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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBisieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBJIECHHOCTH W MPEIMETOB TI'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pEIICHUH 3374 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
uH(popMaTHKa» yepe3 o0ecreueHrne BO3MOXKHOCTH PUOOPETEHUS U UCITOJIb30BaHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

PaGouass mporpamMmMa OpHEHTHpOBAaHAa Ha  IEJIEBbIE  MPUOPHUTETHI,
chopmyIupoBaHHbBIE B (hesiepanbHOii padodeil mporpaMme BOCIIMTAHUA U B paboyeit
nporpamme Boctiutanuss MAOY « COLL Ne 2y,

[IpyopuTeTHEIMU 33JjladyaMU Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,

PACHIMPSAIONIMMH M YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacIIMpeHre MPEACTABICHUS O TEOMETPUM KaK 4aCTH MUPOBOW KYJIbTYPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIONIMX OIKCHIBATH U HU3Yy4aTb
pa3HbIE SABJICHUS OKPYXKAIOLIETO MUPA, 3HAHKWE MTOHATUHMHOTO armapara 1o pasaeiny
«CtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHUE€  YMEHHS  BJIQJIcTh  OCHOBHBIMM  TOHSTHUSAMH O
MIPOCTPAHCTBEHHBIX (PUTYpax W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHME HUX TPHUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHpPE MHOTOTPAHHUKM M TeJia BpAlICHUs, KOHCTPYHPOBATH T'€OMETPUUECKHUE
MO/IEIIH;

dbopMHupOBaHNE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKHU IPHU
MIPOBEJEHUN PACCYKIACHUM;

dbopMHupoBaHUE yMEHUS BIAJCTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pEILICHUs, YMEHUS UX TPUMEHSTh, IPOBOJIUTH JOKA3ATEIIbHBIE PACCYKACHUS B XOJI€



pellleHrsl CTePEOMETPHUYECKHX 3a/lad W 33Jad C MPAKTHUYECKUM COACpKaAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIIHCKUAX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YyUCHHIO T€OMETPHUH;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYECHUH IPYTUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIEOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TIOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIUHUAMH yuyeOHOro kypca «['eomerpusi» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh OIEPUPOBATH
HOHSTUSAMWY», PEJICBAaHTHBIMU T'€OMETPUH HA YIIyONIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEP>KaTENbHBIM JHHHUIM y4eOHOrO Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 110 Tofam obydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajJiucb  HEOJHOKpPATHO. OTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUSMU U HaBbIKAMU TIOCJIE0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMIUXCsl, PACIIUPSS U yTIyOIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus qis  guddepeHnmanmu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 IpoecCHoHaTBFHBIM 00Pa30BaHUEM.



Ha wusyuenue ydeOHoro kypca «Il'eomerpusi» Ha yYriyOIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Todyka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKANOIIUECS,
NapajuleNIbHble M CKpelmBaromuecss mnpsmble. [Ipu3Hakum CKpeIMBarOMIUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapayyiesbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXKIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapasuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuieenure,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO TUIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM 710 MIIOCKOCTH, TPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHIuKyIsspHOCTD
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o Tpéx
NIEPIICHIUKYJIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buapsl MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yroibHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAsl U MOJHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIBHBIN MapajuIesIeIUIIE] U ero cBocTBa. Kparyaimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas



teopeMma [Iudaropa. [lupamuga: N-yroiapHas nupamuaa, npaBuibHas U yCceUE€HHAs
nupamuel. CBoiicTBa péOep u OOKOBBIX TpaHEH NPAaBWIBHOW MHpPaMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKH: NPAaBUJIbHAs NpPHU3Ma W IPAaBWIbHAsA NUPaAMHJA,
npaBuJIbHAs TPEYTOJIbHAS TUpaMUAa U MpaBUIIbHBIN TeTpadap, kyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3P U UKOCASP.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MpsAMO ipu3Msl. [1nommaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulieJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
UpaMUIblL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI C BEKTOPAMHU: CI0KEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpAMHATAMH BEKTOpA H
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsgpHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: TMIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue chepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
wiockocTH. Pa3BépTka nunmaapa u konyca. Cummetpusi chepsl 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHIIbl 1 KOHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTA.



KoMmOuHammu Ten BpamieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
WIMHApP, ONHCaHHAas okojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
ONMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH MMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEYCHUN: METOJ| CIE0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUA, METOJ IIEpeHOCa
CEKYIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJ BEKTopaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnmoxkeHune BekTopa 1o
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJI IPH PEIICHUN T€OMETPUUECKUX 3a/1ad.

J{BMKEeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBMKCHUH: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNCKOI0 00IIECTBA, IPEICTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
TpaXJIaHCKOro  obmiectBa  (BBIOOpPBI, OMPOCBI W JApPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YHKIUSAMU U Ha3HAUEHUEM;

2) maTpuoTHYECKOE BOCIIUTAHHE:



c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON MICHTUYHOCTHU, YBAXKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTMXKEHHH B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMUBOTO OYIyIIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAaHHWE, COATAaHCHPOBAHHBIM PEKUM 3aHIATHH W
OTIIbIXa, PEryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBSA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYEeCKON HAIPaBJICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMATTbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHON
CpeIlbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILLEH Cpe/Ibl;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATebHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTHU



AJI1 Pa3BUTHUA OHUBUIIN3a1IUA, OBJIAACHHUC SA3BIKOM MATCMATUKU U MaTeMaTHUYECKOM
KYHBTypOﬁ KaK CPCACTBOM ITO3HAHUA MUPA, TOTOBHOCTb OCYIICCTBIIATD ITIPOCKTHYTO
N UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE yUeOHbIE e CTBUSA

Ba3oBble Jijornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIH,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUSI, KpUTEPUHU ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHUAX, IpeAsIaratb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUUI;

JleJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATHUECKUX YTBEPXKACHUI
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH MPUMEPHI
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUpPATh HanboJee MOAXOAAUIUN C YYETOM CAMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUS:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3HIINIO0, MHCHHE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM IKCIEPUMEHT, MCCIICTOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEeKTa, IBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIONEHUS, WCCIIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TMPOIeCcCa, a TaKXKEe BBIIBUIATh
MIPETOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:



BBISBJIATH AeUIUTH HHGOPMAILMK, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHCTEMaTH3HPOBATh U HHTEPIPETHUPOBATH HHPOPMAIIUIO pa3IMYHBIX BUIOB U (popm
IpECTaBICHHUS;

CTPYKTYpUpPOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD uHpOpMaLUn o CaMOCTOSITEIILHO
c(OpPMyYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKAaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eMCTBUS

OO0wmenne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJsSIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX
M TMCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHWsS II0 XOJy PELICHUs 3aJ1a4H,
KOMMEHTUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
mpoOJemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJEH, HAIICJICHHbIE Ha TIOHWCK
pELICHUS, COIMOCTABISAThH CBOM CYXKACHUS C CYXICHUSIMHU JPYTUX YYaCTHHKOB
Jianora, oOHapyXKUBaTh Pa3jiMyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIMpOBaTh PA3HOTIACHS], CBOU BO3PAKEHUS;

MIPEJCTABIATh PE3YJIbTAThl PELUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNsI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMAT BBICTYIUICHHS C YYETOM 3a/1a4y
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aud, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TO3HABATEJIBLHONW  peduiekcuM  KakK  OCO3HAHUS
COBEPIIIAEMBIX JECUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTU4YECKOM 3a4a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IPU PELICHUU 33Ja4H,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHUE PE3yIbTaTa eI U YCIOBUSIM, OOBICHITH MPUINHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YJIbTATOB JEATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIIMI0O COBMECTHOW pabOTHI, pacrpeaeisiaTh
BUJIBI pabOT, IOTOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJIBLKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX ¢opMax padoThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOJHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM YyYaCTHUKAMU
B3aMMOJICHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUU MPHU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKUX 3a/aY;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpU3Ma,
nupamMua, NPSIMOYTOJIbHBIN TTapajuieenunea, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIs
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH MOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBHINOJHATH  MapaUIENbHOE, HEHTpaIbHOE W OPTOTOHAJIBHOE
IPOEKTUPOBAaHKE (PUTYP HA TNIOCKOCTb, BHITIOJIHATH U300pakeHus: PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUCHHS MHOTOTPAHHUKOB PAa3IUYHBIMHU METOJAMH, BBITIOIHSATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX puryp:
BUJ] CBEpPXY, COOKY, CHU3Y;



BBIYUCIISATh  IUIOIIAQJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMua), TCOMETPUIECKHUX TN ¢ TPUMEHEHnEM (HOpMYIT;

CBOOO/IHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCb 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;
CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJAMHATaM B IPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMUu;

pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNA U
HAXO0XKJIEHUE TEOMETPUUYECKUX BETMYNH, IPUMEHSISI U3BECTHBIE METO/IbI IPU
pELIEHHNH MAaTEMATHUYECKHUX 3a7ad MOBBIIIEHHOTO U BBICOKOIO YpPOBHS
CIIOHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO0 Ha
yepTexKax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUS HAa TMPaKTUKE: CpaBHUBATh U
aHaJU3UPOBAaTh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpoiiecce MOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajireOpbl, pelarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJINYHNH,;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJOTHUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPHYECKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TTOJTYYCHHUS;

OTIEpUPOBATh MOHSATHUSIMHM, CBSI3aHHBIMH C TCJIIAMH BPAIICHUS: ITUIHHIPOM,
KOHYCOM, c(epoii U 1mapowm;

pacmo3HaBaTh Tena BpamieHus (IWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAIICHUS;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE CPephl U IIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BPAICHHSI,
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy U



OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUS,

BBIYUCIISITH COOTHOLIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJI BPALICHHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh reOMETPUYECKUE 3a1a41 Ha BBIYUCIICHUE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUNA OT TOYKH JI0 TIOCKOCTH, B LIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METO/Ia MIPU PEIICHNUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3aHHBIMU C JBHXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJJIETIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus OA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JO0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHUN U
HAXOXJCHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHSATH IOJyYEHHbIC 3HAHUS HA [IPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh
Y OLICHUBAaTh pPEAIbHBIE CUTYAllMW, IMPUMEHATh H3YUYEHHBIC MOHSATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOUCKA PEUICHU MaTeMaTUYECKU
chOpMYIUPOBAHHON TPOOJIEMBI, MOJCIHPOBATh PEANbHBIE CUTyallMu Ha
A3bIKE T€OMETPUH, UCCIIEN0BATH IOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM



TeOMETPUYECKHX TOHITHM W TEOopeM, ammapara aireOpbl, penarb
IIPAKTUYECKAE 3a7a4M, CBS3aHHBIE C HAXO0XKIACHUEM TI'€OMETPUYECKHUX
BEJINYNH,;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,
OTBOJAMMBIX HA OCBOEHME KAXJIOM TEMbI YYEBHOI'O TIPEJIMETA, YYEBHOI'O KYPCA (B TOM
YUCJIE BHEYPOYHOM JEATEJIBbHOCTH), YYEBHOI'O MOJIYJISI U BO3MOXKHOCTD
WCIOJb30BAHUS 11O 3TOM TEME DJIEKTPOHHBIX (I{IUPPOBBIX) OBPA3OBATEJIBHBIX
PECYPCOB, ABJAIOIUXCA YYEBHO-METOANYECKUMU MATEPUAJIAMHA

10 KVIACC
KosmuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoabnbsie IIpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
https://math-

1 BBeneHue B cTepeoMeTpuio 23 1 .
ege.sdamgia.ru/prob_catalog

2 B3auMHOe pacnonoXeHue NpsMbIX B 6 1 https://math-

MPOCTPAHCTBE ege.sdamgia.ru/prob_catalog

3 [TapaieapHOCTB IPAMBIX U IUIOCKOCTEN B 3 https://math-

MIPOCTPAHCTBE ege.sdamgia.ru/prob_catalog

4 [lepnenquKyISIpHOCTD MPSAMBIX U o5 https://math-

IIJIOCKOCTEN B IPOCTPAHCTBE ege.sdamgia.ru/prob_catalog
https://math-

5 Vrel U paccTOSTHUS 16 1 ;
ege.sdamgia.ru/prob_catalog
https://math-

6 MHororpaHHUKHI 7 1 ARps./math-
ege.sdamgia.ru/prob_catalog
https://math-

7 BexTops!l B mpocTpaHcTBE 12 .
ege.sdamgia.ru/prob_catalog
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11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

1 AHanuThueckas reoMeTpust 15 1 it s://mat_h -
ege.sdamgia.ru/prob_catalog

) [ToBTOpenue, o6oOIICHNE U 15 1 https://math-

cUCTeMaTH3alusl 3HaHUH ege.sdamgia.ru/prob_catalog
https: h-

3 O0bEéM MHOTOTpaHHUKA 17 1 ttps //mat_
ege.sdamgia.ru/prob_catalog
https://math-

4 Tena pamenns 24 1 ege.sdamgia.ru/prob_catalog

5 [Inomaau moBepxXHOCTH U O0BEMBI 9 1 https://math-

KPYTJIBIX TEJ ege.sdamgia.ru/prob_catalog
https: h-

6 JBrokeHus 5 1 {tps //mat.
ege.sdamgia.ru/prob_catalog

7 [ToBTOpenue, o6o0IIeHNE U 17 5 https://math-

cucTeMaTu3alus 3HaHui ege.sdamgia.ru/prob_catalog
OBHIEE KOJIMYECTBO YHACOB I1O
i 102 8 0

[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoTbI pecypest

OcHoBHbIe NpaBuiia H300pakeHUs Ha

1 PUCYHKE TJIIOCKOCTH, MapayieIbHbIX 1 https://ege.sdamgia.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHS cTepeoMeTpHr: TOUKa, MpsMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

2 IpaBUiIa N300pa)KEHUS HAa PUCYHKE 1 https://ege.sdamgia.ru/
IJIOCKOCTH, MTapaJIIENIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: EpeceKaroIuecs MIOCKOCTH,

3 [IEPECEKAIOIIMECS MpsIMasi U IUIOCKOCTb; 1 https://ege.sdamgia.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHS: MepeceKkarouecs MIOCKOCTH,

4 MEPECEKAIOIINECS MPAMAsi U IUIOCKOCT; 1 https://ege.sdamgia.ru/
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE

5 MPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1 https://ege.sdamgia.ru/
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300pakeHUE

6 MPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1 https://ege.sdamgia.ru/

HECYIIECTBYIOIINX 0OBEKTOB
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AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://eqe.sdamgia.ru/

10

11

12

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IZIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUS MIPSMBIX U TUIOCKOCTEH

N306paxkeHne ceyeHuit mupamMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamnBanne nocTpOeHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakeHune ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAT Uepe3 ux
pé6pa. N3o0pakeHune nepeceueHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

13

N3o0pakeHne ceueHnii mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust

https://eqe.sdamgia.ru/
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IIOJIy4E€HHBIX IIJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYCHUN
pa3HbBIMU LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUECHHUH

Meton crefioB Uil TOCTPOCHHUS
ceuenuii. CBOMCTBA MEpEeCEeUCHUI
MPSIMBIX U IJIOCKOCTEH

MeTon crnefioB Uit TOCTPOCHHS
ceueHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX | IJIOCKOCTEH

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

17

[TocTpoenue ceueHwuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MOCTPOEHUS

https://ege.sdamgia.ru/

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MOCTPOEHUS

https://ege.sdamgia.ru/

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3alKCh IIaroB
MTOCTPOEHUS

https://ege.sdamgia.ru/

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

https://eqe.sdamgia.ru/
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21

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLHUOHANIBHBIX oTpe3kax. [lonodue
TPEYroJbHUKOB

https://eqe.sdamgia.ru/

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U CTEPEOMETPUH

https://eqe.sdamgia.ru/

23

24

25

26

27

Kontponbnas padota Nel "Akcuomsr
crepeomerpun. Ceuenus"

B3anMHoe pacnionoxxeHue npsmbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpemuBaromuxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapasuieIbHON
JAHHOM MPSMOM, IPOXOAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaleH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
mapalJICJIbHBIX MMPAMBIX IIJIOCKOCTBIO

[TapannenpHOCTb TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeNbHBIX TPSIMBIX.
TeopemMa 0 CKpemMBarOINUXCS MPSMBIX

[TapannensHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/
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28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

https://eqe.sdamgia.ru/

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://eqe.sdamgia.ru/

30

3amauy Ha I0Ka3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM HpﬁMI)IX B
MIPOCTPAHCTBE

https://ege.sdamgia.ru/

31

[TonsTHA: TapauIeNEHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH NMPSIMOH M INTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

https://ege.sdamgia.ru/

32

33

34

I'eomeTprueckue 3aaun Ha BEIYMCIICHHAE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepPTEeXE U
MapajyIebHOIO0 IPYrou npsimoit. Pacuér
OTHOIIEHUI

[TapannenpHas npoexus, IpUMEHEHNE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napaenenumnena. CBoiicTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

35

[MTapannensuele wiockocty. [pusnaku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

https://eqe.sdamgia.ru/

36

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOAALICH Yepe3 TOUKY, HE
IIPUHAUICKALLYIO JAHHOU INIOCKOCTH U
CIIECTBUS U3 HEE

https://eqe.sdamgia.ru/

37

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
[apajuIeIbHOCTU MPSIMBIX IE€pEeCeUEHUs
IIpH ICPCCCUCHUH ABYX MMAapalJICIIbHBIX
IIJIOCKOCTEMN TPEThen

https://ege.sdamgia.ru/

38

CaolicTBa napajuiebHbIX MJIOCKOCTEH:
00 oTpe3Kax mapauIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTy MapauieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSIMH

https://ege.sdamgia.ru/

39

40

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

41

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajulesIenune1a

https://ege.sdamgia.ru/

42

43

Brruucnenue JUIMH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapasiiesenure/ie

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/
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44

[lepnieH IUKyYIAPHOCTD NPSAMOU U
miockocty. [Ipu3zHak
NEPIECHIUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH

https://eqe.sdamgia.ru/

45

Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIEN
yepe3 TOUKY IIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K MIOCKOCTH

https://eqe.sdamgia.ru/

46

47

48

[1nockocTy ¥ epneHAUKYISIPHBIE UM
IpsIMbl€ B MHOTOTpaHHHUKAX

[InockocTy ¥ NepnEHAUKYISPHBIE UM
IIPSIMbIE B MHOTOTPaHHHUKAX
[lepnieHIuKyNAp ¥ HAKIOHHAS.
ITocTpoeHne nepnesuKysapa U3 TOUYKU
Ha IPSMYIO

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

49

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKynsapa U3 TOYKU

Ha MpsMYIO

https://ege.sdamgia.ru/

50

51

Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)
Teopema o Tpéx nepneHAUKYIsIpax
(npsimast 1 oOpaTHast)

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/

52

Yron Mexay CKpenmBaromuMHUCs
MPSIMBIMU

https://ege.sdamgia.ru/

53

[Tonck nepreHIMKyISIpHBIX IPSIMBIX C
MTOMOIIIBIO TIEPTICHAUKYIISIPHBIX
IJIOCKOCTEH,

https://eqe.sdamgia.ru/

54

OpToroHanbHOE IPOEKTUPOBAHUE

https://eqe.sdamgia.ru/
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55

[TocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

https://eqe.sdamgia.ru/

56

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH

https://eqe.sdamgia.ru/

57

58

CummeTpus B IpOCTPaHCTBE
OTHOCHTEJIbHO M1ockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTU MPSIMON
Y TUIOCKOCTH KaK CIIEJICTBHE CUMMETPHH

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

https://ege.sdamgia.ru/

60

61

62

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHANKYIISAPBI:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeJIbHON IIPSIMOU

CaBur no HenapauienabHON NPSIMOH,
M3MEHEHUE PACCTOSHUN

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

63

KonTponbnas pabora Ne2 no teme
"B3anMHOE pacnosioKeHUE NPSIMbIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

https://ege.sdamgia.ru/

64

IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB

https://eqe.sdamgia.ru/
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65

[ToBTOpEHME: yroyi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://eqe.sdamgia.ru/

66

I'eomerpuyeckre METObI BBIYUCICHUS
yIila MEeXAy NPSMBIMU B
MHOI'OTPaHHUKAX

https://eqe.sdamgia.ru/

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB JIBYTPAHHOIO yria
[leprieHAMKyNIApHBIE MIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

69

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IepeCeUYCHMs ABYX IUIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEU IIIOCKOCTH

https://ege.sdamgia.ru/

70

[IpssMoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenumnena

https://ege.sdamgia.ru/

71

72

73

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘-ICCKI/IC " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICI CKpCHIUBAOIIHECA
MpsAMBIC, TAPAJUICIIBHBIC TNIOCKOCTHU B
CTaAaHAAPTHBIX MHOTOT'paHHUKAaX

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

74

[Tapa mapannenpHbIX IIOCKOCTENH HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE

https://ege.sdamgia.ru/
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MCKAY CKPCIIHUBAIOIIUMUCS IPSAMBIMU B
IIPOCTBIX CUTYalUAX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

75 . https://ege.sdamgia.ru/
paccTosiHue OT IPSIMOH 10 TUIOCKOCTH
Brrunciienue pacCTossHUN MEXITY
CKPEIIHUBAIOIIUMHUCS IPSIMBIMU C .

76 pemt m p N https://ege.sdamgia.ru/
MTOMOIIBIO TIEPIICHIUKYISIPHOM
IUIOCKOCTH
Tpéxrpanusiil yroi, HepaBEHCTBA IS
TpeXTpaHHBIX yIJIOB. TeopeMa .

77 PEXTP T P https://ege.sdamgia.ru/
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yTriia
OneMeHThI c(PePUUECKON TEOMETPHUH: .

78 bep P https://ege.sdamgia.ru/
reofie3NUeCcKHe JIMHUHU Ha 3eMiie
KonrponsHaas padora Ne3 "Vribel u .

79 P " P https://ege.sdamgia.ru/
paccTosHUS
CucremMaru3aiys 3HaHUH .

80 " B " https://ege.sdamgia.ru/

MHOTrorpaHHHK U €T0 3J1€MEHThI

IInpamuna. Buasl nupamu. .

81 pamu A pamui https://ege.sdamgia.ru/
[IpaBuibHas nupamuia
ITpn3ma. Ilpsamast m HakTOHHAS TPU3MEL. .

82 p P P https://ege.sdamgia.ru/
[IpaBunbpHas npusma
IIpsmoii mapaienenuies, .

83 p P . A https://ege.sdamgia.ru/
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo
Breimn JIBIC MHOTOI'PAHHUKHU. Teo cMa .

84 K P p https://ege.sdamgia.ru/

Ditnepa
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Beinykieie MHOrorpanHuku. Teopema

85 Oiinepa. [IpaBribHBIC 1 1 https://ege.sdamgia.ru/
MOJIYTPABUIIbHBIE MHOTOTPAaHHUKHU

86 ,I,<OHTp OIRHAL P a6,(,)Ta Ne 4 no Teme 1 https://ege.sdamgia.ru/

MHororpanHuku

87 [TonsiTHe BekTOpa HA MJIOCKOCTH U B 1 httos:/fege.sdamaia.ru/
MIPOCTPAHCTBE

88 CymMma BEKTOpOB 1 https://ege.sdamgia.ru/

89 Pa3zHocTh BekTOpOB 1 https://ege.sdamgia.ru/

90 [IpaBuio mapamnenenurena 1 https://ege.sdamgia.ru/

91 YMHOXEHHE BEKTOpaA Ha YHCIIO 1 https://ege.sdamgia.ru/
Pasnoxxenue BekTopa 1o 0azucy Tpéx

92 BEKTOPOB, HE JIIKAIUX B OJTHOU 1 https://ege.sdamgia.ru/
IJIOCKOCTH

93 CkarsipHOE TIPOU3BEICHUE. 1 https://ege.sdamgia.ru/

94 Brruncnenue yria Mexxay BEKTOpamMu B 1 https://ege.sdamaia.ru/
MIPOCTPAHCTBE

95 IIpocreimue 3a1aum ¢ BEKTOPaMH https://ege.sdamgia.ru/

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH https://ege.sdamgia.ru/

97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1 https://ege.sdamgia.ru/

98 [Tpocreiimme 3a1aun ¢ BEKTOPaMH https://ege.sdamgia.ru/

99 O060061IeHre U cucTeMaTU3alus 3HaHU! 1 https://ege.sdamgia.ru/

100 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1 https://ege.sdamgia.ru/

101 HToroBasi KOHTpOJIbHASA paboTa 1 https://ege.sdamgia.ru/

102 HroroBast koHTpobHAs paboTa 1 https://ege.sdamgia.ru/

103 O06o001IeHne 1 cucTeMaTu3aIys 3HaHUH 1 https://ege.sdamgia.ru/
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OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

[ToBTOpenue Tembl "KoopauHaTel

1 BEKTOPA HA INIOCKOCTH U B 1 https://ege.sdamgia.ru/

P

npoctpaHcTae”
IToBTOpenue TeMsl "CKalsipHOE .

2 P " P 1 https://ege.sdamgia.ru/
MIPOM3BEICHUE BEKTOPOB
IloBTOpenue Temnl "Brluncienue yria .

3 P yf 1 https://ege.sdamgia.ru/
MEXy BEKTOpPaMH B IIPOCTPAHCTBE
IToBTOpEeHME TeMBI "Y paBHEHHE

4 IPSAMOM, MPOXOIAIIEH Yepe3 1B 1 https://ege.sdamgia.ru/
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMAIIb, .

5 P P 1 https://ege.sdamgia.ru/
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
YpaBHEHHUE IIJIOCKOCTH, HOPMAlb, .

6 P p 1 https://ege.sdamgia.ru/
ypaBHEHHUE TJIOCKOCTH B OTpE3Kax

7 BekropHoe npou3sBeneHue 1 https://ege.sdamgia.ru/
JInHeliHbIe HEpAaBEHCTBA, IUHEHMHOE .

8 HpOFpaMMI/IpOI])SaHI/Ie 1 https://ege.sdamgia.ru/
JInHeWHBIe HEpAaBEeHCTBA, IMHEWHHOE .

9 nporpaMMHpozaHne 1 https://ege.sdamgia.ru/
AnanuTHyecKre METO/IbI pacuéra yria .

10 AP I 1 https://ege.sdamgia.ru/

MCKAY NPSIMBIMH B MHOT'OI'paAHHHUKAX
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AHaIIMTUYECKHE METO/IbI pacyéra yria

11 MEXy IJIOCKOCTSIMU B https://ege.sdamgia.ru/
MHOTOIPAHHHUKAX
dopmylia pacCTOSIHUSA OT TOUYKHU 10 .

12 pMyJIa p A https://ege.sdamgia.ru/
IUIOCKOCTH B KOOpJAMHATaX
HaxosxJieHne pacCTOSIHUI OT TOUKH 10 .

13 8 P A https://ege.sdamgia.ru/
IUIOCKOCTH B KyOe
Haxoxnenue paccTositHUM OT TOYKHU 10 .

14 A P . A https://ege.sdamgia.ru/
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/IE
KonTpoapHas padora Nel .

15 " P P " https://ege.sdamgia.ru/

AHanuThueckas reoMeTpust

CeueHust MHOTOTPAHHUKOB: .

16 P https://ege.sdamgia.ru/
CTaHJapTHbIE MHOTOI'PAHHUKHU
CeueHnst MHOTOTPAaHHHUKOB: METO .

17 P A https://ege.sdamgia.ru/
CJIEJIOB
CeueHust MHOTOTPaHHUKOB:

18 CTaH/IAPTHBIE NIOCKOCTH, MEPECEUEHUS https://ege.sdamgia.ru/
HPSIMBIX U IIJIOCKOCTEN

19 [TapajuienpHble NPsAMBIE U IIJIOCKOCTH: https://ege.sdamgia.ru/
napajuieJIbHble CeUEeHUS

20 [TapamienbHble IPSIMBIE U INIOCKOCTH: https://ege.sdamgia.ru/
Pacy€T OTHOLIEHUN
[TapaenpHble NpsMBbIE U IIJIOCKOCTH: https://ege.sdamgia.ru/

21 YTIIBI MEXKTY CKPEIIUBAIOIIIUMHUCS
MIPSIMBIMU

29 IIepnieHauKyIsIpHBIE IPSMBIE U https://ege.sdamgia.ru/

IIJIOCKOCTHU: CTAHAAPTHBIC IMapbl
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MEPIECHINKYIJISIPHBIX IUNIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOI'OTPAHHUKOB

23

24

25

[lepnenuKynsipHbIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpexX
NEPIEHAUKYIIAPAX
[lepnieHauKyJIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: TUIOIIAIH

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIeH, COOOpaKEHHUS 1O 100U

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (OPMYJIIBI IJIs
riomiaien, cooopakxeHus moaoous

https://ege.sdamgia.ru/

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKEeHUsI TTOT00MS

https://ege.sdamgia.ru/

28

29

30

[Tnomany ceueHnit MHOTOTPAaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXEeHUs MOA00US

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us
KonTpomnpHas padota No2

"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/

31

O06BEM Tema. O6BeM IPSIMOYTOIILHOTO
napaiesenunea

https://ege.sdamgia.ru/
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32

3amaun 06 yaBOeHUU Ky0a, 0
KBajipaTtype Ky0a; 0 TPHCEKIIUH yriia

https://eqe.sdamgia.ru/

33

34

35

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO TIapaslieyIeIHIe /1a

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMA MpAMOYT'OJIbHOI'O
napaujicjicnmicaa

O0BEM MIPAMOIA TPU3MBI

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB
MPSMOM MPU3MBI

https://ege.sdamgia.ru/

37

38

39

[Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Brruncnenue 06EMOB Tell € TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI

Brruncnenue 06EMOB Tell € TOMOIIBIO
omnpenenénHoro uHTerpana. OobEm
MIUPAMHU/IBI

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

40

®opmyna 00bEMa MUPaMUIbIL.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

https://ege.sdamgia.ru/

41

®opmyna 00bEMa MUpaMUIbIL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00IIUM yTIIOM

https://ege.sdamgia.ru/
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CrepeomeTrpuyieckue 3a1a4u,

https://eqe.sdamgia.ru/

42 CBSI3aHHBIE C 00BEMaMHU HAKJIIOHHOM
MPU3MBI
43 CrepeomeTpuyeckue 3a1auu, https://ege.sdamgia.ru/
CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI https://ege.sdamgia.ru/
44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
TIPU3MBI
45 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI https://ege.sdamgia.ru/
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
46 [Ipumenenne 00bEMOB. Brruncnenue https://ege.sdamgia.ru/
paccTosTHUSA JI0 TUIOCKOCTH
47 Kontponbnas padota Ne3 "O6béM https://ege.sdamgia.ru/
MHOTOTrpaHHHKaA"
[unuHaprdeckas IOBEPXHOCTD, https://ege.sdamgia.ru/
48 o0pa3yromiue UIHHIPHYECKON
MOBEPXHOCTH
49 umuaap. [psamoi KpyroBod HUIMHAD. https://ege.sdamgia.ru/
Inomaae MOBEpXHOCTH LMIIMHAPA
KoHnueckas noBEpXHOCTS, https://ege.sdamgia.ru/
50 o0pa3yronme KOHHIeCKOU
noBepxHocTu. Konyc
51 Ceuenne KoHyca IJIOCKOCTHIO, https://ege.sdamgia.ru/
napauIeTbHON MIOCKOCTH OCHOBAHUS
59 VYceuénnslii konyc. M3o0paxkenue https://ege.sdamgia.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH U https://ege.sdamgia.ru/

MOJTHOM TOBEPXHOCTHU KOHYCa
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[Tnomans 60KOBOI MOBEPXHOCTH U

https://eqe.sdamgia.ru/

>4 MOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auu Ha https://ege.sdamgia.ru/
55 JIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOEHUEM CEUEHUH LWIIUH]IPA,
KOHyca
CrepeomeTpuyEeCKHE 3a/1a4d HA https://ege.sdamgia.ru/
56 JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUCHUIN LWIIUH]IPA,
KOHyca
57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C https://ege.sdamgia.ru/
UIHHIPOM
58 IIpuknagneie 3a1auu, CBI3aHHBIE C https://ege.sdamgia.ru/
UUATUHAPOM
59 Cdepa 1 map https://ege.sdamgia.ru/
[Tepeceuenue cdepsl U mapa ¢ https://ege.sdamgia.ru/
60 ockocThio. Kacanue mapa u chepbl
MJI0CKOCTHIO. Bu 1 n3o0pakenue mapa
[lepeceuenue chepsl u mapa ¢ https://ege.sdamgia.ru/
61 riockocThio. Kacanue mapa u chepbl
MJIOCKOCTBIO. Bu 1 n300paxeHue mapa
62 VYpasuenne cepsl. [Lnomans chepst n https://ege.sdamgia.ru/
e€ vacreit
63 CrMmeTpus cdeps 1 mapa https://ege.sdamgia.ru/
64 CrepeomeTpHuuecKkue 3a1auu Ha https://ege.sdamgia.ru/

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
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CBsI3aHHBIC CO chepoil u mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpHuuecKue 3a1auu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,

https://eqe.sdamgia.ru/

65 .
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO
66 [IpuknagHbie 3a/1a4u, CBSI3aHHBIE CO https://ege.sdamgia.ru/
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA https://ege.sdamgia.ru/
67 IJIOCKOCTH, BBIYHCIICHUS B
OKPYXKHOCTH, CTaHJAPTHBIE MOT00MS
68 Paznnunble KOMOMHAIIMK TEJT BPAIICHUS https://ege.sdamgia.ru/
1 MHOTOIPAaHHUKOB
69 3anaun o teme "Tena v MOBEPXHOCTH https://ege.sdamgia.ru/
BpaieHus"
70 3anaun o teme "Tena ¥ MOBEPXHOCTH https://ege.sdamgia.ru/
BpaiueHus"
71 KonTponbHnas pabora Ne4 "Tena u https://ege.sdamgia.ru/
MOBEPXHOCTHU BpaleHus"
7 O6bém nmnunaapa. Teopema 06 00bEMe https://ege.sdamgia.ru/
IPSIMOTO UJIMHJIpA
Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO https://ege.sdamgia.ru/
73 omnpenenénHoro uHTerpana. O0bEM
KOHYca
74 ITnomany 60KOBOH M MOITHON https://ege.sdamgia.ru/

IMMOBCPXHOCTHU KOHYCA
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75

CrepeomeTrpuyieckue 3a1a4u,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
WIMH/IPpA, KOHYCa

https://eqe.sdamgia.ru/

76

7

[Ipuknanueie 3apaun mo Teme "OObEMBI
Y TUIOIIAU OBEpXHOCTEH Teu"

OO0BEM I1apa U MapoBOTro CEKTOPA.
Teopema 06 00bEMe mrapa. [1nomans
cdepsl. CTepeoMeTpUUecKre 3a1a4u,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CeKTopa

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaaso cgepbl. COOTHOLIEHUS
MEXTy TUTOIIAIMU TIOBEPXHOCTEH 1
00BEMaMHU TTOIOOHBIX TEIT

https://ege.sdamgia.ru/

79

[Tono6OHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo00uu.
CrepeomeTpuyiecKue 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
TeJN | TUIoNIaIel TOBEPXHOCTEH

https://ege.sdamgia.ru/

80

81

KonTponbnas padota Ne5 "ITnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JIBuKEHMsI IPOCTPaHCTBA.

OTtobOpaxeHus. J[BUKEHUS 1 PAaBEHCTBO
¢buryp. O6mmue cBoiCTBa NBUKEHUHN

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

82

Buapl nBrkeHUi: mapaieTbHbIN
MepPEeHOC, LIEHTpaIbHasi CHMMETPUS,

https://ege.sdamgia.ru/
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3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM

83

84

[Ipeo6pazoBanust mogoous. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JBYKCHHUSI

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

85

KonTpomnpHas padora Ne6 "BekTopsl B
npocTtpaHcTBe"

https://ege.sdamgia.ru/

86

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITapanienbHOCTb NPSAMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

https://ege.sdamgia.ru/

87

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"BekTopsl B mpocTpaHcTBe"

https://ege.sdamgia.ru/

88

89

90

Ob6o6maromee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"BekTops! B mpocTpaHcTBe"

Ob6o6maromiee noropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee noropenue 11 nonsTuit
U METOJ0B Kypca reomerpun 10-11

https://ege.sdamgia.ru/

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/
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KJIACCOB, CUCTeMAaTHU3allus 3HAHHUHN:
"O6BbeM MHOTOTpaHHHUKA"

91

Ob6o6maromee nosropenue 11 nmoHsTuit

U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"TTnomany moBEpPXHOCTU U O0BEMBI
KpyTJbix Ten"

https://eqe.sdamgia.ru/

92

Ob6o6maromee mosropenne 11 monsTHii

U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpyTJbIx Ten"

https://ege.sdamgia.ru/

93

94

95

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, o6odIIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHHHA

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

96

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://ege.sdamgia.ru/

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://ege.sdamgia.ru/

98

Wcropus pa3BuTus CTEpeOMETPUH KaK
HayKU 1 €€ poJib B pa3BUTUU

https://eqe.sdamgia.ru/
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COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://eqe.sdamgia.ru/

100

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, IUIOCKOCTb
79 [TprMeHSITh aKCHOMBI CTEPEOMETPUH U CIICJACTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh TOHATHSAMHU: TAPAJUICTBHOCTh W IMEPICHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccuduiupoBaTe B3auMHOE PacCMOiIOXKEHHE MPSMBIX M IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YTOJI, TPAaHHU JBYTPAHHOTO YTJIA,
7.5 pebpo ABYTpaHHOTO yTiia, TMHEHHBINH Yroi ABYTPaHHOTO yria, TpajycHas
Mepa JBYrpaHHOTO yria
76 OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BBIMTYKJIBIH W HEBBITYKIIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIBHBI MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IMpaMua, MPHU3Ma,
' IPSIMOYTOJIbHBIN Mapajienenunen, Kyo)
KnaccudunupoBaTe  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHHUS  JUIS
78 KIaccupUKauu  (BBIMYKIBIE U HEBBIMYKIbIE  MHOTOTPAHHHKH,
' MPAaBWJIBHBIE MHOTOTPAHHHUKH, TPSMbIE ¥  HAKJIOHHBIC TPHU3MBL,
napauieIeTuneIbl)
79 OnepupoBatb MOHSITUSMU: CeKyIas MI0CKOCTD, ceueHue
' MHOTOTPaHHUKOB
710 OOBSICHITH MPUHITUIIBI IOCTPOCHHSI CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METO/I CJIC/IOB
CTpouTh CceYeHHWS MHOTOTPAHHHKOB METOJOM CJIC/IOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXJICHUE TEOMETPUUYCCKUX BEIIMYUH IO 00Opa3Iam
WIM aIrOpuTMaM, MPUMEHSsS H3BECTHbIE AHATUTHUYECKHE METOAbl INpHU
7.12 pelIeHNH CTaHJApPTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIYHCICHUE

PACCTOSIHUN MEXIy IBYMS TOYKAMH, OT TOYKH JO IPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU




7.13

Pemiates 3amaun Ha HaXOXJICHHE reoOMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM
WX aJroputMam, MNPHUMEHAA H3BCCTHBIC AHAIMTHYCCKHUEC MCTOABLI IIPHU
PEIICHUN CTaHAAPTHBIX MATEMATHUYCCKHUX 3aJad Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIHUBAOUMIMMUCA IIPAMBIMHU, MCKIY HpHMOfI 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M MJIOWIAAM TOBEPXHOCTEH MHOTOTpaHHUKOB
(mpu3ma, nupamMuaa) ¢ NpuMeHeHueM (HopMyIl, BEIYUCIATh COOTHOIICHUS
MEXy IUIOLIAISIMH MOBEPXHOCTEH, o0BEMamMu MOTI00HBIX
MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LCHTP, OCb H
IIOCKOCTb CUMMETPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

W3BnekaTth, mpeoOpa3oBbIBATb W HHTEPIPETUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (HUTypax, TNpeNCTaBICHHYI0 Ha
4yepTekax U pUCYHKax

7.17

[TpumensaTh TeoMeTpudeckue (HaKThl Ui PEIICHHS CTEPEOMETPUUYECKHIX
3a/1a4, MPEANONaraloIiuX HECKOJbKO INAroB PpELIEHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme

7.18

IIpuMeHATh mpocTEWIIE NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKaI[MOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4

7.19

HpI/IBO,Z[I/ITB MMPpUMEPBI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoJc u
JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOTyuYeHHbIE 3HAHUS HA MPaKTHKe: aHAIU3UPOBATh peabHbIe
CUTYallU! U IPUMEHATH U3y4EHHBIE TIOHATHS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYeCKd  CPOPMYJIHMPOBAHHONW  NpPoOIEMbl,  MOJECIUPOBATH
pealIbHbIE CUTYyallUd Ha S3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHNEM F€OMETPUUECKUX ITOHATHI U TEOPEM, ammapara
anreOppl, pelmaTh MNPAaKTUYECKHE 3a/ladd, CBA3aHHBIE C HaXO0XKJIEHUEM
F€OMETPUUECKUX BEIUYUH

11 KIIACC

Kon
NMpoBePSIeMOro
pe3yabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odpa3oBaHust

6

I'eomerpus

6.1

OnepupoBaTh MOHATHAMH: IHIIUHIPHYECKAs TIOBEPXHOCTh, 00pa3yoIue
WIMHAPUYECKOW TIOBEPXHOCTH, IMJIMHAP, KOHWYECKas IOBEPXHOCTH,
oOpasyromme  KOHHYECKOW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

6.2

PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)




6.3

OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALICHHS

6.4

6.5

KnaccudunupoBaTs B3auMHOE pacnojokeHue cepbl U MI0CKOCTH

OnepupoBaTb MNOHATUSAMHU: LIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA,
BBICOTA CEIMEHTa, LIApOBOM CJIOH, OCHOBAaHHE IIAPOBOIO CJIOS, BBICOTA
I1apOBOTO CJ105, LIAPOBOH CEKTOP

6.6

Bbraucnsate 00BEMBI M IUIOMIAMM TIOBEPXHOCTEH Tenm BpalleHus,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

6.7

6.8

OnepupoBaTh TMOHATUSAMHU: MHOTOTPAHHHMK, BIMCAHHBIH B cdepy H
OTHCAHHBIN 0KO0JIO chepsl, cepa, BIHCAHHAS B MHOTOTPAaHHUK WIH TEIO
BpalleHus

BBIUUCIIATE COOTHOIICHUS MEX/TY IIJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEI

6.9

N300paxkaTh n3y4aeMbie (QUTYpHl OT PYKH U C TPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbINONHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CCUCHHS TEJ
BpallleHus

W3BnekaTb, MHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HH(OPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, INpEeACTaBIEHHYIO Ha
yeprexax U pUCyHKax

HpI/IMeHHTb TCOMETPHUICCKUC (I)aKTLI IJIg pelICHUA CTCPCOMETPUUCCKHUX
3aaa4, IMpeanojJaratomux HECKOJBbKO IMaroB pEIICHUA, €CJIU YCIOBHUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE NIEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBICHITh, KAKUMH CBONCTBAMH OHU
o0ramaoT

HpI/IMeHHTL IMMpaBUJIO MTapaJuICICUICaa Mpru CJI0KECHUN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: JACKAPTOBbI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PaBCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA,
yroJia MCXKOY BCKTOpPaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

6.18

Haxoauth cymMMy BEKTOpPOB U IMPOU3BEACHHME BEKTOpa HA YHCIO, YIoi
MEX/ly BEKTOpaMHU, CKaJIIpHOE MPOU3BEACHUE, PACKIabIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aIIaBaTb IJIOCKOCTh YPABHCHUCM B I[eKapTOBOP'I CUCTCMC KOOpAUHAT

6.19

Pemarp npocreiinme reomeTpudyeckie 3aaun Ha IPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOTO METO/a

6.20

PemraTs 3aJa4d Ha A0Ka3aTCIbCTBO MATEMAaTHUYCCKUX OTHONIICHUU H
HAaXO0XICHUC T'COMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM HIIN aJIrTOpUTMaM,




MMPpUMCHAA HU3BCCTHBIC METOABI npu peiCHUN CTaHJAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEHIIEe IPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

[TpuBOIUTH MpUMEPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATH MOJy4eHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh PealIbHbIC
CUTYallUu U IPUMEHATH U3y4EHHBIE TIOHATHSA B IPOLIECCE MOMCKA PEIICHHS
MaTeMaTuyecku  chopMynupoBaHHOW  MpoOIeMbl,  MOJEIUPOBATH
pealibHble CUTYyallud Ha S3bIKE T'€OMETPUHU, HCCIENOBATh MOCTPOCHHBIC
MO/JIEJIH C UCTIOJIb30BaHNEM M€OMETPUUECKUX MTOHITHI U TeOpeM, arnmnapara
anreOphl, pelmaTh MPaKTUYECKHE 3a/ladM, CBA3aHHBIE C HaXO0XKJIEHUEM
T€OMETPUUYECKUX BETUINH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHSTHSL cTepeoMeTpuu. Touka, mpsMas, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 06 akcHOMAaTHYECKOM IMOCTPOSCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU
U CIIEJCTBUSA U3 HUX

1.2

B3aumHoe  pacrnosokeHue ~IpsAMBIX B NPOCTPAHCTBE:  IEpeceKaroIuecs,
napajuleJibHble M CKpeluBaroluecss npsimble. IlapamienpbHocTh NpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajuieibHble MpPSMbIE B  IPOCTPAHCTBE,
NapajuleNbHOCTh TPEX MPSIMBIX, MApPAICNbHOCTh MPSMOM M IJIOCKOCTH. YTJBIC
COHAIPABJICHHBIMH CTOPOHAMH, YTOJI MEXIy NpSIMBIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIIOCKOCTEN: MapalljiesibHbIe TUIOCKOCTH, CBOMCTBA MapauieNbHbIX
wiockocteil. [Ipocreiiiue npocTpancTBeHHbIE PUTYPHI Ha TUIOCKOCTH: TETPadIp, KyO,
napajuiesienunes1, HOCTPOCHNUE CeUeHU

7.3

IlepneHIUKYIAPHOCTE TPSAMOM M IUIOCKOCTH: IEPIEHIUKYISAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMbIE NapaJIEIbHBIE U NIEPIICHIUKYIISAPHBIEC K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTHU MIPSAMOM U IIJIOCKOCTH, TEOPEMA O MPSAMOH NEPIEHANKYIAPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN
YTOJ1, JMHEHHBIN yroJl IBYTPAHHOTO yria. IlepneHauKkyIsip 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOM J0 MIIOCKOCTH, MPOEKIUS PUTyphI HA
IJIOCKOCTB. [IepreHInKyYIApHOCTD INIOCKOCTEN: IPU3HAK NTEPIEHIUKYISIPHOCTH ABYX
mockocTeil. Teopema o TpEX MeprneHuKyIsApax

7.4

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKHM, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yronpHas
pu3Ma, TpaHU M OCHOBAHUS MPU3MBIL, MpsiMas U HAKJIOHHAas MPHU3MBbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh Ipu3Mbl. [lapamtenenunesn, mpsAMOYroJIbHBIA NapAJIICIICIIUIIE]
U ero coucrtBa. [lupamuna: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE ITUPAMU/IBI,
OOKOBast M TOJIHAS TTOBEPXHOCTh MHPAMHJIbI, MPaBUIIbHAS U yCeu&HHas MUpaMUa.
OnemeHTbl NpuU3Mbl W nUpaMuibl. [IpaBUIIbHBIE MHOTOIDaHHUKH: IIOHSATHE
[IPAaBUJILHOIO MHOIOTPAaHHUKA, IPAaBWIbHAS IPU3Ma M IIpaBUJIbHAsA NHMPAMUJA,
MpaBWIbHAS TPEyrojibHas MUpaMuJa U MpaBUIbHBIA TeTpasap, kyO. [Ipencrasnenue
O TPAaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’aAp U HKocarapyrue CedeHus
MIPU3MBI U IUPaAMUBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOH, IIIOCKOCTH.
OneMEeHTBl CHUMMETPUM B INHpaMUAAX, MapajUIeyIeNuIenax, MPaBUIbHBIX
MHOI'OIPaHHHUKAX

7.6

Bbruuciienue 31€MEHTOB MHOTOTpaHHHKOB: pEéOpa, auaroHanu, yriasl. Ilmomans
OOKOBOW TIOBEpPXHOCTH U IIOJHOW IOBEPXHOCTU MPSIMON TPU3MBI, IJIOLIAIb




OCHOBAHHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsMOM npu3Msbl. [lnomans 6oxoBoi
IIOBEPXHOCTH U TIOBEPXHOCTH MPABUIBHONW IUPAMUIBI, TeOopemMa O IUIOLIAIU
yceu€HHo# nupamupl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY IIJIOIIAIIMHU TTOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomeTpus

6.1

6.2

6.3

6.4

[unuuapudeckas HOBEPXHOCTh, 00pa3yolie HMIHHIPUISCKON MOBEPXHOCTH, OCh
LUWIMHPUYECKON NOBEpXHOCTH. LlunuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 00pa3yroline KOHMYECKOH MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: ocHOBaHMe U BepiInHa, o0pa3yrolas
1 OCh, TUTOMIA/Ib OOKOBOW ¥ TIOJTHOM TIOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yromnme
X BBICOTA, OCHOBAHUA U OoKoOBas IMOBCPXHOCTH

Coepa u map: ueHTp, paanyc, IMamMeTp, oMb MOBEPXHOCTH cdephl. B3anmHoe
pacrnonoxkeHne cepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, TUIomap
cepsl

N300pakeHue Ten BpaleHns Ha TNIOCKOCTH. Pa3BépTka MIMHIpa U KOHYyca

6.5

6.6

6.7

KoMOuHanmu Ten BpalleHuss U MHOTOIPaHHUKOB. MHOrOrpaHHHK, OMMCAHHBIN
okoJ1o cdepsl, chepa, BliCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS

[Tonstue 06 00véMe. OcHOBHBIE CBOiicTBa 00HEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienenuneaa u ciueactsus u3 He€. OObEM IUIUHIDA,
KoHyca. O0BbEM 1mapa u miouaab chepsl

[MTomoOuble Tena B mpocTpaHcTBe. COOTHOMICHUS  MEXKAY  IUIOMAISIMH
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

6.8

6.9

6.10

Ceuenust nuiuHApa (MapamienbHO U TNEPHEHIAUKYISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHHUs 1apa

BexTop Ha miockocTH U B mpocTpaHcTBe. CIOXKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOK€eHHEe BEKTOpa Ha yucio. Pa3noxxeHne BeKTopa 1o TpEM HEKOMILJIaHAPHBIM
BektopaM. IlpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
MIPUMEHEHHUEM NIPABUJI ACUCTBUI C BEKTOPaAMHU

[IpssmoyronbHasi cucreMa KOOpAMHAT B HpOCTpaHCTBE. KoopauHaTel BEKTOpa.
[Ipocreiimue 3amauM B KOOpAMHATAaX. YTOJ MeXAy Bekropamu. CkalspHoOe
IIPOU3BEICHUE BEKTOPOB. BhIUnCIeHUE YITIOB MEXKIY NPSMBIMUA U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOJ ITPH PEILICHUN T€OMETPUYECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS IpU PpELIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MMOIMHOXECTBO, ONEpalliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PeallbHbIX MPOLECCOB U SBJICHUI U NPU pPELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LIEIbIM MOKa3aTelieM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJIYJI0, pallOHaIbHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
oO1miee KkpaTHOE, alropuT™M EBKIHIA MPU PEIICHUH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas IPOrpeccusi, FeOMETpUUYECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIa, oopMa
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMU: MaTtpuma 2x2 m 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAaHMUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3nyecKkuil CMBICT TPOU3BOJHOW, NEepBOOOpa3Has, OMPECIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJAHYIO ISl MCCIEIOBaHUS (YHKUHUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHKUEM amiapara MaTeMaTH4YeCKOTo
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKUIMH, BBINOIHATH NMPeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIMH U1 pereHns
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PEe3yJbTaTOB; YMEHHME MOJEIUPOBAThH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: CpeiHee apumeTHiaeckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA peaIbHBIX MPOIIECCOB U SIBJICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZCHUST C TIOMOINBIO JHarpaMM pacCeMBaHUs € JIUMHEHHOMN

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyeCKUX METO/OB; MPUMEHSThH
GOpMyIBI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOPMYITy TOIHOM
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydyaiiHasi BeNWYMHA, paCHpe]elieHue BEpPOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BEJIMYMHBI, (YHKIMH PpACHpPENENCHUS U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUMN; YMEHHE HPUBOJUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MIPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUS ISl pEIICHUS 33/1aY;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIpaHHBIA YroJ, CKpEIIMBAIOLIMECS IpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE UCIIOJIB30BATh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpampaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TMHPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUsI KOHyca M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepbl, IMIMHIAPA, KOHYCa; YMEHHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoOBaTh ONpeAEIeHUs U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yroJ, MolmaAb, O0BEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOIIOGHBIX (I)I/Il"yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJSIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKA B W3YUYEHUU MPHUPOAHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BEIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JpoOM, TPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUUECKUE IpodH

13 Apudmernueckuii KopeHb HaTypaibHOH cremneHu. [leiicTBus ¢ apudMeTHdaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEeHU

14 Crenenb ¢ LenbM nokazareneM. CTeneHb ¢ pallMOHAIbHBIM NoKa3aTeneM. CBOHCTBa
' CTENEeH!

15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMmMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBUTENbHBIE YnCIa. ApudMeTnuecKue onepannu ¢ AeUCTBUTEIbHBIMU YHCIIaMHU.
1.7 [TpuGnmxEHHBIC BBIYUCICHNUS, IPAaBUJIa OKPYTIICHHS, TPUKUIKA U OIEHKA pe3ysbTaTa
BBIYMCIICHUI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS

2.2 HWppaioHansHble YpaBHEHHsI

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 WppanmoHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CHcTeMBI M COBOKYITHOCTH YPaBHEHUH ¥ HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

211 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaennuTenb MaTPUILIbI
3 OyHKIUH U TpapuKH




Oynkius, crnocodbl 3aganus QyHKuuu. I'paduk ¢yHkuuu. BzaumHo oOparHbIe

3 dbynkuun. YérHbie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHUil QyHkuuu. Hymm (yaxmoum.
3.9 IIpomexxyTku  3HAaKOHOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' Makcumymbl U MUHUMyMBbl (yHKOuM. HauOosbliee M HauMeHbllee 3HAu€HHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHast QyHKIUS ¢ HATYpaIbHBIM U IENbIM TTOKa3aTeneM. EE cBolicTBa u rpaduxk.
. CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMnTOTHI rpadukoB GyHknuii. CBOICTBA (yHKIMNA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccu. @opmyia ClI0KHBIX POLEHTOB
4 Hauana maTremaTueckoro aHainsa
4.1 ITpouzBosanas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKIHIA
[IpuMeHeHHe TPOM3BOAHOM K uCCIeAOoBaHHIO (GYHKIMNA Ha MOHOTOHHOCTh H
4.2 OKCTpeMyMbl. HaxoxjaeHne HamOOJIBIIET0 W HAaWMMEHBIIEro 3HAYeHHs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenbHas CTAaTUCTHUKA
6.2 BeposTHOCTS
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHHKA
7.4 Tena ¥ MOBEPXHOCTH BPaIICHHSI
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpus; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
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«ITpocBenieHue»

* Maremaruka. ['eometpust; 11 knacc. yrinyoOnenHoe ooyuenne Mep3isik A.L.,
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OLEHOYHBIE MATEPUAJIbI (IEMOBEPCUS)

10 KJIACC

KonTpoabHas padora "Axcuomsbl crepeomerpun. Cevenns'

1. JaHer9eTHpe TOWEN, H3 EOTOPBIX TPHIHAT
Ha 0JHOH IpAMoil. BepHo IH yTECpHIeHHE, 9T0 BCe
TETHIPE TOUEH TEAT B 0qHoA m1ockocTa? OTEeT
obocHyHATE.

2.a) JorasmTe, 9TO BCE BEPIITHEE
qeTHIPEXVTOEHIEL A B CDaexat 5 0480 10 CROCTH,
ecan ero auaronam.A Cn BDnepecesatorea

§) BEMHCIHTE TOMATE 9eTEPEXyTOIEHIES,
ecan ero auaroHam.d C n BD esamaHo

3.Ha pucyeze 1
woGpasEn sy
ABCDAIBIC1D]. VEamsre

N AMYED epecedeHHE ITOCKOCTeH
1 AIDCHEEICIL.

Puic. 2

4. Tourm MuN
NP HHALIEHAT COOTECTCTESHHD
rpanm S4B uS4C mapanmas
SABC (pac. 2). IocTpoiTe TOUEY
nepecedeHnd opaoi N ¢
1 nrockocTeR0 ABC.

3. IocTpofiTe cederne TeTPasapa, MPOXOJAIIEe
uepes 33aHHElS TOUEH.

1. Jane a8 nepeceranmpeci IpaMele. Bepmo
JIH YTEEpEIEHHe, 9T0 BCe IPAMBIE, IEP e CeRAIITHE
JaHHEIE, Te#aT & ogHoH wrockoce? Oreet obocHyiTe.

1. a) JannpavoyroasausABCD, 0-Touga
nepecedeHnd ero JHaroHaTe. Hegectro, uto Tousm 4. B
HOTeKAT ELToCKOCTH & JoKaEHTe, 1o TouE CH
Drrarse Te#aT B ILIOCKOCTH .

§) BEMMHMCTHTE ILTOMANE P AMOVTOIEEHES, 8CTH

AC=8 ¢y, <4AOB=60"

Puc. 3 3 Ha pucynge 3 msodpaménsyo
B i ABCDA B C Dy Viammre
: S mpame MepeceusHn
A, : 7 nIockocTeit 41 BC u ABB.
B - e
1 - [}
4 Puc. 4
Tousm M m N
MpHHAAIEHAT
COOTBETCTBEHHO TpaHmM
SAB " SBC B ¢
mapanmae SABC (pmc.
4). IloctpofiTe TOUEY
Tepecede A TpAMOEH MN ¢

mrockocTeeo ABC.

5. IMocTpofiTe cederme TeTpasapa, NpOXOANIes TEPEes
337aHHEIE TOSEH.
F e (ABC).

D




Kontposabnasa pabGora
npocrpancrae'

#

"B3aumMHoe

PAaCIIOJIO0KCHUE

I papuaHT

I1 papuanT

1. 13 ToukH A Ha ITTIOCKOCTB 0.
OIyllleH NepIeHIHKY1Ip AB
1 HakToHHaA AK. AK=5 cm,
IIPOEKIIHA PaBHA 3 CM.

1. 13 ToukH A Ha ILTOCKOCTS O
ONYIIeH IleplleHIHKYILIp AB
u HaknoHHasg AK. AK=13
CM, TIpoeKITHs paBHa 12 cMm.

AB u vaknoHHasg AC. AB=4
cm, AC-8 cm. Haiditu
IPOeKITHI0 HaKI0HHOH AC
Ha IUTOCKOCTE.

Haiitu AB. Haiitun AB.
2. M3 Touku A Ha IIIOCKOCTh o | 2. 113 TOUKH A Ha IVIOCKOCTE O
IIPOBe/IeHEI IEPHeHIHKY AP | IPOBE/IeHEI IePIIeHIHKY AP

AB u maknonHasg AC. AB=2
CM, AC=2+5 cm. Haiitn
npoeKIiHio Hak1oHHOH AC Ha
IUIOCKOCTE

3. 13 Touek B u J] mpoBeieHEI
MepIleHTHKYIAPE] Ha
I10cKOoCTE B. AC=2 cm,
AB=5cm, JIC=3 cm. Haiitu

B]L.

3.3 Touek B u /] nmpoBeieHEI
MepIIeHIHKY IAPE Ha
I10cKoCTE 3. AC=3 cMm,
AB=6cwm, JIC=4 cm. Haiitn
B/

4. 13 Touxku P Ha IU10CKOCTB Y
IpoBeleHEI HaKIoHHAaA PK 1
neprneHIHKYIAp PM.
Haknonnasa PK ¢ npoeknueii
KM obpa3yet yroa 30°.
Haiitu npoexumro, ecnu PK
=12cwMm.

4. 113 Touku P Ha miIockocTh ¥
npoBeleHBl Hak10HHAA PK H
nepneHIUKYLAp PM.
Haxnonnas PK ¢ npoexiueit
KM obpazyer yroa 30°. Hafitu
npoekItnio, ectd PK=20cwm.

5.B KYGB ABCﬂA]Blcl,Hl
pebpo paBHo 25 cMm. Haiitu
BeJTHIHHY JIHaTOHATH Ky0a:

AC,.

5.B Kyﬁe ABCﬂA]B]Cl,Hl

pedpo pasHo 20 cm. Haiitu
BeTHUIHHY JIHArOHaIH Ky0a:
AC;.

KonTtpouabnasi pa6ora "¥Yribl n paccrosinus'

Bapmuanr 1

1. OcHOBaHHMEM NPSAMOYTOJIBHOTO MapajuleNieNUIe]a CIyKUT KBajpar; JAUaroHajb
napaIeienunena paBHa 3v6 cM, a ero M3MepeHHs OTHOCATCA Kak 3 : 3 : 6. Haiinure:

a) U3MepeHus napajuieenunena;

0) cuHyc yria MeXAy AUaroHajblo Mapajjiesienuneaa U IIOCKOCThIO0 €ro OCHOBaHMUS.

2.ITnockoctu paBHOOeapeHHBIX TpeyroiabHukoB ABD m ABC ¢ o0muMm ocHOBaHuEM

nepnenaukyisipasl. Hatiqure CD, ecmu AD=10 cm, AB=16 cm, LCAB=45°.

NpsAMbIX H IJIOCKOCTEll B




3. Cropona kBaapara MNKL pasua c. Uepe3 cropony ML mpoBeneHna miockocTh o Ha
paccTossHAN 32 ot Touku N.

a) Haitnure paccrositnue ot Touku N 10 MIOCKOCTH 0.

0) I[MokaxxuTe Ha PUCYHKE IMHEHHBIA yron asyrpanHoro yria NMLF, F€ q.

4. IMpamasCX npoxoauT yepe3 BepmnHy npsmoyronbauka XYZK u nepneHaukyssipHa ero
cropoHam XY u XK. JlokaxxuTe neprneHauKkyasspHocTh miockocreid: CXY u XYZ.

Bapmuanr 2

1. IIpsamasFM npoxoaut yepe3 Bepimuny npsmoyroiasHuka MNKL u nepnenaukymnspHa
ero cropoHaM MN u ML. Jlokaxure nepnenaukynsipHocTts miaockocreit: FML u MNK.

2. Ilnockoctu paBHoOenpeHHbIX TpeyroibHukoB ABD u ABC c¢ o0mum ocHOBaHHEM
neprnenaukynsapusl. Haitaure CD, ecmu AD= V31 cM, AB=6 cm, ZACB=60°.

3. OcHOBaHMEM TMpPSMOYTOJBHOTO NapajUielenuneaa CIyXKUT KBaJpaT; JUaroHallb
napasnnenenumena pasHa 2v/6 cM, a ero m3MepeHusi oTHocsTes Kax 1 : 1 : 2. Haiigure:

a) U3MepeHus napasuieNenunena;
0) cuHyc yria MeXAy AUaroHajblo MapajjiesienuIeaa U IIOCKOCThIO0 €r0 OCHOBaHMUSL.

4. Cropona kBaznpata ABCD paBHa a. Uepe3 cropony AD mnpoBeneHa MIOCKOCTh 0 Ha
a
PaccTOsHUM — OT TOUKHU B.

a) Haiigute paccrosinue ot ToukuC 10 TIIOCKOCTH 0.

0) [TokaxuTe Ha PUCYHKE JMHEMHBIM yroa asyrpanHoro yrma BADM, M € a.

KonTpoabHnasi padora "MHOrorpaHHuku"

Bapuant I

1) OcHoBanue npsMOro mapauienenumnesaa - poMo ¢ auaronanamu 10 u 24 cMm. Menbas
JMaroHalib TMapajulieNienuIeia o0pa3yeT C IJIOCKOCThIO OcCHOBaHus yron 45°. Haiingurte
IJIOLIA/1b MTOJIHOM MMOBEPXHOCTH Mapajljie/ICNUIENa.

2) OcHOBaHME THPAMHJBl - MPABHIBHBIA TPEYroJbHUK C IUIOIIAABIO N3 cm2. Jlse
OOKOBBIE I'PaHU NMUPAMHU/Ibl IEPTICHIUKYIISPHBI K MJIOCKOCTH OCHOBAHMUSI, a TPEThS - HAKJIOHEHA
K Hel nof yriiom 30°.

a) Haiinure nimHbl OOKOBBIX pedep MUpaMuIb.

0) Haiinure momaas O0KOBOM MOBEPXHOCTH MUPAMU/IBI.

3) Pe6po kyba ABCDA1B1C1 paBno a. [loctpoiiTe ceuenue kyba, MpoXoJsiee depes
npsimyto B1C u cepenuny pedpa AD u HaiiauTe miomaas 3TOro ce4eHusl.



Bapuanr 11

1) OcHoBanue HpAMOro mapajUieNienunesa - poMO ¢ MeHbIIEH AuaroHanplo 12 cm.
BosbIast iuaroHanb mapasiesIenunena papaa 16\2 cM 1 o6pasyer ¢ GOKOBBIM PebpPOM yroi
45°. Haitaute miiomniaab MOJHOM MOBEPXHOCTH MapajlieNenuIe/a.

2) OcHoBaHWE MNHPAMHUIBI - PABHOOCAPEHHBIH TMPSMOYTOJBHBIA TPEYTOJIBHUK C
runotenysoii 4V2 oM. BOKOBBIE rpaHH, COJEpXKAIME KATEThl  TPEYroJIbHHKA,
MEPIEeHIUKYJIAPHBI K IUIOCKOCTH OCHOBAHUS, a TPEThs T'paHb HaKJIOHEHA K Hel o1 yriiom 45°.

a) Haiinure nimHbl OOKOBBIX pedep MUpaMHuIbI.

0) Haiinure momaas 60KOBOM MOBEPXHOCTH ITUPAMHU/IBI.

3) Pebpo xyba ABCDALELC1 paBho a. IloctpoiiTe ceueHne KyOa, mpoxoasiiee 4epes
touky C u cepenuny pedpa AD mapamnensHo npsmoit DA u HaliiuTe miomaias TOro CEYeHHUsL.

Hrorosasi kKoHTpoOJIbHAsI padoTa

Bapuanr 1

A _ #1. B tpeyroneuuke ABC yron C pasen 90°, AC = 24, BC = 7.
Haitigure SinA.
2. JIge cropons! npsimoyronsauka ABCD pasubl 14 u 48. Haligure mmHy CyMMBI BEKTOPOB

i aD

IR

4 LIy g M
3. SRBA P TInomaas noBepxHOCTH Kyba pasHa 200. Halimure ero auaroHains.

4. OcHoBanneM npsimoro napamienenunena ABCDA1B1C1D; ssisiercst pom6 ABCD, cropona

443

KOTOPOT'O paBHA a yrost BAD pasen 60°.

a) Jlokaxure, uto npsameie AC1u BD nepnenauKynspHbL.

0) Haiinure paccrosiaue ot Touku 4 no npsmoit C1D1, ecnmm n3BectHO, uT0 GOKOBOE pedpo
JAHHOTO Mapajuiesenunesia paBHo §.




Bapuanr 2

1. 4 B B tpeyronsuuke ABC yron C pasen 90°, AC = \/ngC =1.

Haiinnure sinA.
2. JIBe croponsl npssmoyronbauka ABCD pasubl 21 u 28. HaiinuTe AniMHY CyMMBI BEKTOPOB

i D
/|

I

|

|
I

&
3. HSAPY Nlnaronans Ky6a pasHa 1. Haliure miomans ero moBepXHOCTH.

4. JInuHbI pe6ep BC, BB1 u BA npsimoyronsroro napamienenunena ABCDA1B1C1D: paBHbI
COOTBETCTBEHHO 8, 12 1 9.

a) Jlokaxure, uto paccrosuue ot Bepmunsl A 110 mpamoii L1 Coonbme, uem paccTosHme OT
seprmabl D110 npsmoit A1C

0) Haiinure paccrosiaue ot Bepmunbl D1 10 npsimoii A1C.

11 KJIACC
KonTtpouabHnasi padora "AHanuTH4eckasi reomerpus'

1 BapuanT

1. Hanst Touku A(1l;1) u B(4;2). CoctaBuTh ypaBHEHUE NPSAMOM, MPOXOAAIIEH Yepe3 ITH
TOYKH.

2. CocTaBuTh ypaBHEHHE IUIOCKOCTH, MpoXojsiiei uepe3 Tpu Touku A(-3;2;-1), B(-1;2;4),
C(3;3;-1), He nexxamue Ha oiHOM NpsiMoil. HailTu koopanHaTBl BEKTOpa HOpMau.

3. CocraBUTh KaHOHMYECKOE ypaBHeHHE mpsMoil mo Touke K(-2;0;3) m HampasisromeMmy
BekTopy 711(4; 1; —5).

4. HaiiTn KoOpAMHATHI LIEHTPA U PAINYC OKPYKHOCTH, €CIIN €€ YpaBHEHHE 33J]aHO B BUJIE:
x2+y?+10x-6y-15=0.

5. CocTaBbTe ypaBHEHME IJUIUIICA, €CIM PACCTOSHHE Mexay (pokycamu paBHO 6 ((pokycs
JeXart Ha ocu 0X) u OonbIas ock paBHa 10.

6. HaiiTu momyocH, KOOpAHHATH (OKYCOB IS AIIUICA U TOCTPOUTH ero: 9x?2 + 4y? = 36.

2 BapuaHT

1. Manbr Toukn A(-1;2) u B(2;1). CocTaBuTh ypaBHEHHE HpPSIMOH, MPOXOAAIIEH yepe3 3TU
TOYKH.

2. CocTaBuTh ypaBHEHHE IJIOCKOCTH, Tpoxoismiel depe3 Tpu touku A(1;-2;0), B(2;0;-1),
C(0;-1;2), He nexamue Ha oAHOM npsiMoi. HaiiTn koopAuHATHI BEKTOpa HOPMAJIH.

3. CocTaBUTh KaHOHHWYECKOE ypaBHEHHE MpsMoH 1o Touke M(-2;0;3) m HampapisiomeMy
BekTopy 71(2; —4; 9).

4. HaliTu KOOpJIMHATHI LIEHTPA U PANYC OKPYKHOCTH, €CJIA €€ YpaBHEHUE 3a7]aHO B BUJIC:
x2+y?+8x-4y+40=0.



5. CocraBbTe ypaBHEHHE JJUIMIICA, €CIM PACCTOSHUE MEXAY (okycamu paBHO 8 (Ppokych
Jexar Ha ocu 0X) M Majiast Ocb paBHa 6.
6. Haiitu nonyocu, koopauHathsl Gpokycos smmmnca 9x2 + 25y2 — 225 = 0 1 OCTPOUTH €ro.

KonTtposabHnas pa6ora "IloBTOpeHne: MHOTOIrpaHHUKH, CEYeHHSI MHOTOTPAHHUKOB'"

1. Jlan npsmoyronbHbiii TpeyronbHUK ABC ¢ runoreny3oit AC = 13 cM u katetom BC =5
cM. Ortpezok SA = 12 cM, — mnepneHgukyiasip k 1uiockoctu ABC.
a) Haitnure | AS + SC + CB |; 6) Haitgute yron mexay npsmoit SB u mimockoctsio ABC.

2. B NpaBUIBHON UYETHIPEXYTOJBHONW TMHPAMHJC JMATOHATL OCHOBAHHS paBHa SV2 M, a
JNBYTPAaHHBIN yroJy npu ocHoBaHuU paBeH 60°. Haiiaute muoniaab NOJHOM MOBEPXHOCTU
MTAPAMH/IBI.

3. Tocrpoiite ceuenne kyoa ABCDA1B1C1D1, mpoxozasmeit uepes Bepimny D u cepenuHb
pebep AA1 n AiBa.

BAPUAHT 2
1. [Jan npsamoyronbHbiil TpeyroasHuk ABC ¢ runorenysoit AC = 16 cm u katetom BC = 12
cM. Orpezok SC = 20 cm, — nepneHaukyiassp K miockoctu ABC.

a) Haiiqute | CS + CB + BA |; 6) Haiingute yron mexuay npsimoit SA u mmockocteio ABC.
2. B mpaBUIbHON UYETHIPEXYrONbHON MHPAMHJAC JMATOHATL OCHOBaHHS paBHa 4V3 cM, a
JBYTpaHHbIN yroj npu ocHoBaHMHU paBeH 60°. HaiinuTe muiomaap MOJHONW MOBEPXHOCTU
MTUPaMUJIbI.
3. Tocrpoiite ceuenne kyda ABCDA1B1C1D1, npoxonsmieii gepe3 npsimyro AB u cepenuny
pebpa B1Ci.

Konrtpoabsnas padora "O0bém MHOrorpanauka'"
Bapmnanr 1

1 /IBa peOpa npsMOYroJbHOrO MapajieNenurea, BBIXOAIIe U3 0THOM BEpIINHBI, paBHBI 9
u 3. O6wvem napamnenenunena pasex 189. Haiiaure Tpetbe pedbpo napajienenumnesa, BbIXo -
11e€ U3 TOM 7K€ BEPILIUHBI.

2 OcHOBaHUEM MPSIMON TPEYTOJIbHON MPU3MBI CITYXKHUT MPSIMOYTOJIbHBIM TPEYTOJILHUK C KaTe-
tamu 3 u 5. O6bem npusmel paseH 30. Haiinqute ee 60koBoe pedpo.

3 OcHOBaHHMEM MUPAMUIBI CITYKHUT MPSMOYTOJIBHUK, OJTHA OOKOBas TpaHb MEPIEHINKYIISIPHA
IUIOCKOCTU OCHOBaHMs, a TPH IpYrre OOKOBbIE TPAaHU HAKJIOHEHBI K TNIOCKOCTH OCHOBaHMS 11O/
yriom 60 . Beicota nupamuas! paBHa 6. Haliure o0beM mUpaMuibl.

4 Haiinute 00beM MHOTOIpaHHUKA, H300paKEHHOTO Ha PUCYHKE (BCE ABYTPAHHBIE YIIIbI MPs-
MEIE).
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5 B nunuHApUYECKOM COCyie YPOBEHB XKUAKOCTH AocTuraer 8 cM. Ha xakoil BeicoTe Oymer
HaXOJUTHCS YPOBEHb KHUJIKOCTH, €CJIU €€ MEePEIUTh BO BTOPOU COCY[, AMAMETP KOTOPOTO B 2
pa3za 6osbie nepporo? OTBET BhIpAa3UTE B CAHTHMETPAX.

1

6 B cocyue, umeromeM GopMy KOHYCa, YPOBEHb KHAKOCTH JIOCTHIaeT 2 BHICOTBL. OOBEM
KHUJIKOCTHU paBCH 24 mi1. CKOIBKO MUJUIWJIUTPOB JXUAKOCTHU HYKHO OOJIUTD, LITO6I)I IIOJIHOCTBIO
HaIOJIHUTH COCYA?

Bapuant 2

1 JIBa peOpa nmpsIMOYTOJBLHOIO MapajuIeenIIe/ia, BRIXOIAIINE U3 OJTHON BEPIIUHBI, paBHBI 9
u 5. O6wvem napamnenenunena pased 540. Haiiaure Tpetbe pedbpo napajienenumnesa, BbIXo -
11e€ U3 TOM 7K€ BEPILIUHBI.

2 OcHOBaHHUEM MPSIMON TPEYTOJIBHOMN MPU3MBI CITYKHUT MPSIMOYTOJIBHBIA TPEYTOJIILHUK C KaTe-
tamu 2 u 3. O6bem npusMmel paseH 18. Haliqute ee 6okoBoe pedpo.

3 OcHOBaHMEM MUPAMUBI CIIYKHUT MPSMOYTOJIBHUK, OJJHA OOKOBas TpaHb MEPIEHINKYIISPHA
IUIOCKOCTH OCHOBaHMs, a TPH Ipyrre OOKOBbIE TPaHU HAKJIOHEHBI K INIOCKOCTH OCHOBaHMS 110
yriaom 60 . Beicota nupamuasl paBHa 9. Haiiqute 00beM nupamuibl.

4 Haiinute 00beM MHOTOIPaHHUKA, N300paKEHHOT'O Ha PUCYHKE (BCE ABYTPAHHBIE YIJIbI Mps-
MEbIE).

(23

5 B nunuHaprueckoM cocyie ypoBeHb KUAKOCTH Jocturaet 128 cm. Ha kakoii BeicoTe Oyaer
HaXOJUTHCSl YPOBEHb KHUJIKOCTH, €CJIU €€ MEePEIUTh BO BTOPOM COCYl, TMaMETpP KOTOPOro B 8
pa3 6obiie nepsoro? OTBET BhIpa3UTe B CAHTUMETPAX.

1

6 B cocyze, umeromeM GopMy KOHYCa, YPOBEHD KUIKOCTH JOCTHTAET 2 BBICOTEL. OOBEM KHI-
KOCTU paBCH 40 ma. CKOJIBKO MUJUIUJIUTPOB KUAKOCTU HYXHO OOJIUTD, I-IT061>I HAaITOJIHUTD
cocyn 10Bepxy?



KonTpoabHasi padora "Tesna u nopepxHocTu Bpamenus'

Bapnan:[ 1
1. Hafitan 5,
3 [/
7 W
2. Jano: KoHyC B
FZABC =60, 1 =12cm
Hafim: 2 s
A C

3. Jano ypassaeHme cdepsl:
(x=2)"+3 +(z+2) =16
Hafite oopmEHEaTe! meHTpa cdepsl, paIuye B

ILTOMANE HOEEPXHOCTH.
4. Jano: map
08, =12eaer =W\
e et L2
Hafith: Sue  fomemee I

L&

,IHEIDHE..'IB OCEEOTD CEWeHNd IMITHHIPA

paEsHa 82cu n o0pasyeT ¢ WI0CKD CIRID
OCHOBAHEA ITEHIpa yrox 439 Hafre
ILTOMA Tk M0 IHOH IO ESPXEHD CTH LELTEEApA.

6. BelcoTakoHyca paEHa E'-.I@C.II. Hafigure

Bapnan:[ 2

1. Haditn Spos 3
LA

0
B
2. Mamo: xomye
LARC=80", ] =6eum
Ha#ira: * sox

A C

3. Jano ypassesne cdepsl:
(x=2)" 4+ +(z+2) =16
Hafite EoopEHATE eHTpa cdepsl, paIuye B

ILTOMAgE NOESPXKHOCTH.
4. Tawuo: map
Q0 =12ear

Haitrm: 5 s

[

. JdHAroHags OCeBOTO CEUSHMA LIELTHEHIPA
paexa 81 m ofpasyer o MIOCKOCTEER
OCHOBAHEE IpTeHapa yrox 609 Hafre
ILTOMIA Tk M0 IO I0E SPKEHO CTH IELTHEAPA.

6. Beicora KoHyca paesa 3ov . Haifimure

ILTIOMATE OCeEOTD CEUEHH KOHyCa, 8CIH

MI0IMASE OCEEOrD CEMEHT KOHYCA, eCIH OHO ABIACTCA TP A BHTEHBIM
QHOQ ABTACTCA TP A BHLTEHEIM TPeYTIOIbHIEOM.
TPEeYTOIBHEROM.

KonTtpoabnas padora "Ilnomanau noBepxHocTH M 00bEMBI KPYIJIbIX Tea"

1. IlpsmoyronpHUK ¢ O0KOBOHM cTOpoHOH 14 m ocHoBanueMm 10 sBHsSieTCS pa3BepTKOM
OOKOBOW MOBEpXHOCTH WIKHpa. Haiinure 00beM 3TOro MUInHIpA.

2. O6pasyromas KOHyca HaKJIOHEeHa K TIIOCKOCTH ero ocHOBaHus 1107 yriaom 60°. Beicota
koHyca 12 cMm. Haiinute o6beM KoHyca.

3. Ceuenne mapa MmI0CKOCTBIO, OTCTOSIIIEH OT IIEHTpa MIapa Ha PAaCCTOSTHUU 8 CM, HMEeT
paguyc 6 cm. Haitgute o0bem mmrapa.

4. OObeM yceueHHOTO KOHyca paBeH 584 7 cM®, a paamyckl ocHoBanmit 10 cM U 7 cM.
OnpenenuTp BBICOTY.

4 BapuaHt

1. BeicoTa uimHApa paBHa JUIMHE OKPYKHOCTH OcHOBaHus. HaiiTu 1uametp ocHOBaHuMS,
eciu 00beM HUIMHApPA paBeH 432 72,

2. YToi pu BepLIMHE 0ceBOro ceueHns konyca 60°, obpasyromas ero pasna 2. Haiinure
00BEM KOHYCA.

3. Mennslii ky0, pedpo koToporo paBHo 10 cm, neperuiasieH B map. OnpeaenuTe paanyc

mapa. [Torepsmu mMetasia npu nepersiaBke npeHeOpeyb.



4. Panuycel OCHOBaHUM yCEYEHHOTO KOHyca 6 ¢cM U 3 cM, 0Opasyroiias HakJIOHEHa K

ocHoBaHuio noj yriom 45°. Haitnute o6bem.

KonTpoabHasi padora "BekTopbl B npocTpancrse'

a a a

Bapwnasnr 1

x x

‘Bapnam II

1 Jar xy6 ABCDA,B,CiD;

1)HazoBHTe BEeKTOp C HATANOM B TO9-

xe D, papurni BEI{TOPYA_B.

1 Jan xy6 ABCDA,BCiD;

1'HazoeHTe BeKTOp C KOHIIOM B TOTKE

D, paenemi Bex{'ropyﬁ

2)HazopuTe BEeKTOp, pABHEIH

2YHazopuTe BEKTOp, pABHEIA

1)AD + % + 44, = AC,

2)DA+ DC=DB, —*

AB,+B,D B,D + DC,
3)Hazo0BHTe BEeKTOp, paBHEI 3)Haz0BEHTe ESKTOD, PABHEIA

D,C-D,B cc, - CB
4)Haz0BHTe BEKTOp X, VAOBIETEQ- 4)Haz0EHTe BEKTOp X, VAORIETEQ-
PAIOITHE PABREHCTEY PAFOIIHI PaBEHCTEY

1)B,A, + B,C, +%=B,D

2)A,B,+ A,D,=A,C—Xx

2.B npaeunsnaoM TeTpasape DABC
c pebpom a Touka O — meHTp Tpe-
vroabaaka ABC.

DIloctpoiiTe BexTop %E - %En
HAHJHTe ero JAHHY.

2)Haﬁ,:m’re|m —-DB+ ﬁ|

2.B mpaeuneroM TeTpasape DABC
c pedponm @ Touka O — meHTp Tpe-
vroasaaka ABC.

DIlocTpoiite eexkTop %A_D. - %AB H
HAHJHTE ero JJIHHY.

Z)Hai‘mn're|ﬁ —DA+ Er'|

3. Touka O He JTeKHT B ILTOCKOCTH
napaaiexorpamma ABCD. Pazmo-

A HTe BEKTOPD A_C: oo BeKTOopaM O_B.,
0Cu0D

3. 1an mapannenemaney
ABCDA;B;C1D;. Meanans: Tpe-

yroabaaka AD)C nepecekarorcn B
Touke 0. PazroxuTe BeKkTOp BO mo
BexTopam BA = @, BC = b,
BB,=c¢

Haiigure 3aagenna k, opa xoTo-

phIX BekTopei © = ka + 4b u

d=d+kb KOJLTHHEAPHBI.

4 BexTopel @ H b Heko/LIHHeapHEI.

4 Tage napanaedorpammer ABCD
u ABCDq. [JokaxuTe, 9T0 BEKTOPLI

cp, . C,D uAB KOMILTAHAPHEI.

Hrorosasi kKoHTpoJIbHaAsI padoTa

1 BapuanT

1. B npaBunbHO#l TpeyronbHoi nmupamuae SABC MeanaHbl OCHOBaHUS NEpeceKaroTcs B
touke K. OO0bem mupamuael paBer 42, SK =18. Haiinure mmomans tpeyroiapHuka ABC.

(16amm)

2. Beicora xonyca paBHa 10, nuametrp ocHoBanus paBeH 48. Haitgute oOpasyromryro. (1

OaJn)

3. Ilnomanp 60KOBOW MOBEPXHOCTH LMJIMHJpA paBHa 727, a BeIcoTa - 8. Haiinute nquametp

ocHoBanwusl. (1 6amr)




4. unuHAp ¥ KOHYC UMEIOT o0llee OCHOBaHHWE M OOINYIO BHICOTY. Bwrumciure o0bemM
WIAHIPA, ecii 00bEM KoHyca paBeH 10. (1 6amr)

5.  CTOpOHAa OCHOBAHMS MPABHMIBHON TPEYrONbHON MpH3Mbl paBHa 2v/5, a Beicota - 4/3.
Brruucnure 00bEM nipusmel (1 6aim)

6. Ilnomans 6GOKOBOI MOBEPXHOCTH KOHyca paBHa 207 cu?,a ero obpasyomas 5 cM.
Haiinure 06bem konyca.( 2 6ana)

7. OcHOBaHME TIPSAMOM MpPHU3MBI MNPSIMOYTOJBHBIM TPEYrOJIBHUK C KaTeToM 3cM W
TIPHJIEKAIIM yriaom 60°. Jlnaronas 6OKOBOI
rpaHy, CoAep)Kallell TUIOTEeHY3y TpeyronbHuka, 10cM. Haiimure o0bem mpusmel. (2 6aa)

2 BapMaHT

1. B mnpaBunbHOI TpeyronpHoi nupamuiae SABC menuanbl OCHOBaHUS MEPECEKAIOTCS B
touke K. O6bem nupamu bl paBeH 88, miomiap Tpeyroiabarka ABC paBHa 11. Haitnute SK.(1
Oarn)

2. Bricora koHyca paBHa 6, obOpasyromias -10. Halimute nuamerp ocHoBaHus Konyca.(l
Oarn)

3. Ilnomanp OOKOBOHM IMOBEPXHOCTH IIMJIMHIApAa paBHA 967w, nuamMerp OCHOBaHHS - 8.
Haiigure Boicoty nununapa. (1 6amr)

4. CropoHa OCHOBAaHMS NPABHIIBHOI TPEYroNbHOM NPHU3MBI paBHa 3v/2, a BeicoTa - 5v/3.
Breruncnute 066ém nmpu3msl (1 6ai)

3

5. OO0bem koHyca paBeH 16m cm®, a ero Bbicora 3cMm. Haiinurte muomans OOKOBOM

MOBEPXHOCTU KOHYca. (2 6asa)

6. OcHoBaHHMe TPSMOW TPU3MBI MPSIMOYTOJIBHBIN TPEYrOJBHUK C THIOTeHY30dH 10cM u
octpeiM yritoM 30°. JImaromamb GOKOBOH TIpaHM, cojepiKallei KaTeT MpOTHBOIEKAIIHi
JaHHOMY yriy, paBHa 13 cM. Haiiaure o6beM npu3Msl.

(3 6amna)
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