUMU YJI€HAMHM KOMAaH/IbI, OIICHMBAaTh Kaue€CTBO CBOETO BKJIaja B OOMIMI TPOIYKT IO
KpUTepusM, ChOpMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATUSMH CTEPEOMETPUU MPHU PEIICHUU 3a7a4
Y TIPOBEJICHUU MAaTEMATUUYECKUX PACCYKIACHHIA;

e TMPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CHEACTBUS W3 HUX TPH PEIICHUU
reOMETPUUECKUX 3a/1a4;

e KJIACCHU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEN
B IIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEHN B MIPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMH, CBI3aHHBIMU C YIJIaMH B TIPOCTPAHCTBE: MEKITY
MNPSIMBIMH B IIPOCTPAHCTBE, MEXKAY MPSAMOU U TNIOCKOCTBIO;

e CcBOOOJHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

e KJIaCCH(PUITMPOBATH MHOTOTPAHHUKH, BEIOWPAs OCHOBAHUS ISl KJIacCU(DUKAIIHH;

e CBOOOJHO OIEPUPOBATH MOHITUSIMHU, CBSI3AHHBIMA C CEUEHHEM MHOTOTPAHHUKOB
IJI0CKOCTHIO;

e BBINIOJIHATH MapajuieNbHOE, IIEHTPATHHOEC U OPTOTOHAIBHOE MPOCKTHUPOBaHHUE (HUTYD
Ha MJIOCKOCTb, BBIMOIHATH U300pakeHust GUryp Ha MIOCKOCTH;
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CTPOUThH CEUEHHUSI MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKME YEpPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BUA CBEPXY, COOKY,
CHU3Y;

BBIUMCIIATh IUIOIIAAM TMOBEPXHOCTEM MHOTOrpaHHUKOB (IpU3Ma, NUPAMHIA),
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb H
MJI0CKOCTh CHMMETPHUH, HEHTP, OCh U MIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJTHO ONEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPAMHATAM
B IIPOCTPAHCTRBE;

BBITMIOJHATH JEHCTBUS HaJl BEKTOpaMUu;

pemarh 3aJayd Ha JI0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLIEHUW M HAXOXKIEHUE
r€OMETPUUYECKUX  BEIMYMH, MPUMEHSS M3BECTHbIE METOAbl MpU  pElICHUHU
MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

NPUMEHSTh npocrenme porpaMMHbIE cpelncTBa " AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh,  MpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH  HMHPOpPMALMIO O
NPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTypax, MPEICTABICHHYIO Ha 4YepTexax H
PUCYHKaX;

OPUMEHATh TIOJy4YEHHbIE 3HAHUS Ha IMpPaKTUKE: CPaBHMBATh U aHAJIW3UPOBAThH
peasibHble CUTYyallH, MPUMEHSATh U3YUYEHHbIE TOHATUS B MPOLECCE MOUCKA PEIICHUs
MaTeMaTH4YeCcKu c(HOPMYIHPOBAaHHON MPOOIEMBI, MOJEINPOBATh PEAJIbHBIE CUTYALUN
Ha A3BIKE T'€OMETPUH, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
reOMETPUYECKUX MMOHATHUM M TeopeMm, ammapara aiaredpbl, pemarb MpPaKTHYECKHe
3aJ1auM, CBA3aHHbBIE C HAXOXKJACHUEM I€OMETPUUECKUX BEJINYMH;

UMETh MpEJCTaBICHUs 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUM KaK COCTaBHOU
yacTu (yHIaMEHTa pPa3BUTHUS TEXHOIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSMHU, CBA3AHHBIMH C IIJIMHIPHUUECKON, KOHHYECKOU U
chepuIecKoil MOBEPXHOCTAMH, OOBSICHATH CITIOCOOBI MOTYUYEHUS;

OTIepUpPOBATH MOHATUSIMH, CBSI3aHHBIMHU C TEJaMHU BpAIICHUS: MUIUHIAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHus ([IWIMHIP, KOHYC, cdhepa u map) u 00BICHATH CITOCOOBI
MOJTYYCHHSI TEJT BPAIICHMUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephl U TIOCKOCTH;

BBIYHCIISATh BEIMYHUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TENl BpAIICHUSA, OOBEMBI U
TIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TECOMETPUIECKUX TN C
MpuUMeHeHueM (HopMmy;
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CBOOOJTHO ONEPHUPOBATH MOHATHUIMH, CBSI3aHHBIMU C KOMOMHALUAMM TEJ BPALLEHUS U
MHOTOI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cPepy U OMUCAHHBINA OKOJIO CREpHI,
cdepa, BDUCaHHasi B MHOIOIPAHHUK WJIM TEJIO BPAILECHUS;

BBIYHCIISATh COOTHOILIEHUS MEXY IJIOMAIIMH MOBEPXHOCTEN M 00bEMaMH MOAOOHBIX
TEI;

M300pakaTh M3y4yaeMble (UIYpHl, BBIIOJHATH (BBIHOCHBIE) IUJIOCKHE YEPTEXKH W3
PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJI CBEpPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS
TEJ BPAILECHUS;

U3BJIEKaTh,  WHTEPHPETUpPOBaTH U  MIpeoOpa3oBbIBaTh  HHPOpMALUIO O
OPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax M
pPUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemarh TEOMETPUYECKUE 3aJadyd Ha BBIUYMCICHHUE YIJIOB MEXIY TMPSMBIMU H
IJIOCKOCTSIMU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO0 IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBATh IMOHATHSMU, CBS3aHHBIMU C JIBHOKEHHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUMU,

BBITMIOJHATHh M300paKe€HUsI MHOTOTPAHHUKOB W TEJ BpalleHHUs MPHU Iapauie]IbHOM
nepeHoce, eHTPaIbHOW CUMMETPHUH, 3epKATbHON CUMMETPHH, TIPU MTOBOPOTE BOKPYT
psAMOH, TpeoOpazoBaHus MOA00MS;

CTPOUTh CEUEHHUS MHOTOIPAHHHKOB M TeJ BpaIlEHUs: CEYCHHS MWIUHIpa
(mapamienbHO W MNEPHNCHAMKYISPHO OCH), CEUECHHUs KOHyca (mapajuiesibHbIe
OCHOBAHHUIO ¥ MPOXOISIINE Yepe3 BEPUIUHY ), CEUCHUS 1Iapa;

UCIIOJIb30BaTh METOJbI TMOCTPOCHHSI CEUYCHHI: METOJ CJIEIO0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHUSA, METO/I IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSITh TeoMeTpudeckue (akTel il PEHICHUS CTePEeOMETPHUECKHX 3ajad,
MPEANOJIaraloInX HECKOJIBKO IAroB PELICHHUS], €CIIU YCIOBUS IPUMEHEHUS 3aJJaHbl B
SIBHOM W HESIBHOU (popMme;

pemaTth 3aJayd Ha JOKa3aTeJIbCTBO MATEMATHUYECKHMX OTHOIIEHUWA M HAXOXIEHUE
F€OMETPUYECKUX BEITUYUH;

MPUMEHSTh MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSTh TMOJYYeHHbIE 3HAHUSA Ha NPAKTUKE: CpaBHUBATh, AaHAIU3UPOBATH U
OLICHUBAaTh pealbHble CUTYyallUd, NPUMEHATb HW3YYCHHbIC TIOHSITHUS, TEOPEMBI,
CBOMCTBa B TMpOLECCE TOKWCKA PEIICHUS MaTeMaTH4eCKu CPOpMYITUPOBAHHON
po0JieMbl, MOJEIUPOBATh PEANIbHbIE CUTYyallMd HA SI3bIKE T'€OMETPHUH, UCCIEI0BATH
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IIOCTPOCHHBIE MOJENN C HCIOJIB30BAHHUEM TE€OMETPUYECKUX IOHATHA U TEOpEM,
annapara aireOpsl, pelmaTh MNPAKTUYECKHE 3a/layd, CBSI3aHHBIE C HaXO0XICHHEM
r€OMETPUYECKUX BEJINYNH;

UMETh NpEJCTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTh yHJIaMEHTa Pa3BUTHS TEXHOJIOTHUM.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 2 1
BEAICITHE B CTCPEOMETPHIO 3 https://m.edso0.ru/1c209e37
5 B3anMHO€ pacnoiokeHue npsiMbIX B 6 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 bubnuoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
> YIJIBL i pAcCTOSHILA 16 1 https://m.edsoo0.ru/1c209e37
bu6mmoreka [JOK
6 M 7 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 B 12
CKTOPHL B HpOCTpancIpe https://m.edsoo.ru/1c209e37
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 An 15 1
AITIHCCKAA TEOMETPIA https://m.edso0.ru/1c209¢e37
9 [ToBTOpEeHUE, 0600IICHNE 1 15 1 bu6moreka [IOK
cHUCTeMAaTU3anys 3HaHuI https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
3 006 17 1
HEM MHOTOTpatHia https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 T 24 1
¢J1a BpatleHis https://m.edso0.ru/1c209e37
. TTno1a M MOBEPXHOCTH U 0OBEMEI 9 1 bubmmorexa IIOK
KPYTIBIX TET https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
6 JBroKeHus S 1 https://m.eds00.ru/1c209e37
7 [ToBTOpEeHUE, 0000IICHNE 1 17 5 Brbmmotexa LIOK
CHCTeMATH3AMA 3HAH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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