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HOACHUTEJBHASA 3AIINCKA

['eometpusi sBisieTcss OAHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oO1ero o0pa3zoBaHus, Tak Kak 00ecreuynBaeT BO3MOKHOCTh U3YUEHUS TUCUUTLIINH
€CTECTBCHHO-HAYYHOM HANPAaBICHHOCTH U IPEAMETOB T'YMAHUTAPHOIO LIHKJIA.
[TockonmbKy  JOTMYECKOE  MBINUICHHE, (GOpMHpyeMOe  TIpH V3y4YECHUU
OOyYarOIIMMUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPHU J0KA3aTEIhCTBE TECOPEM U
IIOCTPOCHHUU LIENIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELICHUU I'€OMETPUYECKUX
3a7a4, YyMEHHUE BBIIBUIaThb M ONpPOBEpPraTh THUIIOTE3bl HENOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

Llens ocBoeHus mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha yriayOoaéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYaroUUxcsa MpH
M3YYEHUHM TE€OMETPUM, KaK COCTABIISAIOIIECH MpeaMeTHOU obnactu «MareMmaTuka u
uHdpopmaTKa»  dYepe3  oOecredyeHue  BO3MOXKHOCTH  TMPUOOpETEeHUus U
UCIIOJIb30BaHUsI OoJjiee TIIYOOKMX TEeOMETPUYECKHX 3HaHUM U JICUCTBU,
crielu(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOTO MPOo(hEeCCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHBIMU 3alauaMHd Kypca TE€OMETPUH Ha YIiyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUITUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIFOTCS:

paclMpeHue NpeACTaBICHUs O TEOMETPUU KAaK 4aCTH MUPOBOM KYJIBTYPHI U
dhopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHrUe TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BAKHEUIIINX MATEMaTUUYECKHUX MOJEIISAX, IMO3BOJIIOIINX OIKCBHIBATH M U3Yy4daTh
pas3HbIE ABJIEHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MMOHITUWHOTO armnapara no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reoMeTpuu;

dbopMupoBaHHe€  YMEHHMS  BJIaJIcTh ~ OCHOBHBIMU  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyT M yMEHHE WX MPUMEHSATh, YMEHUS JOKa3bIBaThb TEOPEMbI W HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHrEe YMEHHUSI PACliO3HABATh HA YEPTEkKax, MOJICTSAX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M Teja BpAILICHUS, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MO/IEJIN;

dbopMHupoBaHrE TOHUMAHUS BO3MOXKXHOCTH aKCMOMATHYECKOTO TOCTPOCHHS
MaTeMaTUYECKUX Teopuil, GOpMUPOBAHWE MOHUMAHUS POJM AKCUOMATHKU TPU
IIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHHe YMEHHS BIIaJIeTh METOJAMHU JOKA3aTEIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUs UX IPUMEHATH, IIPOBOAUTH JOKA3aTEJIbHBIE PACCYXKICHUS B
XOJI€ PELIEHNsI CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHupOBaHUE TPEJCTABICHUS O HEOOXOAUMOCTH  JOKA3aTeIhCTB  MPHU
000CHOBaHUHU MAaTEMaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B ITPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIJICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00y4JaronMxcs, M0o3HaBaTEIbHON aKTUBHOCTU, MCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBINIICHUS, HHTEPECca K U3YICHUIO TEOMETPUH;

dbopmupoBaHre (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPHHU:
YMEHHUS pAClo3HABATh MPOSBICHUS TEOMETPUUECKHX TIIOHSATHNH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalMsIX W NPU U3YYEHUU IPYTUX
y4eOHbIX MPEIMETOB, TPOSABICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICITUPOBAHUSI PEATBHBIX CHUTYyallui, HCCIEIOBaHUS TIOCTPOCHHBIX MOJIETICH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP)KAaTeILHBIMHU JIMHASAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax siBnsroTcs: «IIpsiMble U TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bexkroppl #  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
MOHATUSMIY», PEJICBAHTHBEIMU T€OMETPUH Ha yriIyOinEéHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX YMEHUW  pacrlpeiensercs He TOJIbKO IO
coJlep KaTeNIbHBIM JIMHUSM, HO U 10 TojaMm oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaraM OCBoeHUs DenepalibHOM padoueit
MPOTPaMMBI, PacHpeNeEHHBIM MO0 ToJaM OOYYCHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamaguch  HEOJHOKpPAaTHO. ITO  TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUYCCKUMH TMOHATUSIMHM M HaBBIKAMH TTOCJIEIOBATEIILHO U TTOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECCKUX TPEICTABICHUNA O0YUYaIOIIUXCS, PACIIUPSS U yTayOmsis
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexon Kk M3y4YCHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE TTO3BOJISICT:

co3matb ycioBus  qang  auddepeHimanuu  00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEYUTh YriayOJaEHHOe
U3Y4YeHHUE TEOMETPHUH KaK COCTAaBIISIONIEH yueOHOTo penmera «MaTemaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K TMPOJOJDKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEXKITY
o01IKM U pohecCHOHATBLHBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOTO Kypca «['eomerpus» Ha yriayOJ€HHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Henenmo), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TIOHATUS ~ cTepeomeTpud. Touka, mnpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM TOCTPOSCHUH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxeHHe NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAOLINECS,
napajulelibHble W CKPEIIMBAIOIIMECH TMpsMble. [Ipu3HaKM CKpEMMBAIOIMINXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, aPAILIEIBHOCTD MPSAMOU
u 1ockoct. [lapannenbHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OcHOBHbIE CBOWCTBAa NapauIeIbHOTO MpoeKkTHpoBaHus. M3o00paxeHue
buryp B mapajieibHOW MPOEKIMH. YTIbl C COHAMPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXKy NMPAMBIMH B IPOCTPAHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETPadJp, MapajliesenuIie],
MMOCTPOECHUE CCUCHUU.

[leprieHIMKYISAPHOCTh NPSIMOM M IIJIOCKOCTH: NEPIIEHANKYJISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronasibHOe IIPOCKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKU 0 INIOCKOCTH, PACCTOSHUE
OT MNOpAMOM 10  IUIOCKOCTH, MpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JBYX
IockocTer. TeopemMa 0 TpEX NEePIEHIUKYIIAPAX.

Yrael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM U IUIOCKOCTBIO, ABYIDAaHHBIN
YTOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PAaHHBIC YTJIbI.
CBoiicTBa IUIOCKMX yIJOB MHOTOrpaHHoro yrja. CBoilcTBa IUIOCKMX H
JBYIPAHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buaer MHOrorpaHHukoB, pa3BépTka MHororpanHuka. [Ipusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBas M MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPAMOYIOJbHBIM  MapajuIEJCNMUIIE] W  €ro  CBOWCTBA.
Kparuaiimme myTh Ha TMOBEPXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpma: n-yroiapHas mUpamuia,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHEi
MpaBWJIbHOW nupamubl. [IpaBuiibHbIe MHOTOTPAHHUKN: TTPaBUJIbHAS IPU3MaA U



npaBWiIbHAs MNUpamMuia, NPaBWIbHAS TPEyrojbHas NHpPaMUJAa W IPaBUIbHBIN
TeTpa’ip, KyO. IlpencraBieHne o MNpaBWIBHBIX MHOTOTPAHHUKAaX: OKTadp,
JOJIEKa’Ip U UKOCAdIP.

Boluucienue 51eMEHTOB MHOTOTPAHHUKOB: pE&Opa, AWaroHa v, VYTJIbI.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMON NPHU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSAMON IPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM W TIOBEPXHOCTH NPABUIBHOM MHUPaMHIBI,
TeopemMa O TUIOIIAJAN YCEUEHHOM MUPAMU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JJIEMEHTBl CUMMETPUHA  IPABUIIbHBIX
MHOTOTPaHHUKOB. CUMMETpHsT B MPABUIBHOM MHOTOTPAHHHUKE: CUMMETPHUS
napajuielenunesa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
nUpamMubl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpAa, BEKTOPBHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
ynciio. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPa HA YHUCIIO.
[TonsiTE KOMIUTaHAapHBIE BEKTOPHI. [IpM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pa3OKEHHMH BEKTOpA 10 TPEM
HEKOMILJIAaHApHBIM ~ BekTOopaM. [IpsMoyrosnbHas  cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIYy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOol MexAy BekTopamu. CKalgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

[TonsiTHsA: UMAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsi TMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ywIIue TMOBEepXHOCTe. Tenma BpalieHuUs:
UWJIMHAP, KOHYC, YCEUEHHBIM KOHyc, cdepa, map. BzaumHoe pacmnosiokeHue
chepbl M TUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpaIeHus: Ha MIockocTh. Pa3BépTka mwmHapa u konyca. Cummetpusi cepbl u
mrapa.

O0béMm. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO TMapajuiesienunena u cienctBuss u3z He€. O0BEM mnpsMod
HAKJIOHHOM TPU3MBI, IWIMHAPA, MUpaMHIbl 1 KoHyca. OO0BEM IIapa U mapoBOTO
CeTMEHTA.

KoMmOunHanuu Ten BpaimieHus W MHOTOTPAaHHHMKOB. [Ilpu3ma, BnucaHHas B
WIMHApP, ONHMCaHHAas okojo uwinHapa. Ilepeceuenue cdepsl u 1mapa c
wiockocThlo. Kacanme mrapa u cdepbl miaockocTeio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHONM B MHOTOIPAaHHUK WJIH TEJO
BpaIIeHUs.

[Tnomane MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIOMaas chepsl U €€ JacTeu.
[Tomobue B mpoctpanctBe. OTHOmEHWE OO0BEMOB, IIIOMANEH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[lpeoOpa3zoBanue mnomodusi, romoretusi. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILEHHUS: CEUCHUSI IIMIIMH]IPA
(mapayyienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (TmapasuielibHbIe
OCHOBAHHUIO U MIPOXOJAIIME YePe3 BEPIINHY), CEUEHUS I1apa, METObI IOCTPOCHUS
CEUCHMI: METOJ CJEeNIOB, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEKyUIEH TIJIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepaunu Haj BeKTopamH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBA BEKTOPHOTO YyMHOXEHHUs. [IpsmoyrosibHas
CUCTEMa KOOpAWHAT B IpocTpaHcTBe. KoopnHatel BekTopa. PasznoxeHne BeKTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEUICHUU TE€OMETPUUECKUX
3ajay.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkeHust mpoctpanctBa. OToOpakeHus. J[BukeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)XKCHUW. Buapl ABWKEHUM: MapaliedbHBIA TIEPEHOC,
[EHTpaJbHasl CUMMETpHsS, 3€pKajbHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOI.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMKM O0YUYaIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OO0IIecTBa,  MNPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUMH,
NpoIEeAYp TPaKIAaHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HHCTUTYTAMHU B COOTBETCTBUM C UX
GyHKUIUSIMU U HA3HAYCHHUEM;

2) IATPHUOTHYECKOE BOCTIUTAHNE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW UJECHTUYHOCTH, YBXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HpPaBCTBEHHOE BOCTIMTAHHE:

OCO3HAHMUE JAYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3THYECKOIO MOBEACHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUII HAayKM U JESTEIbHOCTHIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOe BOCTIMTAHNE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ay, pelieHul, pacCyK/IeHU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHNE:

chOPMHUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO B 0€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUNA U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  MPOPECCHOHATBHONW  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U pealru30BbIBATh COOCTBEHHBIE >KU3HEHHBIE IJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTUYeCKOMY OOpa30BaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH NPAKTUYECKUX 33]]a4 MAaTEMATHUYECKON HAINIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUYECKOM  KYJIbTYphl, TOHUMAHUE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX ITPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHON
CpeIlbl, 0OCO3HaHHUE TJIOOATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUCHTAITHS
Ha TPUMEHEHUE MaTEeMAaTUYeCKUX 3HAHUW ISl pEIIeHHs 3aJady B 00JIacTH
OKpY)KalOWIEH Cpelbl, IUIAHUPOBAHUE IIOCTYNIKOB M OIIEHKHM HX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPYKAIOILIEH CPE/IbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OONICCTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTEeMaTU4YeCKOM Haykh Kak c¢epbl 4YeTOBEYECKON IesTEeIbHOCTHU, ITaloB €€
pa3BUTHUS W 3HAYUMOCTU [JISl Pa3BUTUA I[IMBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKON KyJIbTypOl Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3oBble jornueckue AecTBUS:

BBIABJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXKIYy MOHATUSAMH, (POPMYIUPOBATH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KJlacCU(UKAIUH,
OCHOBaHMsI JiJIsi 0000IIEHUS U CPaBHEHHU S, KpUTEPUH TIPOBOAMMOTO aHAJIN3A,

BOCIIpUHUMATh,  (QopmMynupoBaTh U  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIC U 00III1E, YCIOBHBIC,

BBISIBJISITH MATEMaTUUECKHUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, Mpeiaratb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JeNaTh BBIBOABI C WCHOJIb30BAHUEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHUS U BHIBOIBI;

BBIOMpPATh CMOCOO pemieHus y4deOHOW 3amady (CpaBHHBATh HECKOJIBKO
BApUMAHTOB  pEUIeHUs, BbIOMpATh HamboJee MOAXOMAUNIMIA ¢ y4€ToM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiiCTBUA:



WCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAHWS,
dbopMynaupoBaTh  BONPOCH,  (GUKCHpPYIOLIME  MIPOTUBOpEuHe,  Mpodiemy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CITAHUPOBAHHBIA SKCIEPUMEHT, MCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOTO 00BbEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pPe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HUCCJIEAOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMI;

MIPOTHO3WPOBATh BO3MOXHOE pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
TIPEIOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmei:

BBISIBIISATH A€UIUTH MH(DOpPMAIIMKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa HA
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WHOOPMAITUIO PA3TUYHBIX BUIOB W
dbopm npeAcTaBICHUS;

CTPYKTYPUPOBAaTh MH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHHBEPCAJbHbIE YUeOHbI€e JeiicTBHS

OO0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJIsIMH OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIP@KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHHUs 3a7adH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji€ OOCYXKJICHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYkIa€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pElIEHNUs, COIOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSMU JIPYTHUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3U4Me W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTaBISATh PE3YJbTAThl PEIICHUS 3a/Jaud, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad
MIPE3EHTAIlUU U OCOOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHMBepCcaJbHbIE Y4eOHbIe JeliCcTBHUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a4, BEIOMPATh CIIOCOO pelieHus C
Y4ETOM MMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
1 KOPPEKTHPOBAThH BAPUAHTHI PEIICHUH C yUéTOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBI HHTEJJIEKT:

BJIaJIeTh ~ HaBBIKAMU  IIO3HABaTeIbHOW  pedJeKCMHM  KaK  OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJbTAaTOB, BIAJCTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3aJa4H;

NPEIBUAECTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIICHUU 33]1a4H,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUSM, OOBSCHITH TPUUMHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3YIbTATOB JIESITEIBLHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1€ATEJIBHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIUBUIYATHHOU
paboThl MpU pelIeHUH Y4YeOHBIX 3ajay, MNPUHUMATH I€Jdb COBMECTHOM
JEATEeIIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW pabOThI, paclpenesiarTh
BUJIBI pabOT, JOTOBApUBAThCA, OOCYXIaTh MPOIECC M pPe3yiabTaT padoThI,
000011aTh MHEHUS HECKOJIBKUX JIIOHECH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboTsl (0OCYKJIeHUs, OOMEH MHEHHI,
«MO3TOBBIE€ IITYPMBD» U HHBIE), BBHIMOJHATH CBOKO 4YacTb pabOTHl W
KOOPJIUHUPOBATh CBOM JCWUCTBUS C JAPYTMMHM UJICHAMHU KOMAaHJbl, OIICHUBATh
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPUTEPHUAM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K konity 10 kyacca oOydaroniuiicst HAy4YuTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSATHUSMHU CTEPEOMETPUU TP
pelIeHnH 3aa4 U MPOBEICHUY MaTEMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMU B MPOCTPAHCTBE, MEXKAY HNPSIMOH H
MJI0CKOCTHIO;

e CcBOOOIHO OTIEPUPOBATH MOHITHSIMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBAHUSA  JIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesibHOE, HEHTPAJILHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHKNE (PUTYP HA MIOCKOCTh, BBIMOJIHATH U300paKEHUST PUTYP
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
MUpaMUJia), TCOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCh M IUIOCKOCTb CHMMETpPUU
duryps;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAaJl BEKTOPAMU;

e pemiaTh 3aJaud Ha JI0Ka3aTEeJbCTBO MATEMAaTUYECKHX OTHOIICHUN U
HaXO0XXJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSSI H3BECTHBIE METOJIbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPHUMEHATH NPOCTEUIME NPOTrPaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, MPeOOpPa3OBBIBATH M HWHTEPHPETUPOBATH HH(POpPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPHUMEHATH T[OJYYCHHBbIE 3HAHWUA Ha NPaAKTHKE: CpaBHUBAaThb U
aHaJM3UPOBATh peajbHbIE CUTYyallMU, MPUMEHSITh U3Y4YCHHBIC MOHSTUS B
mpoliecce IMOMCKa  pelIeHUsT MaTeMaTHU4ecKu  ChOpMYIMPOBAHHOU
mpoOIeMbl, MOJACIUPOBATh PEATbHBIE CHUTYyallMd Ha $S3bIKE TECOMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C WCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaAKTUYECKHe 3a/layw,
CBSI3aHHBIC C HAX0XKJICHUEM IeOMETPUUYECKUX BEITMYHH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K kony 11 kiacca o0y4aronuiicst Hay4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKOM U cdepuyeckord TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJIy4ECHUS;

OIEepUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILLECHUS: IIWIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamieHus (LMUIUHAP, KOHyC, cdepa U Iap) u
OOBSICHATH CIIOCOOBI MTOJTYYEHUS TEJ BPAIICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAICHUSA,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMYyT;

CBOOOJHO OINEPUPOBATH MOHSTHIMH, CBA3AHHBIMH C KOMOMHAI[UAMH Tell
BpallleHUs] 1 MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIM B cdepy u
ONMHCAHHBIA OKOJO cepsbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAILICHHS;

BBIUUCIIATH COOTHOLIEHUS MEX/y TUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

U300pakaTh u3y4daemble (DUTYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIyp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUYEHMS TEJl BPALCHUS;

U3BJIEKAaTh, WHTEPIPETHUPOBATh M MPeoOpazoBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peuaTh reoMeTpUYECKUe 33a4d Ha BBIYHMCICHUE YIIIOB MEXIY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE DPACCTOSHHUA OT TOYKH [0 IIJIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A [TPU PELICHUU;
CBOOOJHO ONEPUPOBATH MOHSATUSIMHU, CBS3aHHBIMH C JBHUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBINIOJIHATh M300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpalEHUs IpHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKAIbHOMU
CUMMETPHH, TIPHU TTIOBOPOTE BOKPYT MPSAMOM, IPeoOpa30oBaHUs TI0100US;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TE€J BPALICHUS: CEYEHUs LMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYECHHUS KOHYca (MapaiieIbHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHMM: METOJA CJEeJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSATh TEOMETPHUECKUE (DAKTBI JJIS PEIICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPENONAralolIuX HECKOJIbKO IIaroB pEILICHUS, €CIU YCIOBUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemarp 3aJa4d Ha J0Ka3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWS HA  IPaKTHKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh NU3yUYCHHbBIC
MOHATHUS, TEOPEMBI, CBOMCTBA B NPOLECCE IIOMCKA  PEIICHUA
MaTteMaTu4ecku  chOpPMYJIUPOBAHHOM  MPOOJIEMBI, MO/JIEITUPOBATh
pEAIbHBIE CUTyallUH HA S3bIKE T€OMETPHH, HMCCIENOBATH IMMOCTPOCHHBIE
MOJIEJIA C HCHOJIb30BAHUEM T'€OMETPUYECKUX IIOHATUA U  TEOPEM,
anmapara aireOpbl, pemaTrh MpPaKTUYECKHe 3aJadyd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

BBenenue B crepeoMeTpuio

BsaumHoe pacronoxenue npsiMbix B
MIPOCTPAHCTBE

[TapamenpHOCTB IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

[lepneHuKyISIpHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIIIBl U pacCcTOSHUSA
MHororpanHuk#
Bexkrops! B IpocTpaHCTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(mn¢poBbIe)
o0pa3oBaTte/ibHbIE

pecypchl



11 KITACC

HaumeHnoBaHue pa3jaeioB M TeM
NPOrpaMMblI

Ne i/

AHanuTnyeckass FeOMETpHs

[ToBTOpEHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHui

O6bEéM MHOTOTpaHHHKA
Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KPYIJIBIX TEIl

JBroxeHus
[ToBTOpeHue, 060061IeHNE U

CHCTeMAaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBO 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Ne KosnnuectBo ara ara
Tema ypoka A A
n/n 4acos no paxTnyeckn
IIAHY
1 OcHoBHbIE NTpaBUJIa U300paKEHUs HA PUCYHKE TUIOCKOCTH, 1
napaielibHbIX MPSAMBIX(OTPE3KOB), CEPEAUHBI OTPE3Ka
3.09
2 OcHOBHBIE NTpaBHJIa U300paKEHUS HA PUCYHKEIIIIOCKOCTH 1
b
napaieNIbHBIX MPSMBIX (OTPE3KOB), CEPEIMHbI OTPE3Ka
5.09
3 OCHOBHBIE TOHATUS CTEPEOMETPHH. 1
Touka,npsmMast,III0CKOCTh, IPOCTPAHCTBO Z 09
4 OCHOBHBIE MTOHATHUS CTEPEOMETPHH. 1
Touka,psiMast,l1I0CKOCTh,TIPOCTPAHCTBO 10.09
5 AKCHOMBI CTEPEOMETPUN U NEPBBIE CIEICTBUAN3 HUX 1
12.09
5 AKCHOMBI CTEPEOMETPUU U MEPBBIE CIEICTBUAN3 HUX 1
14.09
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUAN3 HUX 1
17.09
8 MHororpaHHuKH, U300pakeHNE MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
b
buryp, HeCyIIecTBYIOIUX 0ObEKTOB
19.09
9 CrapToBas quarHocTuka 21.09
10 24.09

N3ob6pakenue ceueHuit mupamMusl, Kyoa v Mpu3Mbl, KOTOpbIE
MPOXOJAT uepe3 ux péopa. MzobpaxeHne nepecedycHus
MIOJIYYEHHBIX IIJIOCKOCTEW. PackpalnBanue ocTpoeHHbIX
CEYCHUH pa3HBIMH I[BETAMH




11

N300paxeHne cedeHui mupamMuibl, Kyoa U MpU3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa.l3o0paxkenue nepeceyeHus
NOJIYYEHHBIX TUIOCKOCTEH. PackparmBanne mocTpoeHHBIX
CE4YCHUH pa3sHbIMU LIBETAMHU

26.09
12 N300paxeHne cedeHui mupamuibl, Kyoa v MpU3Mbl, KOTOpPbIE
MPOXOAT uepes3 ux péopa.l3o0paxkenre nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBaHue nocTpOCHHBIX
CEUYEHUM pa3HbIMU LIBETAMU
28.09
13 N300paxeHne cedeHnit MupamMuibl, Kyoa v MPU3MbI, KOTOpPbIE
MPOXOIAT uepe3 ux péopa.M3o00paxkeHue nepecevyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpamnBaHue nocTpOeHHBIX
CEUYEHHU pa3HbIMU LIBETAMU
1.10
14 Mertog cnefoB s IOCTPOEHUs CEYEHUN 3.10
15 Merton crenoB AJis MocTpoeHus ceueHuii. CBOMCTBA MepeceueHui
IPAMBIX U IUIOCKOCTEN 5.10
16 Merton cienoB Ui mocTpoeHus ceueHuil. CBOMCTBa epeceueHuit
MPSIMBIX U IUIOCKOCTEN 8.10
17 [TocTpoenue ceyeHuit B mupammuie, Kyoe mo TpémM Toukam Ha pEdpax. 10.10
Coztanne BBIHOCHBIXUEPTEKEN U 3aIIUCh I1ArOB TOCTPOCHHUS
18 12.10

[Toctpoenue cedenuii B nmupamue, Kyoe mo TpéM Toukam Ha
péOpax. CozaHne BBIHOCHBIX YepTEXel U 3aluch aroB
MOCTPOCHUS
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[TocTpoenue ceuenuil B nupamuze, Kyoe rmo Tpém Toukam Ha péOpax.
Coznianue BBIHOCHBIXUEPTEKEN U 3aIUCh 11aroB MOCTPOCHUS

15.10

20

[TocTpoeHue ceueHui B mupamuie, Kyoe 1mo TpéM Touykam Ha
pé6pax. Co3nanue BHIHOCHBIXUEPTEKEH U 3aITUCh IIaroB
MIOCTPOCHHSI

17.10

21

[ToBTOpeHue mianumerpun: Teopema 0 MPOHOPIHOHATBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

19.10

22

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mlcropus pa3BUTHS
IJJAHUMETPUH U CTEPEOMETPUHI

22.10

23

KonTponbHas padora "AKCHOMBICTEPEOMETPHUH.
Ceuenus"

24.10

24

B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE.
CxkpemmBarouecs npsimsle. I [pu3Haky ckpemmBaromuxcs
npsaMeix. [lapamiensHble npsMble B IPOCTPaHCTBE

24.10

25

TeopeMa 0 CylIECTBOBAaHUU U €JMHCTBEHHOCTUIIPSAMOMN
NapaJuleJIbHOM JaHHOU IIPSIMOM, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU npsimoit. Jlemma o
MIEPECEUCHNH MapaUIeNIbHBIX NPSIMBIX IUIOCKOCTBIO

5.11

26

[TapamenpHOCTB Tpex NpsMbIX. Teopema OTpEX nmapauiesIbHbIX
npsAMBIX. TeopeMa 0 CKPEeIMBAOIINXCS IPSIMBIX

7.11
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[TapannensHoe ipoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOSKTHPOBaHus. M300paxeHnne pa3HbIx Gpuryp B
HapaJyIeIbHON MPOEKIINH

9.11

28

LlenTpanpHas npoeKLus. YToJ ¢ COHAPaBICHHBIMUA CTOPOHAMHU.
VYroiu Mexay nIpsMbIMU

12.11

29

3aa4yy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE,CBA3AHHBIE C
PAacCIIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

14.11

30

[TonsTHA: mapaJuIeTbHOCTh NPSIMOM U INIOCKOCTH B
npoctpancTie. [Ipu3Hak napanienbHOCTH NPAMON U
miockocT. CBOMCTBA MApaJUIEIbHOCTH MPSIMOU U TUIOCKOCTH

16.11

31

['eomeTpuueckue 3a1aun Ha BEIYMCIICHHUE U 0KA3aTEIbCTBO,
CBSI3aHHBIE C MApPaAJIJIEIbHOCTHIO MPAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

19.11

32

[TocTtpoenue ceuenusi, NPOXOASAIIETO YEPE3 TAHHYIO IPSMYIO Ha
YepTEKE U MAPAIIIETBHOTO IPYTOr MpsMoil. Pacuér oTHOImEHUI

21.11

33

[TapannensHas npoeKuysl, MPUMEHEHHE IS HOCTPOCHHS CEYEHU
KyOa u mapayienenunenaa. CBOMCTBA mapayjieenunesaa u
NPU3MBI

23.11

34

[TapamensHble mockoctu. IIpusHaku nmapauienasHOCTH
JIBYX TIJIOCKOCTEM

26.11




TeopeMa 0 HIapajuICIbHOCTH W  C€AUMHCTBCHHOCTH  IIJIOCKOCTH,

28.11

35 MIPOXOSIIEH Uepe3 TOUKY, HE IPUHALICKANIYIO JAHHOM IUIOCKOCTH U
CJIEJCTBUS U3 HEE

36 CBoiicTBa napajIeNIbHBIX IIOCKOCTEN: O MAapaILIEIbHOCTH MPAMBIX 30.11
MIEPECECUCHHUS TP MIEPECEUECHHUHU JIBYX NAapaUICIIbHBIX INIOCKOCTEN
TpeThen

37 CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax MmapaienbHbIX 3.12
MPSIMBIX, 3aKITI0OUYEHHBIX MEXKY MapaieIbHBIMU TJIOCKOCTSIMU; O
MEPECEUCHUH MPSIMOU C ABYMS MTAPaIEIbHBIMU ITIOCKOCTSIMU

38 [ToBTOpenue: Teopema I[Tudaropa HammockocTu 5.12

39 IToBTOpEHME: TPUTOHOMETPUS MIPSIMOYTOJIBHOTO 7.12
TPEYroJIbHUKA

40 CaoiicTBa Ky0a U IPsIMOYTOJIbHOTOTIApAJIICIICTIUIIE 1A 10.12

41 Brrurcnenue IIMH OTPE3KOB B Ky0e HIIPSIMOYTOIEHOM 12.12
napajuiejaenunesae

42 [TepnieHAMKYASIPHOCTH MPAMON U TuiockocTu. [ [pr3Hak 14.12
MEePIEHINKYISIPHOCTH TIPSIMOM M TUIOCKOCTH

43 [TepnieHAMKYASIPHOCTH MPAMON U TiockocTu. [ [pr3Hak 17.12
NEePHEHANKYIISIPHOCTH IPSIMOM U MIIOCKOCTH

44 Teopema o CylIeCTBOBAHUM U €AMHCTBEHHOCTH MPSAMOM, MPOXOASIICH 19.12

yepe3 TOUKY MPOCTPAHCTBA U MEPHEHIUKYISIPHON K MIIOCKOCTH




IInockoctu n NEPpNCHANKYJISAPHBIC UM IIPAMBICB MHOI'OI'paHHHUKaXxX

45
21.12
46 [InockocTu 1 neprieHIUKyYIsIPHbIE UM IIPSIMBIEB MHOTOI'PAHHHUKAX
24.12
47 Ilepnenaukynsip u HaknoHHas. [locTtpoeHnenepneHIMKyIApa u3
TOYKH Ha IPSIMYIO 26.12
48 [Tepniengukynsap u HakinoHHas. [locTpoeHneneprneHaNKyIspa U3
TOYKH Ha MPSIMYIO 28.12
49 Teopema o TpEx nepneHaAuKymspax (mpsmas noopaTHas)
9.01
50 Teopema o Tpéx neprneHauKynsapax (mpsimasi noopaTHasi)
11.01
51 Yron Mexay CKpenuBaroIMMHICS TTPIMBIMHU 14.01
59 [Touck neprneHIuKyIsIpHBIX npﬂiwmx C IOMOILIBIO
MEePIEHANKYJISIPHBIX TTOCKOCTEH 16.01
53 OpToroHanbHOE MPOEKTUPOBAHUE 18.01
54 [TocTpoenue ceuenuii kyba, MpU3Mbl, IPaBUIBLHOM
MUpaMUbI C TOMOILIBIO OPTOTOHAIBHOU MPOEKIIUU
21.01
55 [TocTtpoenne cedenmii Kyba, TPU3MBI, MPaBUILHON
MUPaMUJIBI C TIOMOIIBIO OPTOTOHAIBHON MPOEKIIUU
23.01
56

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBC OTHOCUTCIILHO IIJIOCKOCTH. IInockoctn
CI/IMMCTpI/Iﬁ BMHOT'OI'paHHUKAX

25.01




[Ipu3Hak nepneHIuKyIIpHOCTH NPSAMON UIIJIOCKOCTH KaK

28.01

> CJIEJICTBUE CUMMETPUU

58 ITpaBriibHBIE MHOTOTpaHHUKU. PacuéTpaccTosiHui OT TOYKU 30.01
J10 INIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. PacuérpaccTosiHui OT TOYKU 4.02
JI0 IUTIOCKOCTH

60 Crioco0b! OMYCTUTh MEPIEHIUKYIISAPbI: CHMMETPUS, CIBUT TOUYKH 110 6.02
napauIeIbHOUIPAMON

61 CnBur no HenapaJuieIbHOU MPSAMON, U3MEHEHUE 8.02
paccTosHui

62 Konrtponbnas pabdora "B3anMHoe pacrosokeHre IpsMbIX 1 11.02
IJIOCKOCTEH B IpOCTpaHCTBE"

63 [ToBTOpEHME: Yron Mexay NpsIMbIMU Ha INIOCKOCTH, 13.02
TPUTOHOMETPHS B IPOU3BOJIBHOMTPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHUE: Yyron Mexay CKpelIBaOIUMHUCIIIPSIMBIMU B 15.02
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOIbl BHIYMCIECHUS YTIIIaMeX Ay MPSMbIMH B 18.02
MHOTOTpaHHHUKaX

66 JIByrpansslii yroi. CBONHCTBO JUHENHBIXYIJIOB ABYIPAaHHOTO 20.02
yria

67 [lepnennukynspuble mockocTy. CBOMCTBaB3aUMHO 22.02
NEePIEeHIUKYISIPHBIX MIOCKOCTEN

68 [Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN; TEOpEMa O IPSIMOU 25.02

nepecedeHusl IByX IJI0CKOCTEHN MeprneHANKYIIPHBIX TPEThen
MJIOCKOCTH




69

[IpssMOyTONIBHBIN TapAJICICUIET; Ky0; H3MEPEHHS, CBOWCTBA
IPSIMOYTOJIbHOT OlIapajlIeIe U a

27.02
70 Teopema o0 quaroHaiy MpsIMOYToJIbHOTrONapaljiesienuIesa u
CIIEICTBUE U3 HEE 4.03
71 CrepeoMeTpHuuecKre U MPUKIIAJAHbIE 33/1a4H, CBSI3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEMITPSAMBIX U INTIOCKOCTH
6.03
2 [loBTOpEeHue: ckpewuBaroluecss MpsMble, MapajlieIbHble
IJIOCKOCTH B CTaHJIAPTHBIXMHOIOTPaHHUKAX
7.03
73 [Tapa napanienbHbIX IUIOCKOCTEN Ha CKPEIIMBAOIINXCS
MPSIMBIX, PACCTOSIHUEMEXKAY CKPEIIMBAIOIIUMHUCS MPSIMbIMU B
IIPOCTBIX CUTYaIHIX
11.03
74 PaccrostHyie OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSMOH 10 TIOCKOCTU 13.03
75 Boruncnenune pacCTOSHUN MEXy CKPELIUBAIOLIUMUCS NPSMBIMHU C
MOMOUIBbIONIEPIIEHIUKYIISIPHON MII0OCKOCTH
15.03
76 TpéxrpaHHbIii yroJ, HEPAaBEHCTBA AJISl TPEXTPAHHBIX YIJIOB. 18.03
Teopema I[Tudaropa,reopemMbl KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria
77 DIeMEHTHI cPepUUeCcKOi TEOMETPUN:T€OAC3NUECKIE 20.03
JMHUU Ha 3emJie
78 KonTtponbHast padora "Yrisl u paccTosHus" 22.03




79 CucremaTtu3zanus 3HaHuil "MHOIOIrpaHHUK HETO AJIEMEHTHI" 1 25.03
80 [Tupamuaa. Buael nupamun. [paBuibHasnupamuia 1 25.03
81 [Ipusma. IIpsamas u HaknonHas npusMsl.IIpaBunbHas npuzma 1 .04
82 [Ipssmoit mapasienenunen, IpsIMOYIrOJbHBIMIIapaILICICIIUIIE, 1 8.04
KyO
83 Boinykiblie MHOrorpanHuku. Teopema Ditniepa 1 10.04
84 Briykisle MuHororpannuku. Teopema Ditnepa.llpaBuibHble 1 1 12.04
MOJTYIIPaBUIILHBIE MHOTOTPAHHUKHI
85 Konrtponbnas pabora "MHororpaniuku" 1 12.04
86 [ToHsiTHE BEKTOpA Ha MIOCKOCTU U BIPOCTPAHCTBE 1 15.04
87 CymMa BEKTOpPOB 1 17.04
88 Pa3HocTh BEKTOpOB 1 19.04
89 [TpaBuiio napamienenunena 1 19.04
90 VMHOKEHHE BEKTOPA HA YUCIIO 1 22.04
o1 Paznoxxenue BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIUX B 1 24.04
OJTHOM IIJIOCKOCTH
92 CkanspHOe IIPOM3BEICHHE 1 26.04
93 Brranciienue yria Mexry BEKTOpaMH BIIPOCTPAHCTBE 1 29.04
94 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1 6.05
95 [IpocTeiimme 331249 ¢ BEKTOPAMH 1 8.05
96 IIpocTeiinye 3a1a4u ¢ BEKTOPaMH 1 10.05




97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 13.05
98 O0001meHne 1 cucTeMaTH3aLuUs 3HAHUH 1 15.05
99 O0o0611eHe U cucTeMaTH3als 3HAHUH 1 17.05
100 O06o0011eHre U cucTeMaTH3alusl 3HaHU M 1 20.05
101 [Ipomexyrounas arrecranus. MitoroBaskoHTpoibHas pabora 1

22.05
102 O0o001eHne U cucTeMaTH3aLus 3HaHUH 1 24.05

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KITACC

KosmuectBo ara no ara
Nen/m | Tema ypoka A A
4acoB IJIAHY pakTuyeckn
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1 3.09
Ha IJIOCKOCTH U B TPOCTPAHCTBE"
9 [ToBTopenue Temsl "CkansipHoe 1 6.09
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Briuncienue yria 1 6.09
MEX1y BEKTOpaMU B IIPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 10.09
MPOXOJISIICH Yepe3 ABE TOUKU"
. YpaBHEHHE MIO0CKOCTH, HOPMAIlb, 1 13.09
ypaBHEHHE IUIOCKOCTH B OTpE3Kax
5 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1 13.09
YPaBHEHHUE TUIOCKOCTH B
oTpe3kax. Bxonnas
MOHHUTOPHHIOBas paboTa
7 BexTtopHoe npounsseneHue 17.09
8 JIuneliHbIe HEPABEHCTBA, JINHEWUHOE 20.09
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 20.09
MIPOrpaMMUpPOBaHHE
10 AHanuTHyecKrue MEeTO/bl pacuéra yria 1 24.09
MEXIy TPSIMBIMH B MHOTOTPaHHHUKAX
11 AHaIUTUYECKHE METO/IbI pacyéTa yria 1 27.09
MEXy TUIOCKOCTSIMU B MHOTOTPaHHUKaX
12 ®opmysa pacCTOSIHUSL OT TOUKH J10 1 27.09
IJIOCKOCTH B KOOPJIMHATAaX
13 Haxosxnenne paccTostHUI OT TOYKH /10 1 1.10




IIJIOCKOCTH B KY66

14 HaxoxzaeHue paccTosiHUM OT TOYKH 10 4.10
IJIOCKOCTH B IIPAaBUJILHON TUPAMHUJIE

15 Kontponbnas pabora "Ananurudeckas 4.10
reomerpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIC 8.10
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB 11.10
CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbHIE 11.10

18 TUTOCKOCTH, ITEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U IJIOCKOCTH: 15.10
napajiesIbHble CeUeHHs

20 [TapannenbHble IpsIMbIE U MJIOCKOCTH: 18.10
pacy€T OTHOLIEHU

21 [TapannenbHble NpsiMbIE U TUIOCKOCTH: YTIIbI 18.10
MEXy CKPEUIHBAOIIUMHUCS MTPSIMBIMH
[lepnieHIuKynsipHBIE MIPSIMBIE U TUIOCKOCTH: 22.10

29 CTaHJapTHBIE Mapbl MEPHEHIUKYIAPHBIX
TUIOCKOCTEH U IPSMBIX, CHMMETPHH
MHOT'OI'PaHHHKOB

23 [lepnieHIuKyNsIpHBIE MIPSIMBIE U TUIOCKOCTH: 25.10
TEeopeMa O TPeX MEePIeHIUKYIIpax

24 [leprieHAUKYNApHBIE IPSIMBIE U MIIOCKOCTH: 25.10
BBIYUCIICHUS UTMH B MHOTOTPaHHUKAX
[ToBTOpEHME: MIOLAAN MHOTOYTOJIbHUKOB, o.11

25 (bopMyIIbI TS TII0IAACH, COOOpaskeHHUs

noxodus




26

[ToBTOpEHME: IJIOMIAAX MHOTOYTOJIbHUKOB,
(hopMyIIBI JUIS TUTOIIACH, COOOpaKEHUS
noxoous

8.11

27

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOopMyIIBI IS TUTOIACH, COOOpaKEHUs
noxoous

8.11

28

[Tiomamy cevueHnit MHOTOTPAaHHUKOB:
IUTOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaKCHHSI TOT00MS

12.11

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHUSI TOT00MS

15.11

30

KonTponbnas padota "IloBTopenue:
MHOTOT'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

15.11

31

O06BeéM Tena. O6beM NPSIMOYTOJILHOTO
napaJulesenurnesna

19.11

32

3amaun 00 yABOCHHH Ky0a, 0 KBaJApaType
Ky0a; O TpUCEKIIUU yria

22.11

33

CrepeomeTprdeckne 3aa4qu, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaiesnenumnena

22.11

34

HpI/IKHaIlHLIC 3aaa4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BbEMa IpsAMOYT'OJIbHOTO
Iapajiiejacnuicaa

26.11

35

O0BEM pSMOil TPU3MBI

29.11

36

CrepeoMeTpHuuecKue 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB MPSIMOM MPU3MBI

29.11




[Tpuknaanble 3a1a4u, CBA3aHHBIE C 00BEMOM

3.12

37 MPSAMOU MPU3MBbI
Brruncnenne 06bEMOB Tl C TOMOIIBIO 6.12
38 onpeaenéHHoro uarerpana. OobéM
HAKJIOHHOM NMPU3MBbI
Brruncnenue 00bEMOB Tel C TOMOIIBIO 6.12
39 ornpeaenéHHoro uurerpana. OopéM
T PAMH/TBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE 10.12
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE 13.12
00BEMOB MUPAMUJL C OOIIUM YTIIOM
42 CrepeoMeTpuuecKre 3a7auu, CBsI3aHHBIE C 13.12
00bEMaMU HaKJIOHHOM MPU3MBI
43 CrepeoMeTpuuecKre 3a7auu, CBsI3aHHBIE C 17.12
o0BEMaMK MUpaMUIbI
[Tpuknagueie 3amaun mo teme "OObEMBI 20.12
44 Ten", CBSI3aHHBIE ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI
45 [Tpuknagueie 3aaaun o TeMe "OO0bEMBI 20.12
Ten", cBsI3aHHbIE C 00BEMOM TUPAMU/IBI
16 [Tpumenenue o6bEMOB. Brruncnenue 24.12
paccTosiHus A0 IIOCKOCTH
47 Konrtponshas padora "O0béM 27.12
MHOT'OrpaHHHUKa"
[unuaapudeckasi MOBEPXHOCTD, 27.12
48 o0Opa3syromue MIIHHIPUICCKOM

MTOBEPXHOCTHU




Munuuap. [Ipsmoit KpyroBou HUIMHAP.

10.01

49 [Tnomiaap MOBEPXHOCTH LMIIMHIPA

50 Konunyeckas noBepxHocTh, 00pa3ymoine 10.01
KOHHYECKOM nmoBepxHoctu. Konyc

51 CedeHue KOHYyCa IUNIOCKOCTBIO, 14.01
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300paxeHne KOHycoB 17.01
U yCeYEHHBIX KOHYCOB

53 [Tnomaab 60KOBOW OBEPXHOCTH U TIOJTHOM 17.01
MTOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOTHOM 21.01
MOBEPXHOCTH KOHYCa
CTepeoMeTpHYecKHE 3a1a49l Ha 24.01

55 JIOKa3aTeIbCTBO U BLIYUCIICHUE,
MOCTPOSHUEM CEUCHMH IIMIIMH/Ipa, KOHyca
CTepeoMeTpHYecKHE 3a1a49l Ha 24.01

56 JIOKa3aTeIbCTBO U BLIYUCIICHUE,
MOCTPOSHUEM CEUSHMH IIMIIMH/Ipa, KOHyca

57 [TpuknagHble 3a1a9M, CBSI3aHHBIE C 28.01
LWIMHAPOM

58 [TpuknagHbIe 3a1a9H, CBSI3aHHBIE C 31.01
[IWIAHAPOM

59 Coepa u map 31.01
[epeceuenne cdepsl U Mmapa ¢ MIOCKOCTHIO. 4.02

60 Kacanwue mapa u cdepsl miaockoctso. Bua n
n300pakeHue mapa

61 [lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO. 7.02

Kacanwue mapa u cepsl miockoctsio. Bun u




n300pakeHHE mapa

62

VYpasuaenune chepsl. [Lnomans cepsr u eé
yacTeu

7.02

63

Cummerpus chepsl u mapa

11.02

64

CrepeomeTpHuuecKue 3a1a4i Ha
JI0KA3aTEeJIbCTBO U BEIUMCICHHE, CBSI3aHHBIE
co cepoii U mapoM, IOCTPOCHUEM UX
CEYCHHUM TIOCKOCTHIO

14.02

65

CrepeoMeTpUyecKHe 3aauu Ha
JI0KA3aTeIbCTBO U BBHIUMCIICHHE, CBSI3aHHbIC
co chepoii U ImapoM, TOCTPOCHUEM UX
CEUYCHHUH MIIOCKOCTHIO

14.02

66

[Ipuknanueie 3a1aun, CBI3aHHBIE CO chepoit
Y TIapoM

18.02

67

[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYMCIICHHS B OKPY>KHOCTH, CTAaHIAPTHBIE
noxoous

21.02

68

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIrpaHHUKOB

21.02

69

3amaun 1o Teme "Tena v MOBEpXHOCTH
BpaiieHus"

25.02

70

3anaun o reme "Tena u moBepxHOCTU
BpamieHus"

28.02

71

KonTponbhas padota "Tena 1 moBepXHOCTH
BpaiieHus"

28.02

72

O6béM mmuHapa. Teopema 06 00BEME
IPSIMOTO LUIUHAPA

4.03

73

Brruncinenne o0OLEMOB TEN C ITOMOIIBIO

7.03




onpeaenéHHoro uurerpana. O6bEéM KoHyca

74

[Tnomanan 60KOBOI U MOTHOW TOBEPXHOCTH
KOHYcCa

7.03

75

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BbIUHCIICHHEM 00BEMOB LIMIUHAPA, KOHYCA

11.03

76

[Tpuknagueie 3apaun o TeMe "OO0bEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

14.03

7

O06BEM mapa u mapoBoro cexropa. Teopema
00 00béme mapa. [lnomanp chepsl.
CrepeoMeTpHuyecKre 3a7auu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIIapa, IapOBOTO
CErMEHTa M IIapOBOT'0 CEKTOpa

14.03

78

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio cgepbl. COOTHOLIEHUS MEKITY
IJIOIA ISIMU TTIOBEPXHOCTEN U 00BbEMaMU
MOAOOHBIX TEI

18.03

79

[TogoOHbIe TEeNa B MPOCTPAHCTRE.
N3menenune o06bEMa ripu moo00muu.
CrepeomeTpruecKue 3a7a4u, CBSI3aHHBIE C
BBIYMCJICHHEM 00BEMOB TEJI M IIOIIaACH
ITOBEPXHOCTEN

21.03

80

Kontponbnas padota "[1nomanu
MTOBEPXHOCTU U OOBEMBI KPYTJIBIX TE"

21.03

81

JIBrkeHust pocTpancTBa. OTOOpakeHusI.
JIBroxeHus U paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBUKCHUN

25.03

82

Bupl nBrkeHuUid: mapaJyieaIbHbIA EPEHOC,

25.03




LEHTpaIbHAsl CAMMETPHS, 3epKaTbHas
CUMMETpPHUS, TOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanms mogodus. [Ipsmas u chepa
Ditnepa

4.04

84

FCOMeTpI/I‘-IeCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABHKCHU A

4.04

85

KonTponbras pabota "BekTopsl B
npocTtpaHcTae"

8.04

86

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTusanus 3HaHui: "l[lapamienbHOCTh
MPSIMBIX U TIJIOCKOCTEH B MpoCcTpaHcTBe"

11.04

87

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10—-11 knaccos,
CUCTEMaTHU3aIlMs 3HaHUi: "BeKTOphI B
npocrpaHncrae”

11.04

88

Oo6o06muaromiee noropeHue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
CUCTEMaTH3aIlMs 3HaHUi: "BeKTophI B
npocTpaHcTae”

15.04

89

O6o6maromiee nosropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanus 3HaHui: "OobeM
MHOT'OrpaHHHUKa"

18.04

90

Oo6o06maromiee nosropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHuii: "OobeM
MHOTOrpaHHUKa"

18.04




91

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtu3aius 3Hanuii: "Inomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Tl

22.04

92

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaTtu3anus 3Hanuii: "Ilnomaan
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX T

25.04

93

[Ipomexyrounas atrectanus. torosas
KOHTpOJbHas paboTa

29.04

94

[Ipomexxyrounas arrecrauus. Mtoropas
KOHTpOJIbHAast paboTa

29.04

95

[ToBTOpeHME, 0000IICHIE U
cUCcTeMaTH3aIus 3HAHUH

25.05

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayYKH U ec POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOI Wit

2.05

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

6.05

98

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

13.05

99

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

16.05

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

16.05

101

20.05




[Ipomexyrounas arrecrauus. Mtoropas
KOHTpOJbHas paboTa

Hcropust pa3BUTHS CTEPEOMETPHUHU KaK 1 23.05
102 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOIOTHI
OBUIEE KOJIMYECTBO YACOB I1O ITPOITPAMME | 102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Maremaruka. ['eometpust, 10 knacc/ Mep3nsak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penaknueit [lononsckoro B.E., O61iecTBo ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp «BEHTAHA-I'PA®»; AkuinonepHoe

obmectBo «M3aarenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Meroaunueckue pekoMmeHaanuu k yueonuky A. I'. Mep3msika, [1. A.
Homuposckoro, B. b. [TonskoBa «Maremaruka: anreOpa 1 Havaia

MAaTCMAaTHYCCKOI0O aHalin3a, rCcoOMETPHUs»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1 http://window.edu.ru/

dNeKTpoHHan bubanoTeka yuebHNKOB U METOAMYECKUX MaTepunanos. NpeameTHble pasaensl
«MaTemaTtuKa», «Anrebpay, «feomeTpua»

2 https://fipi.ru/

depepanbHbIN MHCTUTYT Neaarornyecknx nsmepennin. O3 n EMN no matematuke. Ha caiite
pa3meLLaloTCcs: gemo-BapuaHTbl EM, O3, NB3 no matemaTuke, COOPHUKM MaTepnanos gas NoAroToBKU
0byyYaloLLMXCA N0 MaTeMATUKE, METOAMYECKME PEKOMEHAALMNMN IKCNEPTOB NPEAMETHON KOMUCCUM NO
MaTemaTtuKe.

3 http://www.school.edu.ru KaTtanor «ObpasoBaTtesibHble pecypcbl ceTu MHTepHeT ana
obuwero obpasoBaHUa».

4 https://resh.edu.ru/about


http://window.edu.ru/
http://www.school.edu.ru/

FocypapcreeHHan obpasoBaTesibHaa Naatpopma « PoCCHINCKan 3NEKTPOHHasA WKOoNa» — 3TO
WMHTEPAKTUBHbIE YPOKM NO BCEMY LIKOIbHOMY Kypcy ¢ 1 no 11 Kaacc OT AyULMX yuuTenen cTpaHbl, B TOM
ymcne no matematuke. MHGopmMauMOHHO-06pa3oBaTebHaA Cpeaa ANa U3yYeHU MaTeMATHKMY,
06beAMHAOWLAN YYEHUKA (B ToM umncne geteii ¢ OB3), yunuTens, poautens u oTKPbIBaloLWaa PaBHbIN
A0CTyN K KayecTBEHHOMY 06LLeMy 06pa30BaHMI0 HE3aBUCMMO OT COLLMOKYNbTYPHbIX YC0BUNA.

5 https://math-ege.sdamgia.ru/
Ob6pa3oBaTenbHbIM NOPTan 41A NOAFOTOBKM K 3K3ameHaM Mo npoduibHOM 1 6a30BO MaTemMaTUKe.
6 https://urok.1sept.ru/

CanT «lNepBoe ceHTabpsa». ExkerogHbilt dectuBanb « OTKPbITLIN YypPoK» (NpoBoautca ¢ 2003 roaa).
fBNAeTCA MacCoBbIM U NPeACTaBUTE/IbHbIM OTKPbITbIM Negarornyeckum ¢popymom, B KOTOPOM
NPUHMMALIOT y4acTUe TbiCAYM NeJaroros — yuntenein MatemaTmku. MaTepuanbl y4acTHUKOB (CTaTbM C
N3/I0KEHWEM NEeAarorMyeckoro onbiTa) NybAnKYIOTCA Ha caiTe, B KHUrax-cCbopHMKax TE3NCOB CTaTen U
Ha KOMMaKT-AMUCKaX C MOJIHOTEKCTOBbIMU BEPCUAMM BCEX MaTePUaos.

7 https://uchi.ru/

Yun.py - oTeyecTBeHHas OHMalH NaaTdopma, rae y4eHUKN U3 permoHoB Poccum nsyyatoT maTtemaTuKy B
WHTEPaKTUBHOMN hopme. Yun.py pacKkpblBaeT NOTEHUMAN KaxKaoro pebeHKa. Nnatdpopma aHannsmpyet
AENCTBMA KaXKA0ro y4eHMKa U Ha OCHOBE AaHHbIX NogbupaeT NnepcoHanbHble 3a4aHnA, CO34aBas TakUM
o0bpasom MHAMBUAYANbHYIO 06pa30oBaTe/IbHYIO TPAEKTOPUIO. B TOM uncne 1 no matemaTuKe.

8 https://infourok.ru/

NHboypoK. — Beaywmii obpasoBaTenbHbli nopTan Poccun. MonynspHbIK caiT, opraHn3yoLunic
KOHKYPCbl, OIMMNNAAbI, BUKTOPUHbI B 061aCTU MaTeMaTUKK ANA AeTel, KOTOpbIM HEOBX0AMMO
NoBbILWAaTb MOTUBALMIO K MaTeMATUKE.



KHM. OueHouHble MaTepUabl

CraproBas quarnocruka. 10kiaacc

1 BapuanT
1. Huaronans BD mapamnenorpamma ABCD o6pa3yer ¢ ero ctTopoHaMu yTJibl,

paBHble 65° u 50°. Haitnute MeHbInii yron napasuienorpamMmma. OTBET JaiiTe B rpajaycax.

“’ o

A D

OTtBeT
2. Haitnure miomiaas npsiMOYTrOJIBHOTO TPEYTOJIbHUKA, €CITH €TI0 KaTeT M TUIIOTEHY3a
paBHbIcooTBeTcTBeHHO 28 11 100.

1) 1400 2) 96; 3) 36; 4) 64.

3. B tpeyronbauke ABC BM — menuana u BH — Beicota. M3BectHo, uto AC=84 1
BC=BM.Haiigute AH.

B
A M H C
Otser
4. TIpsIMOYTONBHUK, CTOPOHBI KOTOpOTO 6 M 1 8 M, BrincaH B Kpyr. HaiinuTe ruromanpb
kpyra.1) 100 M®*  2)20m m®>  3) 10w m®m? 4)25

5. bokoBast cTropoHa Tpanenuu paBHa 3, a OAMH U3 MPUIETaoLINX K Hel yrioB paBeH 30°.
Haiinureromanp Tpanenun, eciim e€ OCHOBaHUS PaBHEI 2 U 6.
2
3
30°

i)
OtBer

6. 13 Touku 4 poBeIeHBI IBE KacaTeIbHbIE K OKPYKHOCTH € IIEHTPOM B Touke O. Pannyc
OKpYKHOCTH paBeH 10 cM, yros Mexxy KkacaTeabHbIMH paBeH 60°. Haiitu paccTosiHue ot
TOYKHU A0 Touku O.

Otser:
7. buccextpuca yria A napamienorpamma ABCD nepecekaet cropony BC B Touke E.
Haiinurenepumetp napamienorpamma, eciim AD=12 cm, a BE=5 cm.

Otser:
8.0kpyxHOCTh ¢ ienTpoM P u mpsimast KT kacatorcst B Touke K. Haiinure PT, ecnmu TK = 12,
aguameTtp okpyxxaocta — 10.

Ortser:




Kputepumu oneHok: «2» - 1-2 3aganus;
«3» - 3-4 3agauus;

«4y - 5-6 3aganmii;
«5» - 7-8 3amanuil.

IIpomeskyTounas arrectauus. UToroBasi KOHTpoJibHasi padboTa 1o reoMeTpHuu

KpnTepnn OLCHUBAHUS PE3YJIbTATOB BLINNOJTHCHUSA paGOTbI.

ITo pe3ynbTaTam BBIIOIHEHUS paOOThI BBICTABIIAETCS JIBE OLEHKU: pEHTUHI-CyMMa OalloB 3a
BEPHO BBINIOJIHEHHBIE 3aJaHMsI IEPBOM U BTOPOI yacTel U OTMETKa «2», «3», «4» niau «5».

3ananus Nel-Ne4 cunrtarorcs BBIIOJIHEHBI BEPHO, €CIU YUaIlUNHCS IPABUIBHO 3aIMcall OTBET.
3ananust Ne5-Neb cunTaroTcs 6binoIHeHHBIMU 6EPHO, €CIV YUAIIUICS:

e BbIOpaJ NMPaBWIBHBIA X0 PEIICHMUS,

e U3 MMCbMEHHOMW 3alMCH PEIICHUS MMOHATEH X0/l €ro PacCyKIeHUH,

e BCE JIOTMYECKUE LIATH PElIeHUsI 000CHOBAHHI,

e TIPABWJIHHO BBIITOJIHEHBI YEPTEIKH,

e TIPABWJIHHO BBIOJIHEHBI BCE BHIYUCIICHUS.

Ouenounas maoauya

Ne 3amanus

1

2

3

4

516

OaLIbl

1

1

1

1

2 |2

Taﬁﬂuua nepesoda Mecmoevix 0ani0e 6 ULKOIbHbLE OUEHKU

TecToBbIil Oamt 1-2 3-4 5 6
OTMmeTKa «@2» 3» «4» «5»
B G
i
1
A T
y - I— P_l __Jc 1. B npsMoyroasHOM MapaljieNienumnese ABCDA B C1D;
Ea M3BECTHO, YTO DD, = 1, CD = 2, AD =2. Haitgure nmuny
il nmaronamu CA1,
A D
1 1
1 1
: ! 2. HaiiguTe momaas OOKOBOM MOBEPXHOCTH MPABMIILHOM
e- ! ' | CTUYT'OJIBHOU IIPU3MBI, CTOPOHA OCHOBAHMS KOTOPOM paBHa 5, a

BBICO- | 47 + | Ta—10.




3. B npasuisHoit uersipexyronsHoii mapamune SABCD rouxa O— nentp
OCHOBaHMsI, S — BEPILNHA, SO = 15, BD = 16, Hajigure 6okoBoe pebpo SA,

4, B npaBuiibHOM TpeyroyibHOM
nupamune SABC touka L — cepenuna pedpa AC, S — BepmuHa.
HsBectHO, uT0A4 B = 5, a SL = 6. Haiinute nmiomaas OOKOBOM
B ¢ TIOBEPXHOCTH ITHUPAMUJIBI.

Yacmo 2

1. TInomaaps OOKOBOM MOBEPXHOCTH MPABMILHOM YETHIPEX YTOILHOMN
nupamusl SABCD paBna 108, a rutomniaaps moJHON MOBEPXHOCTH 3TOM MTUPaMUIbI paBHA
144. Haligute miomaab CEYCHUS, TPOXOISAIICTO Yepe3 BEPIINHY S TOW MUPaAMUJIBI |
yepe3 AuaroHanb ¢€ OCHOBAaHHMS.

KonTtpouabHnas pa6ora "Axcuombicrepeomerpun. Cevenust'

1.IIpsmbie a u b nepecekarorcs. [Ipsimble @ 1 C mapauienbHbl. MOryT Jin
npsiMbie D 1 C ObITh CKperuBarOIUMHUCT? OTBET 00BACHUTD (MOKHO C TOMOIIBIO PUCYHKA).

2. ITnockocth o mpoxoauT uepes ocHoBanue AD tpanenuun ABCD. M u N — cepeannsl
OOKOBBIX CTOpOH Tpamnenuu. a) Jlokazats, uto MN |ja.. 6) Haiit AD, ecitu BC = 4cm, MN = 6¢cm.

3. Touka M ne nexur B iockoctu Tparenun ABCD (BDJ|AC)

a) Jlokaxute, yto TpeyroinbHuku MBD u MAC umeroT napaiienbHble CpeHUE TUHUH.

0) Haiinure anunbl 3TUX cpeqHux JuHui, ecnu BD : AC = 3:4, a cpenusis TuHUS
Tpaneuuu pasHa 14.

4. Yepes BepminHy A kBajapata ABCD nposenena npsimas KA, He nexarias B IIIOCKOCTH
KBajpara.

a) Jlokaxute, uto KA u CD — ckpenuBaronuecs mpsmele.

0) Haiinure yron mexny KA u CD, ecnu £AKB = 85°, ZABK = 45°
Kpurepun onennBanus

MIPOIICHT BBIMTOJIHEHHS OIIeHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTtpouabsHasi pabora ""B3anmMHoe pacnoso:keHue NpsIMbIX U IVIOCKOCTeil B
npocrpancrse'



1. OcnoBanne AD tpaneunu ABCD nexur B mockoctu o. Yepes Touku B u C
IIPOBEICHBI MapaJuIieNibHbIE MPSMbIE, TIepeceKaroIIre MIOCKOCTh o B Toukax E u F
COOTBETCTBEHHO.
a) KaxoBo B3aumHoe nonoxxenue npsambix EF u AB?
0) Uemy paBen yron mexnay npsmbiMu EF u AB, ecmu ABC = 150°? Ilosicaure.
2. Jlan mpoctpancTBeHHBIN yeThipexyroibHuk ABCD, B kotopom auaronanu AC u BD
paBHbl. CepeiMHbI CTOPOH ATOI'0 YETHIPEXYIOJIbHUKA COEIMHEHBI [TOCIIE0BATEIBHO
OTpE3KaMH.
a) BeinonHuTe pUCYHOK K 3a/1a4e.
0) JlokaxxuTe, YTO MOITYYEHHBIA YETHIPEXYTOJIBHHUK €CTh pOMO.

Kpurepuu onenuBanus

MIPOICHT BBINOJIHEHHS OLIEHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTtpoabHnas pa6ora "Yribl u paccrosiHus"
1. OcHOBaHMEM NPSMOYTOJIBHOTO MapajuleeNuIesa CiayKUT KBaApaT; AMarOHAIb
napajuIelIenuesa pasHa 3V6 cM, a ero M3MepeHHs] OTHOCSTCS Kak 3 : 3 : 6.
Hainnure:
a) U3MEepeHus napajieNenune/a;
0) cuHyc yria MeXAy AUaroHajblo Mapajjiesienuea1a U IIOCKOCThIO0 €r0 OCHOBaHMUS.
2. Ilnockoctu paBHOOEIpeHHBIX TpeyroibHUKOB ABD 1 ABC ¢ 061mmm ocHOBaHHEM
neprnenaukyyspael. Hatiqure CD, ecim AD=10 cm, AB=16 cm, [ICAB=45°.
3. Cropona kBajgpata MNKL pasna c. Uepe3 ctopony ML nipoBeieHa miIocKoCTh o Ha
paccrosinuu ¢/( 2) ot Touku N.
a) Haiigure paccrosinue ot Touku N 710 IUIOCKOCTH Q.
0) [loxaxxute Ha pUCYHKE JMHEWHbINM yron ayrpanHoro yria NMLF, F a.
4. IIpsamas CX npoxoauT uepe3 BepuIMHy npsMoyronbHuka XY ZK u neprnenaukyispHa
ero cropoHaM XY u XK. Jlokaxxute nepneHAUKyIsspHocTh tuiockoctei: CXY u XYZ.

Kpurepuu onenuBanus

MIPOIICHT BBIMTOJIHEHHS OIIeHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTtpoabnas paéora '""MHororpanHuku'
1. OcnoBanuem nupamuasl DABC sBnsiercsa npaBuiibHbIN TpeyroasHuk ABC,
CTOpOHa KOToporo paBHa a. Pedbpo DA nepnenaukynspHo k miockoctu ABC, a
mockocTh DBC cocrtapisiet ¢ mimockocteio ABC yron B 30°. Haitaure mmomans
OOKOBOI TTOBEPXHOCTH MUPAMUJIBI.
2. OcunoBanuem npsmoro napauienenumnena ABCDAIB1C1D1 sBasercs pom6 ABCD,
CTOpPOHA KOTOPOro paBHa a u yrod paBeH 60°. [Inockocte ADIC1 cocrtaBisieT ¢
IIJIOCKOCTBIO0 OCHOBaHUs yrou B 60°. Haliaure:
a) BBICOTY pomO0a;
0) BBICOTY MapajuieIenuIe/1a;



B) IIJIOMIAIh OOKOBOM MOBEPXHOCTH MapasuIeICIUIIC Ia;
T') IUIOI/Ib MOBEPXHOCTHU MapasuIeIeue/1a
Kputepun ornieHUBaHHS

IPOLICHT BBINOJIHEHUS OLICHKA
0-30% 2
31-60% 3
61-89% 4
90-100% 5

Bxoanasi MonnTopuHrosas padora. 11 kaacc.
Kpurtepuu oneHnBaHus pe3yJibTATOB BbINOJIHEHUS] PadOTHI.

1o pe3ynbTaram BINOIHEHUS paOOTHI BHICTABIIAETCS ABE OLEHKU: PEUTUHI-CyMMa OalioB 3a
BEPHO BBINOJIHEHHBIE 3aJaHNsI IEPBOM U BTOPOM 4acTed U OTMETKA «2», «3», «4» uiu «5».

3ananus Nel-Ne4 cunTaroTCsi BBIIIOJIHEHBI BEPHO, €CIIM YYALUICS PAaBUIBHO 3alIMCcall OTBET.
3ananus Ne5-Ne6 cunTarOTCS 661HOJIHEHHBIMU 6EPHO, ECTTN YUALLIUNCS:

e BBIOpaJ NpaBUIIBLHBINA XOJ] pELICHMUS,

e U3 NMCbMEHHOM 3allMCH PELICHUs IOHATEH XOJ] €0 PACCyXICHUH,

e  BCE JIOTMUYECKHUE ILIary pelieHns 000CHOBAHBI,

e TPaBUJILHO BHIIOJHEHBI YEPTEKH,

e TPaBUWIHHO BBINOJHEHBI BCE BHIYMCIICHUS.

Ouenounas mabauua

Ne 3amanuns 112|345 ]|6

OalIBI 111111122
Tabauya nepeeooa mecmogvix 0417108 8 WIKOJIbHbIE OUEHKU
TecToBbIil DALt 1-2 3-4 5 6
OtMmerka «2» 3» «4» «5»
B C
A, f
BLome-- P_1 __JIc 5. B mpsMoyronbHOM mapasuiesenure/ie ABCDA B C1D;
s H3BECTHO, YTO DD, = 1, CD = 2, AD =2. Haitgure nuny
. nmaronam CA7.
A D

1
1
: ! 6. Haiiaure momans 60KOBOI MOBEPXHOCTH MPABHIBHON MIECTHYTOJIbHOM
! | | IPM3MBI, CTOPOHA OCHOBAHHS KOTOpo# paBHa 5, a BeicoTa — 10.




7. B npasuisHoit uerbipexyronsHoii mapamune SABCD rouxa O— nentp
OCHOBaHMsI, S — BEPILNHA, SO = 15, BD = 16, Hajigure 6okoBoe pebpo SA,

8. B npaBuiibHOM TpeyroyibHOM
nupamune SABC touka L — cepenuna pedpa AC, S — BepmuHa.
HsBectHO, uT04 B = 5, a SL = 6. Haiinure miomaas OOKOBOM
B ¢ TIOBEPXHOCTH IMTHUPAMUJIBI.

Yacms 2

2. Ilnomaas OOKOBOM MOBEPXHOCTU MPABUILHON YETHIPEXYTOIBHOMN
nupamuiel SABCD paBaa 108, a ruroriaib oJHOM MOBEPXHOCTH ITOW MTUPAMUIBI PaBHA
144. Haiigute miomaab Ce4eHUs, MPOXOSAIIET0 Yepe3 BEPIINHY S 3TOW MUpaMHUIbI U
yepe3 AuaroHainb €€ OCHOBAHUS.

KonTpoabHasi pabora ""AnanuTnyeckasireomerpus''.

1.[lansl Tpu MOCNeAOBaTEIbHBIE BEPIIMHBI Mapaienorpamma A(2;-3), B(5;1),C(3;-4). He naxons
KOOPJMHATHI BEpIUHBI D, HalTH:

1) ypaBuenue ctoponst AD;

2) ypaBHeHue BbicOTh BK, omymienHol u3 Bepuinabl B Ha ctopony AD,;

3) mmuny BoicoThl BK;

4) ypaBHeHwue auaronanu BD;

5) TaHreHC yria MeXIy TUaroHASIMH MapajieorpaMma.

3anmcare 00ITMe YpaBHCHHS HAWCHHBIX MPSAMBIX. [lOCTPOUTE YepTeK.

2.CocraBuTh ypaBHEHUE IIOCKOCTH, Ipoxosieit uepe3 Touku A(1;3;2), B(-2;10), C(4;2;-3).

Kpurepun onenuBanus

MIPOIICHT BBIITOJIHEHHS OIIeHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTtpouabnas pa6ora "[loBTOpeHHe:MHOTOrpaHHHUKH, Ce4YeHHS MHOTOTPAHHUKOB''

3amaua 1. B mpaBunbHON dYerwlpexyronpHoii mpusme ABCDAL1B1C1D1
MPOBECTH TUIOCKOCTH uepe3 cepenuubl M 1 N 6okoBbix pedep AAL nu CC1 gepes Touky
E, nensauryro nuaronans BD ocnoBanus ABCD B otHomenun BE:EB=1:3 u nmoctpouth
CEYEHHE MTPU3MBI IPOBEJCHHON MIJIOCKOCTHIO.



Al Bi
3anava 2. [loctpouts ceueHue terpasjipa, npoxoaduiee yepe3 Touku K, L u M,

JICKAIUX B IINIOCKOCTAX rpaHeﬁ.

3amaya 3. Ha pebpax AB u AD mupamuast MABCD 3ananbl cOOTBETCTBEHHO
toukn P u Q - cepemmnbl 3THX pedep, a Touka R nexut Ha pedbpe MC . Iloctpoutsh
ceueHHe MUPaMU/Ibl IUIOCKOCThIO, Tpoxoasiei yepe3 Touku P, Q u R.
Kpurepun onieHnBanus

MIPOIICHT BBIMTOJIHEHHS OIIeHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTpoJsbHas padora "O0béMMHOrorpanHHuKa'

1 /IBa pebpa npsMOyroJpHOr0 Napajiesienune1a, BEIXOIAIINE U3 OJJHON BEpIIMHBI, paBHbI 9 1 3.
O06nem napannenenuneaa pasen 189. Halimure Tpethe pedpo mapauienenume/ia, BEIXOIAAIIee U3
TOW K€ BEPIIIUHBI.

2 OcHOBaHUEM TIPSIMOI TPEYTOJIILHOM MPHU3MBI CITYXKHUT MPSIMOYTOJIBHBIN TPEYTOJILHUK C KaTeTaMHt
3 u 5. O6wem npusmsl paBeH 30. Haligure ee 60koBoe pedpo.

3 OcHOBaHUEM MHUPAMUJIBI CITYKHUT MPSAMOYTOJIBHUK, OJJHAa OOKOBas TpaHb MepIeHANKYIIIpHa
TUIOCKOCTH OCHOBAHUS, a TP JIpyrue OOKOBbIE TPAaHU HAKJIOHEHBI K IMJIOCKOCTH OCHOBAHUS O]
yriom 60 . Beicota mupamus! paBHa 6. Haifure 00beM MHpaMubL.

4 Haiinute 00beM MHOTOTPaHHUKA, H300paXEHHOTO Ha PUCYHKE (BCE JIBYTPAHHBIC YTIIbI IPSIMBIE).
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5 B nummHApHUYECKOM COCy/le YPOBEHb KUIKOCTH AocTuraeT 8 cM. Ha kako# BbicoTe OyneT Haxo-
JIUTHCSA YPOBEHb JKUJIKOCTH, €CJIU €€ MEePESIUTh BO BTOPOM COCY/, IUAMETP KOTOPOro B 2 pasza

Oombie nepsoro? OTBET BbIpa3UTE B CAHTUMETPAX.
1

6 B cocyue, umerommeM GopMy KOHYCA, YPOBEHD KHMKOCTH JTOCTHIAeT 2 BLICOTBI. OOBEM KHIKO-
ctu paBeH 24 mi. CKOJIbKO MAJUTHIIUTPOB KUAKOCTH HYXKHO JIOJHUTh, YTOOBI TOJIHOCTHIO HAIOJ-
HUTb cocyn?

Kputepuu oneHnBanus

MIPOICHT BBIITOJIHEHHS OIICHKA
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTposbHnas padora "Tesa u noBepxnocTuBpamenus"

1.Haiitn S,,O6

2.J1aHO: KOHYC
ZABC =60°, | =12cm

Haiitu: S 6ox

3. Jlano ypaBHeHHE chephl:
(Xx=2)>+y*+(z+2)* =16
HaiiTu koopauHaTHI IIGHTpa CHEPhI, PAINYC U IIONIAIh TOBEPXHOCTH.
4. Jlano: map
00, =12cm,r =5cm

Haiitu: Sm pa

5. JlmaroHamb OCEBOTO CEYECHHS IWJIWHIpA paBHA 8vV2em wu o0pazyeT ¢ IIJIOCKOCTHIO
OCHOBaHMS LUIIMH]PA YOIl 45°, Haifty miommas moHOM IIOBEPXHOCTH LIWIIMHAPA.



BricoTa koHyca paBHa 2~/ 3cm HaitauTe niomanbs 0ceBOro ceueHusi KOHyca, €Clii OHO
ABIIACTCA HpaBI/IJIbeIM TprrOJIBHI/IKOM.

Kpurepuu onenuBanus

MIPOICHT BBINOJIHEHHS OLIEHKA
0-30% 2
31-60% 3
61-89% 4
90-100% 5

KonTpoabHasi pabdora ""Bekropsl Bnpocrpancrpe'

1 .Z[aH I(y6 ABC DAlBlchl

R —g
1)HazoBute BekTop ¢ HauanoM B Touke Di, paBHbIil BekTopy AB

2)HazoBuTe BEKTOp, paBHbIi

AB, + B.D
3) HazoBuTte BEKTOp, paBHBIi
D,C ~ D,B

4 YHazoBuTe BEKTOP X, YAOBIETBOPSIONIMI PABEHCTBY
1)AD + % + A4, = AC,

2)DA + DC =DB, - %

Kpurepun onenuBanus

MIPOIICHT BBIMTOJIHEHHS OIIeHKa
0-30% 2
31-60% 3
61-89% 4
90-100% 5

IIpome:xxyTounast arrecranus. UToropas KoHTpo/ibHasi padora
1. Oobpa3yromas konyca paBHa 10 cM, a panuyc ocHoBaHus — 6 cM. Halinure o0beM KoHyca.
32 .
2. O0Bem mapa?ﬂ cm®. Haiiure paauyc mapa.

3. CropoHa OCHOBaHWS MPABWIBHOW YETHIPEXYTOILHONW MPU3MBI ScM, a 00KoBOe pedpo 12¢cMm.
Brruucnure 06beM NpU3MBlL.

4. OceBoe ceueHne MUIMHAPA — KBaJIpaT CO CTOpOHOM 6 cM. Haiinute o6beM mummHIpa.

5. OceBoe ceueHHE KOHyca — PaBHOCTOPOHHHMI TPEYroJbHMK cO cTopoHod 6 cm. Haiinure
00beM KOoHyca.

6. Menuana, MpoBeICHHAs K THIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTroJibHUKaA paBHa 17 cM, a onuH
u3 kareToB — 16 cM. Hailtu paanyc OKpy>KHOCTH, BIUCAHHOM B TPEYTOJIbHHUK.

7. JluaroHanb OCEBOI'O CEUEHHUs LMWIMHApPAa paBHA 12 CM M HaKJIOHEHAa K IUIOCKOCTU €ro
ocHoBanus o yriaom 60°. HaiiauTe miormaas 60KOBOM MOBEPXHOCTH IIHIIHH/IPA.



8. OOmnem xoHyca paBeH 167 cM®, a ero Beicota 3cM. Haiimre miomans 6okoBoit MOBEPXHOCTU
KOHYyca.

9. OcHoBaHUe MPSAMOW MPU3MBI TPSMOYTOJIBHBIN TPEYTOIBHUK ¢ TUTIOTeHY301 10CcM U OCTphIM
YIJIOM 30°, Jlnaronans OOKOBOW TpaHM, COJEp)KAIIECH KAaTeT MPOTHUBOJICKAIIMA JaHHOMY
yriay, paBHa 13 cm. Haiinure 06beM npusmbl.

Kputepuu onenvuBanus

IPOLICHT BBINOJIHEHUS OLICHKA
0-30% 2
31-60% 3
61-89% 4
90-100% 5




