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IlosicHuTeNbLHAA 3alHCKA

Pabowas mporpamma no reomeTpuu mis ydammuxcs 10 xmacca b cocraBneHa B COOTBETCTBUHM C TpeOOBaHUSAMH (ellepalbHOTO KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAAapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs C YUETOM MPUMEPHOH MPOrpaMMBbl OCHOBHOTO OOIIeT0 00pa30BaHuUs M0 T€OMETPHH.
Hopmartuhyto 0a3y ass pa3paboTku paboueii mporpaMmsbl IPEICTaBISIFOT TOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @enepanumny;

- IIpuka3z MunuctepctBa oOpazoBanus Poccuiickoit @enepannu ot 05.03.2004 r. No 1089 «DenepanbHblii KOMIIOHEHT TOCYIaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- IIpukaz MunucrepcTBa oOpazoBanusi Poccuiickoit @enepamuu ot 09.03.2004 r. Nel312 «®DenepayibHbIil 0a3MCHBIN y4eOHBIM TUTAH U
IIpUMEpHBIE yueOHbIE TUIaHbI 715 00pa3oBaTeNnbHbIX yupexaeHni Poccuiickoit denepanuu, peanus3yonux NporpaMmsl 0OIIeEro 00pa3oBaHus»

- [Ipuxa3 Munucrepcta oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 31.03.2014 Ne 253 «O06 yrBepkaeHnn ¢enepalbHOTO MepeyHs
Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJB30BAaHUIO TMPH peaM3alliil MMEIONMX TOCYAAPCTBEHHYIO AaKKPEIUTALUI0 00pa30BaTENbHBIX MPOTPaMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CPeTHEro 001IIero 0Opa3oBaHUs.

- Ilpuka3z Munucrepcta oopazoBanusi u Hayku Poccuiickoit @enepannu ot 08.06.2015 r. Ne 576 "O BHecenun usmenenuii B OI1
Y4eOHHUKOB, PEKOMEHIyEMBIX K HCIIOJIb30BAaHHIO MIPU PEeATH3AINN UMEIOLINX TOCYAaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX IPOTPAMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CpeTHero ooero oopa3oBanus, yIBepKIeHHBIN MprukazoM MuHHCTEpCcTBa 00pa30BaHMs U HAYKH
Poccuiickoit @enepanuu ot 31 mapra 2014 roga Ne 253"

- TlocranoBienue ['maBHOTO rocyaapcTBeHHOro caHuTapHoro Bpaua Poccutickoit @eaepanuu ot 29.12.2010 r. Ne 189 (pen. Ot

25.12.2013) «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-311AEMHUOJIOTHYECKUE TPEOOBaHUS K YCIOBUSAM U OpraHu3alnuy oOydyeHus B
00111€00pa30BaTENBHBIX YUPESKICHUAXY;
Pabouas mporpamma coctaBiieHa Ha OCHOBE ITPOTPaMMBbI, OTTYOJTMKOBAHHOM B COOPHUKE MPOrpaMM 0011e00pa30BaTENIbHBIX YUPEIKICHUN:
I'eometpus. 10 — 11 kaccsr;
Cocrasutens: Bypmucrposa T.A.;
Mocksa, uznarenbctBo «I[Ipocsemenue», 2009. — 95 c.
Paboyas mporpamma oprHeHTHpOBaHa Ha HcIoib3oBaHue yueOnuka: A.B. Iloropenos, ['eomerpus 10 — 11 xir.: yaeOHUK 11st
o0mieo0pazoBarenbHBIX opranusanuii u3a. — M.: [Ipocsemenue, 2012. — 224 c.
CornacHo ¢enepaabHOMY KOMIIOHEHTY ['ocyaapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpeaHero (MOJHOT0) 0O0pa3oBaHUs MO MAaTeMaTHKE
(reoMeTpus) U3y4eHHE MaTEMATHKH Ha MPO(QUILHOM YPOBHE CpEIHEro (I0JIHOTO) 00pa30BaHHs HANPABJICHO HA JOCTIKEHHE CIEIYIOMINX [IETeH:
v ¢opMupoBaHue mNpeacTaBIeHHII 00 HIESIX M METOJaX MAaTeMaTHKH, O MaTeMaTHKe KaK YHHBEpPCAJIbHOM SI3bIKE HAyKH, CPEICTBE
MO/ICTTUPOBAHUS SIBIICHUH 1 TIPOIIECCOB;
v OBJIaJIeHHe YCTHBIM M MUCHbMEHHBIM MaTEeMAaTUYECKUM SI3BIKOM, MAaTEMAaTUYECKUMU 3HAHUSMH M YMEHHUSIMH, HEOOXOAMMBIMH JUTS M3Y4EeHUS
IIKOJIBHBIX E€CTeCTBEHHO-HAYYHBIX JUCHUIUIMH, VIS MPOJOJDKEHHUS 00pa30BaHUs U OCBOCHHS N30paHHON CIENMAIbHOCTH Ha COBPEMEHHOM YPOBHE;
v Pa3BUTHE JOTMYECKOTO MBIIUJICHUS, AITOPUTMUYECKON KYyIbTYphl,  IMPOCTPAHCTBEHHOTO BOOOpaKEHUS, pPa3BUTHE MAaTEMaTHYECKOTO
MBIIUIEHUS! W HMHTYWIMH, TBOPYECKHX CHOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM Ui TMPOJOJDKEHHUS 0Opa3oBaHUS M JUISI CaMOCTOSITEIBHOU
JEeATeIbHOCTH B 00JIaCTH MaTEMAaTUKU U €€ TIPWIOKEHUH B Oyayiieit mpodeccuoHanbHOM NesITeIbHOCTH;
v BOCIIMTAHUE CPEJCTBAMU MATEeMAaTHUKU KYJIbTYPbl JMYHOCTH: 3HAKOMCTBO C MCTOPHEH pPa3BUTHsS MaTEMAaTHUKH, HBOJIOIHEH MaTeMaTHYECKUX
ujel, TOHUMaHKe 3HAaYMMOCTH MaTeMaTHUKHU ISl OOIIECTBEHHOTO Mporpecca.



Henamu uszyuenusn 2eomempuu ¢ 10 Knacce sBIAIOTCS: COCOOCTBOBaHME (HDOPMUPOBAHHUIO MPOCTPAHCTBEHHBIX MPEACTABICHUHN YyYaIlllUXCS;
PA3BUTHUIO JIOTHUYCCKOI'0 MBINUJICHHA, IMOJArOTOBKE alllapara, H€O6XOI[I/IMOFO IJId U3Yy4YCHUST CMCIKHBIX JUCHUINIMH, HPOOOJDKCHUS O6pa3OBaHI/ISI n
OCBOEHHS BEIOpAHHOM CHEIUATLHOCTH HA COBPEMEHHOM YPOBHE.

B nmpo¢unbeHOM Kypce copepikanue 00pa3oBaHus, MPEICTABIEHHOE B OCHOBHO IITKOJIE, PAa3BUBACTCS B CIEAYIOIINX HANPABICHHUSIX:
v paciIMpeHHe CHUCTEMBbl CBEJIEHUI O CBOMCTBaX IUIOCKUX (PUIyp, CHCTEMAaTHYECKOE H3Y4YEHHE CBONCTB IPOCTPAHCTBEHHBIX TEIN, Pa3BUTHE
MPEJICTABICHUA O TEOMETPUICCKIX U3MEPEHUSX;
4 COBCPHICHCTBOBAHUC MATCMATUYCCKOI'O pa3BUTHA OO0 YPOBHA, IMO3BOJIAIOUICTO CBO6OZ[HO MNPUMCHATH H3YYCHHBLIC CpaKTLI u MCTOAbI IIpHU
peleHNH 3a1a4d U3 Pa3IMuHBIX pa3AesioB Kypca, a TakKe MCIIOJIb30BaTh UX B HECTAHJAPTHBIX CUTYALIHAX;
v (dbopMHUpOBaHHE CIIOCOOHOCTH CTPOUTH W WCCIIEOBATh MPOCTEHIINE MaTeMaTHYeCKHE MOJICH MPH PENICHHH MPHUKIATHBIX 3a7ad, 3a7ad u3
CMCXKHbBIX AUCHUIIINH, yrny6neHHe 3HAHUU 00 OCOOEHHOCTIX NMPUMCHCHUSA MATEMAaTHYCCKHUX MCTOAOB K HCCIICAOBAHUIO IMPOLCCCOB U SIBJICHUU B
IIPUPO/IE€ U OOLIECTBE.

H3menenusn, necennvle ¢ npoZpammy
3a OCHOBY IJIaHUPOBAaHMSA B3ATa IpUMEpHas aBTopckas nporpamma [loropemoBa A.B. u3 cOopuuka nporpamm T.A BypmucrpoBoii.
KonnyecTtBo 4acoB, OTBOJUMBIX HA M3y4EHUE TEM Kypca, HE3HAUUTENILHO OTIMYAETCA OT peKoMeHayeMoro uucia. Ha 3 yaca ymioTHEHO u3ydeHue
naparpada «JlekapToBbl KOOPAMHATHI U BEKTOPBI», MOCKOJBKY M3y4eHUE BEKTOPOB U JEKAPTOBOM CHCTEMBI KOOPAMHAT HOCUT, B OCHOBHOM, XapaKTep
MIOBTOPEHUS, TaK KaK BEKTOPHI M3Y4aJIUCh B Kypce IJIaHUMETPUH, a I€KAPTOBBI KOOPAUHATHI — B Kypce anreOpbl JeBATUIIETHEN IIKoJbl. HoBbIM 1id
yyalxcs SBJISETCSl MPOCTPAHCTBEHHAs CHUCTEMa KOOPJAMHAT U TpeXMEpHbIH BEKTOp. BhlmieykazanHble 3 yaca B LESAX JIYYLIETO YCBOEHMSI HOBOT'O

y4eOHOTO MaTepHualia U perieHus 3a1ad npuOaBiIeHbl B Taparpadsl « AKCHOMBI CTEPEOMETPHH U UX MpocTeitime ciaenctBus» (+ 14) u «IlapamiensHocTs
MPSAMBIX U TUIOCKOCTEH» (+ 24).

B mHacrosmeidt mporpamMmme B TIOCIEIOBATEIBHOCTH HM3y4eHHS Y4eOHOTO MaTepuaia MpOW3BEleHA IEepPEecTaHOBKA: IMPOXOXKICHHE OJoKa
«30paHHBIE BOMPOCH IUIAHUMETPUW» BbIHECEHO B pasnen «[loBTropenme» Ha BTOpoe mosyroaue 11 kmacca, mocnme maparpada «OO0beMbl U
MOBEPXHOCTH TEM BPAIICHHUS», YTO COOTBETCTBYET JIOTHKE aBTOPCKOTO pacmpesiesieHus: yaeoHoro marepuaina [loropenoseim A.B., uzyueHue paszsiena
«MHororpanHukn» nepeHeceno u3 11 knacca B 10 kiacc.

O0ocHOBaHUE: €CTh IeNIECO00Pa3HOCTh B M3YUYCHHH pasnena «MHororpanHukm» B 10 Kiacce, MOCKOJIbKY MaTepHall SIBJISICTCS JUIS YUalIuXcs
a0COTFOTHO HOBBIM, pa3zen «/30paHHbIe BOTPOCH! INITAHUMETPUN» JIOTHYHO BhIHECTH B pasfen «[loBTropenue» Ha BTOpoe momyromue 11 xmacca mst
Ka4eCTBEHHOMN NOATOTOBKU K UTOTOBOW aTTECTAIUU.

IInanupoBanne B npuMepHoii mporpamme Iloropesnosa A.B. n3
coopauka bypmucrtposoii T.A.

IlnanupoBaHue B HACTOsII el MPpOrpaMme

§9. M30panHbIe BONMPOCHI MJIAHUMETPUH — 154

§9. M36panHbIe BONPOCHI MIIaHUMETPUH — 04

§1. AKCHOMBI CTEPEOMETPUHN U MX IPOCTEHUIINE CIEACTBUS — 54

§1. AKCHOMBI CTEPEOMETPUHN U MX IPOCTEHUIINE CIEACTBUS — 64

§2. IapanmiensHOCTh MPSAMBIX U IJIOCKOCTEH — 124

§2. TlapannenbHOCTh NPSAMBIX M MIOCKOCTeN — 149

§3. IleprieHIUKYIAPHOCTH NPSAMBIX U TJIOCKOCTEN - 154

§3. IleprieHIUKYIAPHOCTH NPSAMBIX U TJIOCKOCTEN - 154

§4. JlexapToBB!l KOOPAMHATHI U BEKTOPHI — 184

§4. JlexapToBBl KOOPAWHATHI U BEKTOPHI — 154

IToBTOpenue — 3u

§5. MHuororpanauku —15 4

IloBTOpenue — 3u




Mecmo npeomema ¢ yueonom naane Jluyesn
[IpuMepHOE MOYypOYHOE IMIIAHUPOBAHUE COCTABJICHO B pacyeTe Ha 2 yaca B HEJIEINI0, BCEro 68 4acos.
KoHTpoabpHBIX paboT - 5, BHEYPOUHBIX 3a4ETOB 10 TEOPHH (AKCHOMBI CTEPEOMETPHUM U UX CIIEJCTBUS, NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD
B IIPOCTpaHCTBE) - 2. DOPMBI MPOMEKYTOUHOM U UTOTOBOM aTTECTALIMU ONPEACISIOTCS COTIACHO Y CTaBy 00pa30BaTENbHOTO YUPEHKICHHUS.



YUYEBHO-TEMATUYECKUUA MJIAH

Koa-
Tema BO Conep:xanue JeATeJIbHOCTD YYAIIUXCS MPH U3YyYEeHUH TeMbl
4acoB
AKCHOMBI 6 Axkcuomsl crepeomerpui. [lonstre 06 akcuomatuueckoM | 3HaTh: IpocTeiine (GUrypsl B IpoCTPAHCTBE, aKCHOMBI
CTEPEOMETPUU U UX crnioco0e nocrpoeHus reomerpun. CylecTBOBaHHUE CTEpPEOMETPUHU. TEOPEMY O CYLIECTBOBAHUM U
MIPOCTEHIIINE CIEICTBUS IJIOCKOCTH, MPOXOIAIIEH Yepe3 JaHHYI0 NMPSAMYIO U €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAIIEN Yepe3 JaHHYIO
JaHHYIO TOUuKy. [lepecedyenne npsiMoii ¢ IIIOCKOCTHIO. MPSIMYIO U JAHHYIO TOUKY; TEOPEMY O IEPECEUECHUN
CymiecTBoBaHUE MIIOCKOCTH, IPOXOIAIIEH Yepe3 TpU IPSMOH € IUIOCKOCTBIO; TEOPEMA O 33JaHUU IIJIOCKOCTH
JTAaHHbIE TOYKHU. TpeMs TOUKaMHU.
OcHognas yenb: cHOPMUPOBATH NPEICTABICHUS YMmerb: n300paxats 1 0003HaUATh NMPOCTEHIINE PUTYPHI,
yydaluxcs 00 OCHOBHBIX MOHATHSAX U aKCUOMAaX IIPUMEHSTH aKCHOMBI K PELICHHIO 33/1a4; 10Ka3bIBATh
CTEPEOMETPHUHN. TEOPEMBI, IPUMEHSTH NIPU PELICHUH 3a]1a4
[TapamiensHOCTB 14 | IlapannenbHble npsMble B mpocTpaHcTse. [Ipu3Hak 3HaTh: B3aMHOE PACIOJIOKEHUE 2-X MPSAMBIX B
MPSIMBIX U IIJIOCKOCTEN NapajuleIbHOCTH NpsAMBbIX. [Ipu3HaK napaiienbHOCTH IIPOCTPAHCTBE; MPsIMON U TIocKOCTH. [loHsTHE
psiMOi U TIockocTH. [Ipu3Hak napamieabHOCTH NapajuIeIbHBIX U CKPELMBAOIINXCS IPSIMBIX. TeopeMy o
mwiockocTel. CyllecTBOBaHUE IIIOCKOCTH, NapaJyIeIbHON | CYIIECTBOBAHUM MPSIMOIL, IPOXOAALIEH Yepe3 NaHHYIO
JaHHOM m1ockocTu. CBONCTBA NapajuIeIbHbIX TOYKY ¥ HapajuielbHYIO JaHHOW MPSIMOM ; IOHATHE
mwiockocrell. [lapamiensHoe NPOEKTUPOBAHNUE. NapajuIeIbHOCTH MPSIMON U TUVIOCKOCTH; IPU3HAK Ma-
N300paskeHue MpoCTPaHCTBEHHBIX (PUTYpP HA TNIOCKOCTH | PAJUIEIBHOCTH MPSIMOH 1 TUIOCKOCTH. Bo3MoskHBIE
U €r0 CBOMCTBA. Cllydad B3aMMHOT'O PacIlOJIO’KEHUS IBYX INIOCKOCTEH B
OchosHas yens: NaTh y4alUMCs CUCTEMAaTU4YECKUe IIPOCTPAHCTBE; MOHATHE MAPAJIETbHOCTH III0CKOCTEH;
3HAHUS O MAPAJUIEIBHOCTH MPSAMBIX U TUIOCKOCTEN B MPU3HAK N1apAJUIEIBHOCTU INIOCKOCTEMH.
IIPOCTPAHCTBE. YMmerb: n300paxats 1 0003HaYaTh MpOCTEHIINE PUTYPHI,
IIPUMEHSTh U3YUEHHbIE TEOPEMBI ITPU PEILICHUH 33/1a4.
[lepnieHIMKYIIPHOCTD 15 | IlepneHAUKYISIPHOCTD NPSMBIX B IIPOCTPAHCTBE. 3HaTh: onpeaeneHNe NepIEeHANKYISIPHBIX MPSIMBIX B

MPSIMBIX U IIJIOCKOCTEN

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U IJIOCKOCTH.
ITocTpoeHue neprneHMKYISIPHBIX PSAMOU U IIJIOCKOCTH.
CBolicTBa NEPIEHINKYISAPHBIX MIPSMOM U IJIOCKOCTH.
Ilepnenaukyisap u HakJIOHHas. Teopema o Tpex
nepneHauKyisapax. IlpusHak nepnesuKyaIspHOCTH
m10cKocTer. PaccTosiHue OT TOYKH 10 TNIOCKOCTH.
Paccrosanuu ot npsimoit 10 miockoctu. Paccrosinue
MEKy NapajuIeIbHBIMU IJIOCKOCTSAMU. PaccTosiHue
MEK/ly CKPEIUBAIOIUMHUCS NPSIMBIMH.

IIPOCTPAHCTBE; PU3HAK IIEPIICHIUKYIIIPHOCTHU MIPSIMOHN U
IIJIOCKOCTH; CBOMCTBA NEPIEHANKYIISIPHBIX MPSMBIX U
IJIOCKOCTH;

OIIPENIETICHUY NIEPICHANKYJIIIPA U HAKIIOHHOM;

TEOpEMY O TPeX NEPHEHAUKYIAPAX; MIPU3HAK
MEPIEHIUKYIIIPHOCTHU IIJIOCKOCTEM; IIOHITUE PACCTOSHUS
MEXK/y CKPEIUBAIOIIUMUCS PSMBIMU;

YMerhb: CTPOUTH NEPIEHANKYIISIPHBIE MPAMYIO U
IJIOCKOCTh; IPUMEHSTH IPaBUila OPTOTOHAIBHOTO




OchosHas yens: NaTh y4alUMCs CUCTEMAaTH4ECKUe
3HAHUS O MEPIEHANKYISIPHOCTH NMPSMBIX U TUNIOCKOCTEN B
IPOCTPAHCTBE.

MPOCKTUPOBAHUA B TCXHHUYCCKOM YCPUCHUH,
peuaTth 3aJa4 Ha MPUMCHCHUEC U3YUCHHOT'O MaTcpualia.

JlexapToBBI 12 | BBeaeHue nekapTOBbIX KOOPAUHAT B IPOCTPAHCTBE. 3HaTh: NOHATHE AEKAPTOBBIX KOOPAWHAT B
KOOPAMHATHI U BEKTOPBI Paccrosnue mexny Toukamu. [Ionsatre o cummerpuu B IIPOCTPAHCTBE;
B IIPOCTPAHCTBE IIPOCTPaHCTB (LIEHTpajbHasl, OCEBasl, 3epKaJIbHas).. (bopMyITy pacCTOSHUS MEXKAY TOUKAMU;
CuMMeTpHs B IpUPOJE U HA IIPAKTUKE. (bopMyITy KOOPAWHATHI CEPETUHBI OTPE3Ka;
VYT0JI MEXy CKpELIUBAIOIMMHUCS MPSAMBIMHU. YTOJI MIOHSATHE CUMMETPHUHU B IIPOCTPAHCTBE;
MEXKy NPSIMOM U IJIOCKOCTBIO MOHATHS: IBUKEHUS, TapajiIeIbHOTO IIEpEeHoca, 1o100Us
JIBYrpaHHBIN yroJi, TMHEHHBIN YTOoJl ABYTPAHHOTO YIJIA. IIPOCTPAHCTBEHHBIX (DUTYD; YIIa MEXIY
OproronansHoe npoexrtuposanue. Ilnomans CKPELIUBAIOIIMMHUCS IPSIMBIMU; YIJIa MEKy NPSIMOU U
OPTOTOHAJILHOM IPOEKIIMU MHOTOYI'OJIbBHUKA. YPABHEHUE | IUIOCKOCTBIO, YIJIa MEKY INIOCKOCTSMH, OPTOrOHAJILHON
cepbl_U IIOCKOCTH. IIPOEKLIUYA MHOTOYTOJIbHUKA, BEKTOPA; IEHCTBHS HAJl
BekTopsl B npocTpaHcTBe (MO1yJIb BEKTOPA, PABEHCTBO BEKTOPaMHM; CBOMCTBA NIapaJUIEIbHOIO IEPEHOCA;
BEKTOPOB, YroJl MeX/1y BekTopamu). [leiicTBust Haj YpaBHEHUE MJIOCKOCTH.
BEKTOpPaMHU B IPOCTPAHCTBE (CI0KEHHE BEKTOPOB, YMerb: HaXOUTh KOOPANHATHL: BEKTOPA, CEPEAUHBI
YMHOKEHHE BEKTOPOB Ha YUCIIO, CKAJIIIPHOE OTpe3Ka, PaCCTOSHUE MEXKIY TOUKAMH, YrOJl MEXKIY
IIpou3BeieHNE BEKTOPOB). KouinHeapHble BEKTOPSI, CKPELIUBAIOIIMMHUCS IPSIMBIMH, YTOJI MEXAY IPSIMOU U
PasnoxxeHne BeKTOpa 10 1ByM HEKOJUIMHEAPHBIM IJIOCKOCTBIO, YTOJI MEXK Ty INIOCKOCTSAMU. IUIOLIAb
BekTopaM. KomiutaHapHbie BeKTOpbI. PasnioxeHue OPTOTOHAJILHOM IIPOEKIMH, MHOIOYT OJIbHHKA.
BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM
OcnosHas yensb: 0000UIUTH U CUCTEMATU3NPOBATH
MIPEACTABIICHUS YYalIUXCs O BEKTOPAX U AEKAPTOBBIX
KOOPAMHATAX, BBECTH IOHATHS YTIIOB MEKY
CKPELIUBAIOIIMMHUCS IPSIMBIMH, MEKy IPIMOU U
IJIOCKOCTBIO, IBYMSI INIOCKOCTSIMU.
MHororpaHHuku 15 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYrPaHHBIN yIJIa. 3HaTh: ONpeAeIeHUs: npu3Mbl, OCHOBaHUH, OOKOBBIX

MHororpanssie yribl. Bepumnsl peOpa, rpanu

MHOrorpaHHuka. Pazseprka. Belllykiible MHOTOTpaHHUKH.

[Ipusma, ee ocHOBaHuUs, OOKOBBIE pedpa, BHICOTA,
O0KOBast MOBEPXHOCTH. [IpsMast 1 HaKJIOHHAsI TPU3MA.
[IpaBunbHas npusMa. [lapamienenunen, ky6. [lnomans
OpPTOTOHAILHOM MPOEKIIMH MHOTOYTroJibHUKA. . O0beM
MPSIMOYTOJIBHOTO Napajuienenunena. OobeM HaKIOHHOTO
napauienenunena. O6peM npusmel. PaBHoBeIMKHE Tena.
[TonsaTre 0 cuMMETpUH B TPOCTPAHCTBE (LICHTPATIbHAS,

pebep u rpaHeid, quaroHaiel U TUaroHaIbHBIX CEYCHUH,
BBICOTBI, OOKOBOM U MOJIHON NOBEPXHOCTEN MPU3MBI;
MIPSIMOM IIPU3MBI, IPABUIIBHOW ITPU3MBI;
napajuiesenuIea, NpsMoro napajuiesIenuIea,
MIPSIMOYTOJIBHOTO MapaJuIeICIUIE1a U €r0 U3MEPEHUH,
KyOa.

Tlupamuovr; BepIINHBI, OCHOBaHUs1, OOKOBBIX pedep u
rpaHei, TMaroHaJbHBIX CEYCHH, BRICOTHI, OOKOBOH U
ITOJTHOW MTOBEPXHOCTEN MUPAMU/JIbL, TPAaBUILHOMN




oceBas, 3epkaibHas). CHMMeTpUH B KyOe, B
napaiesienurnesie, B pu3Me.

[Mupamuna, ee ocHoBaHKE, OOKOBBIE pedpa, BHICOTA,
O0KOBasi IOBEPXHOCTb, TPEYroJbHAas MUPAMUA.
IIpaBunbHas nmupaMua. Y cedeHHass TUpamMuaa.
[IpencraBienne o MpaBUIBHBIX MHOTOTPAaHHUKAX
(TeTpasap, KyO, OKTadAp, AOJIEKAIP U UKOCAIP).
OchosHas yensb: NaTh y9aluMCs CHCTEMaTHIYECKUe
CBe/IeHUsI 00 OCHOBHBIX BHJIaX MHOTOTPaHHHUKOB.

MUPaMUIbI, OCH U arno(eM MpaBHIbHON MTHPaAMHUIBL;
TeTpa’pa, IPaBUIBLHOIO TETPASAPA; YCEUECHHON
MMpaMHM/ibl; OCHOBaHUM, OOKOBBIX pedep U rpaHeH,
BBICOTBI, OOKOBO# U MOJTHOM MOBEPXHOCTEN yCEUSHHOM
MIAPAaMU/Ibl; IPABWIBHON YCEUEHHOW MUPAMUJIBI U €€
anoembl. CBoiicTBa: OCHOBaHUH, OOKOBBIX pedep u
rpaHeil, AMaroHabHBIX CEYeHUH MPU3MBL; OOKOBBIX
IPAHEN U TUarOHAJIBHBIX CEYEHUN MPSMOU IPU3MBI;
OOKOBBIX pebdep U rpaHel IPaBUIIBHOW MUPaMUIbI U
IIPAaBUJIBHOM YCEYEHHOM NTUPaMU/IBL.

YMeTb: CTPOUTH IPOEKIIMOHHBIE N300paKEHUS: MPHU3M,
MIApaMU/l, YCEYEHHBIX TUPaMUJ, IPOCTEHIINX CEUEHUN
IIPU3M U IUPAMUJT; JOKA3bIBATh TEOPEMBI; pelIaTh 3a1a4H
C IPUMEHEHUEM N3Y4EHHOHN TEOPUHU.

IToBTOpEHUE

IToBTOpenue kypca 10 kiacca. Pemenue 3anau.

YMerhb: IpUMEHATH NOJIyYEHHBIE 3HAHUS IIPU PELICHUHU
Ir€OMETPUUYECKHUX U ITPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4.




TPEBOBAHMS K YPOBHIO IMOJITOTOBKH YUAIIIUXCHA

Ymemo:

4 COOTHOCHThH TUIOCKHE T€OMETpHUYECKHE (UTYPhI M TpPEeXMEpHbIE OOBEKTHI ¢ WX ONMHUCAHHSIMH, YepTEKaMH, M300paXKCHUSIMHU, Pa3InyaTh H
aHAJIM3WPOBATh B3aUMHOE PACIIOJIOKEHHUE (DUTYD;
v M300paxaTh reOMETPUIECKre (PUTYPBI U TeJa, BHIMOIHITH YEPTEK 10 YCIOBHUIO 3a1a4H;
v periaTh reOMeTpUYECKUE 3a]a4M, ONUPAsiCh HAa U3yYEHHBIE CBOMCTBA TUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (PUTYpP U OTHOUICHUN MEXTY
HUMH, IPUMEHSS aNreOpandecKuii U TPUTOHOMETPUUECKH arnmnapar;
v MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKIAECHUS MPU PELICHUU 3a]a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
4 BBIYHCIISITh JIMHEWHBIC 3JIEMEHTHI U YIJIBI B POCTPAHCTBEHHBIX KOHPHUTYpaIHsIX, 00bEMBI U TUIOIIATN TOBEPXHOCTEH TPOCTPAHCTBEHHBIX T U
UX MPOCTEUIITUX KOMOMHAIIHIH;
4 MPUMEHATH KOOPJIMHATHO-BEKTOPHBI METOJI JIJISl BBIYMCIICHUS] OTHOLLIEHUH, PACCTOSIHUM U YIJIOB;
4 CTPOUTDH CEUEHHUS MHOTOTPAaHHUKOB U M300pakaTh CEYEHUs TEJ BpaIllCHMUS.

Hcnonvzosamov npuodpemennble 3HAHUSA U YMEHUA 8 NPAKMUUECKOU 0eameibHOCMU UL HOE8CCOHEEHOUL JHCUZHU JTUIS
v UCCIIeIOBaHUS (MOJCITUPOBAHNS) HECTIOKHBIX TIPAKTHYECKUX CUTYAIM Ha OCHOBE M3YYE€HHBIX (DOPMYII U CBOUCTB QUTYD;
4 BBIYHCIICHUS JUUTMH, IJIOMIaJed M OOBEMOB pPEAThbHBIX OOBEKTOB IPH PEIICHWM NPAKTHYECKUX 3a]1a4, HCIOJIB3YS MPU HEOOXOJIUMOCTH

CIIPAaBOYHHUKHU U BBIYUCIIUTCIILHBIC YCTPOﬁCTBa.

KPUTEPUM M1 HOPMbI OLIEHKH 3HAHUWI, YMEHUI 1 HABBIKOB
NPUMEHUTEJBbHO K PA3JIMYHBIM ®OPMAM KOHTPO.I1
B manHOM KI1acce MCTOb3yeTcsi PEUTUHTOBAs CHCTEMa OIICHKH YUeOHOU YCIIeTHOCTH YYaIlHXCsl.
1. PelituHTOBas OlIEHKA Y4EOHOU YCTIEIIHOCTHU SIBISIETCSI OTKPBITON HHGOPMAIIMOHHON CUCTEMOI.
2. YdacTHUKH 00pa30BaTEIBLHOTO MPOLIecca 3apaHee 3HAKOMSTCS C ITpaBUJIaMHU PEHTUHTOBOW OIIEHKU 3HAHUM.
3. bamibl BBICTABIISIFOTCS yYallUMCSl 3a BBITIOJIHEHHE KJIACCHOM, JOMAIHEW, CaMOCTOSITEBHOM, 3a4eTHOM, KOHTPOJIBHOW M TBOPYECKOW padoT.
Y4uThIBatOTCS NOCEUIEHUE 3aHATHI, YHaCTUE BO BHEYPOUHBIX MEPONIPUATHSAX MO MPEIMETY.

[TocemnraemocTh [Ipucyrcrue +1 6amn, orcyrcreue 0 6amios.

BrinosHeHre JOMAIIHETO

S— Hanwmuue +1 6amn, orcyrctBue -1 6amn, 6onee 1 6aymra mpu HHIUBUYAIBHON TTPOBEpPKE PabOTHI.

CooOmienwne, nokiaj, pedepar, TBoOpUecKas padoTa, JOMAIIHSSI KOHTPOJIbHas padoTa, KOHCIEKT - OT 3-X U

I/IH OoOpMallMOHHAsI aKTUBHOCTH
bop 0oJree 0aJlIoB.

TemaTuyeckuii KOHTPOJIb CamocrositensHas paboTa, KOHTPOJIbHAsE paboTa, TECT, 3a4eT U JIp. - OT 5 OaIIOB.

JlonosmHuTENbHBIE OAILITBI 3a/iaHus OBBIIICHHOW TPYIHOCTH, YYACTUE B OJUMITHA/IAaX, KOHKYpCax, TypHUpaX, GecTUBAISIX - oT 3 110 15 Gayios.




4. BbICTaBIISIFOTCSI MaKCHMaJIbHbIE OaliIbl «MI€aIbHOMY yUeHUKY». CTeNeHb YCBOCHHUS yUaAIlUMUCS COJEPKAaHUS YU€OHOM JUCUUIUIMHBI OLIEHUBAETCS
IIpU CPAaBHEHMM YCIEBAEMOCTH PEaJbHBIX YUYEHHUKOB C YYEOHBIMU JOCTH)KEHUSMHU BBEIACHHOIO 3TaJloHA (CyMMa HAaOpaHHBIX KaKIbIM YyYalllUMCS
0aJuToB JIeNUTCs Ha OaJUTBI «MACATFHOTO YIeHUKa» U yMHOXkaeTcs Ha 100 %).

5. HakonuieHHble Oaiibl CyMMHUPYIOTCSI B KOHIIE OTYETHOTO NEPHOJIA.

6. PeliTHHT («IIepBUYHBINY - HEUETHBIN) NMEPEBECHHBIN B MATHOAIBHYIO LIKAITY, OJUH pPa3 B JIBE HENIENH BBICTABISAETCS B KIACCHBIN >kKypHal. B
MOCJIEYIOUIUE JBE HEAEIU yJalllMecs MOTYT MOBBICUTh CBOM PE3YJbTaThl 3a CUET JOMOJHUTENbHOW paboThl. Eciu pelTHHr ydamierocs 3a AaHHBIN
MepUO/I BPEMEHH HE YITy4IIalICs, TO OIEHKa yueOHOH YCIIEITHOCTH JyOIupyeTcst U3 pedTHHra 1 B pedTuHr 2.

7. UctipaBiieHHBIN PEUTHHT («yTy4IIEHHBIN) - YETHBIN) (PUKCUpYyETCs B KIIACCHOM KypHaJle BTOPbIM CTOJIOLOM.

8. lllkana nepeBoa TeKyllel PEUTHHIOBOM OLIEHKU B MATUOAIIBHYIO:

«oTIuaHO» — 85 - 100 %:;

«xopomio» — 68 - 84%;

«ymOBIETBOPUTENBHO» — 50 - 67 %);

«HEYIOBIETBOPUTENIBbHO» — MeHee 50 %.

9. Ilpu BbICTaBICHUM MTOTOBOM OIIEHKH 3a YETBEPTb WM MOJIYTOJUE YYUTHIBAIOTCS YETHBIE PEUTHUHIH, OLIEHKH 332 TEMaTH4YECKHE KOHTPOJIbHBIE
paboThI, TECTHI U Apyrue paboThl, KOTOPBIE MPEAYCMOTPEHBI padoyeil mporpaMMoii o npeaMeTy. Mcnonp3yercs cieayromias nKaia nepeBojia 6amion
B OIICHKHU.

«otinuauao» — 91 - 100 %,

«xopotmo» — 71 - 90%,

«ynoBneTBopuTenbHO» — 50 - 70 %,

«HEyOBIETBOPUTEIBbHO» — MeHee 50 %.



IEPEYEHD YYEBHO-METOJUYECKOT'O OBECIIEYEHUS
JUISl PEAJTU3ALIMA PABOYEN ITPOT'PAMMBI

A.B.Iloropenos. ['eomerpusi: yuebnuk st 10-11 k1. obmeoOpazoBaTenbHbiX yupexaenuii — M.: [Ipocsemenue, 2012.
I'eomerpus, 10-11: yuebnuk s obmeobpazoBarenbubix yupesxaenuit / JI.C.Aranacsa, B.®.byry3os, C.b.Kagomies u ap. — M.:
IIpocsemienue, 2006.
A.H.3emnsikoB. I'eometpus B 11 knacce. Meroauueckue pexkomenganuu. — M.: IIpocsemienue, 2003.
C.B.Becenosckuii, B.J[.Ps6ounnckas. Junakruueckue matepuainst A 11 kinacca — M.: [Ipocsemenue, 2003.
b.I".3uB, B.M.Meiinep, A.Il.baxanckuii. 3agaun no reomerpuu it 7-11 kinacco. — M.: Ilpocsemienue, 2003.
MeTtouueckre pekoMeHAalny K yueOHnkam matematuku 1 10-11 ximaccos, )xypHain «Marematuka B mkose» Nel — 2005 ron.
b.I".3uB, B.M.Meiinep, A.Il.baxanckuii. 3agaun no reomerpun: CoopHuk 3aaaud. — M.: [Ipocsemenune, 2003.
A.Jl. Anexcannapos, A.JI. Bepuep, B.1. Pookuk. ['eomerpust: Yue6. ansa 10 k. ¢ yriy6sa. uzyd. matematuku. — M.: [Ipocsemenue, 2003.
A J1. Anexcannapos, A.JI. Bepuep, B.I. Peokuk. ['eomerpust: YueO. ans 10—-11 k1. oOmeobpasosar. yupexxaenuit. — M.: IIpocsemenue, 2002.
10 A.Jl. Anexcannapos, A.JI. Bepuep, B.1. Pookuk. ['eomerpust: Yue6. ansa 11 k. ¢ yriy6a. uzyd. matematuku. — M.: [Ipocsemenue, 2000.
11. A.H. 3emisixoB I'eometpus B 10 kinacce: Meroauueckue pekomenaauuu. — M.: IIpocsemenue, 2002.
12. C.b. Becenosckuii, B.JI. Psounnckas Junaktudyeckue marepuanst st 10 kinacca. — M.: - [Ipocsemenne, 2002.
13. www.uztest.ru
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KAJEHJIAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

Cpoxn Cpoxn
Ne Tun . U3y4eHHust nsytent
ypoKa Tema Conep:xaHue ypoka y4eOHOro O:xupaemMblii pe3yabTaT o mnamy o
3aHATHSA (10/ZKHBI 3HATH U YMETh) (nexenst) pakTuye
CKH
AKCHOMBI CTEpeOMeTPHH M MX NpocTeiilne cBoiicTBa (6 yacos)
1 IIpeamer crepeomerpun. BBenenue 0CHOBHBIX IOHATHI WUHM | 3namy: npocteiiniue GUrypsl B 1
OCHOBHBIE TIOHSTHS crepeoMeTpuu, akcuomsl C1- MIPOCTPAHCTBE, aKCHOMBI
cTepeoMeTprun. AKCUOMBI C3. CTEpEOMETPUHU.
CTEPEOMETPUHU U UX CBSI3H C Ymems: n300paxkarb 1 06003Ha4YATH
aKCHOMaMHU IJIAHUMETPUH. npocreimme GUrypsl IpUMEHSTh
aKCHUOMBI K PEIICHHUIO 3a]1a4.
2 CymiecTBoBaHUE MJIOCKOCTH, Teopema o cyiieCTBOBaHUH NUHM | 3namw: Teopema o CyliecTBOBAaHUU U 1
IIPOXOJIALIEH uepe3 TaHHYIO IJIOCKOCTH, MPOXOAIIEN uepe3 €IMHCTBEHHOCTH TUIOCKOCTH,
TOUKY. 3aMe4aHue K akchoMe | | JaHHYIo MPSIMYIO U TaHHYIO MPOXOSIIEH Yepe3 JaHHYIO IPAMYIO 1
TOYKY. TaHHYIO TOUKY.
Ymemuw: noka3piBaTh TEOPEMY,
PUMEHSTh NIPH PEIICHUHN 33]1a4
3 [Tepeceuenue npsimoii ¢ Teopema o nepeceueHuun NUHM | 3namw: Teopema o nepeceueHuu 2
IIJIOCKOCTBIO MIPSIMOM C TUIOCKOCTBIO. MPSAIMOM C TUIOCKOCTBIO
B3aumHoe pacnosoxenue Ymems npUMEHSTh IPU PELICHUN
IIPSIMOM U TUIOCKOCTH B 3a7ad4.
POCTPAHCTBE
4 [Tepeceuenue npsimoii ¢ Teopema o nepeceueHuun 3H3 3namb TEOpPEMY. 2
IJIOCKOCTBIO MPSIMOM € TUIOCKOCTBIO. Ymems NpUMEHUTH U3y4CHHBIC
B3aumHoe pacnosoxenue TEOPETHUYECKHE CBEICHUS IS
IIPSIMOM U TUIOCKOCTH B pelIeHusT KOHKPETHOM 3a/1a4H.
IPOCTPAHCTBE
5 CymuiecTBoBaHUE MJIOCKOCTH, Teopema o cyiiecTBOBaHUH UHM | 3namw: Teopema 0 3aJlaHUU TIOCKOCTH 3
MIPOXOALIeH uepes3 Tpu TUIOCKOCTH, TMPOXOISIIeii uepes TpeMs TOUKaMHU.
JTAHHBIE TOYKU TPH JAHHBIE TOYKU Ymems npUMEHSTh IPU PELICHUN
3aj1a4
6 CymiecTBOBaHUE MJIOCKOCTH, Teopema 0 CyIeCTBOBAHUU 3H3 3Hamb TEOpEMY. 3




MIPOXOJALIEH Yepe3 TpU
JTAaHHBIE TOYKU

IIJIOCKOCTH, MPOXOIALIEH Yepes
TPU JAHHBIC TOYKHU

Ymemo IpUMEHNUTH U3y4EHHBIE
TEOPETUYECKUE CBEIECHUS IS
penieHnss KOHKPETHOM 3aJ1a4M.

ITapanjieJbHOCTh NPSAMBIX

u miockocreii (14 yacoB)

7 [TapamienpHble IpsIMBIC B BBenenue noHaTus napajienbHbIX NHM | 3namyu: B3aMMHOE pacnoJioKeHue 2-x
IIPOCTPAHCTBE. MPSIMBIX, CKPELTUBAIOLIUXCS. MPSIMBIX B IPOCTPAHCTBE, TOHATHE
B3aumHoe pacnonoxeHue npsmMbIx MapajuIeIbHBIX U CKPEIMBAIOLINXCS
B IIpocTpaHcTBe. JloKa3aTenbCTBO MPSIMBIX, TEOPEMY O CYIIECTBOBaHUU
MpU3HAKa MapaJuIeIIbHOCTH MPAMOM, IPOXOASIIEN YEPES TAHHYIO
MPSIMBIX. TOYKY M MapajuIeNbHYIO JAaHHON
MIPSIMOM.
YMeTh: IpUMEHSATh U3YYEHHYIO
TEOPEMY IIPU PEUICHUHM 3a/1a4.
8 [Tpu3Hak napamiebHOCTH Jloka3arenbCcTBO NpU3HAKA NUHM | 3namwb BO3MOXHBIE CTy4au
MPSIMBIX. N1apaJUIEIbHOCTH MPSIMBIX. PacmoJIoKEeHUs ABYX MPSIMBIX B
9 [Ipu3Hak napamiebHOCTH B3anmHoe pacronoxeHue aJByx 3H3 MPOCTPAHCTBE; MOHATHS Ma-
MIPSIMBIX. NpsIMBIX B pocTpaHcTse. [lapan- PAJIIEIIBHOCTHU U CKpEIIMBaHUS
JIEJIbHBIE U CKpEIIUBAIOIINECs MPSIMBIX, IPU3HAK MMAPAIIIEIbHOCTH
IpsiMble MPSIMBIX.
Ymemo IpuMeEHATH PU3HAK
[apajuIeIbHOCTH MPSAMBIX IpU
pELICHNH 3aay.
10 | Koumponvuas paboma Nel | Akcuomul cmepeomempuu u ux K3 3Hamwb TEMy 0 MapauIeIbHOCTH
npocmeituiue ceoiicmea NpAMBIX. Ymemsb caMOCTOATEIBHO
Ilapannenvnocmov npamoix é MIPUMEHSTh U3Yy4EHHBIN
npocmpancmee TEOPETUYECKUI MaTepuall
11 [Ipu3Hak napajienbHOCTH Jloka3arenbCcTBO MPU3HAKA NHM | 3namo BO3MOXKHBIE ClTydyau B3aMMHOIO
IIPSIMOM U TUIOCKOCTH. MapaJUIEIbHOCTH IPSIMOU U PacIoIOKEHUs NPSMOH U INIOCKOCTHU B
IIJIOCKOCTHU B IPOCTPAHCTBE IIPOCTPAHCTBE; TOHATHE
12 [Tpu3Hak napamiebHOCTH Jloka3arenbCcTBO NpU3HAKA 3H3 MApaIJIENBbHOCTH MPSIMOMN U
MPSIMON U TJIIOCKOCTH. [apaJuIeIbHOCTH MPSIMON U IJIOCKOCTH; IPU3HAK MapajyieIbHOCTH
IIJIOCKOCTHU B IPOCTPAHCTBE MPSIMON U TJIOCKOCTH.
13 | Ilpu3Hak napamiensHocTH | B3auMHOeE pacnosiosxeHue JByx NHM | Ymems npuMEHATH IPU3HAK

IJIOCKOCTEN.

IJTIOCKOCTEMN B MMPOCTPAHCTBE.
Jloka3aresnbCcTBO MPU3HAKA

MapaJUIEIbHOCTH MPSIMBIX IIPH
pEIIEeHNN 3aay.




I1apaJUIETIbHOCTH TUIOCKOCTEN.

14 | Ilpu3Hak mapamnenbHOCTH | B3aumHOe pacrnosiokeHue 1ByX 3H3 3namb BO3MOKHBIE CITydal B3aHMHOTO 7
IJIOCKOCTEH. IJIOCKOCTEHN B MPOCTPAHCTBE. PacroJIOKeHUs ABYX IJIOCKOCTEN B
CymiecTBOBaHuE Jloka3aTesnbCTBO TEOPEMBI O IIPOCTPAHCTBE; TOHATHE
IJIOCKOCTH, MAPAJIJIENIBHOM | CYIIIECTBOBaHHM IIJIOCKOCTH, NapajuIeIbHOCTHU IIJIOCKOCTEH; MPU3HAK
JAHHOM TUIOCKOCTH. NapajuIeIbHON JAHHOMU IIJIOCKOCTH. MapaJUIEIbHOCTH TUIOCKOCTEN

Ymemo IpUMEHATH U3y4YEHHBIN
TEOPETUYECKUI MaTepHrall K peIIEHUIO
3a/1a4

15 [Tpu3Hak napamiesbHOCTH B3anmHoe pacnosnoxeHue JByx NUHM | 3namw cBoiicTBa mapaJlieIbHBIX 8
mockocTeit. CBolicTBa IJTIOCKOCTEMN B MMPOCTPAHCTBE. TJTOCKOCTEM.

MapaJuIeIbHbIX IIIOCKOCTEN. | JloKa3aTenbCTBO CBOMCTB Ymemo npuMeHATh 3HaHUE CBOMCTB
NapajuIeIbHbIX TUIOCKOCTEM. IIpU pElIeHNH 3aj1au.
(TeopeMa o mepeceyeHun IBYX
HapajuIeIbHBIX TUIOCKOCTEN
TpeThel, TeopeMa 00 OTpe3Kax
NapajuIeJIbHBIX IPSIMBbIX,
3aKJIFOUEHHBIX MEXY
NapaJuIeIbHBIMU MJIOCKOCTSIMH. )

16 | U3obpaxenue Beenenue merona NUHM | 3namb KOHCTPYKIIMIO MapauIeIbHOTO 8
MPOCTPAHCTBEHHBIX (PUTYp | MapaJuICIbHOTO MPOSKTUPOBAHHUS MIPOCKTHPOBAHUS TOUYKHU U (PUTYPHI HA
Ha IJIOCKOCTH. U1 N300paXKeHus IJIOCKOCTH; CBOMCTBA NapauIeIbHON

17 N3obpaxenue MIPOCTPAHCTBEHHBIX QUTYp Ha VKII3 | npoekunu 9
MPOCTPAHCTBEHHBIX (PUTYp | IJIOCKOCTH, U3yYEHUE CBOWCTB Ymemsb npuMeHATh 3HAHUE CBOWCTB
Ha TJIOCKOCTH. [apajuIeIbHOrO MPOEKTUPOBAHUS. IIpU pelIeHNH 3aj1au.

18 Pemrenue 3agau o reme 3ajaun Ha JOKa3aTelIbCTBO VKII3 | Ilpumenamsb nosy4yeHHbIE 9
«[lapaninenbHOCTh NPAMBIX | HapaUIEIbHOCTH IPSIMBIX U 3HAHMUS [P PELICHUH 3a]1a4.

U TJIOCKOCTEN» IJIOCKOCTEN C IPUMEHEHHEM

19 Pemrenue 3amay o reme MpU3HAKa U CBOWCTB VKII3 10
«[TapaymnenbHOCTh MPSMBIX | IApaJLIEIbHOCTH
U TUIOCKOCTEN

20 | Konmponsnas paooma Nel | Ilapannenvnocms npamuix u K3 3Hamwb TEMy 0 MapauIeIbHOCTH 10

njaockocmeil.

MPSIMBIX U IIIOCKOCTEN. Ymemo
CaMOCTOSITEJIbHO TPUMEHSATH
V3YYEHHBIN TEOPETUYECKUNA MaTepral




IlepneHAMKYJISAPHOCTH NPAMBIX M IT0CKOCTed (15 yacoB)

21 [TeprieHAMKYISIPHOCTH BBenenne nonsatus NHM
IPSIMBIX B IPOCTPAHCTBE. MEPIEeHIUKYIIPHOCTH JBYX
IIpu3nax MPSAMBIX, NPSIMOY U TUIOCKOCTHU B
NEPIEeHIUKYIIPHOCTH NMPSAMON | MpoCTpaHCcTBeE. JlokazaTrenbcTBO
Y IIJIOCKOCTH. MIPU3HAKOB

22 [TeprieHAMKYISAPHOCTH MEPIEHANKYISIPHOCTHU NpsMbIX 1 | YKII3
IPSIMBIX B IPOCTPAHCTBE. NEPIEeHIUKYIIPHOCTH MIPSIMON U
IIpu3nax IJIOCKOCTH.

NEPIEHIUKYIIPHOCTH MPSAMON
U IIJIOCKOCTH.

23 | Iloctpoenue 3ana4yu 0 MOCTPOEHUHU NHM
NEPIEHAUKYJIIPHON IPSMON U | NIEPIIEHIUKYIIPHBIX MPAMOU U
mockocTu. CBoMcTBa IJIOCKOCTH. J[0Ka3aTenbCTBO
MEPIEHIUKYJIAPHBIX NPSIMON U | CBOMCTB MEPIEHIUKYISIPHBIX
IIJIOCKOCTH. MPSIMON U TUIOCKOCTH: O

24 [Toctpoenne IJIOCKOCTH, NEPHEHIUKYISIPHON 3H3
MEPIICHIUKYIISIPHOU MPSMOM U | OJJHOM UX JBYX IapauIeIbHBIX
miockoctu. CBoiicTBa IPSIMBIX U O ABYX
MEPICHIUKYISIPHBIX MPSIMON U | IEPIEHAUKYIAPAX K IUIOCKOCTH.
IIJIOCKOCTH.

25 [Tepienaukynsp U HakIOHHAsA | BBeneHNE OCHOBHBIX NOHATHI, NHM

CBSI3aHHBIX C MIEPIEHIUKYIIPOM
26 | llepnenauKkymsip ¥ HAKJIOHHAST | U HAKJIOHHOMW: NIEPICHANKYIIAPA, 3H3
27 [TepienaAuKYNSp U HAKJIOHHAsE | OCHOBaHUSA NEPICHAMKYIIIPA, VKII3

pPaccTOSIHUS OT TOUKH JI0

IUIOCKOCTH, HAKJIOHHOM,

OCHOBAHMUS HAKJIOHHOM,

MPOEKIMU HAKIOHHOM,

paccTosIHUA OT MPSAMOU 110

MapaJyIeIbHON €1 INIOCKOCTH

28 Teopema o Tpex JlokazaTenbCTBO TEOPEMBI O NHM
NEpIEeHIUKYIIsIpax. TpeX NepreHANKYIIspax.

29 | Teopema o Tpex [Tpumenenne TTII npu 3H3

MIEPIECHANKYIISIPaX.

PCIICHNHU 3a1a4.

Buame:

ONpEAEIICHUE MEPIICHANKYIISIPHBIX
MPSAMBIX B IPOCTPAHCTBE;

MPU3HAK NEPIEHIUKYISIPHOCTH
MIPSIMOM M IJIIOCKOCTH;

CBOWCTBA MEPIECHANKYIISIPHBIX MTPSAMBIX
U IJIOCKOCTH,

ONIPEAEIICHUH TIEPIICHINKYIISIpA U
HAKJIOHHOI;

TEOpEMY O TpeX MEPHEHIUKYISAPAX;
MPU3HAK NEPIEHIUKYISIPHOCTH
MIOCKOCTEI;

MOHATUE PACCTOSHUS MEXKTY
CKPEIHUBAIOIIMMHUCS NPSIMBIMU;
Ymems:

CTPOUTH MEPIECHANKYIISIPHBIE TTPSIMYIO
U IJIOCKOCTD;

MPUMEHSATH MPABUIIA OPTOrOHAIBHOTO
MPOEKTUPOBAHUS B TEXHUYECKOM
YEpPUCHUU;

pelarh 3a/1a4yu Ha PUMEHEHUE
W3yYECHHOTO MaTepHaa.

11

11

12

12

13

13

14

14

15




30 Teopema o Tpex VYKII3 15
NEpIEeHIUKYIIsIpax.
31 [Tpusnak BBenenne nonstus NHM 16
MEPIEeHIUKYISIPHOCTH NePIIEeHANKYIISPHBIX
MIOCKOCTEH. IIOCKOCTEH, TOKa3aTeIILCTBO
32 [Tpusnak MpU3HAKa NMEPIECHINKYIIPHOCTH 3H3 16
MEPIECHAUKYIISIPHOCTU IIJIOCKOCTEM.
IIJIOCKOCTEM.
33 Paccrosnue mexy Brenenue nonsitust oouiero NHM 17
CKPEIIMBAIOIIUMHUCS MPSIMBIMH | TIEPIICHIUKYJIISIPa IBYX
34 Paccrosnue mexy CKPEIIUBAIOIINXCS MPSMBIX U 3H3 17
CKPEIIHUBAOIIUMHUCS TIPSIMBIMU | PACCTOSHUS MEXKIY
CKPEIIMBAOIIUMUCS MTPSIMBIMH,
JI0Ka3aTeJIbCTBO TEOPEMBI 00
o011eM neprneHIuKyssipe AByX
CKPEIIMBAIOIINXCSI IPSMBIX.
35 | Koumponvuas paboma Ne2 Ilepnenouxkynapnocms npamvix K3 3Hamb TEMyY 0 MEPIEHIUKYISIPHOCTH 18
u naockocmei MPSAMBIX U IIIOCKOCTER. Y memo
CaMOCTOSITENIBHO MPUMEHSATh
M3YYEHHBIN TEOPETUUECKUN MaTepUall
JlekapTOBbI KOOPAUHATHI M BEKTOPHI B IpocTpaHcTBe (15 yacoB)
36 | [dexapToBBI KOOPAMHATHI B BBenenue nekapToBbIxX WUHM | 3namo noHsiTHe 1€KapTOBBIX 18
npocrpaHcTse. PaccTosiHue KOOpJMHAT B IPOCTPAHCTBE, KOOpJMHAT B IPOCTPAHCTBE;
Mexay ToukaMu. KoopinHaThl | HAX0KJI€HUE PACCTOSIHUS MEXIY (bopMyITy pacCTOSTHUS MEXITY
CepeMHbI OTPE3KA. TOYKaMH, KOOPJIUHAT CEPEANHbI TOYKAMU;
37 | JdexapToBbI KOOPAUHATHI B OTpe3Ka 3H3 (bopMyITy KOOPAMHATHI CEPETHHBI 19
npocrpaHcTse. PaccTosiHue OTpe3Ka;
Mexay Toukamu. KoopanHatsel MOHATHE CUMMETPHH B IIPOCTPAHCTBE;
CepeMHbI OTPE3KA. MOHSATHS: IBUKEHUS, TAPAIIIIEIIBHOTO
38 [TpeoOpazoBanne cummerpur | BBeneHue moHsATHS MHM | nepenoca, nonoous 19

B npocTpancTBe. CUMMETpHS
B IIPUPOJIEC U HA MPAKTHUKE.
JIBr>KeHHE B IPOCTPAHCTBE.
[TapamtensHbIi IEPEHOC B
npocrpancTse. [lonobue

npeoOpa3oBaHusi CHMMETPHUU B
IIPOCTPAHCTBE: OTHOCUTEIBHO
TOYKH, IIPSAAMOM U TNIOCKOCTH.
Paccmotpenne cummerpun B
IIPUPOJIE U HA NMPAKTHUKE.

IIPOCTPaHCTBEHHBIX (DUTYD; yria
MEXKIY CKPEIIUBAIOIIUMHUCH IIPSIMBIMU;
yrila MKy NPSIMOU U IIJIOCKOCTHIO,
yria MEXIy II0CKOCTSMM,
OPTOTOHAJILHOM IPOEKIINU




IIPOCTPAHCTBEHHBIX (PUTYD.

BBeneHne noHATHS ABUKEHUS B
MPOCTPAHCTBE, Er0 CBOWCTB;
MapaJuIeIbHOTO IIEPEHOCca B
MPOCTPAHCTBE, Er0 CBOWCTB;
110100MsI MPOCTPAHCTBEHHBIX

buryp.

39 | Yron mexny Omnpenenenne NOHITHS yria NHM
CKPELMBAIOIIUMHUCS MEXAY CKPELMBAIOIIUMUCS
MPSIMBIMU. YTOJI MEXIY MPSIMBIMH, YTJIa MEXY NPAMOK
IPSIMON U TJIOCKOCTBIO. U TUIOCKOCTBIO, YIJIa MEXIY

40 VYron mexay TJIOCKOCTAMH,. Jloka3aTenbCcTBO 3H3
CKPELMBAIOIIUMHUCS TEOPEMBI O TUIOIIAIU
MPSAMBIMHU. YTOJ MEXIY OPTOTOHAJILHOM IIPOEKIINU
IIPSIMOM M IJIOCKOCTBIO. MHOI'OYTOJIbHHKA. Pemienue

41 Yron Mexay 3a[a4 10 TEME YKII3
CKPEILMBAIOIUMHUCS
MPSAMBIMU. YTOJI MEXY
IIPSIMOM ¥ IJIOCKOCTBIO.

42 | YroJ MexIy MI0CKOCTSIMHU. NHM

43 | Ilnomaas OpTOroHaIbHOU Jloka3aTesnbCTBO TEOPEMBI O NHM
MIPOEKIIMY MHOTOYTI'OJIbHUKA IJIOLIAIM OPTOTOHAJIBHOMN

IIPOEKIIMA MHOTOYT'OJIbHUKA

44 Bekrtops! B mpocTpaHCTBE. BBenieHre OCHOBHBIX OHATUI NHM
AOcCoIOTHAs BETMYMHA U JUI BEKTOPOB B IIPOCTPAHCTBE:
HaIpaBJIEHHUE BEKTOPA. a0COJTIOTHON BEJMYHUHBI
PaBeHCTBO BEKTOPOB. BEKTOpa, HaIpaBJIEHUS BEKTOPA,
Koopaunats! BekTopa. paBEHCTBA BEKTOPOB, KOOPANHAT

BEKTOpa.

45 JleicTBUs HAaJl BEKTOPAMH B CrnosxeHue BEKTOPOB U €r0 NHM
MPOCTPAHCTBE CBOMCTBA. YMHOKEHHUE BEKTOPA

46 | JlelicTBus HajJ BEKTOpaMH B Ha yncio. CkanspHoe 3H3
IIPOCTPAHCTBE IIPOU3BEIECHNE BEKTOPOB.

47 | Pa3znoxeHnue BekTopa o TpeM | BBenenue nonsrus NHM

HCKOMILIAaHAPHBIM BCKTOPAaM.

KOMILIAHAPHOCTU BEKTOPOB,
A0Ka3aTCJIbLCTBO IMTPU3HAKA

MHOT'OYTOJIbHHKA, BEKTOPA;
NEUCTBUS HAJl BEKTOPAMHU;

CBOMCTBA MMapaJJIEIBHOTO IIEPEHOCA;
YpaBHEHUE IIJIOCKOCTH

Ymemu:

HAaxOJIUTh KOOPAUHATBI: BEKTOPA,
CEPEIMHBI OTPE3KA;

HAaxOJIUTh PACCTOSTHUE MEXKIY
TOYKaMH, YIOJI MEXKY
CKPELIUBAIOIIUMHUCS IPSIMBIMU, YTOJI
MEXKy NPSMOU U IIJIOCKOCTBIO, YroJl
MEKy IIIOCKOCTSIMH; IIOIIA/Ib
OPTOTOHAJILHOM IPOEKIINU
MHOT'OYTOJIbHHKA;

peuiaTh 3aJ1a4u Ha IPUMEHEHHE
MIOJIY4YECHHBIX 3HAHMM.

20

20

21

21

22
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24




KOMILTAHAPHOCTHU

48 | YpaBHEHUE IIOCKOCTH. BBenenue noHATHs ypaBHEHUS NHM 24
IJI0CKOCTH
49 | YpaBHEHHUE ILUIOCKOCTH. 3H3 25
50 | Koumponvuas paboma Ne3 Jlekapmoewvt Koopounamel u K3 3Hamb TEMy « IeKapTOBBI KOOPIMHATHI 25
6eKmopuvl 6 npoCmMpancmeae. U BEKTOPHI B IIPOCTPAHCTBE.
Ymemsb caMOCTOSATENBHO IPUMEHSATH
M3YYEHHBIN TEOPETUUECKUN MaTepUall
Muororpansiuku (15 yacoB)

51 JIByrpaHHBIN U TPEXTPAaHHBIA | BBeneHue MoHATHSA 1BYTPaHHOIO 3namb: UMETH MPENICTABICHHE O 26
yriibl. JINHEWHBIN yrou yria (rpasu, peOpa IByrpaHHOIO NHM | nByrpaHHOM M TpEXTpaHHOM yIJjiax
JBYTPAHHOTIO yIJIa. yria), TMHEHHOTo yria onpe/eNIeHus TUHEHHOTro yria

JBYTPAHHOTIO YIJIa, TPEXTPAHHOTO JBYTPAHHOIO U TPEXTPAHHOTO YIJIOB
Y MHOTOTPaHHOTIO yriia Ymemu: IpuMeHSTh NIPU pelIeHnn
3a1a4
52 | MHOrOrpaHHuK. BBenenue onpeneneHus WHM | 3uamuw: onpeneneHus: 26
MHOTOTPaHHUKA €r0 OCHOBHBIX IIPU3MBbI; OCHOBaHMM, OOKOBBIX pedep U
AJIEMEHTOB: TpaHb, pedpa, IpaHel, TMaroHaJIed U JUaroHaJbHbIX
BEPIIVHBIL. CeUeHHH, BEICOTEI, OOKOBOM U MOJIHOM

53 [Tpuzma. N300paxkeHue BBenenue noHATHS IPU3MBI, €€ MHM | noBEpXHOCTEN IPU3MBI; IPSIMOU 27
IIPU3MBI U IOCTPOEHHUE €€ OCHOBHBIX 3JIEMEHTOB: OCHOBaHUH, IIPU3MBI, IPABHIIBHOM MPU3MBI;

CEUeHUM OOKOBBIX pedep, BBICOTHI, napajuiesenunesia, IpsMoro

54 [Tpu3ma. M3o0pakenue JIMaroHajv, TOBEPXHOCTH, 3H3 | mapamienenunena, npsMoyroJibHOro 27
IIPU3MBI U IOCTPOEHHUE €€ OOKOBOI TOBEPXHOCTH. napajuleJIienunes1a u ero N3MepeHni,

CeueHU N [TocTpoenwme MpU3MBbI B KyOa

55 [Tpusma. M3o6paxenue COOTBETCTBUU C MPABUIIAMU 3H3 28
IIPU3MBI U IOCTPOEHUE €€ [apajuIeIbHOTO MPOEKTUPOBAHUSI. Ymemo:
ceuenii BBe/ieHue MOHATHA TPAMOii 1 CTPOHTb MPOEKLHOHHbIE I/I30§pa)KCHI/I$II

NPABHITHHOM MIPH3MBL. MIPU3M, IPOCTEUIINX CEUEHUN MTPU3M
JI0Ka3aTeNbCTBO TEOPEMBI O JI0Ka3bIBATE TEOPEMBI; PELIIATh 3a1a1H
GOKOBOI TOBEPXHOCTH TPSIMO C IPUMEHEHUEM U3y4EHHOU TEOpHUH.
IIPU3MBI.

56 [Ipsamas npusma. Brenenne onpeaenenus NHM 28




[Tapannenenumnen.

napajjeicnmicaa,
A0Ka3aTCJIbCTBO TCOPEMBI O
IMPOTUBOJICKAIIUX T'PAHIAX
IIPU3MBEI. BBCIICHI/IG IOHATHUA

MPSIMOYTOJIbHOTO
57 [Tapannenenunesn. napajuienenunesaa, 3H3 29
JI0Ka3aTeJIbCTBO TEOPEMBI O
JUAroHaJIAX B MPSIMOYTOJbHOM
napauienenunene. Cummerpust
MPSIMOYTOJIbHOTO
napajuleJienunesa.
58 | Konmponvuas paboma Ned Ilpuzma K3 3namo Temy «llpuzmany. Yuemso 29
CaMOCTOSITEJIBHO MIPUMEHSTh
M3YYEHHBIN TEOPETUUECKUN MAaTEPU
59 | llupamupa. [locrpoenue Benenue nonarusa nupamunel, ee | UHM | 3uames: onpenenenus: 30
MMpPaMUJIbI U €€ TUIOCKUX OCHOBHBIX 3JIEMEHTOB: OCHOBaHUH, MM paMU/Ibl; BEPLINHBI, OCHOBAHUS,
CeueHuM OOKOBBIX pedep, BBICOTHI, O0KOBBIX pedep U rpaHei,
JaroHaJu, IOBEPXHOCTH, JMaroHaJIbHbIX CEYEHNUM, BBICOTHI,
OOKOBOI TOBEPXHOCTH. OOKOBOM U TOJIHOM TOBEPXHOCTEH
60 | [lupamupa. I[loctpoenue [TocTpoenue nupamMuibl B 3H3 | nupamuael, NIpaBUILHON TUPAMUIBI, 30
MUPAMUIBI U €€ TII0CKUX COOTBETCTBUU C NPAaBUIAMHU oCH U ano(em NpaBUIbHON MUPaMUIbL;
CeueHUM MapajuIeIbHOTO MPOEKTUPOBAHUS. TeTpa3/pa, IPaBUJIBHOTO TETPAdIPa;
61 [Tupamupa. [locTpoenue 3H3 | yCe4eHHOW MUPaMHU/JIbl; OCHOBAHH, 31
MUpaMUJIbl U €€ TUIOCKUX O0KOBBIX pedep U rpaHeid, BHICOTHI,
CEYCHUN OOKOBOM U TOJIHOM IOBEPXHOCTEH
62 | YceuyenHas nupamua. BBeieHue MOHATHS YCEUEHHOM NHM | yC€YEHHOM NMUPaMHU/bI; IPABUIILHOM 31
MM paMHM/Ibl, TPaBHUIIbLHOMN YCEUEHHOH MUpaMHIbI U €€ anoemMbl;
MPaMUIBL CBOMCTBA: OCHOBaHUM, OOKOBBIX pedep
U TpaHel, TMaroHalbHbIX CEYEHUM
MpU3MbI; OOKOBBIX TpaHel U
JMArOHAJIBHBIX CEYEHUN MPSAMOM
IIpU3MBbI; OOKOBBIX pedep U rpaHeit
63 [IpaBunbHas nupamuia WHM | OpaBUIBHOM MUpPaMUJIBI ¥ TIPABUIIBHON 32

YCEUEHHOW MUpPaMU/Ibl.

Ymems:




CTPOUTDH MPOEKIIUOHHBIE N300PAKEHUS:
MUPAMU]], YCEUYEHHBIX TUPAMUI,
MPOCTEUIINX CEYEHU TUPaMHUT;
JIOKA3bIBATh TEOPEMBI; PELIATH 33/1a41
C IPUMEHEHUEM U3YYCHHOU TEOPUHU.

64 IIpaBHUIbHBIE MHOTOTPAaHHUKHU. | BBeneHNE OHATHUS IIPAaBUIIBHOTO NHM | 3nams: UMeTh NpeicTaBICHHUE O 32
MHoOrorpaHsuka. Paccmorpenue IIPaBUJIBHBIX MHOTOTPaHHUKAX
IITU TUIIOB MTPaBUJIbHBIX (Terpasap, KyO, OKTa’1p, NOAEKAdIp U
MHOT'OTPaHHUKOB: IPABUJIBHOTO UKOCAdP).
TeTpadapa, Kyba, OKTasipa,
J0JIeKadipa, MKOCadapa. Ymems: npUMEHATh 3HAHUS IIPU

pelieHuu 3a1a4y

65 | Konmponwvnas paboma Ne5 «Munozozpannuxu K3 3name Temy « MHOTOIpaHHUKW. 33
Ymemsb caMOCTOSATENBHO IPUMEHSATH
M3YYEHHBIN TEOPETUYECKUNA MaTepra

Iloemopenue
66 | [loBTOpeHne. AKCHOMBI IToBTopenue kypca reometrpuu 10 | IIIIM | Ymemsv npumensms n3ydeHHbIN 33,
CTEPEOMETPHUN. knacca. Pemenue 3anau. TEOPETUYECKUI MaTepuall Mpu
[TapamienbHOCTB IIIIOCKOCTEM. BBITIOJTHEHUH PA3JIMYHBIX YIIPAKHEHUU
[lepneHUKYIApPHOCTD
IIJIOCKOCTEMN.
67 | lloBropenue. BekTopsl. YKII3 34
68 | [loBTOpeHue. VYKII3 34
MHOrOrpaHHHUKH.

YcaoBublie o0o3Hauenusi: MTHM — nsydenue HoBoro marepuaina; 3H3 — 3akpennienue HoBbIX 3HaHul; YKII3 — ypok KOMIJIEKCHOTO IPUMEHEHUS
3Hanuit; K3 — kontposs 3nanuit; [1I1IM — noBTOpEHUE MPOIICHHOTO MaTepuaia.






JINCT KOPPEKTUPOBKH PABOYEN TPOTPAMMBbI

Knacc

HaszBanue paszena, Tembl

JlaTta npoBeneHus 1o
IUIAHY

[IpnunHa KOPPEKTUPOBKHU

Koppekrupyromue nercrBus

ara
MMPOBCACHUA 110

daxty
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