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PABOYASA MPOI'PAMMA

MATEMATHEKA
YposeHsb odpasopanus (knace): 10— 11 KJIACCHI

KonuuectBo uacor: 340 uacon

Yunrens Cxybaduena Mapuna Hukonaesna
lporpamma paspaborana B coorsercravu ¢ ®IOC

Pabouas nporpamma no yueGromy npenmery «Maremarukan 10-11 Kracesl cocraniena Ha OCHOBE:

L] DepepanbHOrO  rocyapcTBEHHOrO  00pazOBATENLHOIO CTaHjapra cpeiHero odwero oOpasoBaHHA (VTB. NPHKA30M
MunncTepersa odpazosanus 0 Hayku PD ot 17 mast 2012 1. N 413);

L] Konnenuuu paseutus maremarudeckoro obpasosanus B Poccuiickoii bemepanuu (yrB. Pacniopsennem Ipasurenscrea Pd
o1 24 gekadpa 2013 r. Ne 2506-p);

il NPUMEPHOH OCHOBHOH 00pasoBaTeNbHON NpOrpaMMBl cpeiHero obnero obpaszosanust (npotokol ot 28 wons 2016 roja No
2/16-3);

C yuerom YMK «MATEMATHKA: AJI'EBPA U HAUYAJIA MATEMATHUYECKOTO AHAJIM3A, TEOMETPH»: « AJIIEBPA
H HAYATIA MATEMATHYECKOI'O AHAJIM3A, 10-11» 1ILA. AJIUMOB W JIP. M «'LOMETPHSL, 10—11» JI.C.
ATAHACHH W 1P,



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpMHpYEMOE  MpU  U3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtuka»  yepe3  oOecrledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TE€OMETpUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MMOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaXx M HX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATh TIE€OMETPUUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peleHus, YMEHUS HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAJIbHBIX H  TBOPUYECKUX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

¢dopMupoBanre (YyHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSI pPacloO3HABaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETALUY MOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyUCHUS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpIKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEI0OBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIINIA MTPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus  juis auddepeHuManiu 00ydeHHSs,  MMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3YYeHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMAaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodecCHoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTH,
npoctpancTBO. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIMecs,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, TIAPAIIIEIBHOCTD IIPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaJljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U ITUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJSAPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApaXx.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBII U MHOTOI'PAaHHbIE YTJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAs U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema I[ludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBHIbHAsg TPEYroyibHAas NUpaMUAa W TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o nOpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajielenunea1a, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
NUpamMUbl.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyroibHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUAbl U KoHyca. OO0BEM I1apa U MIapOBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanune mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, roMmoteTusi. Peimienue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtobOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNbHBIM MEPEeHoC,
LECHTpaJbHAsE CUMMETpPHS, 3€pKaAJIbHAs CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCKoro oOuiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/a B MOCTPOCHHE YCTOMUMUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOJIeM, OPUCHTAITHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3ajad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ATaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOW KYJIbTypOH Kak CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 W HCCIEIOBATEILCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOT0 00BbEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPEIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH Je(UIUTH MHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHUs], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHCK
peleHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
POEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1auy, BBIOMpaTh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJVIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara peuIeHHs
MaTeMaTHUYECKOH 3a7auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELIECHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh 1€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXHaTh TMPOIECC U Pe3ylbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpHUPOBATH TOHATUSMHU, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSITH napajuieIbHOE, LEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TEN ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJECKaTh, MPEOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HaA TMPAKTHKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUE 3aJaud,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW W c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIEepUpPOBaTh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMIIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tejla BpamleHus (LMWIUHAP, KOHyc, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPaICHHS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O00BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIllCHHUS,
FEOMETPUYECKHUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHHUSI MEXKTY TUIOIIA/ISIMU MOBEPXHOCTENH U 00bEMaMu
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOP/IUHAT;
periaTh reOMETPUUECKHE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs MOA00uS;
CTPOUTbH CEUEHHsT MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUS! LUIUHApA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
PUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEIUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  NOPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUCHHbIC
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B TMPOILECCE MOUCKA  PEUICHHS
MaTeMaTU4eckKu  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPaKTUYECKUE 3aJaud, CBSA3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
’ B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 ’
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 !
CHUCTEMaTHU3aIl1s 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606III€HIfC " 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4yeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHH: TOUKa, MpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanﬂeanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpPE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKaronmecs mpsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

1.09

5.09

7.09

8.09

MHororpaHHuKH, U300pakeHUe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

12.098

MHororpaHHUKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE

14.09

15.09




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [IBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIyYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU [BETAMHU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

Merton cnesioB it MOCTPOSHUS CeUSHUN

19.09

21.09

22.09

26.09

28.09

29.09

3.10




15

Meroa cneqoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

5.10

16

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CBolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

6.10

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 1I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIaroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUHU: TeopeMa 0

MPONOPIMOHANBHBIX OTpe3kax. [Tomobue
TPEYrOJIbHUKOB

10.10

12.10

13.10

17.10

19.10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH

20.10




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeluBaromuecs
npsMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

26.10

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHun
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

27.10

26

[TapannenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

7.11

27

28

29

30

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIx
¢buryp B napauienbHON IPOEKINUN

enTpanbHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.

9.11

10.11

14.11

16.11




CaolicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

17.11

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

21.11

23.11

24.11

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

28.11

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbBIX
IUIOCKOCTEN TPEThEN

30.11

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JIBYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

1.12




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

5.12

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiesenumena

7.12

8.12

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TIapajuleIeuIIe e

12.12

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

14.12

43

44

45

[lepnieHIUKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

15.12

19.12

21.12

46

[ImockocTH U nepreHINKYIApHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

22.12

47

48

[lepneHuKysp ¥ HaKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.

26.12

28.12




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH HA
IPSIMYIO

TeopeMa o TpEX NepHeHANKYIIApax

49 29.12
(mpsimast u oOpaTHasi)
Teopema o Tpéx meprneHANKYIsIpax

50 9.01
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBaroIUMHUCS 11.01
IPSMBIMH
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C

52 HOMOMIBIO NIEPIIEH UK YJISPHBIX 12.01
IIJIOCKOCTEN

53 OpTOroHanbHOE NPOEKTHPOBAHUE 16.01
[Toctpoenue ceuenuii kyoa, IpU3Mbl,

54 IPaBHIIBHOM TMPAMUIBI C TIOMOLIBIO 18.01
OPTOTOHAIBEHON MPOEKINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 IPaBHIIBHOM TMPAaMUIBI C TIOMOLIBIO 19.01
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTENLHO MIOCKoCTH. [lnmockocTr 23.01
CUMMETpPUN B MHOTOTPAaHHHUKAX

57 [Tpu3HaK neprneHaAuKyIIpHOCTH NPSMOHN U 25.01
TUIOCKOCTH KakK CJIEJICTBUE CUMMETPUHU )

53 HpaBI/IHLHIiIe MHOTrOrpaHHuku. Pacuér 26.01
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 30.01

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




60

CriocoObl OITyCTUTH TEPIICH UK YIISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMON

1.02

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHue MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

IToBTOpEeHue: yroyn Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJILHOM TPEYroJbHHUKE, TEOpEMa
KOCHHYCOB

IToBTOpEHUE: yroy MexIy

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

2.02

6.02

8.02

9.02

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

13.02

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia
IlepnenaukynsapHele miockocty. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIIOCKOCTEN

15.02

16.02

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEYEHM IBYX MJIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEH INIOCKOCTH

20.02

69

[IpsimoyronbHBIN napasuienenunesn; Kyo;
MU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

22.02




70

TeopeMa 0 1MaroHany NpPsMOYTrOJIbLHOIO
napajuiesIenuIesia U CieJCTBUE U3 Heé

27.02

71

72

73

74

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJla4d, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOT'OTPaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUIAX

PaccrosiHue oT TOUKH 710 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

29.02

1.03

5.03

7.03

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH

12.03

76

77

78

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTHl chepruuecKoil reoMeTpuu:
reoZIe3NYECKUE JIMHUU Ha 3emile

KonrtponbHast padora "Yrisl u
paccrosiHus"

14.03

15.03

19.03

79

80

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMeHTHI"

[Inpamnpa. Buael nupamun. [IpaBunpHas

21.03
22.03




nupamua

[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 1 2.04
IIpaBunbHas npusma

20 [Ipsmoit napamzenennnen, | 4.04
IPAMOYTOJIbHBIA Iapaiesenunes, Kyo

23 BIzIHyKJIBIe MHOrorpaHHuku. Teopema | 5.04
Ditnepa
Brinykible MHOrorpanauku. Teopema

84 Diinepa. [IpaBuiibHBIC U TTOJIYIPABUIIBHBIC 1 9.04
MHOTIOIPaHHUKH

85 KonTposnbsHas pa6ora "MHOrorpaHHuku" 1 11.04

%6 IloHATHE BEKTOpa Ha IIOCKOCTH U B | 12.04
IIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1 16.04

88 Pa3HOCTh BEKTOPOB 1 18.04

89 [IpaBuiio napasienenumnea 1 19.04

90 VMHOXkKEHHE BEKTOPA Ha YUCIIO 1 23.04
Pa3noskeHue BeKTOpa 110 6a3ucy Tpéx

91 BEKTOPOB, HE JIEKANIUX B OJHOM 1 25.04
IJIOCKOCTH

92 CKxanspHOe ITPOU3BEICHIE 1 26.04

93 BhIuKCclIeHHe yrila Mexkly BEKTOpaMH B | .05
IIPOCTPAHCTBE

94 I[Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1 3.05

95 IIpocTeiimue 3a1a4u ¢ BEKTOPaMU 1 7.05

96 [Ipocreiimune 3a1auu ¢ BEKTOPAMH 1 10.05




97 I[IpocTeiinme 3a0a4u ¢ BEKTOPAMH 1 14.05

98 OGO0IIEHNE ¥ CHCTEMATH3AIMS 3HAHMI 1 16.05

99 OGO0IIEHNE ¥ CHCTEMATH3AIMS 3HAHMIA 1 17.05

100 HWTtorosas KOHTPOJIbHAs paboTa 1 21.05

101 HWTorosas KOHTPOIIbHAsA paboTa 1 23.05

102 O600IIEeHNE ¥ CUCTEMAaTH3alls 3HAHMI 1 24.05
OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
| [ToBTopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansgspHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIOCKOCTH, HOpMaJlb, |
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseeHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE |
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria ]
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKUE METOBI pacuéra yriia 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMya pacCTOSIHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTosiHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IUIOCKOCTH B NIPaBUJIbHON IHpaMKJie

15 KonrponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOIOI'paHHUKOB: CTaHIAPTHbBIE
MHOTOTpaHHUKU

17 CedeHuss MHOTOI'PaHHUKOB: METOJI CJIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble OpsSMbIE U TNIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXK1Y CKPEIMBAIOIIUMUCS
TIPSIMBIMH
IlepnieHIuKyNApHBIE IPSIMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepneHiuKynspHBIE MIPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEepIeHIUKYIIpax

24 [lepnieHquKyIspHBIE IPSAMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKaXx

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CooopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
TIomaaen, COoOpakxeHHs MOT00MS
[ToBTOpEHHE: MIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TTOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00uUs

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

Konrtponsnas pabdota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaenenumnena

32

3amaun 00 yaABOCHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTia

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenumnesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuleJIenune1a

35 O0BEM npsAMOI TPU3MBI

36 CrepeoMeTpHueCcKue 3aja4u, CBSI3aHHBIC C
BbIUUCIIEHUEM 00BEMOB IPSMON IPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOI TPU3MBI
Beruuciienue 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpaita. O0neEM
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaina. O0pém

39 06
IIAPAMMUIBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUeCKUE 3a]Ja4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

13 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOU

44 " 0
MIPU3MBI

45 [Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 |
MHOTOTpaHHHUKA
[unuaapudeckas MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoM UIUHID.
[Tnomaap MOBEPXHOCTU HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroriue
KOHMUYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa TNIOCKOCTHIO,
rapajuieIbHOMN TNIOCKOCTH OCHOBaHUS

57 VYceuénnblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHHUEM CEUYCHUH IIWIIHHIPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [TpukamHbIe 3a/1a49M, CBSI3aHHBIC C
IATHH]IPOM

58 [IpukanHble 3a1a4M, CBSI3aHHBIC C
IATHH]IPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTHI0. Bu 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

67

[Ipuknanneie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00Ms

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIr'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEpPXHOCTH
BpameHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Kontponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Boruncnenne 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uHTerpaina. O0néEM
KOHYycCa

ITmowmany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB ITWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IIapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOMIECHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[TooOHBIE TENa B TPOCTPAHCTBE.

N3menenue o06nEma mpu moo0uu.
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tel U IO CH
MOBEPXHOCTEH

80

81

82

KonTponbras padota "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO Guryp. O6mme
CBOICTBA JABMKEHUI

Bupl nBuxkeHnil: napauiebHbII
MePEHOC, IIEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KonTtponbHas pabora "BekTops! B
npocrpaHcTae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITapannenbHOCTh IPSMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matonee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTopsl B mpocTpaHcTee”

88

O6o61matomiee nopropenue 11 nonsaruii u
MEeTOJI0B Kypca reomerpun 1011




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTse"

&9

O6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U O0BEMBI
KpyIribIX Ten"

Ob6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHAs paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eometpusi. 10-11 knaccel. (bazoBblii u yriyonenssiit yposuu) / JI.C. Atanacss,
B.®. byryzos, C.b. Kagomiies u ap.

OtxkpeiThiii 0ank 3aganuid EI'D (s 10-11 kmaccoB):

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Metoauueckue peKoOMEeHIaluu i yauTens https://edsoo.ru/metodicheskie-

posobiva-i-rekomendaczii/

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-

obshcheye-obrazovaniye/matematika 10-11 un kodifikator.pdf

Marematuka https://resh.edu.ru/subject/12/







