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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBisieTcss OOHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CpPEIHEro
oO1rero o6pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYE€HUSI JUCIUTUIHH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTH M IPEIMETOB TyMAaHHTAPHOIO LIMKJIA.
[TockonmpKky  JOTHYECKOE  MBIIUICHHE, (opMmupyemMoe TNpu  HU3yYCHHUH
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB I'€OMETPHUH, NPU JT0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUM LIEMOYKHU JIOTUUECKUX YTBEPKIACHUW NPU PEUICHUU T'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb W OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCSL IIPU PEIIEHUHU 33Ja4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTH
(bu3nUecKuX 3aaau.

[lenb ocBOeHUs mporpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayOon€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAJIBHBIX CHOCOOHOCTEM oOOyyaromuxcs mpu
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONICH mpeaMeTHOW obOnactu «MaremaTuka u
uHpopmatrka»  yepe3  oOecleueHHe  BO3MOXKHOCTH  MOPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojee TiyOOKMX TE€OMETPUYECKUX 3HAHUW U JICUCTBUA,
CHelM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHne NPEeACTaBICHU O T€OMETPUU KaK 4acTU MHUPOBOU KYJIbTYPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupOBaHUE TMPENCTaBICHHUS] O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOIMIMX OINUCHIBATH M HM3y4aTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE NMOHATUIHOTO armapara no pasieiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpHH;

¢opMupoBaHHe  yMEHHUS ~ BIAJECTb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHUs JIOKa3bIBaThb TEOPEMBbl U HAXOJUTH
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a/1aY;

(dbopMupoBaHHE YMEHUS pacro3HaBaTh Ha YepPTEkax, MOJIEISIX U B PEaIbHOM
MHpPE MHOTIOTPaHHUMKM M Teja BpAIICHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKUE
MOJENH;

dbopMHpoBaHWE MOHUMAHUS BO3MOXHOCTH aKCHOMATHUYECKOIO IMOCTPOEHUS
MaTeMaTHUYeCKUX TeOopHil, (opMHpOBaHHE MOHUMAHUS POJM AKCHOMATUKU MPH
IIPOBEJCHUN PACCYKACHUM;

dbopMupoBaHrHE YMEHHS BIAaJE€Th METOJaMH JOKAa3aTelIbCTB U AJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JI0KA3aTEIIbHBIE PACCYKICHHUS B
XOJI€ PELIECHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C MIPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MpH



00OCHOBAaHUU MaTEeMAaTUYECKUX YTBEPKICHUIN U POJIM aKCHOMATUKH B TIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUICKTyaJIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaroIIMXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECA K U3YUYCHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBHOW TPAMOTHOCTH, PEIEBAHTHOM TE€OMETPHH:
YMEHHsI paAcHO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYalUSIX U MPU U3YYCHUH IPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSI pEaJTbHBIX CHUTYallUid, HCCJIEIOBAHUSA MOCTPOEHHBIX MOJIETEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATETBHBIMU JIMHUSAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTcs:  «[IpsiMble W MJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BekToppl W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «/{BIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHSTHUSMWY», PEIEBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
CoJlep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHOU padbodyeit
POrpaMMbl, paclpene’EHHbIM M0 ToAaM OOydYeHHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIIPOCaM O0yUaromuecs
oOpamanuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TTOHATUSMHU U HABBIKAMU TIOCJIEIOBATENBHO U MIOCTYIATEIBHO, C
COOJTIOICHEM MPUHITUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUAThH B OOIMIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YyJaIONUXCs, paCIIupsisa U YIIIyOoIss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumuanuu 00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MpoOrpamMMm, OOECHeYuTh yriayOJaEHHOe
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIeH yueOHoro npenaMera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMMUXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMaTUKH C
ya€ToM BbIOOpa Oyaymied mnpodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01KM U po(heCCUOHAIBLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «['eomerpus» Ha yriayOJaéHHOM YypOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHoe pacnoniokeHrne mpsAMBIX B INPOCTPAHCTBE: IIE€pECEKaroIuecs,
IapajulelIbHble M CKpelIuBaromuecs npsmble. [Ipr3Haku CKpENMBArOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NMPAMBIX, IAPAJLICIBHOCTD IPSIMON
u 1ockoctd. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeIbHOIO MpOeKTUpoBaHUs. W3o00paxenue
¢buryp B mapajyuiesIbHON MPOEKUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh INIOCKOCTEN: MapalieabHbIe
IIJIOCKOCTH, CBOMCTBa IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
INPOCTPAHCTBEHHbIE (PUTYpbl Ha IJIOCKOCTH: TETpa’lp, MNapajuiejenunes,
MMOCTPOCHHUE CEYEHMUI.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IAPAJIIEIbHBIE W IEPIECHIUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IMPSAMOM M IUIOCKOCTH, TEOpeMa O MNpsIMOHn
NEPIEHINKYJIIPHON IJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE
OT TpsAMOM [0  IUIOCKOCTH,  TpoeKuuss  (Qurypel Ha  IUIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  NEPHEHAUKYIAPHOCTU  JIBYX
TIoCKOCcTer. TeopemMa 0 TpEX NEPIEHANUKYIAPAX.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, JBYIPAHHBIM
YIOJI, JIMNHEWHBIM yrojl ABYTPAHHOTO yrija. TpEXrpaHHbIM U MHOTI'OTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukoB, pa3BEépTka MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAs OBEPXHOCTh MPU3MBI.
[lapannenenunen, OpPsAMOYTOJIBHBIA — IMApAJUIETENUIIE] W  €r0  CBOWCTBA.
Kparyaiimme nyTm Ha TNOBEpXHOCTM MHOIOrpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupa: N-yronbHas nupamuaa,
npaBwibHas W yceu€HHass mnupamuabl. CpoiictBa pébep M OOKOBBIX TpaHei
IIPaBWJIBHOW mnupamuiel. l[IpaBunpHbIE MHOTOTPAHHMKHU: NPABUIIbHAA NPU3MA U



npaBWiIbHAs NUpaMUAa, NPaBUIbHAs TPEYroJibHas NUpamMuAa M IMPAaBHIbHBIN
TeTpasap, Kyo0. IlpeacraBieHume O NPaBHIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAadIp.

Bbruncnenre 351€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaa, YIJIbL.
[Tnomanps OOKOBOM MOBEPXHOCTH W IIOJHOW MOBEPXHOCTU MPSAMON INPU3MBI,
IUIOIIAJb OCHOBAaHM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOWU IPHU3MBI.
[Inomanes OOKOBOM TIOBEPXHOCTH M IOBEPXHOCTU MNPABWIBHOW MHUPAMHIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM  PABUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPaBUJIBHOM MHOTOTPAHHUKE: CHMMETpUS
napajuieienunena, CUMMETPUsS NPAaBWIBHBIX IMPU3M, CUMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IMPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPA HA YHCIIO.
[TonsiTe KOMIIaHApHBIE BEKTOpBI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUHM BEKTOpA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsiMoyronpHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3b MEXAY KOOpAMHATAMU BEKTOpa H
KOOpJIMHATaMH TOYEK. YTOJ MeExXay Bekropamu. CKaJaspHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyrolue TmoBepxHOocTed. Tema BpaleHwHs:
UUWJIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnosioxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapauienenuneaa M ciueactBuss u3 He€. OObEM mnpsMol u
HAKJIOHHOM MpU3MBI, IWIMHIPA, TUPaMHUIbl 1 KoHyca. OOBEM IIapa U MIapOBOTO
CerMEHTA.

KoMOuHanum Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BnucaHHas B
UWIMHAP, OINHCAHHAs OKoJo wuuiuHapa. Ilepeceyenune cdepbl M mapa c
wiockocThlo. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJIU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMAab cepbl U e€ JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJEH TOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnomodbusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILLCHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (IapajuielbHble
OCHOBAHMIO U TIPOXOJISAIIUE Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbl TOCTPOCHHUS
CEYEHMU: METOJ CJIEJOB, METOJ BHYTPEHHETO NPOEKTUPOBAHMUS, METOJ IEPEHOCA
CEKYIIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBA BEKTOPHOrO YyMHOXEHUA. [IpsmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopunaTtel BekTopa. Pasnoxenue Bekropa
no Oazucy. KoopIHHATHO-BEKTOPHBIA METOJA MPU PEHICHUU T€OMETPUUYECKUX
3a7ad4.

J{BHKeHHsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakeHus. JIBuKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUN. Buasl JBWXKEHMHN: NapaUlebHBIA TEpPEHOC,
LHECHTpaJIbHAs CUMMETPHUS, 3€pKajibHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTaHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  pPOCCHUHCKOro  OOIIECTBA,  MPEACTABICHHE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C UX
(GYyHKUMSIMHA ¥ HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY M HAaCTOSAILIEMY POCCHUHCKONM MAaTEMAaTHUKH, LIECHHOCTHOE OTHOIIEHHE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHUA B JIPYrMX HayKaX, TEXHOJOTHAX, cdepax
HKOHOMMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOT0O Haponaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NOBEACHMS, CBA3AHHOIO C MPAKTUYECKHUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAyLIEro;

4) 3cTeTHYECKO€e BOCIIMTAHHE:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIKOYAs 3CTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3jIM4HbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh yYMEHMsI TNPUMEHATH MAaTeMaTH4YecKhe 3HaHWUsS B
MHTEepecax 310pOBOT0 M 0e30macHOro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIM PEXHUM 3aHATUNA U
OTJIIbIXa, peryisipHas ¢pu3nuecKasi akTUBHOCTH), PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  chepaM  MPOQPECCHOHATILHOM  JIESITENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC ILIAHBI,
TOTOBHOCT U CIIOCOOHOCTH K  MareMaTH4eCKOMy  OOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH KU3HMU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCcKOoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTypbl, TOHUMAHUE BIIUSHUS
COITMATTbHO-?KOHOMUYECKHUX IPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COIMATBHOM
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTHISCKHUX MPOOIeM, OpUSHTAITIS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHWM [Ji1 penieHus 3ajad B 001acTu
OKpY’)Karolel cpebl, IJIaHUPOBAHUE IIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJICACTBUMN JIJIsl OKPYIKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOW HayKu Kak cdepbl 4eIOBEYECKOW JESATEIbHOCTH, JTaloB e&
pa3BUTUA M 3HAYMMOCTH [JIi Pa3BUTHS IMBUJIU3AIMHU, OBJIAJCHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJICTBOM TMO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJILHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckmne AecTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTUYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHHH MEXAY TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHMsI /i1 0000IIIEHNS U CPAaBHEHUS, KPUTEPUU TIPOBOJMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (GOpMYyJIHUpPOBATH W  NPe0oOpa3oBbIBATH  CYXKIACHUSA:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEN W NPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIMIO, TPUBOAUTDH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BBIBOIBI;

BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIlEHHUs, BbIOMpaTh HauOoJiee TMOAXONAIUMHA ¢ Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIENIOBATEIIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIHE  MPOTHBOpEUYHEe,  MpodseMy,
yCTaHaBIUBAaTh MCKOMOE U JaHHO€, (OpMHUPOBATh THUMOTE3Y, aPryMEHTHPOBATh
CBOIO MO3HIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HCCIIEI0BaHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIHO (hOpMyIMpoBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAOJIOJIEHUs, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
MOJyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TaKKe BBIIBUTATh
MPEINOIOKEHHUS O €0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora c nndopmanmueii:

BBISBJIATH JePUUIUTHl MHPOPMAIMK, JaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMIPOC U IS PEIICHUS 3a1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOUYHUKOB PA3IUYHBIX THUIOB, aHAIN3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HH(POPMALMIO PA3TUYHBIX BUAOB U
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, NPEACTaBIATh €€ B pa3iNuHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (YOPMYIUPOBATh CYXACHUS B COOTBETCTBUH C YCIOBUSIMHU U
HensiMu  OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAY PELICHUS 3alauH,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npo0yieMbl, pemiaeMod 3aJayd, BbICKA3bIBaTh WJEH, HAIlleJIEHHbIE Ha IOHUCK
peleHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXIACHUAMM JAPYIMX YYAaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3iMuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4yM, DKCIIEPUMEHTA, UCCIEIOBAHN,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € Y4E€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe YueOHbIE 1elCTBUA
Camoopranusanus:



COCTaBJIATh IJIaH, aITOPUTM pPELICHUs 3a/1a4uM, BEIOUPATh CIIOCOO PEIIeHHUs C
y4€TOM HMMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaIIUK.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJLJIEKT:

BJIaJ€Th HABBIKAMM  IIO3HABATENBHOM  peduieKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTaTOB, BIAICThH
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3aJ]lauH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HaWJEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATb COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUSI WJIM HEJIOCTHKEHUST PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEIbLHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBH TyaTbHON
paGoThl TpW peuieHHH y4eOHBIX 3aJad, MNPUHUMATH I€JIb COBMECTHOMN
NEeSATEIbHOCTH, TJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM palOThI, pachpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYXAAaTh TMPOLIECC U pe3yjibTaT paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyHmHoBbIX (opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W UWHBIE), BBHIMOJIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJE€HAMU KOMAaHJbl, OIEHHUBAThH
KaueCTBO CBOET0 BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMHU B3aHMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPECOMETPHUHM M CJICJICTBUSL W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCHU(PUITUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHITHUSMHU, CBA3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIy MPSMBIMH B TMPOCTPAHCTBE, MEXAY MPSAMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMH, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienume, Kyo);

e KIAacCU(pUIMPOBATH  MHOTOTPAaHHHKH, BbIOMpass  OCHOBaHUSA  JJs
KJ1accu(uKaIuu;

e CBOOOJHO OMNEPUPOBATH TOHSATHUSIMHU, CBSI3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATh napajiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (UTYP HA IMIJIOCKOCTh, BBIMOJHATH M300pakeHus (HUryp
HAa TUIOCKOCTH;

e CTPOUTH CEUECHUS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMH, BBIOIHSITH
(BBIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma,
nupamMua), TEOMETPUUYECKUX Tell ¢ TpUMEHEHUEM HOpMYyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
duryps;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTeMaTHYECKUX OTHOIICHUWA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHH, MPUMEHSS WU3BECTHBIE METOJIbI
MIpU PEIICHUH MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHNUN CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJEKaTh, MPEOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh PealbHbIE CUTyallud, NMPUMEHAITh U3yUYCHHBIC TOHSITHUS B
npolecce IOMCKAa PpeUIeHHsT MaTeMaTH4ecKu  Cc(hHOopMyIHpOBaHHON
mpoOIeMBbl, MOJAEIUPOBATh pEaIbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENH C MCHOJb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MPaKTUYECKUEe 3aJauH,
CBSI3aHHBIC C HAX0XK/ICHUEM T€OMETPUUECKUX BEIINYUH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPHM Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMHU C IWJIMHIPHUYECKOMH,
KOHUYECKOH U Cc(hepudecKoil TOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTY4YEHUS,

ONEPUPOBATH MOHITUSAMHU, CBI3AHHBIMHU C TE€JIAMU BPALLCHHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, cdepa W map) u
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPaLCHHUS,;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOokKeHue chephl U MIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OMHCaHHBINA OKOJO0 cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WITU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHUS MEXY TUIOIIAIIMH MTOBEPXHOCTEN U 00BbEMaMu
IMOTIOOHBIX TEN;

nU300pakaTh u3ydyaembie (GUTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpa3oBbIBaTh HHOOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (urypax, MpeAcCTaBICHHYI0 Ha
yepTexax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH OTEpaIliy HaJl BEKTOpaMHu;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YTJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSAMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHWKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPUH, TIPU TOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus 0A00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BpaIleHUs: CEYEHUS IUIUHIpA
(mapayienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHMIO U MPOXOSAIINE YEPE3 BEPUINHY), CEUECHHSI 111apa;
UCIIOJIB30BaTh METOJAbl TOCTPOCHHS CEYEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHE YTBEPKICHHUS;

NPUMEHATh TEOMETpUYECKHe (AaKThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIaraloluX HECKOJbKO IIAroB PELICHMs, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOU (dopMme;

pemarb 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMATHUYECKUX OTHOLIEHWWA U
HAXO0XKJEHUE T€OMETPUYECKUX BEJIHYNH;

IPUMEHSATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSITh  TIOJIYYEHHbIE  3HAHUS HAa  [PAKTUKE:  CpaBHUBATh,
aHAJIM3UPOBATh U OLICHUBAThH peabHbIE CUTYalllH, IPUMEHATH U3yYECHHbIE
NOHATHS, TEOPEMBL, CBOWCTBAa B IIpoOLECCE TIOMCKA  pELIEHUs
MaTeMaTu4ecku  C(OPMYJIUMPOBAHHOW  MPOOJIEMBI,  MOJEIMPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHUM, HMCCIIEI0BAaTh IIOCTPOCHHBIE
MOJEIN C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM UM TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUECKUX BEJIHYNH;

UMETh TpeACTaBICHUS] 00 OCHOBHBIX A3Tanax pPa3BUTUA T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoabusie — Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 16 1
5 B3anMHOe pacnionokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 7
IIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD MPSAMBIX U 16 1
MJIOCKOCTEHN B IPOCTPAHCTBE
VYTIiabl v paccTosIHUA 11
MHororpanHuku
BekTops!l B IpoCTpaHCcTBE
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrmueckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKass TEOMETPHS 10 1
) [ToBTOpEHwME, 0606H.[6HI:I€ " 12 1
CUCTEMAaTH3AIHsI 3HAHHUHA
3 O06bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 9
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, 0606HI€HI:I€ " 1 1
CUCTEMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS cTepeoMeTpHH: TOUKa, MpsMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHs Ha PUCYHKE
TJIOCKOCTH, MAPAJIICITBHBIX MTPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroImecs mpsmas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICACTBUSA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC

CICOCTBUA U3 HUX. CnocoObl 3aJaHusA
MpsAMBIX U ILIOCKOCTEH B IPOCTPAHCTBC.




O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300pakenue ceueHuil nupaMupsl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0pakeHne epeceucHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETAMU

10

Merton cresioB it TOCTPOSHUS CEUSHUI

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBoiicTBa nepeceyeHuid MpsIMbIX U
ILIOCKOCTEN

11

Mertop cie10B Uit HOCTPOCHHS CEUCHUIA.
CaolicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEMN

12

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3alHCh 11aroB
MMOCTPOEHUS

13

14

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX qepTemel‘/’I M 3aI1MCh 111aroB
MTOCTPOCHHUS

[TocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
IIOCTPOCHHUS

15

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TOuKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEU U 3allUCh L1aroB




MOCTPOEHUS

16

17

18

19

KontponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBarouecs npsmele.
[Tpu3Haky CKPEMUBAIOIINXCS MPSMBIX.
[TapannensHble MpsiMble B TPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JAHHOU MPSIMOM, IPOXOIALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha TaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapaJUIEIBHBIX MPSAMBIX INIOCKOCTBIO

[TapannensHocTh Tpex npsMbIx. Teopema o

TpEX MapajuieabHbIX IpsIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

20

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapainenbHON IPOEKIUU

21

[HenTpanbHas mpoekuus. Yroi c
COHAIPABJICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

22

[TonsATHA: MapamuIeTbHOCTh MPSAMOMN U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMON U
IJIOCKOCTH




23

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

24

[TocTpoenue ceueHusi, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajjIeIbHOIO IPyrou npsimoil. Pacuér
OTHOLUEHUH

25

[MapannenbHas MPOEKIHs, TIPUMEHEHUE JUIS
MIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CeoncTaa
napajuiefienune1a u IpusMbl

26

27

28

29

[TapannensHele ockocty. [pusnaku
HapajlIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHOU
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX NIEPECEUEHHUS IPU
[IEPECCUYCHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TpEThen

IToBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
IToBropenue: Teopema [Tudaropa Ha
IIJIOCKOCTH

30

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuleJenunea




31

Boruucienue 1nuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM IIapajuieIeuIIe e

32

33

34

35

IlepneHMKyYIAPHOCTD NPSIMOM U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
MPSAMOU U TIIOCKOCTH

[leprieHAMKYASIPHOCTD MPAMOU U
iockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH NPAMOM, IpoXoasIen
yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHANKYISPHOH K MJIOCKOCTH

IImockoctu n MNEPINCHAUKYIIISAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

36

[lepneHquKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIsipa U3 TOYKH HA

MPSAMYIO

37

38

Teopema o TpEX neprneHAUKyIApax
(npsiMast u oOpatHas)
Teopema o TpEX neprneHAUKyIApax
(npsimast 1 oOpaTHast)

39

Yron Mexay CKpenBaromuMHUCs
TIPSIMBIMH.

40

ITouck neprneHANKYISIPHBIX MPSIMBIX C
MIOMOILBIO NEPIEHIUKYIISAPHBIX INIOCKOCTEH

41

ITocTpoenue ceueHuii kyoa, IpU3MBI,
MPaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH




42

CummeTpusi B IpOCTPAHCTBE OTHOCUTEIBLHO
IockocTH. [lnockocT cummeTpuii B
MHOTOTPaHHUKAX

43

44

45

[Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

CriocoObl OIyCTUTh NEPIEHIUKYJIISAPBI:
CUMMETpPHUS, CIABUI TOYKHU 110 NapalIeIbHON
npsimMoi. CIBHUT 1O HEnapaulenbHON
MPSAMON, U3MEHEHUE PACCTOSHUI

46

KonTponbnas padora "B3aumnoe
pacrioyio’keHue MpsIMbIX U MJIOCKOCTEN B
npoctpaHcTae”

47

48

49

I'eomerpuyeckne METObI BHIYUCIICHUS
yrila MEeXIy NPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yrja
[lepnenukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISPHBIX IIIIOCKOCTEN

50

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOK
IIepECEUEeHMs IBYX IUIOCKOCTEN
[IEPIEHIUKYIISIPHBIX TPEThEU IIIIOCKOCTH

51

[IpsiMOyTONBHBIN MapajuIeaenuIe; Kyo;
HU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuienenunesna. Teopema o 1uaroHaan
MPSIMOYTOJIBHOTO TIapajuiesienuneia u




CIICIICTBHE U3 Hee

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAIOIHNXCA NPAMBIX, PACCTOAHUC

52 MEXy CKPEUIMBAIOIIUMHUCS MPSIMBIMH B
MPOCTHIX CUTYAIHIX

53 PaccrosiHre OT TOUKH /10 MIOCKOCTH,
paccTosiHAE OT MPSAMOMN J0 MIIOCKOCTH
Brruucienue pacCTossHUN MEXITY

54 CKPELIMBAIOIUMHUCS MPSIMBIMH C TIOMOIIBIO
NEePIEHANKYIIIPHOHN MIIOCKOCTH
TpéxrpaHHblid yroyi, HEpaBeHCTBaA IS

55 TpexrpaHHbIxX yrios. Teopema Iludaropa,
TEOpPEeMbI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOT'O yria

56 KonTponbnas padota "Yrisl u
paccrosiHus"

57 [Iupamupa. Bunsl nupamun. [paBunsnas
nupamua [psmas 1 HakJIOHHAs TPU3MBI

58 [IpssMoit napayenenunen,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo
Brimykieie MEHOTOTpanHuKH. Teopema

59 Oiinepa [IpaBuiibHbIE U OTYTIPAaBUIbHBIE
MHOTOTPaHHUKH

60 KonrtponsHast pabora "MHOrorpaHHUKHT"

61 [ToHsATHE BEeKTOpA HA IJIOCKOCTH U B
MIPOCTPAHCTBE

62 Cymma BekTOpoB Pa3sHOCTE BEKTOpPOB

63 [IpaBuiio napannenenunena




64 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxenue BexTopa 1o 6aszucy Tpéx

65 BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH 1
CkansipHO€ IPOU3BEIEHUE

66 Brruuciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE

67 [Ipocreiinme 3a7auu ¢ BEKTOpaMu

68 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1

Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
3 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
4 BekropHoe npou3BeneHue 1
5 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1

MporpaMMHUpPOBaHUE
6 AHaMTUYECKHE METO/IbI pacyéra yria 1

MEXIy MPSMBIMH B MHOTOTpaHHUKAX
7 AHaMTUYECKHE METO/IbI pacyéra yria 1

MEXIY MIOCKOCTSIMUA B MHOTOTpaHHUKAX
8 dopmyna pacCTOSHUS OT TOYKH J10 1

IUIOCKOCTH B KOOpJIMHATaX
9 Haxoxnenue paccTostHui OT TOYKHU 710 1

MJIOCKOCTH B KyO€, MpaBWIILHON TUpaMue
10 KonTtponbHas padora "AHanuruyeckas 1 1

reoMerpust"
11 CedeHust MHOTOTPAHHUKOB: METO/T CJIC/IOB 1
12 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE 1

IJIOCKOCTH, IIECPECCUCHUA IIPAMBIX U




IJIOCKOCTEN

13

14

HapanneanLIe IMPAMBIC U IIJIOCKOCTH:
napaajaCJIbHbIC CCUCHUS

HapaJ'IJ'ICJ'IBHLIe IIPSAMBIC U ITJIIOCKOCTH:

YIJIbI MEXY CKPCIINBAIOIIUMUCSH
MMpAMBIMHA

15

[IepnieHauKynsIpHBIC IPSAMBIE U
IJIOCKOCTH: CTAHAAPTHBIE I1aphl
NEPIEHIUKYIISAPHBIX INIOCKOCTEN U
IIPSAMBIX, CHMMETPUH MHOTOI'PAHHUKOB

16

[IepnieHauKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHANKYIIApAx

17

18

19

[IepnieHauKyIspHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JUIVH B
MHOTOI'PAaHHHUKAX

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
dbopMyITBI TSI IIOMIAACH, COOOpaKEHUS
og00ust

[ToBTOpEHUE: MIIOIIATU MHOTOYTOJIbHUKOB,
dbopMyIBI TSI IIOMIAACH, COOOpaKEHUS
moxoous

20

[Tnomaay ceyeHnit MHOTOTPaHHUKOB:
IUIOINAM MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MoA00Us

21

Inomaay ceyeHnii MHOrOTPaHHHUKOB:
TIJIOIIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 1O 100Mst




KonTtponsnas padora "[loBTopenue:

22 MHOTOT'PAaHHUKHU, CEYCHUS
MHOTOTPaHHUKOB"

93 O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaienenumeaa

24 3anaun 06 yABOEGHUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TpHUCEKIIUHU yTIia
CrepeoMeTpHuuecKUe 3aJa4u, CBSI3aHHBIC C

25 00BEMOM MPSAMOYTOJIBHOTO
napasuieNienumnena
[Ipuknagnaeie 3a1a4u, CBSI3aHHBIE C

26 BBIUMCJIEHHEM 00BbEMA IIPSIMOYTOJIBHOTO
napasuieNienumneia

27 O0BEM IPSAMON TPU3MBI

98 CrtepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIC C
BbIYUCIICHHEM 00BEMOB IPSMOM MTPU3MBbI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

29 onpeaenéaHoro uarerpaita. O0bém
HAaKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

30 onpeaenéaHoro uarerpaita. O0bém
TTUPAMHU/TBI

31 ®dopmyna 06béMa nupamuibl. OTHOIIEHHE
00BeMOB MUpaMuU ¢ OOIITUM YTIIOM
CrepeoMeTpHUeCcKHe 3a/1auH, CBSI3aHHBIE C

32 ’
00BbEMaMU HAKJIOHHOM MPU3MBI

33 CrepeomeTpHUeCcKHe 3a1auH, CBSI3aHHBIE C

00BEMaMH MUpaMUIbI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

34 Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPAMUIbI

35 [Tpumenenne 00bEMOB. Brruncienue
PaccTOsIHUSA 10 IIOCKOCTH

36 KoHntponbhas padora "O0bEM
MHOTOTpaHHUKA"
Hununapuyeckasi IOBEPXHOCTbD,

37 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

38 Humuaap. [Ipsamol KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH LUAIUHIPA

39 Konunyeckas HoBepXHOCTh, 00pazyroliue
KOHHYECKOU noBepxHocTu. Konyc

40 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

41 [Tomans 60K0BOI MOBEPXHOCTH U MOTHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckre 3ajaun Ha

42 JI0Ka3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUYEHUN MIMHpPA, KOHYCa

43 [Ipuknansble 3a1aun, CBsI3aHHBIE C
HUJIUHAPOM

44 Cdepa u map
[Tepeceuenue ceps! u mapa c

45 iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Buj u n300paxenue mapa

16 VYpasuenue chepsl. [Inomans chepst u eé

qacTen




47 Cummerpus chepsl 1 mapa
CrepeoMeTpuuecKre 3aa4u Ha

48 JIOKA3aTelIbCTBO U BHIYHMCIICHHE,
CBSI3aHHBIE CO CEPOH U mapom,
MMOCTPOEHUEM MX CEYEHUH IIJIOCKOCTBIO

49 [Tpuxnanuelie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,

50 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIaPTHbBIE
monoous

51 Paznnunble KOMOMHALIMK TEJT BPAICHUS U
MHOTOI'PAaHHUKOB

59 3agauu o Teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

53 KonTponbnas pabora "Tena u
MOBEPXHOCTHU BpauieHus"

54 O06neém muuHapa. Teopema 06 00bEME
MPSIMOTO IIMJIMHIPA

55 Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

56 [Tnomaau 60KO0BOM U MOTHON
MOBEPXHOCTU KOHYCa

57 CrepeoMeTpHuuecKre 3aJJau, CBSI3aHHBIE C
BbIUKCJIEHHEM 00BEMOB IIMIIMHpPA, KOHYyCa
O0BEM mapa 1 I1apoOBOTO CEKTOPA.

58 Teopema 06 06béMme mrapa. [lnomans

cheprl. CTepeoMeTpudecKre 3a/1a4u,
CBSI3aHHBIE C BEIUHCIIEHHEM 00BEMOB




11apa, IapoBOro CETMEHTA U 1IapOBOI0
CeKTopa

59

[Mpuknanueie 3axaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
rtonabio ceprl. COOTHOMICHUS MEXKITY
TUTONIA/ISIMU TTIOBEPXHOCTEH M 00bEMaMu
IMONOOHBIX TEN

60

[TomoGHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne 06bEMa pu o 100uu.
CrepeoMeTpHUECKUE 3a]]a9H, CBI3AHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOMIA IeH
MOBEPXHOCTEN

61

62

63

Kontponbnas padota "[lnomann
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TN

JBmxenus npoctpancTBa. OToOpakeHusl.
JIBrokeHus U paBeHcTBO ¢uryp. O0mue
CBOMCTBA JBHYKECHUU

Buael nBrkeHHit: napauiesbHbIN IEPEHOC,
LEHTpAJIbHAsA CHMMETPUS, 3epKajbHAs
CHMMETPHS, IIOBOPOT BOKPYT MPSIMOK

64

[IpeobpazoBanus nonodus. [psmas u
cthepa Diinepa

65

FGOMeTpI/I‘-ICCKI/Ie 3aia4u Ha IIPUMCHCHUC
JABUXXCHUA

66

KonTtponbHas padora "Bekrops! B
npocTpaHcTae”

67

O6o06matomiee moBTopenue 11 moHsTHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,




CHUCTeMaTU3als 3HAaHUI:
"[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEHN B
npocTpaHcTBe"

Ob6o6maromee nosropenue 11 nmoHsTHi 1
MeTo10B Kypca reomerpun 10-11 knaccos,

68 o 1
cucreMaTtu3alus 3HaHui: "BexTopsl B
npocTpaHcTBe"

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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