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IMNOACHHUTEJIBHASA 3AIIMCKA

I'eomeTtpus siBIsIeTCS OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS] JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
HNOHSATUHUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUN T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYaroMUXCsl IPU U3YyUYEHUN
T€OMETPUH, KaK COCTaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPHUH,
¥ HE0OXOIUMBIX I YCIEHIHOTO NpohecCHuOHANbHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHS, SBJISIFOTCS:

pacuIMpeHne MpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIUM MUPOM;

dopMupoBaHuEe TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TTOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpHUU;

¢opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHUE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS pAaCllO3HAaBaTh HAa YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHUpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU TpU
IIPOBEJEHUHN PACCYKIACHUM;

(¢opMupoBaHUE YMEHHS BIaJ€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/€
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJad C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYyalbHbIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

B3aumocssa3b padoueil nporpaMmsel yueOHoro npeamera «l'eomerpus.
Yray0aeHHbl YPOBEHD) ¢ padoyeil MporpaMMoi BOCIIMTAHUSA.

[Iporpamma yuebHoro mpeamera «['eomerpusi. YriayOJieHHBIH YPOBEHbBY

pazpaboTaHa Cc yd4eToM pekoMeHAanuil QenepanbHOil pabodeil MporpamMmsl



BOCITUTAHUSI 00YUAIOIINXCS MPHU MOJIYYSHUU CPEIHET0 o0IIero oopasoBaHus. 1o
MO3BOJISIET HA TMPAKTUKE COCOUHUTH OOYYarollyl0 H  BOCIUTATEIbHYIO
NEeATENbHOCTD TeJ1arora, OpUEHTUPOBATh €€ HE TOJIbKO Ha MHTEIJIEKTyalbHOE, HO
Y Ha HPABCTBEHHOE, COLIMATIbHOE Pa3BUTHE O0YUYaIOIIErOCs.

DTO pean3yercs 4epes:

. MPUBJICYEHUE BHUMAHHUS OOYYAIOIIMXCS K IIEHHOCTHOMY AacCHeKTy
M3y4aeMbIX Ha ypOKax sIBJICHUM, OPTaHU3aIMI0 UX PAaOOTHI C TTOJTy4YaeMOl Ha YPOKe
COLIMAJIbHO 3HAYuMON uHOpManueldd — WHULUUPOBAHUE €€ OOCYXKIeHUs,
BBICKa3bIBaHUSI 00YYAIOIIMMHUCS CBOETO MHEHUS 110 €€ TIOBOJY, BEIPAOOTKH CBOETO
K HEeW OTHOILICHUS;

. JEMOHCTpAlUI0  OOydYarouuMcs  MPUMEpPOB  OTBETCTBEHHOTO,
TPaKJAHCKOTO TOBEICHUS, TPOSBICHUS YEJIOBEKONIOOMS W 100OpOCEpICeUYHOCTH,
Yyepe3 Toa00p COOTBETCTBYIONIMX TEKCTOB JJIsi YTCHHS, 3a7a4 I PEIICHUS,
poOJIEMHBIX CUTyalUi JJ1s1 00CYKJIEHUSI B KJIacCe;

. NpUMEHEHHWE Ha ypOKaxX WMHTEPAKTHUBHBIX (QopM paboOTBl ¢
00yYaIOIIMMUCA: HWHTEJUIEKTYaJbHbIX UIP, CTUMYJIUPYIOIIMX TO3HABATEILHYIO
MOTHUBAIMIO 00YYaIOIIMXCS; TUIAaKTUYECKOr0 Tearpa, IJie MOJyYEeHHbIE Ha YPOKE
3HaHUS OOBITPHIBAIOTCS B TeaTpPaJIbHBIX MOCTAHOBKAX; UCKYCCHUU, KOTOPBIE AAIOT
00yJaromuMcs BO3MOXKHOCTb TIPUOOPECTU OMBIT BEJAEHUS KOHCTPYKTHUBHOIO
JMajora; TpynmnoBod padoThl WM pabOThl B Mapax, KOTOPbIE yd4aT 00yYaromuxcs
KOMaHJIHOM paboTe U B3aUMOJACUCTBUIO C APYTUMHU O0yYarOIIMMHUCS;

UHUIMMPOBAHUE UM TOJJEPKKY  HCCIEOBATEIbCKON  JIeITebHOCTH
oOyJaromuxcsi B paMKax peaju3allid UMW HWHAUBUIYATbHBIX W TPYIIOBBIX
UCCIIEIOBATEIBLCKUX MPOEKTOB, YTO J1aCT 00YUYaIOIIUMCS BO3MOKHOCTh MPUOOPECTH
HaBBIK  CAMOCTOSITEJIbHOTO  PEIICHHS TEOPETUYECKOW  MpOOJIEMbI, HAaBBIK
TeHEpUPOBaHUA U OPOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHHOTO
OTHOUIEHUS K Yy>KUM HJIesIM, 0(QOPMIICHHBIM B paboTax APYTHX MCCIEA0BATENEH,
HaBBIK MYOJMYHOTO BBICTYIUICHUSI TE€pe]] ayJAuTOpUEH, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOCU TOUKU 3PECHUSI.

Ha wsyuenue ydeOHOro Kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonoxkeHue nNpsAMBIX B IIPOCTPAHCTBE: IE€pPECEKaroLIrecs,
napajulelibHble W CKpeluBaromuecs: mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MMPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, APATUIEIbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUe
¢uryp. OCHOBHBIE CBONCTBAa NapajljIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesbHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPsSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh MIIOCKOCTEN: NapauleIbHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapaulesienuIe],
MMOCTPOECHUE CEUCHUN.

[leprieHIMKYNISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIABHBIE W MEPIEHANKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIICHAUKYJIIPHOU IJIOCKOCTH. OpTtoroHansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIsipHOCTh
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKHUX YIJI0B MHOTOTpaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkKoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsMasi 1 HaKJIOHHas IpU3Mbl, OOKOBasi U MOJHAs OBEPXHOCTh IMPU3MBI.
[Tapamtenenurnen, npssMOYTOIbHBIN MTapaAJUIEIECIUIE U €T0 cBoMicTBa. KpaTuanmme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMmua, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbL.
[IpaBuibHBIE MHOTOIPAHHUKHM: IPaBUJIBHAS NPU3MAa W INpPaBUIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIBHBIN TETpadIp, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIONIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msl. [Iomaas
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuiejenunea, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[€HCTBUS ¢ BEKTOPaMHU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsATHA: ULUIMHApPUYECKAs TOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasymoliue IMoBepxHocTeld. Tena BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K chepe. M3o0paxxeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajienenunena M cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOTO
CerMeHTa.

KomOnHanuu Ten BpaimieHus W MHOrorpaHHukoB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas oKojo IwiuHapa. Ilepeceuenne cdeppl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOTrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BpPAIlllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYCHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOro yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN TEOMETPUIECKUX 3a1a4.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsST W paBEHCTBO (Quryp.
OOuue cBoMcTBa JBW)XEHUW. Bunbl JABUXKEHUN: MapaulebHBIM IMEpeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT IMPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJIaccu(pUKaIuu;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB PA3JIMUHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH H
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE MPOTrpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEaJbHbIC CUTYallMM, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh NpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyvaromuics HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoluIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3yUYEHHBIC IOHSTHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATH OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATAA © TEOpeM, armaparta aireOphl, peraTh
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.
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n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypcChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://zadachi.mccme.ru/2012/local.html
B
2 SAMMHOS PACHIONONCHIE 6 1 https://zadachi.mccme.ru/2012/local.html
MPSIMBIX B IPOCTPAHCTBE
I1
3 apaHHeHBUH OCTb IPAMBIX I 8 https://resh.edu.ru/
IUIOCKOCTEH B MPOCTPAHCTBE
[leprieHAUKYIAPHOCTD
4 IPSIMBIX U IJIOCKOCTEN B 25 https://resh.edu.ru/
MIPOCTPAHCTBE
VYTIIIBl M pacCTOSHUSA 16 1 https://zadachi.mccme.ru/2012/local.html
MHOrorpaHHuKu 7 1 https://content.edsoo.ru/lab/subject/7/
BekTopsl B IpOCTpaHCTBE 12 https://resh.edu.ru/
1 000
8 OBTOPEHHE, 000 meHI:Ie 1 5 1 https://resh.edu.ru/
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 5
1O ITPOTPAMME



https://zadachi.mccme.ru/2012/local.html
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/subject/7/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

HaumeHnoBanue Kosmm4ecTBo yacos
Ne JIEKTPOHHBIE (HH(PPOBHIE)
pa3aesoB U TeEM KoHTpoJbHbIe
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl padoTsbI
A
1 HaTreckat 15 1 https://zadachi.mccme.ru/2012/local.html
reoOMeTpuUs
IToBTOpEHME,
6006
2 OPODIICHHC 1 15 1 https://zadachi.mccme.ru/2012/local.html
cucTeMaTtu3anus
3HaHUHN
3 O0BEM MHOTOTpaHHHKA 17 | https://content.edsoo.ru/lab/subject/7/
Tena BpaieHus 24 1 https://content.edsoo.ru/lab/subject/7/
ITnomanu
5 IIOBEPXHOCTH U 9 1 https:/resh.edu.ru/
00BEMBI KPYTIIBIX TET
6 JBroxkeHus 5 1 https://resh.edu.ru/
[ToBTOpEHUE,
0000
. LICHUE U 17 1
cucTeMaTu3anus
3HaAHUHN
OBUIEE KOJIMYECTBO
- 102 7

YACOB I10 ITPOTPAMME



https://zadachi.mccme.ru/2012/local.html
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/subject/7/
https://content.edsoo.ru/lab/subject/7/
https://resh.edu.ru/
https://resh.edu.ru/

INIOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

HdarTa usyyenus

OcHoBHBIE TIpaBUIIa U300paKEHHSI HA PUCYHKE TUIOCKOCTH,
napajuleIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsATHA cTepeoMeTpUH: TOYKA, IIPsIMas, IIJIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE MTPAaBUJIA U300pAXKEHUS HA PUCYHKE
IUIOCKOCTH, NMapaJuIeIbHbBIX IPSAMBIX (OTPE3KOB), CEPEIHHbI
OTpe3Ka

IlonsTus: MEPCCCKAOIMUECCA TINIOCKOCTH, IIEPCCCKAOIUCCH
InpamMasd U MJI0CKOCTh; IMOJYIIPOCTPAHCTBO

[onsATus: nepecexaromuecs NIOCKOCTH, EPECEKAOIIUECS]
npsiMasi ¥ MJI0CKOCTh; MOJYTPOCTPAHCTBO

MHororpaHHuKH, ©300pa’keHHe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX OOBEKTOB

MHororpaHHUKH, U300paKeHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIHNX O0OBHEKTOB

AXCHOMEI CTCPCOMETPHH U IICPBBIC CICACTBUA U3 HUX

AXKCHOMBI CTCPCOMETPHUU U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBbIE CIEACTBUS U3 HUX.
CrniocoObl 3a/1aHus IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O06o03Ha4YeHUs IPSAMBIX U TJIOCKOCTEH

10

N3o6pakenue ceueHnit mupamMusl, Kyda v MpU3Mbl, KOTOPBIE
IPOXOIAT uepe3 ux pédpa. M3o0pakeHne nepecedeHus
MIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETAMU




11

N306paxkenune ceuenuii nupamubl, KyOa U Mpu3Mbl, KOTOPbIE
MPOXOAAT uepe3 ux péopa. Mzobpakenue nepeceyeHus
IOJYYEHHBIX IJIOCKOCTEeH. PackpalirBaHne MOCTPOEHHBIX
CEUeHUH pa3HbIMU LIBETAMHU

12

N300paxkenue ceuenuii nupamuabl, KyOa U Mpu3Mbl, KOTOPbIE
MPOXOAAT uepe3 ux péopa. Mzobpakenne nepeceyeHus
MOJIyYEHHBIX IUIOCKOCTEH. PackpaiBaHyue NOCTPOEHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

13

N3obpakenune ceueHnit mupaMusl, Ky0a 1 pU3MbI, KOTOPBIE
MPOXOJAT yepe3 ux péopa. M3o0paxxeHne nepecedeHus
MOJIyYEHHBIX IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CCUYCHUI Pa3HBIMU IIBETAMHU

14

MeTon ciie10B JUIsl IOCTPOEHUS CEUEHU I

15

Merton cnenoB 1yisi TocTpoeHus ceueHuil. CBoiicTBa
MEePECCUCHHUH MPSIMBIX U TUIOCKOCTEH

16

Merton cnenoB asis mocTpoenus ceuenuid. CBoiicTBa
IepeCceYeHU  NPSIMBIX U TUIOCKOCTEN

17

[Toctpoenue cedenuii B nmupamuze, Kyoe mo TpéM ToukaMm Ha
pébpax. CozaHre BEBIHOCHBIX YEPTEkKEH 1 3aIUCh L1aroB
IOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TOUYKaM Ha
pEbpax. CozmaHne BHIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
IIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe o TpéM ToOUKam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEIKEH U 3aMKCh IIaroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe o TpéM ToUuKam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEH U 3aMKCh I1aroB




MTOCTPOCHUS

21

[ToBTropenue miuanuMeTpuu: Teopema o MPONOPIIMOHATBHBIX
orpeskax. [logobue TpeyroisHIUKOB

22

IToBTOopenue mnanumetpun: Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX YepTexax. Mctopus pazButus
IUIAHUMETPHUU U CTEPEOMETPUH

23

KonTponbhas pabota "Akcuomsl crepeomerpun. CeueHus"

24

B3anMHOe pacnosiokeHue NpsMbIX B IIPOCTPAHCTBE.
CkpeuuBarouyecs npsamsele. [Ipu3Haky cKpemyuBaromuxcs
npsMbIX. [lapamiensHble IpsiMbIe B IPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUM U €IMHCTBEHHOCTH MPSMOMN
NapajuleIbHON JaHHOM MPSMOM, IPOXOSIIEH YePE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAallleW Ha JaHHOH npsMoi. Jlemma o
IIepECEeYCHUN NapAIIIENbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NMpsAMBIX. Teopema o TpEX
napaJuleIbHBIX NPAMBIX. Teopema 0 CKpeluBaroIuXxcs
IPSIMBIX

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOICTBA
MapajijIesIbHOTO MPOEKTUpOoBaHus. M300pakeHne pa3HbIxX
¢buryp B napauienbHON IPOEKLINN

28

LlenTpanpHas npoeKuusa. YToj ¢ COHAIIPaBICHHBIMU
CTOpPOHAMH. YTOJ MEXAY IPSIMBIMU

29

33,[[21‘11/1 Ha A0Ka3aTCJIbCTBO U UCCICAOBAHUEC, CBA3aHHBIC C
PpacCIoJIOKECHUECM NIPSAMBIX B IPOCTPAHCTBC

30

[ToHsTHSA: MapalIETbHOCTh MPSIMOM U TIJIOCKOCTH B
npocTtpaHcTBe. [Ipu3Hak mapanaeabHOCTH PSIMON U
m1ockocT. CBOMCTBA NMapalIeIbHOCTH MPSIMON U TNIOCKOCTH

31

FGOMeTpI/I‘-ICCKI/Ie 3aJa4d Ha BBIYUCJICHUEC U JOKa3aTCIbCTBO,




CBs3aHHLBIC C ITAPAJIJICIIbHOCTBIO MPAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASILETo Yepe3 JaHHYIO MPSIMYIO

32 Ha YepTeKe U MapajieNbHOro Apyroil npsmoil. Pacuér
OTHOIIEHUI
[TapannenbHas npoeKuus, MPUMEHEHUE ISl TIOCTPOCHUS

33 ceueHMi KkyOa u nmapayuienenumnena. Coiictea
napajuieJIenune1a u Ipu3Mbl

14 [TapannensHbie m1ockocT. [Ipu3Haky napaiienbHOCTH IBYX
IJIOCKOCTEN
Teopema o0 napamieaIbHOCTU U €IMHCTBEHHOCTH IJIOCKOCTH,

35 MPOXOISIIECH Yepe3 TOUKY, HE MTPUHAIICHKALLYIO TaHHON
IJIOCKOCTH U CIEACTBUSI U3 HEE
CaolicTBa napasuleabHbIX INIOCKOCTEN: O MapaIEIbHOCTH

36 IPSIMBIX NIEPECEUEHUS IPU NIEPECEUEHUU JIBYX MapalieIbHbIX
IJIOCKOCTEN TpeThen
CpoiicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax

37 NapajlyIeIbHBIX IPSMBIX, 3aAKIIOUEHHBIX MEXTY
HapajyIeIbHBIMU MIJIOCKOCTSIMU; O NIEPECEUEHUH NPSIMOH C
JBYMsI TapaJJIEIbHBIMU MIOCKOCTSIMU

38 [ToBTOpenue: Teopema [udaropa Ha mrockocTu

39 [ToBTOpEHME: TPUTOHOMETPUS NPSIMOYTOJIBHOTO TPEYTOJbHUKA

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapaieienunena

41 Boruncnenue 1iauH OTpe3KoB B KyOe U IpSIMOYTOJIbHOM
napasuiesienumnesie

4 [lepnenuKynsipHOCTH NPsIMON 1 TIOCKOCTH. [Ipr3Hak
NEPIEHIUKYIISIPHOCTH MIPSIMON U TUNIOCKOCTH

43 [TepnenauKyaapHOCTH NpsiMOI U TI0CKOCTH. [Ipu3Hak




NCPpHNCHAUKYIIIPHOCTH prlMOfI " IIJIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAMHCTBCHHOCTHU HpﬂMOfI,

44 MIPOXOAAIIECH Yepe3 TOUKY IPOCTPAHCTBA U IEPIICHIUKYJIIIPHON
K IJIOCKOCTH

45 [InockocTy ¥ NEPIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHMKaX

46 [1nockocTu ¥ epneHIUKYISIpHbIE UM MIPSIMbIE B
MHOTOTpaHHUKAX

47 [lepnenaukymsap u HakinoHHas. [locTpoeHue neprneHuKysapa
13 TOYKH Ha MPSIMYIO

43 Ilepnennukynsp u HaknoHHas. [locTpoenue nepneHauKysapa
13 TOYKH Ha IPSAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx nepreHAUKyIIsApax (MpsmMas 1 oOpaTHast)

51 Yros Mexay CKpelrBarOIIMMUCS IPIMBIMU

5) [Touck neprneHauKyJIIpHBIX NPSMBIX C TOMOILBIO
MEPIEHIUKYISIPHBIX IUIOCKOCTEN

53 OpTOoroHaJIbHOE MPOECKTUPOBAHHUE

54 [TocTpoenue ceuenuii kyoa, MpU3Mbl, IPaBUIbLHON MUPAMUIbI C
IOMOIIbIO OPTOrOHAJIBLHON IPOEKLIUU

55 [Toctpoenue cedenuii kyba, Npu3Mbl, IPaBUIBHOMN MUPAMUIBI C
IIOMOLIBI0 OPTOTOHAJILHOM MPOEKINH

56 CummeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH.
IlnockocTn cUMMeETpHUI B MHOTOTpaHHUKAaX

57 [Ipu3Hak nepneHaAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58 [IpaBusbHbIE MHOTOTPAaHHUKH. Pacu€T paccTosiHUI OT TOYKHU




J0 IINTOCKOCTH

[IpaBuiibHBIE MHOTOIPaHHUKU. Pac4€T pacCcTOSHUN OT TOYKH

59
710 IIJIOCKOCTH

60 CriocoObl OMyCTUTh NEPIEHANKYIISPBI: CHMMETPHUS, CABUT
TOYKH MO MapaJIeTbHON MPSIMOI

61 CaBur no HenapamieabHOU IPSIMON, U3MEHEHUE PAaCCTOSHUMN

2 KonTponbHas padora "B3auMHoe pacnonoxeHue NpsMbIX U
IJIOCKOCTEH B mpocTpaHcTBe"
[ToBTOpEHME: yroa Mexay MpsIMbIMU Ha IMJIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpPEMA
KOCHHYCOB

64 [ToBTOpEHME: Yroa MEXKIY CKpEIIMBAIOIIMMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65 ['eomeTprueckrie METOIbI BBIYMCICHUS yria MEXIy IPsIMbIMU
B MHOT'OTPaHHUKAX

66 JByrpanubiii yroj. CBONCTBO JUHEWUHBIX YIJIOB IBYTPAHHOTO
yria

67 [lepnennukynspuble naockoctu. CBOMCTBA B3aUMHO
MEePIEeHIUKYIISIPHBIX IJIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH IIIOCKOCTEH; TeopeMa o

68 MIPSIMON NIEPECEUEHMS IBYX IIJIOCKOCTEN MEPIEHANKYIIAPHBIX
TPEThEN IIOCKOCTH

69 [IpssMoyToNIbHBIN MapajuieNenume; Kyo; n3MepeHus, CBOMCTBA
IPsIMOYTOJIBHOTO MapasulelieNnuIe1a

70 Teopema o AuaroHanu NpsSMOYToOJBLHOTO Mapaiesenumnea u
CIIEICTBUE U3 HEE

71 CrepeoMeTpHuueckre U NPUKIAIHbIE 3a7a4H, CBI3aHHBIE CO

B3aUMHBIM PACIIOJIOKCHUCM NIPSAMBIX U INIOCKOCTU




HOBTOpeHI/Iel CKpCHIUMBAIOIIHUECA IPAMBIC, MapalJICJIbHbBIC

72 IJIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX !
[Tapa napajienbHbIX IUIOCKOCTEW HAa CKPEIUBAOIIUXCS

73 HPSIMBIX, PACCTOSTHUE MEKY CKpPEIIMBAIOIIMMHUCS MIPSIMBIMU B 1
IPOCTBIX CUTYyaIUIX

74 PaccrostHre OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 1
710 IIJIOCKOCTH

75 Brrunciienue paccTOSHUN MEXTY CKPEIIMBAIOIIMMUCS |
IPSIMBIMU C IIOMOILBIO NEPIICHANKYIISIPHON INIOCKOCTH
TpéXrpaHHblid yroj, HEPaBEHCTBA AJI TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JJISI 1
TPEXTPAHHOTO yIJIa

77 DeMeHTHI chepruuecKoil reOMeTpuu: reoIe3nIecKre JIMHUH Ha 1
3emie

78 Kontponbnas padota "Yribel u pacctosaus" 1

79 CucremaTtu3zanus 3HaHui "MHOTrOrpaHHUK U €0 3J1€MEHTHI" 1

80 [Tupamuna. Buasl nupamug. [lpaBunbHas nupamuaa 1

81 [Ipusma. IIpamas u HakinoHHas npusmel. [IpaBuibHas npusma 1

%) [Ipsmoii napamienenunen, NpsIMOyTOJIbHBIN MapajuIeeuIe], 1
KyO

83 Boinykibie MHOrorpanauku. Teopema Ditnepa 1

’4 Boinyknbsie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U 1
10JIyIIPaBUIIbHBIE MHOTOTPaHHUKHU

85 KontponbHas padota "MHororpaaHuku” 1

86 [lonsTHE BEKTOpa HA MJIOCKOCTH U B POCTPAHCTBE 1

87 Cymma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1




89 [IpaBuno nmapaenenunena 1
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
91 Pa3J'I(1>KeHI/Ie BEKTOpa 1Mo 6a3ucy TpEX BEKTOPOB, HE JICKAIINX B 1
OJTHOM MJIOCKOCTH
92 CkansipHoe Mpou3BeICHUE 1
93 Brrunciienue yria Mexay BEKTOpaMU B IPOCTPAHCTBE 1
94 [IpocrTeiimue 3aga4n ¢ BEKTOpaMH 1
95 [Ipocreiiire 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3aga4n ¢ BEKTOpaMH 1
97 IIpocreitmue 3aga4n ¢ BEKTOPaMHU 1
98 O060061eHre U cucTeMaTu3alus 3HaHu| 1
99 O060061eHre U cucTeMaTu3alus 3HaHu| 1
100 Hroroas xonTpOapHas paboTa 1
101 O06o0061IeHre U cucTeMaTu3alus 3HaHu| 1
102 O06001enre u cucTeMaTu3aIus 3HaHuI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KITACC

KoaunugecTBO 4acoB

Ne i/ Tema ypoka darTa usyyenust
Bcero

| [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MNIOCKOCTH U B 1
npocrpaHcTae”

2 [ToBTOopenue Tembl "CkansipHoe MPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpEeHue TeMbl "BbluncieHue yria Mex1y BEKTOpaMu B 1
npocTpaHcTse"

4 IToBTOpEHue TeMbl "YpaBHEHHE IPSAMON, IPOXOIAIIEH Yepes3 1
IBE€ TOUKH"

5 VYpaBHeHHE MJI0CKOCTH, HOPMaJlb, YpaBHEHHE MJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTHU B 1
OTpe3Kax
BekropHoe npousBeneHue 1
JIuHeiiHbIe HEPaBEHCTBA, TUHEWMHOE MPOrPaMMHUPOBAHUE 1

9 JIuHelHbIE HEPABEHCTBA, JINHEHHOE ITPOrPaMMUPOBAHNE 1

10 AHaIUTUYECKHE METO/IbI pacuéTa yriia Mexay NpsMbIMH B |
MHOT'OTPaHHUKAX

1 AHanuTHyecKrne METO/Ibpl pacuéra yrjia Mexay IIOCKOCTSIMU B 1
MHOTOTrpaHHHMKaX

12 dopmyiia pacCTOSIHUA OT TOYKHU JI0 TIIOCKOCTU B KOOPAMHATAX 1

13 HaxoxpaeHue paccTosiHuI OT TOYKHU 10 IUIOCKOCTH B KyOe 1

14 HaxoxneHue paccTositHUM OT TOUKHU J0 MIOCKOCTH B 1
IIpaBWJIBHOM NUpaMuze

15 KonTponbHas pabota "Ananuruyeckas reomerpus” 1




16 CeueHus MHOTOTPAHHUKOB: CTaHAAPTHBIC MHOTOTPAaHHUKH

17 CeueHHst MHOTOTPaHHUKOB: METO/I CJIEJIOB

18 CeueHHs MHOTOTPAHHUKOB: CTaHIaPTHBIC TUIOCKOCTH,
repeceyeHus MPsSMbIX U TUIOCKOCTEH

19 [TapamienbHble NpsIMbIE U MJIOCKOCTH: MapaJijie/IbHbIE CEYCHUS

20 [TapannenbHble NPAMBIE U TNIOCKOCTH: PACYET OTHOIICHUMN

21 [TapanenbHbIe MPSMBIE U TUIOCKOCTH: YTIIBI MEKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
[lepnennuKyIsIpHBIE MPSMBIEC U TUIOCKOCTH: CTaHAAPTHBIC MaPhI

22 MEePIECHIUKYISIPHBIX TUIOCKOCTEH U TIPSIMBIX, CHMMETPHUH
MHOTOTPAaHHUKOB

3 [lepnennukymsipHble NPSMBIEC U TUIOCKOCTH: TEOpEMa O Tpex
HEePIEeHIUKYIIpax

24 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: BBIYMCICHUS JTTUH
B MHOTOTPaHHHKAX

75 [ToBTOpEHME: MIOMA MHOTOYTOJIBHUKOB, (DOPMYIIBI st
TIoIaIeH, COOOpaKEHHUSI TOT00MS

26 [ToBTOpEHUE: MIIOMIAN MHOTOYTOJIBHUKOB, (hOPMYIIBI AJIst
10 e, COOOpaKEHUS MOA00HS

7 [ToBTOpEeHMeE: TUIOIIAAN MHOTOYTOJIbHUKOB, (DOPMYJIBI TSI
TJI0IAIeH, COOOpaKEeHHSI TIOT00MSI

)% [Tnomaau ceyennii MHOTOTPaHHUKOB: TIOIATN
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, COOOpaKEeHUs TOA00HS

29 [nomany ceyeHnii MHOTOTPaAaHHUKOB: TUIOIIATU
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHUs Mo100us

30 KonTponsHas padota "[loBTOpeHnE: MHOIOIPaHHUKH, CEYEHUS

MHOTOTPaHHUKOB"




31 O65bEM Tema. O0BeM PSIMOYTOJIBHOTO MTapajuiesenuIe/ia

1 3anauu 00 yABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUU
yria

13 CrepeomeTpHuecKue 3a/1aui, CBSI3aHHbIE ¢ 00BEMOM
IPSMOYTOJIBHOTO Mapajuiesenuneia

34 [IpuknaaHbie 33129, CBSI3aHHBIEC C BBIYHCICHHEM 00bEMa
MPSIMOYTOJIBHOTO NapajuleNenune1a

35 O06BEM npsMOii TPU3MBI

16 CrepeoMeTpHuueckue 3aJaul, CBI3aHHbBIE C BHIYHCIEHUEM
00BEMOB MIPSMOK TTPU3MBI

37 [IpuknanHele 3a1a4un, CBsI3aHHBIE C 00BEMOM IPSIMOM IPU3MBI

13 Brruncnenue 06bEMOB Tell € IOMOUIBIO ONPEAEIEHHOTO
uHTerpana. O0bEM HaKJIOHHON MPU3MBI

39 Brruncnenue 00EMOB TE € MOMOIMIBIO ONPEIECTEHHOTO
uHTerpana. O6bEM MUpaMuIbl

40 ®opmyna 06bpéMa nupamuisl. OTHOIIEHHE 00BEMOB TUPAMHU L
¢ 00LIUM yTIIOM

A1 ®dopmyia 06béMa upamuipl. OTHOIIEHHE 00BEMOB TMPAMHUL
¢ o0ITUM yTIIOM

4 CrepeoMeTpuueckue 3aJauu, CBA3aHHbIE C 00bEMaMu
HaKJIOHHOH TIPU3MBbI

43 CrepeomeTpuueckue 3aauu, CBsI3aHHbIE ¢ 00bEMaMU
MTUPAMUIbI

44 [Ipuknagueie 3agaun mo Teme "OO0BbEMBI TeN", CBA3aHHBIE C
00BbEMOM HAaKJIOHHOM MPU3MBbI

45 [Mpuxnaaneie 3agaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

00BEMOM TTUPAMU/IBI




[Ipumenenne 00bEMOB. Briunciienne paccTostHUS 10

46
IIJIOCKOCTH

47 KonrtponsHas padora "O6bEM MHOTOrpaHHHUKA"

43 Hunuaapudeckasi MOBEPXHOCTb, 00pa3yIoliue
UUIMHAPUYECKON MTOBEPXHOCTH

49 Humunap. [psmoit kpyroBoit nunuuap. [lnomans
TMOBEPXHOCTH IUJIMHPA

50 Konunyeckast HOBEpXHOCTh, 00pa3yrolie KOHUYECKOM
nosepxHocTu. Konyc

51 CedeHue KOHyca MIIOCKOCTHIO, MapajuieIbHOW MIIOCKOCTH
OCHOBaHUS

5) VYceuénHnsblil koHyc. M300pakeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH
KOHyca

54 [Tmomanb 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
KOHycCa

55 CrepeomeTpuueckue 3aa4u Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM CEUCHUN LUITMHIPA, KOHyCa

56 CrepeomeTpuueckue 3aJjauu Ha I0Ka3aTeNbCTBO U
BBIYHCIIEHHE, IOCTPOCHUEM CEUECHUN LUITMHIpPA, KOHyCa

57 [Tpuxnaguelie 3a1a4n, CBI3aHHBIE C TUJIUHIPOM

58 [Ipuxnagseie 3a1a4n, CBA3aHHBIE C UUJIMHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl u mapa ¢ WIOCKoCcThi0. Kacanwue mapa u
cdepsl TNIOCKOCThIO. By 1 n3o0paxenue mapa

61 [Tepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u




chepsl ockocThio. Bua u n3o0paxeHue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ yacteit 1
63 Cummetpus cdepsl 1 mapa 1
CrepeoMeTpuueckue 3a1a4y Ha J0Ka3aTeIbCTBO U
64 BBIUKCJICHHE, CBS3aHHBIE CO CEepoi U MapoM, TOCTPOSHUEM 1
UX CEYECHHUU INTIOCKOCTHIO
CrepeoMeTpHuuecKkue 3ajauu Ha JOKa3aTebCTBO U
65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoii U apoM, IOCTPOCHUEM 1
HUX CEYEHHM TIOCKOCTHIO
66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO CPEepoid U IITapoM 1
67 [ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH, BHIYMCIIECHUS B 1
OKpPYXHOCTH, CTaHJapTHBIE [T0100US
68 Paznuynble KOMOMHALIUY TEN BPAIIEHUs U MHOTOTPAHHUKOB 1
69 3anauu o teme "Tena u moBepXHOCTH BpalieHus" 1
70 3anauu o Teme "Tena M MOBEPXHOCTH BpallleHUs " 1
71 KonTponbhas padbota "Tena u HoBepXHOCTH BpaleHUs " 1
72 O06wém nnnunapa. Teopema 06 00bEME IPSIMOro HUIMHAPA 1
7 Brruncnenue 00EMOB TN ¢ MTOMOMIBIO OMPENCTEHHOTO |
nHaTerpana. O0BEM KoHyCa
74 [Inomaan 60KOBOM M MOTHON OBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKkue 3aJa4uu, CBI3aHHbBIE C BHIYHCICHUEM 1
00BEMOB IMIMH/IPA, KOHYCA
76 [Mpuknanaeie 3apa4uu mo Teme "OObEMBI | IIOMIAIH |
noBepxHocTel Ten"
O06wEM mapa 1 mapoBoro cekropa. Teopema 06 00bEMe 11apa.
77 [Tnomans chepsl. CrepeomeTpuueckre 3a1a4H, CBI3aHHbIE C 1

BBIYHCIICHHEM 00BEMOB I11apa, IapOBOrO CErMEHTa U




1IapoBOro CEKTopa

[Mpuknanueie 3anayn mo Teme "OOBEMBI TeN", CBS3aHHBIE C

78 00BEMOM 11apa u iomazbio chepsl. COOTHOIICHUS MEXKITY
TUTOIIAISIMUA TTIOBEPXHOCTEH M 00bEMaMHU TTOTOOHBIX TEI
[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHnenne o0bEMa mpu

79 nonobuun. CTepeoMeTpudecKue 3aauu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TeJ U U0 MOBEPXHOCTEH

20 Kontponbnas padota "[1nommanyu moBepXHOCTH U 00BEMBI
KpyJibIxX Ten"

21 JBmxenus npoctpancTBa. OToOpaxkenus. [IBmkeHus u
paBeHCTBO (uryp. OOmre CBOMCTBA IBUKCHHIA

2 Bunb! nBrkeHMil: mapanienbHbIi NepeHoc, eHTpaIbHas
CUMMETpHUS, 3epKaJIbHAsI CAMMETPHS], IOBOPOT BOKPYT MPSIMOiA

83 [IpeobpazoBanus momoous. [psimas u chepa Diinepa

84 I'eomeTpuueckue 3aa4n Ha IPUMEHEHUE JBUKEHUS

85 KonTponbnas pabota "BekTops! B mpocTpanctse”
Ob6o06maromee noropenue 11 MoHATUI 1 METOJIOB Kypca

86 reoMerpun 10—11 knaccoB, cucremarn3anus 3HAHUN:
"ITapanienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTpaHCcTBE"
O6o6maromiee nopropenue 11 moHATHI U METOZOB Kypca

87 reomerpun 10—-11 knaccos, cucremMarn3anus 3HAHUN:
"BekTopsl B IpocTpaHcTBe"
O6o0matomiee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca

88 reomerpuu 10-11 kitaccoB, cucremaTu3aius 3HaHUM:
"BexTopsl B pocTpaHcTBe"
O6o0matomiee moBTopeHue 11 MoOHATHIT 1 METOJIOB Kypca

89 reometpun 10—11 kmaccoB, cucremaru3anus 3HaHui: "O0beM

MHOT'OTpaHHUKA"




90

O6o0matomiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca
reometpun 10—11 kmaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHHUKA"

91

O6o6maromee nopropenue 11 moHATHI U METOZOB Kypca
reoMmerpun 10—11 knaccoB, cucremaru3anus 3HAHUM:
"Ilnomany MOBEPXHOCTH U OOBEMBI KPYTIIBIX TEN"

92

Ob6o06maromee noropenue 11 nMoHATUI 1 METOJIOB Kypca
reomerpun 10—-11 knaccoB, cucremMarn3anus 3HAHUN:
"TTnomaau MOBEpPXHOCTH U 00BEMBI KPYTIIBIX T

93

Hrorosas koHTposibHas paboTa

94

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINSA 3HAHUHA

96

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKHU U €€ POJIb B
paBBI/ITI/II/I COBpeMeHHI)IX I/IH)KeHepHI)IX )41 KOMHI)IOTepHI)IX
TEXHOJIOTUH

97

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

HcTopust pa3BUTHSL CTEPEOMETPUM KaK HAYKH U €€ POJib B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

100

Hctopus pa3Butus crepeoMeTprn Kak HayKu B €€ poJib B
Pa3BUTHUHU COBPEMEHHBIX WHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKHU U €€ POJIb B




paSBI/ITI/II/I COBpeMCHHBIX I/IH)I(eHepHI)IX Hu KOMHBI—OTepHI)IX
TEXHOJIOTUH

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
102 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon nposepsiemoro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI IPOrPaAMM OCHOBHOI'0 00pPa30BaHMs CpelHero o0ero
pe3yJabTara o0pa3oBaHus

7 ['eomeTpus

7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

7.2 [IpuMeHSTh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MIPHU ONPEEICHUN T€OMETPUYECKUX 3a/1a4.

7.3 OnepupoBaTh MOHATUSAMU: APAJUIETBHOCTh U 0OOCHOBAHHOCTB MPSAMBIX U INIOCKOCTEH.

7.4 KnaccudunupoBars B3aMMHOE pacIiofi0KCHNE HAPABICHUH U IIIOCKOCTEH B IPOCTPAHCTBE

75 OnepupoBaTh MOHATUSAMU: JBYTPAHHBIM yroJl, rpaHula ABYTPAHHOrO yria, peOpo ABYIPaHHOTO yrja, JUHEHHBIN
' yTOJI IBYTPaHHOI'O yIJia, IpagyCHas Mepa JByTPaHHOIO yria.

76 OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHUK, BBIITYKJIbIA U HEBBIMYKJIbIII MHOIOTPAHHUK, 3JIEMEHTbl MHOTOTPAHHHUKA,
' IIPABWJIBHBIM MHOTOI'PaHHUK.

7.7 Pacnio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (MMMPaMua, IpU3Ma, MPsIMOYTOJIbHBIN Mapauienenumnes, Kyo).

73 KnaccudunupoBate MHOTOTpaHHMKH, BbIOMpas OCHOBaHUS AJis KiIacCU(pUKAUUU (BBIMTYKJIbIE M HEBBITYKIbIE
' MHOT'OI'paHHUKH, IPAaBUJIbHbIE MHOTOTPAHHHUKH, IIPSIMbIE ¥ HAKJIIOHHBIE ITPU3MBbI, TapaJuIeIeUIIe/Ibl)

7.9 OnepupoBaTh NOHATUAMU: CEKYIIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

7.10 OOBSCHATH MPUHITUIIBI IOCTPOCHUS CEYCHU MHOTOTPAHHUKOB, UCTIOIB3YSI METOJ OTCICKUBAHUS.

711 Ctpouthb ceueHre MHOIOI'PaHHUKOB METOJIOM CJI€ZIOBAHMSI, BBIIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEIKU U3 PUCYHKOB
’ IPOCTBIX 0OBEMHBIX (PUTYP: BH]I CBEPXY, COOKY, TOPH30HTAIBHO.

712 Pemate 3amauM HaxoXKAEGHUS TIEOMETPUYECKMX BEIMYMH 10 oO0pa3llaM WM alIropuT™MaM, IHpUMEHEHHs

TPAAUIUOHHBIX aHAJIUTUYCCKUX MCTOJOB IIPU IMOCTAHOBKE CTAHAAPTHBIX MATCMATUUCCKUX 3a/la4 110 BBIYHMCIICHUIO




Kon nposepsiemoro

IIpoBepsiemble npeiMeTHBIE Pe3yJIbTATHI 0CBOCHHSI POrPaAMM OCHOBHOI'0 00pPa30BaHMs CpelHero o0mero

pe3yJbTarTa o0pa3oBaHus
paCCTOleI/Iﬁ MCXKIY ABYMs TOYKaMHU, oT TOYECK o MIpsMBIX, oT TOYECK
JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAHUAMU OTKIOHEHUSIMU
Pemrate 3aa4u  HaXOXKACHUSA TICOMCTPUYCCKUX BCIIMYMUH 110 06pa3uaM Wi ajaropurmMaMm, IMIIPUMCHCHUA
7.13 TPAaAULIUOHHBIX AHAJIUTHUYCCKUX MECTOAOB IIPU IMMOCTAHOBKE CTAHAAPTHBIX MATEMATUYCCKUX 3aJiaq 110 BBIYHUCIICHHUIO
YTJIOB MEX]Ty CKPELIUBAHUSAMU, MEX/1y IPSIMBIMU U IUIOCKOCTHBIMU, MEX/1y TNIOCKOCTHBIMHU, AIBYTPAHHBIMH YTJIaMU
714 Boruncnsate 00beMbl U KBaJpaThl 00palieHnii MHOTOTPaHHUKOB (IIPU3MBbI, THPAMUbI) C IPUMEHEHHEM (HDOPMYIIHI,
' COXPAHSIIOIICH COOTHOIIEHUE MEXKTY TUIOMIAIKaMH 00panieHuii, 00beMaMH TaKIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U MIOCKOCTHOCTH CUMMETPUHU, LEHTP, OCh U
' IUIOCKOCTHOCTh CUMMETPHUU (PUTYPBI.
716 W3BnekaTh, mpeoOpa3oBBIBATE W WHTEPHPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX
' ¢durypax, npeJCcTaBlIeHHBbIX Ha YepTekKaxX U PUCYHKaX.
717 [IpumensTh reomeTprudeckue (HakThl A1 PEIICHUS CTEPEOMETPHUECKHX 33]1a4, MPOTHO3UPYIOLIUX HECKOIBKO IIaroB
' pelIeH s, €ClI YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopme
718 [TpumensaTh npocTeiie NporpaMMHbIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU COOIOICHUH
' CTEPEeOMETPUYECKUX 3a]1a4.
719 [IpuBecTn mpuMepbl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B NPHUPOAE W JKM3HHU, PACIO3HATh JONOJHUTEIbHBIC
' 3aKOHOMEPHOCTH B HCKYCCTBE.
[IpuMeHUTH MOydEeHHBIE 3HAHUS HA MIPUMEpPE: MPOaHAIU3UPOBATh peajbHbIE CUTYyallud U IPUMEHUTh U3YUYEHHbBIE
MOHSITHS B MPOIIECCE MOUCKA PEIICHUI MaTeMaTUIeCKH c(POpPMyYITMPOBAHHBIX 3a/1a4, CMOJISIIMPOBATh PEabHBIC HA
7.20 A3bIKE pacyueTa, pacCMOTPETh CUTyallMH, MOCTPOUTH MOJEIH C HCHOJb30BAHHUEM TI'€OMETPUYECKUX MOHATHUA H

BBIBOIOB, 06pa60TaTL anre6pLI, PCUIUTL IMPAKTHYCCKHUC 3aladH, CBA3AHHBLIC C HAXOXKICHUCM TI'COMCTPUUCCKUX
BCJIIMYHH.




11 KJIACC

Koa nposepsiemoro

IIpoBepsiemble npeAMeTHbIE pe3yJabTAaThl 0CBOCHHUSI IPOIPAaMM OCHOBHOI'0 00pa30BaHMs CpelHero oouero

pe3yJbTarTa o0pa3oBaHusi

6 ['eomeTpus

6 1 OnepupoBaTh MOHATUAMU: IIIMHIPUYECKAs TOBEPXHOCTh, 00pa3yIoIIre IINHIPUYECKON TOBEPXHOCTH, IUIHHIID,

’ KOHHMYECKasl IOBEPXHOCTh, 00pa3yIole KOHMYECKYIO TOBEPXHOCTb, KOHYC, ChepruiecKas OBEPXHOCTb.

6.2 Pacmo3naBats Tena renedona (unuHAp, KOHYC, cepa u map)

6.3 OObsicHeHHEe CIOCOO0B MOTyUEHUS Tell.

6.4 KrnaccugumnupoBaTh B3aUMHOE PacIofioKeHUE CPEephl U MIIOCKOCTH

6.5 OnepupoBaTh NOHATUSMU: IIAPOBOI1 CETMEHT, OTIOPHBIN CETMEHT, BHICOTA CErMEHTA, IIapOBOI CIIOM, OIIopa IIapoOBOTO
' CJ1051, BBICOTA ILIAPOBOTIO CJIOS, IIAPOBOM CEKTOP.

6.6 Boruncnate 00beMbl U KBaJIpaTHbBIE IOBEPXHOCTH T€J MAPTE, FEOMETPUUECKHE Tella C IPUMEHEHNEM (OPMYJIIbI

67 OnepupoBaTh NOHATUSMU: MHOTOT'PAHHUK, BIIMCAHHBIN B Chepy U OMHUCAHHBIN BOKPYT cepbl, cepa, BIUCAHHBIN B

’ MHOT'OI'PaHHHMK WMJIM TEJIO pa3yMma.

6.8 BbruncnsiTe COOTHOLIEHHE MEX Y IUIOIIAAIMU IOBEPXHOCTEN U 0ObeMaMu Tell

6.9 N3o06paxaTh u3yyaembie (PUTYPBI OT PYK U C TPUMEHEHHUEM MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

6.10 BrINoAHATE (BRIHOCHBIC) IJIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, CBEPXY, CHHU3Y;
' MOCTPOUTH Pa3zeil Tell

6.11 W3BnekaTh, MHTEPIPETUPOBATH U ITPE0OPa30BbIBATh HH(OPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax,
’ NPECTAaBICHHBIX HAa YePTEKaX U PUCYHKAX.

6.12 [TpumensTh reoMeTprueckue (HakThl AJsl PELICHUS CTEPEOMETPHUUECKHX 3a/1a4, IPOrHO3UPYIOIINX HECKOJBKO I11aroB

b




Kon nposepsiemoro

IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPAaMM OCHOBHOTO 00pPa30BaHHUsI CPEIHEro 001ero

pe3yJabTara o0pa3zoBaHus
pelieHus1, eCiM YCIOBUS TPUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh NOHATHS: BEKTOP B IPOCTPAHCTBE
6.14 Bbl BbIMONHSIETE IEUCTBUS CIOXKEHUS BEKTOPOB, BBHIYMTHIBAHUS BEKTOPOB M YMHOXKEHHS BEKTOPOB Ha YHCIIA,
' 00BSCHSS, KAKUM 00pa30oM OHH JICUCTBYIOT.
6.15 [IpuMeHsATh NpaBUIIO MapasuIesieNuIe/ia PU COCTABICHUH BEKTOPOB
OnepupoBaTh NOHATHUAMHU: JIEKAPTOBBIE KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPOB, PaBHONPABHE
6.16 BEKTOPOB, KOOPJMHATHI BEKTOPOB, YTOJ MEX]y BEKTOpPaMH, CKAISIPHOE MIPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIE U
KOMIIIUIAHApHBIE KOHTYPBHI.
6.17 HaxosxeHue CTpyKTypbl BEKTOPOB M BEKTOPHBIX HM300paKEHUN MEXIY BEKTOpaMHU, CKAJSIPHOE MPOU3BEICHHE,
’ packiabIBaHUE BEKTOPOB MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUN B IEKAPTOBOM CUCTEME KOOPIMHAT
6.19 Pematp npocreiiiiye reoMeTpruuecKue 3a1au Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOo/1a
Pemiats 3a1aun mo qoKa3aTeNbCTBY MATEMAaTHUYECKUX B3aMMOCBSI3EM M HAXOXKIACHUIO TEOMETPUUECKON BEIIMUYMHBI TI0
6.20 oOpa3lamM WiIu anropuTMam, npuMeHsst 3(¢p(eKTUBHbIE METOAbl MPU MPUMEHEHUU CTaHJAPTHBIX MATeMAaTUYECKUX
3a1a4y
621 [TpuMeHsTh MpocTelINe MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU COOIIOCHUH
' CTEPEOMETPUYECKUX 3a1a4.
6.2 [IpuBecTu mpuMeEpsl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B NPHUPOJAE U KU3HHM, PACHO3HATH JOIMOIHHUTEIIbHbIC

3aKOHOMEPHOCTHU B HCKYCCTBE.




Koa npoBepsiemoro IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPAaMM OCHOBHOTO 00pPa30BaHHUsI CPEIHEro 001ero
pe3yJbTara odpa3zoBaHust

ITpyMeHUTD MOJy4YEHHbIE 3HAHUS HA IIPUMEpE: IPOAHAIM3UPOBATh PEAJIbHBIE CUTyallUM U NPUMEHUTh U3yYEHHBIE
MOHSITHS B MPOIIECCE MOMCKA PELIEHU MaTeMaThuyecku c(HOpMYyJIHPOBAHHBIX 33/1a4, CMOJEIUPOBATh pealbHbIE Ha
6.23 A3BIKE PACYETa, PACCMOTPETh CUTYALMH, MOCTPOUTh MOJEIM C HCIOJb30BAHUEM TI'€OMETPUYECKHMX IOHATHH U
BBIBOJIOB, 00paboTaTh ainreOpbl, pemnTh MPAKTUUYECKHUE 3aJjaud, CBSI3aHHBIC C HAXOXJAEHUEM TEeOMETPUYECKHX
BEJIMYMH.




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRKaHUA

7

I'eomertpus

7.1

OCHOBHBIC TTOHSATUS CTCPCOMCTPHUU. Tqua, npsamas mIOCKOCTb, IIPOCTPAaHCTBO. [TonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacmnosokeHue NOpsMBbIX B MPOCTPAHCTBE: IEpeceKarolluecs, NapajulebHble M CKPELIUBAIOLIUECS MpsMbIC.
[TapaniensHOCTh MPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE: MAPAILICIBHOCTh MPSMBIX B MPOCTPAHCTBE, MapauIeNTbHOCTh TPEX
MapajuIeNIbHbIX, [apaJUIeIbHOCTh MPSIMBIX U IIJIOCKOCTEM. Vsl
C COHANpaBJICHHBIMU OKHaMH, yrojl MEXIy B3IVIAJaMu B MHpocTpaHCcTBe. llapamienpHOCTh MIIOCKOCTEN: MapaljiesibHble
MJIOCKOCTH, CBOWMCTBA IMapasuIeNbHBIX IIOCKOCTEH. [IpocTelinume mpocTpaHCTBEHHBIE (UTYPHI HA TJIOCKOCTH: TETpal’ap, KyoO,
napasuieNienune]1, HOCTPOSHUE CEUCHUH.

7.3

[lepneHAMKYISAPHOCTD U MJIOCKOCTh: OIOPHBIE MPSMBIE B IPOCTPAHCTBE, IPSIMbIE NIEPIIEHIUKYIISIPHBIE U ONIOPHBIE K TUIOCKOCTH,
npu3HaKu GyHIaMEHTHOCTH MPSMBbIE U TUIOCKOCTH, BBIBOJIBI O MPSMOI ONOPHOM MJIIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YTOJI MEXKIY
MPSAMOM M TUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN yToia ABYrpaHHoro yria. [leprneHaukynsipHble 1 HAKIOHHBIE: PACCTOSHUE
OT TOYEK JI0 TUIOCKOCTH, PAcCTOSIHME OT MPSAMOW 10 TUIOCKOCTH, MPOEKUUs (PUTYpbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTb
TUTOCKOCTEH: MpHU3HaK (PyHAAMEHTHOCTH JABYX IJIOCKOCcTel. Teopema o Tpex omopax

7.4

[ToHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, OKPYIVIbIE M HEBBIITYKJIbIE MHOIOTPAHHUKH, DPa3BEPTKa
MHororpaHHuka. Ilpusma: n -yrospHas npusma, rpaHuyHas W (QyHAaMeHTalbHas MPU3MbI, NpsMas M HAKJIOHHAs MPU3MBI,
0O0KOBas ¥ IOJHOIIOBEPXHOCTHAs Npu3Mbl. [lapamienenunen, npsmMoyroiabHbIi apajijiesienunesa 1 ero ceoiictsa. [ lupamuasl: 7 -
yToJibHAas MUpaMUIa, TPaHUYHAsI U ONIOpHAsk MUPAMU[Ibl, OOKOBAs M TMOJIHONOBEPXHOCTHAS TUPAMU/IbL, IPaBHIIbHAS U yCEUEHHAas
NUpaMKJa. DIEMEHTBI IPU3MBI U IEpaMuabl. [IpaBriIbHbIE MHOTOTPaHHUKHU: PACCMOTPUM MHOTOTPaHHMKA, IPABUIIBHYIO IIPU3MY
U HENpaBWIBHYIO MUPAMUIY, MPABUWIBHYIO TPEYrOJbHYH HHpaMHIy M MpaBWIbHBIA TeTpasap, KyO. IlpeacraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTa’dAp, 10AeKa’p U ukocayapue CeueHus MpU3M U NUpaMu.

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYEK, MPSAMBIX, MIOCKOCTEH. DIEeMEHThl CUMMETPUHU B MHUpaMUAAX,
napasuieNienumne1ax, NpaBUiIbHbBIX MHOTOIPaHHUKAX
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HpOBepHeMbIﬁ IJIEMEHT COACPKaHUSA

Brmunciaenue 31eMEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajiv, YIJIbIL. HJIOIIIaI[B MOBCPXHOCTU TMMOBCPXHOCTU U IIOJTHAA
IMMOBEPXHOCTh NPSAMBIX ITPHU3M, ILIOIIAIb OCHOBaHHﬁ, IpeaACTaBJICHHAA O MOBEPXHOCTU IMOBEPXHOCTHU MPSAMBIX ITPHU3M. Hnomam;

7.6 .
IOBEPXHOCTHU MOBEPXHOCTU M NpaBUiIbHAs MHUpaMKIa, IOCTPOSHHAs Ha IUIoOLau yceueHHOH nupamuabl. [lonsatue o6 oobeme.
O06BEM nupaMu/bl, IPU3MBI
7.7 IIPUBECTHU TEJO B IPOCTPaHCTBO. COOTHOLIEHUS MEXKIY IUIOIIAIIMU TOBEPXHOCTEN, 00beMaMU TEJl HUYYTh HE
11 KJIACC

Kon IIpoBepsieMblii 3JIeMeHT co/iep:KaHUSA
6 I'eomerpus

61 [{winHapuyeckass NOBEPXHOCTh, O0pasyromias LWIMHAPUYECKYI0 IOBEPXHOCTb, OCh LMIMHIPUYECKONH IIOBEPXHOCTH.
' Hunuuap: ocHoBaHUE M OOKOBasi MOBEPXHOCTh, 00pa3yrolias U 0Ch, IJIOLIA/lb OCHOBAHHUS U MOJIHAS TIOBEPXHOCTD.

Konnueckass nmoBepxHOCTb, 00pa3yrolias KOHMYECKYIO MOBEPXHOCTh, OCh M BEpIIMHA KOHUYECKOH moBepxHOcTU. KoHnyc:
6.2 OTI0pa U BepIInHA, 00pa3yromiast ¥ 0Ch, IJIOLIA (b KPBIIIH U MTOJTHAsI TOBEPXHOCTh. Y CEUEHHBIH KOHYC: 00pa3yrolue 1 BhICOTa,
dbyHaamMeHT 1 O0KOBasi TOBEPXHOCTh

6.3 Cdepa u map: neHTp, paauyc, Tuamerp, oAb MoBepxHocTu chepsl. Bzanmuoe pacmonoxenue cepbl U IIOCKOCTH,
’ KacaTeJbHasl IUIOCKOCTh K cdepe, MIouaas chepsl

6.4 N306paxkenune Ten Ten Ha MI0CcKoCcTU. Pa3BEépTka MUINHApPA U KOHYCa

6.5 KomOuHanmu teia KOMMyTaTOpoOB MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIA BOKPYT cdepsbl, cdepa, 3anucaHHas B
’ MHOTOTpaHHHKE, WIN TEJIO0 MHTEIJUIEKTa

6.6 [Tonatue 06 obbeme. OcHoOBHBIE cBOMCTBa 00BEMOB Tes. Teopema 00 oObeMe MPSAMOYTOJIBHOTO Mapajulelenunena u
’ cienctBus u3 Hero. O0BEM HuIuHApa, KoHyca. O0BEM 1mapa u miouanu chepsl

6.7 IPUBECTH TEJIO B MPOCTPAaHCTBO. COOTHOIIEHUS MEX/Ty IJIOLIAIIMHU TOBEPXHOCTEH, 00beMaMH TeJl HUUYTh HE

6.8 CedeHns mwinHApa (IapaulelbHO M OMOPHO OCh), CEYEHHE KOHyca (IapajjieIbHO OCHOBAaHHMIO M IPOXOMSIIEE uepes3




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

BEpILKHY ), CEYECHHUE 11apa

BCKTOp Ha INIOCKOCTU U B MPOCTPAHCTBC. CrnoxeHre W BBIYMTAHHUC BCKTOPOB. YMHOXKEHHUE BCKTOpa 4ucja. Pazmenienue

6.9 BEKTOpa M0 TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBmino napawienenunena. Pemenne 3agaun, 061acTh MPUMEHEHUS MPABUIT
JIEUCTBUN C BEKTOPAMU
[IpsamoyrosnbHas cucTeMa KoopauHaT B ipocTpaHcTBe. KoopannaTtel BekTopa. [IpocTeiimume 3agaun B KOOpAMHATaX. Y TOJIOK
6.10 Mexay BekTopamu. CKalsipHOE MpPOW3BEIACHUE BEKTOPOB. BBIUUCIEHHE YIIIOB MEXAY HANpaBiICHUSMU U IUIOCKOCTSMH.

KoopanHanmoHHO-BEKTOPHBIN METOT TIPH ONPEACIICHUH TEOMETPUUSCKHUX 3a/1a4.




MPOBEPSEMBIE HA EI'3 IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA3OBAHUSA

Konx nposepsiemoro
TpedoOBaHMS

IIpoBepsiemble TpeGoOBaHMs K MPeIMETHBIM Pe3yJIbTATaM OCBOEHUsI OCHOBHOI 00pa3oBaTe/IbHONH MPOrpaMMbl
cpeaHero oo1ero oo0pazoBaHust

Bnagenue meromamu J10Ka3aTenbCTBa, AJITOPUTMAMH pPELIEHUS 3aJlady; yMEeHHe (QOopMyJUpoBaTh U ONEPUPOBATH
MOHATUSIMU: OIpe/ielIeHne, aKCHOMa, BBIBOJIbI, 0OOCHOBAaHUE, CBOWCTBO, NMPHU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
(bopMyIMPOBKH; MPUMEHATH UX; YMEHHE (GOPMYIHPOBATH OOPATHOE U MPOTUBOIOJIOKHOE YTBEPKACHUE, TPUBOINUTH
IIPUMEPBl U KOHTPIPHUMEPBI, HCIOIB30BATH METOJ MAaTEeMaTU4YECKOM WHAYKIUH; NPOBOIAUTH JIOKA3aTEIbHBIC
paccyXJIeHHsI IIPU ONPEIEIECHUN 3a/a4, OLIEHUBATh JIOTHYECKYIO MTPAaBUIBHOCTh PACCYK/ICHUI; YMEHUE ONIEPUPOBATH
MOHATHAMM: MHOXECTBO, IIOAMHOXECTBO, OIEpalud HaJ KOJWYECTBAMM; YMETb HCIOJb30BaTh TEOPETUKO-
MHOX>KECTBEHHBIN anmnapar s ONUCAaHUs IIPOLIECCOB U HAIPABJICHUN U IIPU ONpPEACIICHUM 3a1ad, B TOM YHUCIIE U3
JIPYTUX XUMHYECKUX MPEIMETOB; YMETh ONEPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, aepeBo, IUKI, Tpad Ha
IJIOCKOCTH; YMEHHE 3a/]aBaTh U OMUCHIBATH Ipadbl pa3InyHbIMU METO/IAMHU; UCIIOIB30BaTh I'paUKU IPU OIIpeIeTICHUH
3aJ1a4u

YMeHue onepupoBaTh NOHATHUAMU: €CTECTBEHHOE YHMCIO, YMCIO, CTENEHb C ILEJIBIM II0KAa3aTesIeM, CTENEHb C
paloHaIbHBIM ITOKa3aTeIeM, CTENEHb C BEIIECTBEHHBIMU €AMHUIIAMHU, JIOTapU(PM YHCEeN, CUHYC, KOCUHYC U TaHT€HC
MI0CJIEI0BATENBHOTO YHCIIA, OCTATOK MO MOAYJIIO, Pa3yMHOE YUCII0, UPPALIMOHAIIBHOE YUCIIO, LIEbIX, PALIUOHATIBHBIX,
YHCIIOBBIX YUCEIl; YMETh UCIOIb30BaTh NPU3HAKU AETMMOCTH, HAUMEHBIINH OO eNTUTeNh 1 HAUMEHBIINNA 001N
KpaTKuil anroput™ EBKiIMIa Opu ONpeAeseHuH 3a7add; 3HAKOMCTBO C Pa3jIMYHBIMM IO3ULMOHHBIMHU LETSIMU
CUMCJICHUS; YMEHHUE BBIIIOJIHATH BBIUMUCICHHE OIIEHOK W IPeoOpa3oBbIBaTh BBIPAKEHUNH CO CTEHEHBbSIMH U
jgorapupmamMu, IpeoOpa3oBbIBATh JAPOOHO-PALlMOHANBHBIE BBIPAXKEHUSA; YMEHHME ONEpUpOBaTh MOHATHIMU:
[I0CJIeI0BATENbHOCTh, apu(MeTHUeCKass MpPOrpeccusi, reoMeTpudeckas Iporpeccus, OECKOHEUHO YyObIBaromas
reoMeTpuUecKas MpPOrpeccHs; YMEHHUE 3aJaBaTh I1OCIIEI0BATEIbHOCTH, B TOM YHUCIIE C MOMOUIbIO PEKYPPEHTHBIX
dbopMyI; yMETh ONEpPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIO, COMpPSDKEHHBIE KOMIUIEKCHBIE 4MCa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hucia, (OpMBbI 3allUCH KOMIUICKCHBIX 4HCeNl (reoMeTpuyecKasi, TPUrOHOMETpHUYEcKass U
anreOpandeckas); yMeTb IPOU3BOIUTH apU(PMETHUECKHUE ACHCTBUS C KOMIUIEKCHBIMH YHCIaMU; IPUBOJUTH TPUMEPHI
HCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u 3x3, omnpeaenuTesib MaTpULIbI,
reOMETPUUECKUI CMBICIT OPEEIUTES.

YMeHue ONCpUpOBaATh TMOHATHUAMU: PAOUOHAIBHBIMU, HWPPANUOHAIILHBIMHU, IIOKA3aTCIbHBIMH, CTCIICHHBIMU,
JIOFapI/I(i)MI/I‘-IeCKI/IMI/I, TPUTOHOMCTPUUCCKUMU YPABHCHUAMU U TMPUBCACHUAMH HUX CHUHCTCM; YMCHUC OICPUPOBATH
HOHATUAMU. TOXIACCTBO, TOXKICCTBCHHOC npeo6pa3OBaHHe, YpPpaBHCHHUEC, CHUMBOJIO, CHCTEMa OKBHBAJICHTOB U
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IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oouero oopa3oBanus

SKBHUBAJICHTOB, PABHOCWJIBHOCTH 3KBUBAJICHTOB, SKBUBAJICHTOB U CUCTEM; YMETh PEIIATh YPABHEHMS, CXEMBbI U CUCTEMBI
C IOMOILIBIO PaA3JIMYHBIX NPUEMOB; PELINTh YPAaBHEHHE, LIBET U CHCTEMY C IApamMeTpOM; NPHUMEHSTh YPABHEHUS,
CHUMBOJIBI U MX CHCTEMBI JUISl PELICHUs MaTeMaTHYeCKUX 3a7iad M 3ajad U3 pa3InyHbIX o0sacTel HaAyKu U peaabHON
JKU3HU.

YMeHne omnepupoBaTh TOHATHAMH: (YHKIHS, QYHKOHS YETKOCTH, (QYHKIHA TNEPUOIUYHOCTH, (QYHKIUS
OIPaHUYEHHOCTH, (YHKIHMS MOHOTOHHOCTH, (PYHKLUS SKCTpeMyMma, (YHKLIUS MAKCHUMAalIbHOTO M HAWMEHBILETro
3HAYEHUs1 Ha MPOMEXYTKE, HeNpepblBHAs (YHKIHSA, ACUMIITOTHI rpaduyeckoil (QyHKLUUHU, TepBas M BTOpas
npou3BoHAs (YHKIHUS, TE€OMETPHUYECKUI M (PU3MUECKUIl CMBICI MPOU3BOIHON, MEpBOOOpa3Hasi, OIpeaesIeHHBIN
UHTETpall; YMEHHE HaXOJUTh ACHMIITOTHI rpapuueckux (QyHKIUH; yYMEHHE OOECHeunuTh MHPOU3BOAHBIE CYMMBI,
IIPOM3BEACHUS UCKYCCTBA, YaCTHbIE M KOMIIO3UIMOHHBIE (DYHKIMM, HAXOXIEHUE SKBUBAJIECHTHON KacaTeJbHOW K
¢byHKUMU rpaduKa; yMEHHE HaXOAUTh MPOM3BOJHBIEC AJIEMEHTApHbIE (PYHKLUMHU; YMETh MCIIOJIb30BaTh MPOU3BOAHYIO
GyHKUMIO U MCCIEeNOBaHMSA, HAXOAUTh (DYHKIIMM HAMOOJBIIEr0 M HAUMEHBIIETO 3HAYEHHS, CTPOUTH TIpaduKu
MHOT'OYJIEHOB C MCIOJb30BaHUEM aIllIapaTOB MATEMAaTUYECKOIO aHAIN3A; IPUMEHATh IPOU3BOAHYIO IS HAXO0KICHHUS
HaWTy4IIUX PEIEHUH B MPUKIAAHBIX, B TOM YHCIIE COLMATbHO-3KOHOMUYECKHUX U (PU3NYECKHX 3a7a4ax; HaXOKICHUe
IIOIAA U 00BEeMOB (UIyphl C MOMOIIBIO MHTErpaja; MPUBOAUTH IMPUMEPbl MaTeMaTHYECKOTO HCCIIEJOBAHUS C
MOMOIILI0 AU PepeHIINaTbHBIX YPAaBHEHUI

YMeHue onepupoBaTh MOHATHSAMHU: (QYHKIMS rpaduka, oOpatHas GYHKOUS, (QYHKIMS KOMIIO3UIUH, JTUHEHHAas
¢byHKUMA, KBaApaTUUHas QyHKIMS, palnoHaidbHas (QYHKIMA, CTeNIeHHas QyHKIMs, TPUTOHOMEeTprudeckue (QyHKINY,
oOpaTHbIE TPUTOHOMETPUUECKUE ¢byHKIMY, nokaszaresbHas
u torapumuyeckast QyHKINU; yMETh CTPOUTH IpaduKy N3yUYeHHBIX (PYHKIUH, BBIOIHSITH MPeoOpa3zoBaHus rpadukoB
GbyHKIUH, UCTIOIB30BaTh TpaduKU ISl U3YUYEHHUS MPOILIECCOB M 3aBUCHUMOCTEH, PU ONpPENEICHUN 33/1a4 U3 JIPYTuX
(bu3nUecKux NpeMeToB U 3ajjad U3 aHallu3a )KU3HU; BbIpaXXaTh ()OPMYJIbl B 3aBUCUMOCTH OT BEJIMYMH; UCIIOJIb30BaTh
byHKIIUN CBOMCTB
u rpauKoB JUISt pelieHus MaTeMaTHYECKHUX 3azad4, N300paKeHU u 3aj1a4
C IMapaMeTpaMHy; PUCOBAaTh HA KOOPJAMHATHOM MJIOCKOCTH MOTOKU CUTHAJIOB, IIBETOB M UX CHCTEM

YMeHHue peliaeT TeKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIIE MPOLEHTHI, JOJIW W YacTH, JBUXKEHHE, paboTa,
CTOMMOCTH TOBApPOB U YCIYT, HAJIOTH, 3372491 B 00JIACTH yIPABICHUS TUYHBIMHI U CEMEHHBIMH (DUHAHCAMM ); COCTABUTh
BBIPAYKECHHS, YPABHEHUS, YCIOBUS U MX CHUCTEMBI MO YCIOBHIO 33/1a4M, MPUHATH MOJYYEHHOE PEIICHUE W OLUECHHUTH
IPaBA0NO0I00HOCTh PE3YyJIbTATOB; YMEHUE MOJEIHPOBATh PEaJbHbIE CUTYAIIMHM Ha SI3bIKE MAaTEMAaTHKH; COCTABHUTH
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BBIPAXKCHHS, YPABHEHHMS, YCIOBUSI M KX CHUCTEMBbI U1 PELICHUS 3aJa4M, YYUTHIBATH IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHKMEM allllapaTHBIX aareOp, HHTEPIPETHPOBATH MTOJTYUYCHHBIN pe3yIbTaT.

YMeHue omnepupoBaTh MOHATUSMU: CpefHee apudmeThuyeckoe, MeAuaHa, HauOoIbIllee M HaWMEHBIIee 3HAYCHUS,
pa3Max, JWCIepcHs, CTaHAApTHOE OTKIOHEHHWE 4YHCIOBOTO Habopa; yMEHHE U3BIIEKAaTh, WHTEPIPETHPOBATH
MHPOpPMAINIO, TPEJCTABICHHYI0 B TalJiHIax, Ha AWarpammax, Trpadukax, OTPa)Karollyl0 CBOWCTBA MPUPOIHBIX
MIPOLIECCOB U MEPCHEKTUB; HHPOPMAIIHS O BHICOTE C TIOMOIIbIO TAOJUIl U AUArPAMM; PACCUUTHIBATH CTATUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TpadUyecKuX METOAOB U AJIEKTPOHHBIX CPEACTB; rpaUuecKd MPOBOIUTH
COBMECTHBIC HAOTIOICHUS C TIOMOIIBIO IMarpaMM PACCESIHUS U JIMHEWHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YailHBINA OMBIT M CllydyallHOEe COOBITHE, MJIAHUPOBAHUE CIIYYaHOTO COOBITHS;
yMEHHE OOOCHOBAaHHO HCIIOJIb30BaTh IpaUuyecKue METO/bl; NPUMEHATh (HOPMYJIbl CIOKEHHS W YMHOXEHHS
BEPOSATHOCTEH, POpMyITy MOJTHOU BeposITHOCTH, hopmyny bepHynnu, komOuHaTOpHBIE QaKThl U (GOPMYIIBI; OLICHUTH
BEPOATHOCTh PA3JIMYHBIX COOBITUIN; YMEHHE OIEpHpOBaTh IMOHATHSAMH: ClIydyaliHas BEJIMYMHA, paCIpeneicHHUe
BEPOSTHOCTEH, MaTeMaTUYecKoe OKWJaHHe, JAUCIEPCHs U CTaHJApTHOE OTKJIOHEHHWE, CiydailHas Mmepa, (YHKIHS
pacnpeneseHuss U IJIOTHOCTH PAaBHOMEPHOTO, MEPHOTO M HOPMAJIbHOIO PAaCHpPENENICHUS; YMEHHUE HCIOIb30BaTh
CBOWCTBA M3YUYCHHBIX paclpe/ieleHuil A pelleHus 3a/ad; 3HAKOMCTBO C TMOHATHUAMHU: 3aKOHBI OOJIBIIUX YHCEl,
METO/Ibl BBIOOPOUHBIX UCCIIEI0OBAaHUI; YMEHNE TPUBOIUTEH IPUMEPHI MPOSIBICHUS NTpaBa KPYMHBIX JIFOJEH B YCIOBUAX
1 OOILECTBEHHBIX SBJICHUSIX; YMEHHUE ONEPUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETaHUH, YHCIIO
NepecTaHoBOK; OMHOM HbI0TOHA; yMeHue NMPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYXAECHUS JUIsS PELIeHUs 3ajad;
OLIEHUTH BEPOSTHOCTb PA3JIMYHBIX COOBITHIA; COCTABUTh BEPOSTHOCTHYIO MOJETIb U MHTEPIPETUPOBATH MOJTyUEHHBIH
pe3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IPAMOJIMHENHOCTb, INIOCKOCTD, IPOCTPAHCTBO, OTPE30K, JIy4, pa3Mep yria,
IJIOCKUM  YroJI, JABYTPaHHBIM yroj, TPEXTPaHHBbIM yroj, CKPEIIMBAIOLIUECH IMPsAMBbIe, NapaJLIEIbHOCTh U
(byHIaMEHTAIbHOCTh HANPABICHHOCTH M IUIOCKOCTEW, Yol MEXIy NPSAMBIMH M TUIOCKOCTHOCTSIMH, YTOJI MEXITY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYEK A0 IUIOCKOCTEH, PACCTOSHUE MEXKIY IUIOCKOCTAMM, PACCTOSHHE MEXKIY
IUIOCKOCTSIMH; YMETh MCIIOJIb30BaTh IIPU PACCMOTPEHUH 3a/1a4i U3y4YeHHbIE (DAKThl U BBIBOJIbI INIAHUMETPHUH; YMETh
OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOILEr0 MUPA; CTPOMTh MAaTEMAaTHUECKUE MOJIEH C IIOMOLIbIO TEOMETPUUECKUX
NOHATHI U MacTaloB, pelIaTh CBA3aHHBIC C HUMHU NMPAKTHUECKUE 3a/1aUH.

10

YMeHue omnepupoBaTh MOHATHUSMU: KBaJpaTHbIE (QUTYPBI, OO0beMHBIC (UTYpPbl, MHOTOTPAaHHUK, IPABUIHHBIN
MHOTOI'DAaHHHUK, CEYEHHEe MHOTOTPAaHHHMKA, KyO, MapajieicnuIie], Tpu3Ma, nupaMuaa, purypa u ocHOBa, IUIUHID,




Kon nposepsiemoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oouero oopa3oBanus

KOHYC, map, cdepa, KBaapaTHas cdepa, IIOM@Aab MOBEPXHOCTH NMUPAMHUJBI, MPU3MBI, KOHYC, IIUKJI, 00beM Kyo0a,
IIPSAMOYTOJIBHOTO Mapajuielenuneaa, nupaMusl, IPU3MBbl, UIMHAPUYECKHNA, KOHYC, I1apa, pa3BEPTKA IOBEPXHOCTH,
CeueHHe KOHyca M LMWIMHJIpA, NapajiesibHas OCh MM OCHOBAaHHUE, CEUEHME IIapa, INIOCKOCTh, Kacaromasics cdepa,
LWINHAPUYECKUH, KOHYC; YMETh IOCTPOUTH CEYEHHE MHOTOTPaHHUKA, HAPUCOBATh MHOTOI'PaHHUKH, (PUTYpBI U TAaHEh
YIPaBICHUSA, UX CEYECHUS, B TOM 4YHUCJIE C IIOMOIIBIO JJIEKTPOHHBIX CpPEICTB; YMETb IIPUMEHATH CBOMCTBA
reoMeTpUUYECKUX (UTyp, CAMOCTOSITENILHO (POPMYIUPOBATH OMPENEICHUS U3y4aeMbIX (PUTyp, BBIABUTaTh TUIOTE3bI O
CBOMCTBaX W NpPU3HAKAX TIeoMeTpUyYecKuX ¢Guryp, oOOCHOBBIBaTh WM JOKa3blBaTb HX; YMEHHE IPOBOAUTH
KJIACCUYECKYI0 (UTypy C UCIOJIB30BAaHUEM pa3IMYHBIX MCTOYHUKOB SHEPrHM, BBINOJIHATH HEOOXOIUMbIE
JIONIOJIHUTEIIbHBIE KOHCTPYKIIMHU
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YMeHue oneprupoBaTh NOHATHSIMH: IBHKECHUE B IPOCTPAHCTBE, apalUIeIbHBIA TEPEHOC, CAMMETPHS Ha TUIOCKOCTH H
B IIPOCTPAHCTBE, MIOBOPOT, IpeoOpa3oBaHue Moa00us, TOA00HbBIE (PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC M MIOX0XKUE
burypsl, B TOM 4YHCIIeé B MPUPOJAE, UCKYCCTBE, ApXUTEKTYPE; HCIIOJIB30BATh T€OMETPUUYECKUE COOTHOIICHUS TPH
OTIpeICTICHUH 3a/1a49H; HAXOIUTh T€OMETPUICCKIE U3MEPEHUS (IUTHHY, YTOJI, TUIOIIA b, 00hEeM) IPHU PEIICHUN 337124 U3
JIPYTHX MPEJIMETOB WCCIICIOBAHMS M U3 HAOJIOJCHUS JKU3HU, YMETh OIICHHBATh I€OMETPUYECKHE pa3Mephl (JUTHHY,
YTOJI, TUIOIIA/Ib, 00BEM, IIJIOIIAh TTOBEPXHOCTH ), UCIIOJIB3Ys H3YYCHHBIC (DOPMYIIBI U METOJIBI, B TOM YHUCIIE: IIOMIAb
MOBEPXHOCTH, THPAMHJbI, TPU3MBI, KOHYCHI, LWIHHApPA, IUIOmMAAb chepbl; 00bEM KyOa, MTPSIMOYTOIHHOTO
napajuieNienuIe1a, MIPaMHIbI, TIPU3MBI, IMIIMHIPA, KOHYCa, [apa; YMEHUEe HAXOAWTh OTHOIIEHHE K 00BbeMaM 000
(Urypsl
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YMeHue onepupoBaTh MOHATUAMHU: MPSAMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYEK, KOOPAUHATHI
BEKTOPOB, IPOMEKYTOYHBIE BEKTOPA, IPOU3BEICHUE BEKTOPA HA YKCIIO, Pa3JI0KEHHE BEKTOpA Ha OCHOBE, CKAIISIPHOE
MPOU3BEJCHNE, BEKTOPHOE MPOU3BEICHUE, YTOJd MEXKIY BEKTOpaMH; YMETh HCHOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIN METOJ JUISl pEHICHHS TEOMETPHUUECKHX 3a/1a4 U 3a71a4 JPYTUX OOHEKTOB.
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YMeHue npecTaBIEHHOT0 METO/Ia PEIICHHS 3a/1ay; TIOHMMaHUe UHHOBAIIMI B MaTeMaTUKE B U3YYEHUHU TCHJCHUUN U
MIPOMBIIIUICHHBIX TPOIIECCOB M TEHEHIIMWA; YMEHHE PAcIO3HaBaTh YPOBHU COJTHEUHOW MAaTEMaTHKH B HCKYCCTBE,
YMEHHUE IPUBOINUTH MPHUMEPHI MATEMATHUYCCKUX OTKPBITHH POCCUMCKON M MUPOBOM MAaTEMATHUCCKON HAYKH




HEPEYEHbB 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 EcTtecTBeHHbIC U 11eJIbIe YKncaa. [Ipu3HaKu AETMMOCTH LEJIBIX YHCEN
1.2 PanmonanbHblie yncia. OObIKHOBEHHBIE U IECATUYHBIC APOOU, TPOIEHTHI, 0ECKOHEUHbIE TEPUOINIECKUE IPOOH
1.3 ApudmeTnuecknii KOpeHb HaTypadbHOU cTeneHn. JIelcTBYsI ¢ apuMETHUSCKUMU BparaMy HaTYpaJIbHON CTETICHU
1.4 Crenesb C 1esbIM npu3HakoM. CTeneHb C pallMOHaJIbHBIMU NpU3HakaMu. CBONCTBA CTENIEHU
1.5 CHHYC, KOCHHYC M TAHT'€HC YHCJIOBOr0 apryMeHTa. ApKCUHYC, @pKKOCHHYC, apKTaHI€HC YKMCJIOBOTO apI'yMEHTa
1.6 Jlorapudwm gucia. JlecaTHaHbIe U SHEPTETUICCKUE JIOTAPHUPMBI
17 JleiicTBuTenpHble 4yucia. ApuUPMETHUECKHE OMNEpalud C pealbHbIMU uuciaamu. [lpuOmmk€HHbIE BBIYHMCICHUS, MpaBHiia
OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa BEIUUCICHUS
1.8 [IpeoOpazoBaHKe BhIpAKESHUI
1.9 KowmmiekcHbie uncia
2 YpaBHEHUsI U IBETOUKH
2.1 I{espie 1 IpOOHO-pAIIMOHATBHBIE YPABHEHHS
2.2 HppanmoHaibHbIE YpaBHEHUS
2.3 TpUroHOMETpUUECKUE YPABHEHUSI
2.4 [lokazarenabHble U JIOTApUPMUUECKIE YPABHEHMUSI
2.5 Iesbie 1 1poOHO-paIOHATHHBIE I[BETHI
2.6 WppannoHaibHbIC [IBETHI
2.7 [TokazareabHble U JIOTapu(MUUIECKIE CHMBOJIBI
2.8 TpUroHOMEeTpUUECKUE 3HAKU
2.9 CucrteMsbl, OpeIeICHUE U TOATBEPKICHUE
2.10 YpaBHEHUsI, HACTPOWKHU U CUCTEMBI C TapaMeTpaMH
2.11 Marpuia CucTeMbl JUHEHHBIX Mojieneld. OnpeneuTe]b MaTPHUIThI
3 ODyHKIMH U TpaduKH
Oyukmwms, crocoOwl 3amanus Gpynkmuu. ['paduk PyHknwm. B3zaumuo oOpatHbie QyHkmmu. YETHbie M HEYETHBIC (DYHKITUU.
3.1 [lepuoanueckue GpyHKIUU
OO6nacTh ompezeleHuss U MHOXKECTBO pe3ynbTaroB (yHKuuid. Hymu ¢ynkuumsa. [IpomexyTku 3HakonocTtosiHCcTBA. DYHKIIHS
32 MIPOMEXYTKH MOHOTOHHOCTU. DYHKIIMM MAaKCUMYMOB W MUHUMYMOB. HaumOombliee ¥ HauMeHbIllee 3HaueHHE (YHKIIMU Ha




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

ITPOMEKYTKE
3.3 CrenenHas (hyHKIIMS C HATYypaJIbHBIM U 11eIbIM 00pa3zoM. Ee cBolicTBa u rpaduk. CBoMCTBa U rpaduK JOCTHTAIOT /1 -0i CTETIeHU
3.4 TpuronomeTpuueckue GyHKINUN, UX CBOMCTBA U rpadUKH.
3.5 [TokazarenpHas u Jorapudmuyueckas GyHKINU, KX CBOMCTBA U rpadUKH.
3.6 Touku paspeiBa. AcuMmnToTsl rpadukoB GyHKIMHA. CBOMCTBA QYHKIMIA, HENPEPHIBHBIX HA OTPE3KE
3.7 [1o noceoBaTeIbHOCTSIM, METO1aM 3aJJaHUsI HEIPEPHIBHOCTEH
3.8 ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmyria CI0KHBIX IPOIICHTOB

4 Hauana maTemMaTH4eCcKoro aHaiansa
4.1 [TpousBoanas dbyukiwms. [Ipon3BoaHbIe 3eMeHTapHbIe QYHKINN

[IpuMeHeHHEe TPOU3BOTHON K UCCIICIOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTH U AKCTpeMyMbl. HaxoxkieHne 00JIbIIero 1 MeHbIIETro

4.2 3HaueHUs] HYHKIIMN Ha OTPE3KE
4.3 [lepBooOpasnas. MHTErpan

5 MHOX€eCTBa U JIOTHKA
5.1 Jlanee, onepaiuu Hajg notokamu. Jluarpammsl Ditsiepa — Benna
5.2 Jloruka

6 BeposTHOCTB U cTaTuCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombuHaroprka

7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMbI€ 1 pOBHBIE B TPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u TOBEPXHOCTh KOMIIBIOTEPA
7.5 Koopannatsl 1 cornameHus




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkimoHnepHoe obmectBo «M3aatenberBo ««IIpocBemienue)

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. OTKpbITHINA OaHK 3aaHMi MO0 MaTeMaTuke www.fipi.ru
2. denepaabHbI IEHTP TECTUPOBAHUS WWW.Tustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/



