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IHosicHuTEALHAA 3AIIMCKA.

Pabouas mporpamma cocraBiieHa Ha OCHOBE (hefepaJbHOrO0 KOMIOHEHTa TOCyJapCTBEHHOTO
cTaHfapTa oOmero oOpa3oBaHUs, NPUMEPHOH NPOrpaMMbl IO MaTeMaTHKe OCHOBHOTO OOIIETo
oOpa3zoBanus, (eaepaqbHOTO NEepevHs y4eOHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM OOpa30BaHHS
Poccuiickoit ®@enepanun K HCMOIb30BaHUIO B 00pa30BaTEIbHOM IIpoliecce B 0O0IIe00pa3oBaTEIbHBIX
yupexaenusix Ha 2017-18 y4yeOHBIH Toxm, ¢ ydueToM TpeOOBaHHMI K OCHAIICHHIO 00pa30BaTEIHHOTO
mporecca B COOTBETCTBHM C  COACp)KaHUEM HAIMOJHEHHS YYEOHBIX MPEIMETOB KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHmapra ooOmero oOpa3oBaHUs, aBTOPCKOTO TEMAaTHYECKOTO IUIAHHUPOBAHUS
yuebHoro marepuana, yaeonoro miana MKOVY «COIII a. Axpire-Xa0mas» Ha 2017-2018 ydaeOHbI# TO/I.

Ilean n3yuenus npeamMera reoMerpun B 10 Kjacce:

N3yuenne mareMaTWku B CTapiield IIKOJ€ Ha 0a30BOM YpPOBHE HAIpaBIEHO Ha JOCTHXKCHHE

CHEAYIOUIUX LETEeH:

1. dopmupoBaHHMe mnpeaCTABJIEHUH O MaTeMaTUKe KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE
MOACITUPOBAHUA SIBJICHUN U mponeccos, 00 nAacAaX U METoJaxX MaTCMAaTUKH,

2. Pa3BUTHUE JIOTUICCKOT'O MBIIIJICHUS, MMPOCTPaHCTBCHHOI'O B006pa)KGHI/ISI, aﬂFOpHTMquCKOﬁ
KYJIBTYpbl, KpHTUYHOCTH MBIIIJIEHUSI HA YPOBHE, HEOOXOJUMOM i1 0Oy4eHHs B BBICIIEH LIKOJE 10
COOTBETCTBYIOIIEH CITEIUAILHOCTH, B Oyayiiel nmpohecCuOHaTbLHOM IS TeIbHOCTH,

3. oBJajJeHMe MAaTeMATHYeCKUMU 3HAHUSAMM M YMEHHMSAMH, HEOOXOIMMBIMU B TIOBCETHEBHOM JKU3HHU,
JUI U3Y4YEeHUsI IIKOJbHBIX €CTeCTBEHHOHAYYHBIX TUCIMIUIMH Ha 0a30BOM ypOBHE, JJSl MOTYYCHHS
00pa3zoBaHus B 00IACTAX, HE TPEOYIOMUX yIITyOJIeHHON MaTeMaTUYeCKOM TIOITOTOBKU;

4. BocnUTaHHWe CPEIACTBAMHM MAaTEMaTHKH KYJIbTYpbl JIMYHOCTH: OTHOLIEHUS K MaTeMarhkKe Kak 4YacTH
oOlIeuenoBeYeCKOil  KyJIbTypbl: 3HAKOMCTBO C HCTOpPUEH pa3BUTUS MaTeMaTUKH, HBOJIOLUEH

MaTEMAaTHYCCKHUX H,Hefl, INOHUMAaHUA 3HAYMMOCTH MAaTCMAaTUKHN IJIA O6HICCTB€HHOI‘O Imporpecca.

MecTo npeaMeTa B YUeOHOM ILJIAHE.

CornacHo ®eznepanpHOMy 0a3uMcHOMY y4eOHOMY IUIaHy JUli OOpa30BaTeNbHBIX YUPEXKICHHIM
Poccuiickoit ®enepaunu a8 0053aTENBHOIO M3Y4EHHUs T'€OMETPUM Ha 3Tale OCHOBHOIO OOIIEero
o0Opa3oBaHMs OTBOAUTCS HE MEHee 2 4acoB B Henento. Paboudas mporpamma no reomerpuu B 10 kiacce

paccunTaHa Ha 68 yacoB (2 4yaca B HEJIENIO).

YuyeOHo-MeToaAnYecCKNii KOMILJIEKT.

1. A.B. IloropenoB. TI'eomerpus: Yue6. mna 10-11kn. oOmieoOpazoBar. yupexjaeHuid. — M.:
[Ipoceemienue, 2016.

2. A.H. 3emmsxoB I'eomerpus B 10 knacce: Metoauueckue pekomengauuu. — M.: [Ipocsemenue, 2016.
3. C.b. Becenosckuii, B.J[. Psabuunckas. Jumaktudeckwe wMatepuansl mns 10 kmacca. — M.: -
[Ipoceemienue, 2016.

IlnanupveMble pe3yJbTAThI H3VUEHHSI YIEOHOI0 MpPeIMeTa

B xone ocBoeHus COACPIKAHUSA TCOMCTPUICCKOTO O6pa3OBaHI/I$I ydqamuecs OBJIAaACBAOT pa3H006pa3HBIMI/I

croco0amMu 1 TeNbHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:
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MOCTPOCHHS M MCCIICJOBAHMS MAaTEMaTHYECKHX MOJENEH JUIs ONMUCAaHHUS M PEHICHUs MPHUKIATHBIX
3a]1a4, 3a/1a4 U3 CMEKHBIX AUCLUIUINH;

BBITIOJTHEHUS] 1 CAMOCTOSATEIBHOTO COCTABICHUS AITOPUTMUYECKUX MPEIMUCAHNN U HHCTPYKIIUI Ha
MaTeMaTUYECKOM MaTepuaje; BBINOJIHEHHUS PacdyeTOB IPAKTUYECKOIO XapaKTepa; HCIOJIb30BaHUs
MaTeMaTH4YEeCKUX (POPMYII U CAMOCTOSITEILHOTO COCTaBJIeHUSI (POpMya HA OCHOBE OOOOIIEHHUS YaCTHBIX
CIIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITEIbHOW pabOTBl C MCTOYHHUKAMH HHGPOpMAIH, OO0OOIIEHHS W CHUCTeMAaTH3aIHU
MOJIy4eHHOH MH(pOpMAINK, HHTETPUPOBAHUS €€ B JIMYHBIN OTIBIT;

MIPOBEJICHUS JI0KA3aTeNbHbIX PAacCY)KJIEHUH, JIOTHYECKOr0 OOOCHOBAaHUS BBIBOJIOB, Pa3JIMUCHHUS
JOKAa3aHHBIX W HEJOKAa3aHHBIX YTBEPXKICHWH, apryMEHTHPOBAaHHBIX M SMOLMOHAIBHO YOETUTEITBHBIX
CYXKJICHUH;

CaMOCTOSITEJIbHOM U KOJUIEKTUBHOM JESTEbHOCTH, BKIIOYEHHUS CBOUX PE3YJIbTaTOB B Pe3yIbTaThl
paboThl TPYIIbI, COOTHECEHUE CBOETO MHEHUSI C MHEHUEM JIPYIMX YYaCTHUKOB Y4€OHOTO KOJIJIEKTHBA U
MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

JInyHOCTHBIE pPe3yIbTaThI:

- BKJIOYAIOIIMX TOTOBHOCTH M CIOCOOHOCTh OOydarolmuxcsi K CaMOpa3BUTHUIO, JUYHOCTHOMY
CaMOOIIPEIETICHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C 00IIe-YeI0OBEYECKMMHU LIEHHOCTSIMH;

- cOpMHUPOBAHHOCTh MX MOTUBALMU K OOYYEHHIO U IIeJIEHAPaBIE€HHON O3HABATEIbHOM J1eATENbHOCTH,
CUCTEMBbI 3HAYMMbBIX COLUATBHBIX U MEKINYHOCTHBIX OTHOLLIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK;

- CIIOCOOHOCTDH CTAaBUThH LIEJIU M CTPOUTH )KU3HEHHbIE TUIaHBI;

- TOTOBHOCTb U CIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM €A TEIbHOCTH;

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMH, JETbMHM MJIQJIIEr0 BO3pacTa, B3pOCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOM, YUeOHO-HUCCIIeI0BATEIbCKOM, MPOCKTHOM U IPYTrUX

BUJIaX JESTEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA MPOTSHKEHUH BCe
KU3HU;

- CO3HATEJIbHOE OTHOLIIEHUE K HEMIPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO yCIIEUTHON MPO(hecCHOHaIbHOM
1 OOIIECTBEHHOM AEATEIbHOCTH.

MeTtanpeamMeTHble pe3yJbTaThI:

- BKJIIOYAIOIINX OCBOCHHBIE OOYYAIOMIMMHKCS MEKIPEAMETHbIE TMOHATUS U YHHUBEpCAIbHbIE ydeOHbBIE
NecTBUS (PETyNsATUBHBIE, TIO3HABATEIbHBIEC, KOMMYHHUKATUBHEIC);

- CaMOCTOSITENIFHOCTh B IUJIAHHUPOBAHHH U OCYIIECTBICHUU Y4EOHOW AEATEIbHOCTH U OpraHu3aluu
y4eOHOT0 COTPYIHUYECTBA C MEJaroraMu U CBEpCTHUKAMU;

- CHOCOOHOCTh K TMOCTPOCHHUIO HHIMBUIYaTbHOM 0O0pa30BaTeIbHONW TPACKTOPWH, BIAJCHHUE HABBIKAMU
y4eOHO-HMCCIIeI0BATENIBCKOM, TPOEKTHON M COLIMATIBbHOM eATEIbHOCTH;

- YMEHHE CaMOCTOATENbHO OMNpPENENATh LeNU JEATENbHOCTH U COCTABIATh IUIAHBI JEATENbHOCTH;
CaMOCTOSITEIIBHO OCYILLECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH AEATEIBHOCTD;

- HCIIOJI30BaTh BCE BO3MOYKHBIE PECYpPCHI JJISl TOCTH)KEHHUSI NIOCTABJICHHBIX Leel U pealn3alnu IIaHoB
NeATeNbHOCTH;

- BBIOMpATh yCHEIIHbIE CTPATETUH B PA3IMYHbIX CUTYALIUsX;

- YMEHHE NpPOAYKTHBHO OOIIaThCsd M B3aUMOJCHCTBOBATH B MpPOIIECCE COBMECTHOM JEATENBHOCTH,
YUUTBIBATh MO3UIMH JAPYTUX YIACTHUKOB JEATENBHOCTH, YP(HEKTUBHO pa3periath KOHPIUKTHI;

- BJAJICHHME HaBBIKAMHU I[O3HABATEIbHOM, Y4eOHO-MCCIIEOBATENICKOM M MPOEKTHON JesTeNbHOCTH,
HaBBIKAMHU pa3pelieHus npooiem;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIICHUS NMPAaKTUYECKUX 3ajad,
MIPUMEHEHHIO Pa3InYHbIX METOJ0B MO3HAHUS;
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- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHON WH(OPMAIIMOHHO- TMO3HABATEIbHON JESATEIbHOCTH,
BKJIIOYask yMEHUE OPHEHTHUPOBATHCS B PA3TMYHBIX HCTOYHUKAX HH()OPMAIUH,

KPUTHYECKH OIICHUBATH M HHTEPIPETHPOBATH HHPOPMALIUIO, ITOJIy4aeMYIO U3 Pa3TUYHBIX HCTOUYHHKOB;

- YMEHHE UCTOJIb30BaTh CPEACTBAa HHPOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT)
B PELICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3AallMOHHBIX 3a1a4 ¢

coOiroieHreM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MTaCHOCTH,

THTUEHBI, pecypcocOepekeHusl, MPABOBBIX U STUYECKUX HOPM, HOPM MH(POPMALMOHHON OE30MIaCHOCTH;

- BIQJICHHC HaBBIKAMH TIO3HABATCILHON pediekcHd Kak OCO3HAaHUS COBEPIIAEMBIX JICHCTBUH U
MBICJIMTENBHBIX POLECCOB, X PE3YJIBTATOB U OCHOBAHUM, I'PAHUILl CBOEIO 3HAHUS U HE3HAHMS,

HOBBIX IT03HABATENbHBIX 33]1a4 U CPEJCTB UX JTOCTUKEHHUSL.

IIpeaMeTHBbIE pe3ybTAThI:

-BKJIIOYAIOIIMX OCBOEHHBIE OOYyYaloIMMHUCA B XOJI€ H3Y4YEeHHs Y4eOHOTO NpeaMeTa YMEHUSs, BUIbI
JEeSITEIbHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHMS B paMKax yd4eOHOro IMpeaMeTra, ero npeoOpa3oBaHHIO U
MIPUMEHEHHIO B YU€OHBIX, Y4€OHO-TIPOEKTHBIX M COLUAIBHO-TIPOEKTHBIX CUTYalMSIX;

- (QopMHUpOBaHME MAaTEMaTUYECKOTO THUIA MBIIIJICHUS, BJIAJICHME TI'€OMETPHUUYECKONl TEepMHUHOJIOTHEM,
KJIFOYE€BBIMM MOHATHIMH, METOJIAMHU U IPUEMAMU;

- ¢(OpMHUPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTuKe, O Croco0ax OMHUCAaHUSl Ha MAaTEeMAaTUYECKOM SI3bIKE
SIBJICHUH PEaJIbHOTO MUPA;

- c(OpMUPOBAHHOCTD MPEACTABICHUI 0 MaTEMaTHYECKUX MOHATHAX, KaK O BXKHEUIINX MaTeMaTHYECKUX
MOJIENISIX, MTO3BOJISIOIINX OMKUCHIBATh U U3Y4aTh PA3HBIE IIPOLECCHI U SIBICHMS;

ITOHUMAHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOECHUSI MATEMAaTHYECKUX TEOPHIL;

- BJIQ/ICHHE METOJaMH JIOKA3aTeIbCTB U aJITOPUTMOB PEILICHNS;

- YMEHHE UX IPUMEHAThH, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO€ PELICHHUS 3a/1a4;

- BJIa/ICHHE OCHOBHBIMHU MOHSATHSMH O TUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPHUUYECKUX (uUrypax, ux
OCHOBHBIX CBOMCTBAX;

- cOpMHUPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YyepTexax, MOJEISIX U B PEaIbHOM MUPE Fr€OMETPUIECKUE
burypsi;

- NMPUMEHEHUE M3YyYCHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmysn s peuieHus reOMETPUIeCKUX
3a/1a4 ¥ 33J1a4 C IPAKTUYECKUM COJICPKAHUEM;

- BJIa/ICHHE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM IIPU PELICHHUH 3a4au.

B pe3yiibTaTC U3YUCHUA MATCMATUKU HA 0a30BOM YPOBHC B CTapIJ_Ieﬁ ITKOJIC YYCHHUK OOJIKCH

3HATL/IOHUMAThH:

3HAYEHUE MATEMaTUYECKOW HAyKW Ul pELICHMs 3a7ad, BO3HMKAIOUIMX B TEOPUU W IPAKTHUKE;
UPOTY U OrPaHUYCHHOCTb IPUMEHEHUS MAaTEMaTUYECKUX METOJOB K AaHAIMU3y WU HUCCIECAOBAHUIO
MIPOLIECCOB U SIBJICHUN B PUPOJIE U OOLIECTBE;
3Ha4eHHEe MPAKTUKU M BOIPOCOB, BOSHUKAIOUIUX B CAMOM MaremaTuke, Ajas GOPMHUPOBAHUS U Pa3BUTHA
MaTeMaTUYECKON HAYKH;
UJEU PacUIMpPEeHHs] YHUCIOBBIX MHOXECTB KaK CIoco0a MOCTPOEHUs HOBOT'O MaTeMaTH4ecKOoro ammnapara
JUI PELIEHUs IPAKTUYECKUX 3a1a4 U BHYTPEHHHUX 3a7jad MaTEMaTHKU;

3HAa4YeHUE MJIeH, METOJIOB M Pe3y/lbTaTOB alreOpbl U MaTEMAaTUYECKOTO aHalIM3a JUIl MOCTPOCHUs
MOJIEJIEN peabHBIX IIPOLIECCOB U CUTYALIN;

BO3MOKHOCTU I'€OMETPUUYECKOIO sA3bIKa KaK CPEJICTBA ONMCAHUSA CBOWCTB PEAIbHBIX NPEAMETOB U
UX B3aMMHOIO PACIIOJIOKEHNUS,

YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTUKM MaTEMaTUYECKUX PACCYKIECHUN, UX IPUMEHUMOCTH B

Pa3JINIHBIX 00J1aCTSIX YEI0BEUECKOMH ACATCIIBHOCTU,
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paznuune TpeOOBaHUM, TPEABABISAEMBIX K JOKa3aTeIbCTBAM B MaTEMaTHUKE, ECTCCTBEHHBIX,
COLMAJIBHO-3KOHOMUYECKUX U T'YMAHUTAPHBIX HayKaX, HA MPAKTUKE;

pOJb AKCHOMAaTUKH B MAaTEMAaTUKE; BO3MOXHOCTb IMOCTPOCHHUS MATEMAaTHUYECKUX TEOpPUN Ha
AKCMOMATHYECKOH OCHOBE; 3HAUCHNE aKCHOMATHKH TSI IPYTUX o0iacTel 3HAHUS U JIJISl IPAKTHKHY;

BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPA.

Ymersn:

COOTHOCHThH IIIOCKHE TEOMETPUYCCKHEe (UTYphl W TpPEeXMEpHBbIE OOBEKTHI C WX OIHMCAHUSMU,
gepTeKaMu, U300paKEHUSIMH; pa3IndaTh U aHAIU3UPOBATH B3aUMHOE PaCIoIoKeHHE Guryp;

[ToMuMoO yKka3aHHBIX B JJAHHOM pa3jiefie 3HaHUiA, B TPEOOBAHUS K YPOBHIO MOJTOTOBKH BKIIFOUAIOTCS
TaKKe 3HAHUSI, HEOOXOAUMBIE ISl OCBOCHHS TIEPEUNCTICHHBIX HUKE YMEHUMN:

n300pakaTh reoMeTpruiecKue (GUryphl U TeJla, BBITIOJHATD YEPTEX M0 YCIOBHUIO 3a/1a4H;

pemarb TEOMETPUYECKHE 3aJlayd, OIUPAsICh HAa H3YYEHHBIE CBOMCTBA TUIAHUMETPUYECKUX U
CTepeoMeTpuueckux GUryp ¥  OTHOUIEHUH MEXAy HUMH, TpHUMEHsA ainreOpandeckuii u
TPUTOHOMETPUYECKHUH armapar;

MPOBOJIUTH JI0OKA3aTEJbHBIE PACCYKIICHHS MPU PEIICHUU 3a7ad, JOKa3bIBaThb OCHOBHBIE TEOPEMBI
Kypca;

BBIYUCIIATh JIUHEHHBIE AJIEMEHTHl M YIJIbl B TMPOCTPAHCTBEHHBIX KOHQPHUTYpAIHSIX, OOBEMBI W
TIJTOIATA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M MX MPOCTEUIINX KOMOWHAITN;

MIPUMEHATh KOOPANHATHO-BEKTOPHBINA METOJ JUISl BBIYUCICHUS OTHOLLIEHUH, PACCTOSIHUI U YTJIOB;

Hcnonb30BaTh NproOpETEeHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOM JEeSITeTbHOCTH M MOBCEIHEBHOM
KU3HU IS

*  uccienoBaHus (MOJETUPOBAHUS) HECIOKHBIX MPAKTUUYECKUX CUTYallUd HA OCHOBE M3YyYEHHBIX
dhopmys U CBOMCTB (uUryp;

*  BBIYHMCIICHHUS JUIMH, IJIOWIAACH U 00BEMOB pealbHbIX OOBEKTOB MPH PELICHUH MPAKTHYECKUX
3aJ1a4, UCIO0JIb3YS IPU HEOOXOIMMOCTH CIIPABOYHHUKHU U BBIYUCIUTENIbHbBIE YCTPONUCTBA.

OcHOBHOE co/iep;kaHue YIeOHOr0 IpeaMeTa

§ 1. AKCHOMBI CTepeOMEeTPHH U X MpocTeiiime cjaeacTus (6 4acoB)

Axcuombl crepeomerpur. CylliecTBOBaHHE IUIOCKOCTH, MPOXOJSIICH yepe3 NaHHYIO0 MPSAMYI0 U
naHHylo Touky. [lepecedenue mpsmoil ¢ miockocThio. CylllecTBOBaHUE IUIOCKOCTH, MPOXOAAIIEH depes3
TPH JaHHBIE TOUKH
§ 2. [Iapayte1bHOCTH NPSAAMBIX U IUI0cKOcTel (17 yacoB)

[TapannensHble mpsiMble B mpocTpaHcTBe. llpu3Hak mapamnenbHocTH mpsMbIX. [Ipu3Hak
MapajuieIbHOCTH MpsAMOM M IIockocTH. [lpu3Hak mnapamnenbHOCTH IIockocTeil. CyliecTBoBaHUE
MJIOCKOCTH, MapajlyiebHOM JAaHHOW miockocTu. CBOMCTBA mapajuleNibHbIX IUlockocTel. [lapannenbHoe
npoekTupoBanue. M300paxkeHne NpoCcTpaHCTBEHHBIX (UTYp HA IIOCKOCTH.

§ 3. [lepneHAMKYJISIPHOCTD MPSAMBIX U MJI0cKOCTed (21 yac)

[lepneHUKyYISIpHOCTh TOPSIMBIX B MpocCTpaHcTBe. [Ipu3HaK NEeprneHIuKYISIPHOCTH NOPsIMOM U
miockocTu. [locTpoeHne NepneHauKYISApHBIX MPAMOM M IUIOCKOCTH. (CBOMCTBA NEPNEHAMKYISIPHBIX
npssiMoi M miockoctu. llepnenaukynsip v HakiaoHHas. Teopema O Tpex neprneHaukymispax. [Ipuznax
NEPIEHIUKYIIPHOCTH IIJIOCKOCTEN. PaccTosiHue MeX Iy CKpEeIMBAIOIIUMUCS MTPSIMBIMHU.

§ 4. JlekapToBbI KOOPAUHATHI M BEKTOPHI B MpocTpaHcTBe (20 yacoB)

Benenune JEKapTOBBIX KOOpJUHAT B IIPOCTPAHCTBE. Paccrosinue MEXIY

toukamu. [IpeoObpa3zoBanre cUMMETpUH B IpocTpaHcTBe. CHMMETPHS B IPUPOJIE M HA TIPAKTHKE.



6
YT0J1 MEeXKy CKpELIUBAIOIMMUCS MPSAMBIMHU. YTOJI MEKY NPSMOU U IIJIOCKOCTBIO
VYron Mexay miockocTsmMu. [1nomans opToroHanbHOM MPOEKIMKA MHOTOYTOJIbHUKA. Y paBHEHHE CEphl U
I10CKOCTH. DopMysa pacCTOSAHMS OT TOYKH A0 IJIOCKOCTH.
BekTopsl B mpocTpaHCTBE (MOIYy/b BEKTOPA, PABEHCTBO BEKTOPOB, YroJl MEXy BekTopamu). JleiicTBus
HaJl BEKTOpaMH B mnpocTpaHcTBe. KomummHeapHbie BeKTOpbl, PasnoxkeHune BekTopa 10 JBYM
HEKOJUIMHEAapHbIM  BekropaMm.  Kommanapuele  BeKTOpbl.  PasnoxeHue BEKTOpAa [0 TPEM
HEKOMIUIAHAPHBIM.

Hrorosoe noBropenue kypca reomerpuu 10 kinacca (4 yaca)

YueOHO-TeMaTHYECKHIi IJIaH

Ne Ha3Banue Tembl KoimnuectBo
4acoB
1. § 1. AKCMOMBI CTEPEOMETPUH U UX TPOCTEHUIINE CIIEICTBHS 6
2. § 2. IlapannenbHOCTh NPSAMBIX U MIJIOCKOCTEN 17
3. § 3. IleprieHIMKYISIPHOCTD NPSMBIX U INIOCKOCTEN 21
4. § 4. JlekapTOBBbI KOOPJIMHATHI U BEKTOPHI B IPOCTPAHCTBE 20
5. Hrorosoe noBropenue kypca reomerpun 10 knacca 4
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KanennapHo-temaruyeckoe IyianHmpoBaHue ypokoB reomerpum B 10 kiacce — 2 yaca B Hegenw (68 uyacoB B rox)

cTepeoMeTpum»

Homep Tema ypoka Kou- Bo Ilnanupyemble pe3yabTaThbl Dopma dopma Ulata [Koppexkumust
YpOKa 4acoB 3aHATHH | KOHTPOJIA
1 moayronue
1. AKCcHOMBI CTEpEOMETPHH M MX NpocTeiimue cieacTus (6 yacos)
1. | AkcuOMBI cTEpeOMeTpHUN. 1 3HaTh NPOCTPAHCTBEHHBIE AKCHOMBI U 3yyeHue YeTHBIi onpoc
CTEPEOMETPUUECKNE AHAJIOTH TIJIAHUMETPUUYECKUX  [HOBOTO
akcuoM lrpynmel. YMeTh UCIIOJIB30BaTh aKCHOMBI  [MaTepuaia
MpY PEUICHUH 3a]1a4
2. |CymecTtBoBaHUE MIOCKOCTH, 1 YMeTh NpoBOANTH T0KA3aTENbHBIE PACCYXACHUS NIpH [LI3ydueHne Koncnekr
HpOXO,HHHIefI yepes3 IaHHYIO PEIICHNH 3a4a4, JO0Ka3bIBATH OCHOBHBLIC TCOPEMBI [HOBOT'O
MPSMYIO U JAHHYIO TOUKY. Kypca MaTepuaia
3. |3ameuanue x akcuome 1 1 YMeTh MpoBOANTH TOKAa3aHHBIE pacCykaeHus npu  |3akperuienne |Pabota o
peuIeHny 3a/1a4, 10Ka3bIBaTh OCHOBHBIE TEOPEMBI [MOJIyYCHHBIX  |KapTOUYKaM
Kypca BHAHU
4. |IlepeceueHue IPSAMOU C 1 YMeTh NpOBOIUTE PACCYKACHUS IIPU pelieHuu 3a1ad |[M3ydyenue YerHblid onpoc
IUIOCKOCTBIO HOBOI'O
MaTrepuaia
5. |CymecTBoBaHHe IIOCKOCTH , 1 YMeTh NpOBOAUTH PACCYKACHUS IIPU PELICHUU 3a/1a4 |3akperieHne | OpoHTalIbHbIN
MPOXOAIIEN Yepe3 TPU JaHHbIE [IOTY4CHHBIX  [OIIPOC
TOUKH. BHAHUI
6. |KourpoabHasi padora Nel mo |1 YMETh UCTOIB30BaTh U3YYEHHBIN TEOP. Marepual Ypox konHTpOs| KoHTponbHas
TeMe «AKCHOMBI NIpH PELICHUH 3a/1a4; TOTUYECKU MBICIUTD NPU MONy4eHHBIX [paboTta
pELICHNH 3a/1a4 BHAHUI
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
2. [apanyieabHOCTH NPSAMBIX U ILUI0cKocTel (17 yacoB)
7. [TapannensHbIE IpsAMBIE B 1 3HaTh JOKa3aHHEIE 3aa4i. YMETh JOKAa3bIBaTh 3yueHue YeTHbll onipoc
MPOCTPAHCTBE. OCHOBHBIC TCOPEMBI KypcCa [HOBOI'O
Marepuaia
8. |IlapamnenbHble MpsMbIe B 1 3HaTh IOKAa3aHHBIE 3aJ]a4l. YMETh JOKA3bIBATh 3akperuienue  |Pabora y
MPOCTPAHCTBE. OCHOBHBIC TCOPEMBI KypCa MMOJIYYCHHBIX JOCKH
BHAHUI
9. [Tpu3zHak napamienbHOCTH 1 3HaTh BO3MOKHBIE CITy4al PACIOJIOKEHUS 2 IPAMBIX [3akperuieHue |Maremarndeck
TIPAMBIX B IIPOCTPAHCTBE; MOHATHUS MTapaJUIEIbHOCTH U [MOJIyYCHHBIX |WW TUKTAHT
CKPCILMBAHUSA NIPSAMBIX. YMETb CTPOUTH NPSMBIE B [SHAHUU
IIPOCTPAHCTBE
10. |IIpu3HaK HapauIelbHOCTH 1 3akpenuTh penieHue 3ajad  Ha napaienbHble [MI3ydeHue YerHblid onpoc
MPSAMBIX. Pemmenue 3aga4 IPAMBIC B IIPOCTPAHCTBE [HOBOI'O
MaTepuana
11. |TIpusHak mapaaieabHOCTH 1 3HATh U UCIOJIB30BATh AKCUOMBI CTEPEOMETPHUHN U 3akperuienue |Pabora y
IIPSIMOA U TLIOCKOCTH. Perrennue M3yYEHHBIE TEOPEMBI IIPU PELICHUM 3a/1a4. YMETh [OJIy4CHHBIX [HOCKM H B
3a7a4 CaMOCTOSTENIBHO IIPUMEHSATh U3y4CHHBIN 3HAHNUI TeTpanu
TEOPETUYECKUI MaTeprall IIPA PELICHUH 3a1a4
12. |IIpu3HaK HapaIelbHOCTH 1 3HaTh BO3MOXHBIE CIIy4al B3aUMHOIO 3aKkperieHue | YCTHBIN onpoc
HpﬂMOﬁ U IU10CKOCTH. Pemmienue PpacCIIoJIOKCHUA HpﬂMOﬁ " IINIOCKOCTH B IIP-B€; MOJIYYCHHBIX
3a1au MOHATHE MAapaJUIEIBLHOCTH IIPSIMOM U ILIOCKOCTH; 3HAHUI
IIPU3HAK NapaAJJIEIbHOCTH NPAMOU U IIJIOCKOCTH
13. |[Ipu3Hak mapaiaenbHOCTH 1 3HaTh BO3MOXHBIE CIIy4al B3aUMHOIO Ypok-3a4eT 3ager

MPSAMOM U TJIOCKOCTHU. Perienue
3a/1a4

PpacCIiOJIOKCHUA HpHMOfI " TIJIOCKOCTH B IIP-BE;
IMOHATHC MAapaJIJICJIbHOCTU HpﬂMOfI " IJIOCKOCTH,
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
MPU3HAK NapauIeIbHOCTH MPSMON U IUIOCKOCTH
14. |KouTpouabHas padora Ne 2 1 3HaTh BO3MOXKHBIE CIIydal B3aUMHOTO [Ypok koHTpOJIs| KoHTpoibHas
«TIpHU3HAK MAapALIeIbHOCTH pacImoIoKEeHUs MPSAMOU U MNIOCKOCTH B MP-BE; MOJIy4eHHBIX |paboTra
IPSIMOIi M ILTOCKOCTHY MOHATHE MAPALIEIBHOCTH IPSIMOU U IJIOCKOCTH; BHAHUI
MPU3HAK NapauIeIbHOCTH MPSIMON U TIOCKOCTH
15. |IIpu3Hak nmapamienbHOCTH 1 3HATh BO3MOKHBIE CITy4ad B3aUMHOIO pacrojiokeHus [zyuenue VYeTHbll onipoc
IJTOCKOCTEIA. 2 IIOCKOCTEN B MMPOCTPAHCTBE; MOHATHE HOBOI'O
MapajuIeIbHOCTH IIOCKOCTEN; MPU3HAK Marepuaia
MapajuieIbHOCTH TUIOCKOCTEN
16. |CymiecTBoBaHHUE IIOCKOCTH, 1 3HaTh CYIIECTBOBAHHUE U €AMHCTBEHHOCTh 3yueHue [TrnceMeHHbII
NapasuIeabHO JaHHOM napasuieibHON MJIOCKOCTU. Y METh TPUMEHSTh HOBOTO orpoc
IOCKOCTIA. TEOPEMBI TIPU PEIIEHNN 33/1a4 MaTepuaia
17. |CaolicTBa napamienbHbIX 1 3HaTh CBOMCTBA MapaJUIEIbHbBIX TUIOCKOCTENH. YMeTh [M3ydenue YcTHbIM onipoc
IDIOCKOCTell MIPUMEHSTh 3HAHUE CBOMCTB MPU PEUICHUM 3a]1a4 HOBOI'O
Marepuana
18. FGOMeTpI/I‘IeCKOC MecTo Touek B |1 PaCCMOTpeTB IMOHATHUEC TCOMCTPHUICCKOI'O MECTA I/I3yquHe Pabora C
IIPOCTPAHCTBE TOYEK B MPOCTpaHCTBE. Pa3BUBaTh HOBOI'O y4eOHUKOM
IIPOCTPAHCTBEHHOE MBIIUICHUE YYaIUXCS. MaTepuana
19. FCOMeTpI/I‘IeCKOC MecTO Touek B |1 3HaThL TOHATHE IréOMETPUICCKOIO MECTAa TOYCK B 3aerHJIeHI/Ie VCTHBIN OIIpocC
IIPOCTPAaHCTBE pocTpaHcTBE. Pa3BUBaTh NPOCTPAHCTBEHHOE [10JIy4YEHHOTO
MBIILJIEHUE YYALIUXCS. Marepuaia
20. I/I306pa>KeHHe 1 3HaTh KOHCTPYKLHMIO apalJICIbHOTO I/I3yquI/Ie MaremaTuueck
MPOCTPAHCTBEHHBIX (bHryp Ha IMPOCKTUPOBAHUSA TOUYKHU U (I)I/Il—‘ypbl Ha IMIOCKOCTH, [HOBOI'O Hit JUKTAHT
UIOCKOCTH CBOWCTBA MAPAIJIEIBHOM PO EKIUU Marepuaia
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA

21. |Uzobpaxkenue 1 3HaTh KOHCTPYKIIUIO MapaJIeIbHOTO 3akperuieHue | YCTHBINM Ompoc
IPOCTPAHCTBEHHEIX (UrYp Ha IPOCKTUPOBAHUS TOYKU U (PUTYPBI HA TIOCKOCTH; [MOJTy4YEHHOTO
IIOCKOCTH CBOICTBA MapaIEIbHON MTPOEKIIUU Marepuaia

22. |(3ader Ne2 o Teme 1 3HaTh TEMY O MapaAUICIIBHOCTH MPSIMBIX U [Ypok-3auet 3auer
«IlapajnejbHOCTh NPAMBIX U IIOCKOCTCH.

MJIOCKOCTei»

23. |KoutpoabHasi padora Ne3 mo |1 YMeTh caMOCTOSITETLHO TPUMEHSTh U3YYEHHBIN [Ypok koHTpOJisa| KoHTposibHas
Teme «IlapajieabHOCTD TEOPETUYECKUI MaTepran BHaHUI paborta
NPSAMBIX U IJIOCKOCTE»

3.IlepneHIMKYJIAPHOCTH NPSAMBIX M TLUI0CKOCTeH (21 yac)

24. |IlepneHIuKyISPHOCTD IPAMBIX |1 3HATh NOHATHE NEPIECHIUKYIIIPHOCTH IBYX NPsAMBIX. [M3ydeHune YeTHBIN onpoc
B IIPOCTPAHCTBE. YMeTh NPUMEHSTh MOJTYyYECHHBIE 3HAHUS IO TEME MPU [HOBOTO

pELLIeHNH 3a/1a4; JIOTUYECKU MBICIUTh MPU PEIICHUN |MaTepualia
3aja4

25. |IIpusHak neprneHauKyaspHoctd |1 3HaTh TEOpEMY O IPU3HAKE MEPICHAUKYISIpHOCTH  [M3ydenue YcTHbIM onipoc
HpﬂMOﬁ U IUIOCKOCTH HpﬂMOﬁ U IJIOCKOCTU. YMETH IIPUMCHATH HOBOI'O

JI0Ka3aTeJIbCTBA MPY PEUICHUM 3a]1a4 Marepuaia

20. HpngHaK NepHeHAUKYISIPHOCTH 1 YMeTh IMPUMCHATDH IPU3HAK IIEPIICHAUKYIISIPHOCTU 3aerHJIeHI/Ie CDpOHTaJ'IBHHﬁ

IIPSIMOIA U TIIOCKOCTH MPSMOU U TUIOCKOCTH TIPHU PEIICHUH 3a7a4 [MOJIy4YEHHOTO  |OIpOC
Marepuaia

27. |TlpusHak meprneHauKyIspHOCTH |1 YMeTh NpUMEHSTh IPU3HAK NepeHANKYAIpHOCTH  [3akperuienue |Pabora o

TIPSAMOIA U TINIOCKOCTH MPSIMOU U TUIOCKOCTH IIPU PELIEHUU 3a7a4 [TOJy4YEHHOIO |KapTOYKam
MaTepuaia
28. |Iloctpoenue 1 YMeTh NPOBOAUTH OKA3aTEIbHbIEC pacCykAcHus npu [I3yuenue Koncnekr
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
NEPIEHIUKYISIPHBIX IPAMOU U pCIICHUH 3a1a4 HOBOI'O
IIJIOCKOCTH. MaTrepuaia
29. |CpoiicTBa mepneHMKyIApHBIX |1 3HaTh AOKA3aTEIHCTBO TEOPEM, BBIPAKAIOIINX 3yueHune becena
TIPSIMOHA M TINIOCKOCTH CBOWCTBA MEPIECHIUKYISIPHBIX IPSIMOM U INIOCKOCTH. [HOBOTO YUHTEISA
YMeTb CTPOUTH NEPIECHAUKYIISPHBIC NIPSMBIE U Marepuaia
IIJIOCKOCTH
30. |CsoiicTtBa HEePIEHANKYIIAPHBIX 1 3HaTh JOKa3aTEIILCTBO TEOPEM, BEIpAKAIOINX 3aerHJ'IeHI/Ie HpOBepO‘IHaH
IIpAMOif 1 TIocKocTH. Pemenne CBOMCTBA MEPNEHAUKYISIPHBIX IPSIMON U TUIOCKOCTH. [[TOJIy4€HHOTO |paboTta
3a71a4 YMeTb CTPOUTH NEPIEHAUKYIISPHBIC MIPSMbIE U MaTepuaia
IIJIOCKOCTH
Il mosyroaue
31. |Ilepnenmuxynsp u HakIoHHas. |1 3HATh NOHATHE PACCTOSAHUA OT TOYKH 0 IUIOCKOCTH; [M3ydeHune YeTHBIN o1poc
Pemrenue 3amau MOHATHE HAKJIIOHHOM, MPOEKIIMNA HAKJIOHHOM, HOBOTO
paccTosiHUSA OT IPSAMOU 10 NapajuIeIbHON el MaTepuana
IUIOCKOCTH
32. |llepnenmuxynsp v HakIoHHas. |1 3HATh NOHATHE PACCTOSHUSA MEXKy ITap-MHU Sakperenue  [CamocroATens
Pemenue 3amau IUIOCKOCTSIMU. Y METh IPUMEHSATH NIOJyYEHHbBIE [IOJy4€HHOTO |Has paboTa
3HAHMSI [P PELICHUH 3a]1a4 MaTepuana
33. HepneHHHKyﬂgp U HAKJIOHHAY. 1 3HaTh OCHOBHEIE (bOpMYJ'IbI PCUICHUA 3aerHJIeHI/Ie cDpOHT«"B.J'II:'HI:'II‘/'I
Pemrenue 3amau IPSIMOYTOJIbHBIX TPEYTOJIBHUKOB. YMETh PEIaTh [10JIy4EHHOTO  (ompoc
3aa4M, TpeOyrolue HEOJTHOKPATHOTO MIPUMEHEHHs  [MaTrepuaia
teopemsl [Indaropa u permaemslie anredpanyeckuMu
METOJIaMH
34. |Teopema o Tpex 1 3HATh TEOPEMY O TPEX MEePICHANKYIIIPaXx; M3ydeHue YerHbIN 0IIpoc
NEPIEHANKYISIPHOCTb KaCaTEIbHOU K OKPY’KHOCTU U [HOBOTO

neprneHuKyspax. Pemenue
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
3ama4 panmyca; GopMyIBI JUIs TUIOINACH TPEYroObHUAKA.  [MaTepuasa
YMeTh NPUMEHATH TEOPEMY O 3 IEPIEHIUKYIIApax
IIPU pElIeHNH 3a]a4

35. |Teopema o Tpex 1 YMeTh NPUMEHSITh TEOPEMY O TPEX Bakperuienne |MaremaTudeck
nepreHMKyspax. Pemenne NEePIEeHIUKYISIpax Mpu pelIeHUH 3a1a4 [OJIyYEHHOTO  |Mil AUKTAHT
3ajga4d MaTcpuaia

36. |Pemenue 3amau. 3auer Ne 3 1 YMeTh NPUMEHSITh TEOPEMY O 3 MEPHEHAUKYIApAX  [YPOK-3aueT 3auer
«Teopema o Tpex IIpU PCIICHNHN 3a/1a4
nepneHAnuKYJIsIpax»

37. |KonrTpoabnas paéora Ned 1 YMeTh NpUMEHSITh TEOpEMY O 3 MEPHEHAUKYIApax  [Ypok KoHTpousi| KonTponabHas
«Teopema o Tpex IPH PEUICHAU 3a/1a4 3HAHUI pabora
NepHeHInKYJIAPax»

38. |IIpusHak neprneHaMKyIspHocTH |1 3HATh NOHATHE NEPIICHIUKYIISPHBIX IUI0CKOCTEH; l3ydenue YeTHBI onpoc
JI0CKOCTENH TEOPEMY O IIPU3HAKE NEPIECHIUKYIISIPHOCTH HOBOI'O

IUIOCKOCTEH. YMETh IPUMEHATh 3HaHUE NIPU3HAKA  [MaTepuasna
NEPIEHIUKYIIPHOCTH TUIOCKOCTH IIPH PELICHUN
3az1a4

39. |IIpusHak nepreHauKyiIspHocTu |1 YMeTp UCTIO0IB30BaTh NOJYYCHHBIE 3HAHUS IIPU Sakperenue  |CamocrosATens
[JI0CKOCTEH pELICHUH 3a/1a4; JTOTMUYECKU MBICJIUTh NP PEILIEHUH [[IOJIy4YE€HHOro |Has paboTa

3az1a4 MaTepuana

40. |PaccrosiHMEe MEXKITY 1 3HaTh MOHATHA OOIEro NEePHeHIUKYIAPA ABYX 13yuenue YeTHbI# onpoc
CKPEIUBAIOIIIMHUCS TPSIMBIMH CKPEIMBAIOLINXCS MIPSIMBIX M PACCTOSIHUS MEKIY HOBOI'O

HUMU MaTepuana
41. |PaccrosiHMEe MEKITY 1 3HaTh MOHATHSA OOILEro MePHeHIUKYIAPA IBYX Sakpennenue |MuauBuayans
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
CKPELIMBAIOIUMHUCS IPAMBIMU CKPELIUBAIOIINXCS IIPSIMBIX U PACCTOSHUS MEKLY [IOJIYy4CHHBIX  |HBIM OIpPOC
HUMU 3HAHUI
42. |lIpuMeHeHne oproroHaabHoro |1 YMeTh UCTIOIB30BATh NOJIYYCHHBIE 3HAHUA IIPH 3yuenne YerHbIl o1Ipoc
MPOEKTUPOBAHUS B pEIICHNH 3a1a4. HOBOT'O
TEXHUYECKOM YEPUEHHUH. MaTepHraia
43. |llpumeHeHue opToroHaabHOTO |1 YMeTh UCOoab30BaTh NOJYYEHHBIE 3HAHUS MTPH 3akperienne |HauBuyanb
MPOEKTUPOBAHUS B peuIeHny 3a/1au. [OJly4EeHHBIX  [HBINA OMpocC
TEXHUIECKOM YEPUYCHHU. SHAHWH
Pemenue 3agau
44. |Koutpoabnas pa6ora NeSmo |1 3HaTh ¥ MOHUMATh U3YYECHHBIN TEOPETUUECKUI Ypok koHTpoOJsa| KoHTposibHAas
Teme «IlepreHINKYIAPHOCTD MaTepuan. YMETb CaMOCTOSITEILHO IPUMEHSTh [OJy4eHHBIX |paboTa
NPSIMBIX H ILIOCKOCTEH» IIOJIy4YEHHBIC 3HAHUS [TPU PEIICHNUHN 33/aY. 3HAHNU
4. lekapToBbI KOOPAHHATHI H BEKTOPHI B nmpocTpancTie (20 yacoB)
45. |BBeneHue IeKapTOBBIX 1 3HATh NOHATHS CUCTEMBI KOOPIUHAT U KOOPAUHAT l3yuenue YeTHBI onpoc
KOOPJIMHAT B IIPOCTPAHCTBE. TOYKH B IIPOCTPAHCTBE. YMETh MAKCUMAJIBHO HOBOI'O
PaccTosIHHE MEXLY TOUKaMH MCIIOJIb3Ysl HAIVIATHOCTD; CTPOUTh KOOPAWHATHI B MaTepuana
IIPOCTPAHCTBE
46. |KoopamHathl cepeauHbl OTpesKa |1 3HaTh GOPMYIIBI U1 PACCTOSHUS B KOOPAMHATAX. 3yuenue VeIl onpoc
YMeTh NPUMEHATH NOJYyYCHHbIE 3HAHUS IIPU HOBOI'O
pELIeHNN 3a1a4 MaTepuana
47. Hpeo6pa30]3aHHe CHUMMETPHU B 1 3HaTh IIOHATHE ABHUXCHUS HA IIJIOCKOCTHU U €T0 HByquHe YCeTHBIN Oo1pocC
IPOCTPAHCTBE. CBOMCTBA, B YACTHOCTH CUMMETPHUIO OTHOCUTEIIBHO  [HOBOTO
TOUYKH U CUMMETPHUIO OTHOCUTENIBHO MPSIMO; MaTepuana
NOHSTHE JBU)KEHHUS B IPOCTPAHCTBE
48. |Cummetpus B Ipupoje U Ha 1 8 poctp ’ Kom6uuuposas|IIposepounas
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
NPAKTUKE npeoOpazoBaHNe CHMMETPUH B MIPOCTPAHCTBE HBI YPOK pabora
49. |JIBuxeHHE B IPOCTPAHCTBE. 1 3HaTh NOHATHE ABWKCHUS B MPOCTPAHCTBE U ero  |MI3ydeHue NunuBunyannb
CBOICTBA. HOBOTO HBIW OITPOC
Marepuaia
50. |[TapannenbHbI IEPEHOC B 1 3HaTh NapalIeTbHBINA TEPEHOC B IPOCTPAHCTBE U ero [I3ydeHue VYeTHbll onipoc
MPOCTPAHCTBE. CBOMCTRA. HOBOI'O
Marepuaia
51. [[TomoOue mpocTpaHCTBEHHBIX 1 YMeTh NPUMEHSITh MOJTyYE€HHBIE 3HAHUS TIPU N3ydueHue Pabora y
duryp peLIeHNH 3a/1a4 HOBOTO JIOCKH
Marepuaia
52. |Yron mexmay 1 3HaTh MOHATHE YITIOB MEXAY NEPECEKAIONTUMUCS 3yueHue YcTHbIM onipoc
CKPENUBAOIAMUCS TTPSIMBIMHA. NN CKPCIIUBAOIIMMHUCS ITPAMBIMH, VYMeTh [HOBOT'O
WCIIOJIb30BaTh ATU MOHATHS B PEIICHUHU 3a/1a4; Marepuaia
JIOTUYECKH MBICIIUTH MIPU PEIICHUU 3a1a4
53. |Yron mexay npsaMoii u 1 3HaTh MOHATHE YIVIa MEXKAY MPSMOU U INIOCKOCThIO.  [M3ydenue Pabora y
IIOCKOCTBIO YMeTh NpUMEHSTh MMOJYy4YECHHBIE 3HAHUSA NTPU HOBOT'O IOCKH HW B
pelleHny 3a1a4 Marepuala TEeTpasX
54. |Pemenue 3a1au 1 3HaTh NOHATHE YIVIa MKy NPAMON U MJIOCKOCThIO. |MI3yueHue [IpoBepounas
YMeTh NpUMEHSTh NOJTYyYEHHbIE 3HAHUS PU HOBOT'O pabora
pEelIeHUH 3a]1a4 Marepuaia
55. |[KontpoabHasi padora Ne 6 mo |1 3HaTh NOHATHE YIVIA MKy MPSAMOM U MIOCKOCTBIO. |YpOK KOHTpouis| KoHTpoiabHas
Teme : «YToJI MEKIy NpsAMOii 1 YMeTh NpUMEHSTh NOJTYyYEHHbIE 3HAHUS MPU MONy4eHHBIX [paboTta
IIOCKOCTRION pelIeHnH 3a1a4 SHAHUHI
56. |VYron MexIy IIIOCKOCTAMU 1 3HaTh MOHATHE YIJIa MEX/Y MIOCKOCTAMM; KaK 3yuenue Marematnueck
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
YpOKa 4acoB 3aHATHH |\ KROHTPOJIA
CTPOUTH YTOJIl MEXY INIOCKOCTAMH. YMETh peliaTh [HOBOTO Wi TUKTAHT
33714, UCTOJIb3Ys MMOJYyYCHHbIC 3HAHUS Marepuaia
57. |I[lnomans OpTOroHaILHOM 1 3HaTh TEOPEMY O TUIOIIAN TPOEKIINU 3yueHune VYeTHbll onipoc
MPEKIIUY MHOTOYTOJIbHUKA MHOT'OYIrOJIbHHKA. VYMeThb peuaTthb 3aaa4u, UCII0JIb3YsA [HOBOI'O
MOJTYYEHHbIE 3HAHUS Marepuaia
58. |Pemenue 3amau 1 3HaTh TEOPEMY O TUIOMIAN TPOEKIINU Bakperuienne |VHauBumyanb
MHOTOYTOJIbHHUKA. YMETh pellaTh 3a7a4u, UCIOJb3Ys [OJYYEHHBIX |HBIA OIPOC
MOJTYYEHHbIE 3HAHUS BHAHUI
59. |BekTopsl B IPOCTPaHCTBE 1 3HaTh MOHATHE BEKTOPA B MPOCTPAHCTBE U 3yueHune YcTHBIM onipoc
CBSI3aHHBIE C HUM MOHSTHS a0COTIOTHON BEJIUYMHBI, [HOBOTO
HaIPaBJICHMS], PABEHCTBA BEKTOPOB. YMETh MaTepuaia
MPUMEHSATH MTOJIyYCHHbIEC 3HAHUS ITPU PELIECHUU 3a]1a4
60. |[leiicTBHs HAI BEKTOPaMH B 1 YMeTh BBINOIHATH ICUCTBUS HaJl BEKTOPaMU B KomOuaMpoBaH|MaremaTudeck
MPOCTPaHCTBE IPOCTPAHCTBE. HbBI YPOK Wil TUKTaHT
61. |Pasnmoxenue Bekropa o tpem |1 YMeTh NpOBOIUTE PACCYKACHUS IIPU pelieHuu 3a1ad |[M3ydyenue OpoHTANBHBII
HEKOMIUIAHAPHBIM BEKTOpaM HOBOI'O onpoc
MaTrepuaia
62. |YpaBHeHHE ILIOCKOCTH 1 3HaTh U YMETh HAXOJIUTh YPAaBHEHUE MJIOCKOCTH Sakperienne |[IpoBepounas
MOJy4eHHBIX  [pabora
BHAHU
63. [3aueTrNed mo Teme 1 YMETh NPOBOAUTH JOKA3bIBAEMBIE PACCYKICHUS IIPU |[YPOK-3aueT 3auer
«JleKapTOBBI KOOPIAMHATHI B PELIEHNH 3a]1a4; I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
NPOCTPAHCTBE)»
64. [KourpoabHasi padora Ne7mo |1 3HaTh ¥ IOHUMATh U3YUYEHHBIH TEOPETHUECKUI [Ypox konTpOst| KouTposnbHas
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Homep Tema ypoka Kou- Bo Ilnanupyembie pe3yabTaThl Popma ®opma /lata [Koppexkuus
Ypoka 4acoB 3aHATHH |\ KOHTPOJISA
Teme «JlekapToBbl Marepuall. YMETh CAMOCTOATEIBHO IPUMEHATh 3HAHUU pabora
KOOPAMHATHI B IPOCTPAHCTBE» HOJIyYEHHbIE 3HAHUS [IPU PEIICHUU 3ajad.
Hrorosoe noBropenne kypca 10 kiacca (4 gyaca)
65. [AKCHOMEI cTepeoMeTpHun 1 YMeTh MPOBOAUTH PACCTOSIHUS MPU pelieHnu 3a1a4d; (00oOmenue | YCTHBIN ompoc
JTOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca [OJTyYEHHBIX
BHAHUI
66. |IlapamaenbHOCTD IPSAMBIX U 1 YMeTh UCnoIb30BaTh MOIYYEHHbIE 3HAHUS IPU O6o6menue |becena
IIOCKOCTEl pelIeHnt 3a1a4y [OJy4YEHHBIX  |y4HUTeNs
BHAHUI
67. |IlapaiieasHOCTh IPAMBIX U 1 YMeTh UCOIB30BaTh NOJYYEHHbIE 3HAHUS TIPU O6o0menue | YcTHbI ompoc
IocKoCTeil peuieHuy 3a1a4d [TOJTY4E€HHBIX
BHAHUI
68. [[lepneHAMKYIApHOCTD NPAMBIX |1 YMeTh NpOBOUTE PACCYKACHUS IPU PELLICHUN O6o6menne  |CamMOCTOSITEINb
U IJIOCKOCTEH Pa3JIMYHBIX 3a/1a4 MOJy4eHHBIX  [Has paboTa

3HAHUH
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