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HJIaHI/IpyEMI)Ie PE3YyJIbTATbI Oﬁy‘leHI/Iﬂ
Maremaruka: I'eomerpus 10-11 xnace

[Tporpamma obecrieynBaeT JOCTIKEHHE CIEAYIOMINX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JIMYHOCTHBIE:

(opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH,
oOyJaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIMH K OOYyYCHHIO U
MO3HABAHUIO, BBIOOPY NabHElIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKU B MHpE npodeccuii u
npoheccCHOHATBHBIX MTPEAINOYTSHUH, 0CO3HAHHOMY MIOCTPOSHHIO WHANBHYaIbHOM
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUUBBIX MIO3HABATEILHBIX HHTEPECOB;
0CO3HAaHHOMY TTOCTPOCHHIO WHANBUIYAIbHOW 00pa30BaTEIbHON TPAEKTOPUH C YIETOM
YCTOMYMBBIX TIO3HABATEILHBIX HHTEPECOB;

(hopMupoOBaHHE IETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTHKH;

(dbopMupoBaHHEe KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B OOIIEHUHU U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTApIIMMHU U MJIQAIIMMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENILCKOM, TBOPUECKOH U IPYTHUX BHAX ACATEIBHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOH M MMCHbMEHHOW PEUYH, TOHUMATh
CMBICJI TTOCTABJICHHOW 3a1a4H, BEICTPAUBATh apT'YMEHTAIINIO, IPUBOAUTE TIPUMEPHI U
KOHTPITPUMEDHI;

KPUTHUYHOCTb MBIIIJIEHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BbICKA3bIBAHMUS,
OTJIMYAaTh TMIOTE3Y OT (aKTa;

KpPEaTUBHOCTb MBILIICHHS], UHULIUATHBY, HAXOAYMBOCTb, AKTUBHOCTb IIPU PELIEHUN
reOMETPUUECKUX 3aJ1ay;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT yueOHOH MaTeMaTHUECKON JeATeNbHOCTH;
CIOCOOHOCTh K AMOLIMOHAIBHOMY BOCIIPUATHIO MaTEMAaTHYECKUX 0OBEKTOB, 33]1a4, PEIICHUH,
pacCyxJIeHUI;

MeTanpeMeTHbIe: nemanpeomemuslmu pe3yabTaTaMu U3y4eHus Kypca «l'eomeTpus»

sBisieTCsl GOPMHUPOBAHKUE YHUBEPCATbHBIX yueOHBIX AceiicTBuid (Y'Y ]I).

perynsatuBHbie YV /I

— CaMOCTOSITEIIbHO OOHApYXHUBaTh U (GOPMYIUPOBATH NPoOIEMY B KIIACCHOM U MHAUBUIYaJIbHOM
y4eOHOI 1esTeTbHOCTH;

— BBIJIBUTaTh BEPCUM PELICHUs IPOOIeMbl, 0CO3HABAaTh KOHEUHBIH pe3ysbTaT, BHIOUPATh
CpeACTBa AOCTHKEHUS LIEIH U3 IMPEAJIOKEHHbBIX MIIM UX UCKATh CaMOCTOSATEINBHO;

— COCTaBJATh (MHAWBUYAJILHO UJIM B TPYIIIE) IUIaH PelIeHus IpoOieMbl (BBIOJIHEHUS
MIPOEKTA);

— noAOUpaTh K KaXJI0i nmpoliemMe (3a1a4e) alekBaTHYIO €il TEOpPEeTHUECKYI0 MO/IENb;

— paboTasi 1o MpeJUI0KEeHHOMY MJIM CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHy,

UCIOJb30BaTh HapsIy ¢ OCHOBHBIMU M JIONIOJHUTENbHbIE CPEJICTBA (CIIpaBOYHAs TUTEpaTypa,
CJI0’KHBIE IPUOOPBI, KOMIIBIOTED);

— IJIAHUPOBAThH CBOIO MHAMBUIYAJIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;

— paboTaTh MO CaMOCTOSATENILHO COCTABICHHOMY IUIaHY, CBEPSACH C HUM H C IIEJIBIO
NeATeIbHOCTH, UCTIPABIISAs OLIMOKHU, UCTIONIB3YsI CAMOCTOSITENIbHO MOA00paHHbIE CPEJICTBA (B TOM
yucie u MaTepHer);

— CBOOO/THO MOJIb30BaThCs BBIPAOOTAaHHBIMHU KPUTEPHSIMH OLIEHKH U CAMOOLICHKH, UCXO/Is U3
LIEJIM ¥ UMEIOIINXCSI KPUTEPUEB, pa3indas pe3ylbTaT U CliocoObl eicTBUI;

— B XO/I€ MPEJICTaBJICHU POEKTa AaBaTh OLEHKY €0 pe3ysbTaram;




— CaMOCTOSITENILHO O0CO3HABATh MPUYMHBI CBOETO yCIeXa WIIM HEyCIIeXa U HaXOUTh CIIOCOOBI
BBIX0/Ia U3 CUTYalluu HEYCIIeXa;

— YMETh OIICHHUTH CTENICHb YCIICITHOCTH CBOSH MHIUBUIyaTbHOM 00pa3oBaTeIbHOM
NEeSTENBHOCTH;

— JIaBaTh OI[EHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM U YEpTaM XapakTepa («KaKoB s1»), ONPEAeIsATh
HaIpaBJICHUS CBOETO Pa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJIO CIIEIaTh).
CpenctBoM (hopMHpOBaHHSI PETYIATUBHBIX Y Y]] ciyKaT TEXHOJIOTHS TPOOJIEMHOTO JThaiora Ha
JTane U3y4eHUs HOBOTO MaTepHasia U TEXHOJIOTHsI OIIEHUBAHUS 00pa30BaTEIbHbIX JOCTHKECHUM
(y4eOHBIX yCIIEXOB).

no3HaBaTenbHble YV /I

— aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(UITUPOBATL U 0000IIATh (PaKTHI U SBICHHUS;

— OCYIIECTBJISITh CPAaBHEHHE, CEPUAIMIO U KJIACCU(PHUKAIIUIO, CAMOCTOSATEILHO BRIOUpast
OCHOBAHUS U KPUTEPHUH JIJIsl YKa3aHHBIX JIOTUYECKUX OTEpaIlii; CTPOUTH KIACCH(PUKAINIO TyTEM
JTUXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPUIIAHNSA);

— CTPOUTH JIOTUUECKH 000CHOBAHHOE PACCYXKJEHUE, BKIIFOYAIOIIEEe YCTAHOBIEHNE TPUYMHHO -
CIICICTBEHHBIX CBS3CIHi;

— CO3/1aBaTh MaTeMaTHUYECKUE MOJICTIH;

— COCTaBJIATH TE3UCHI, PA3JIMYHbIE BUBI TIJIAHOB (MIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpazoBbIBaTH
nH(pOpMaLIKIO U3 OJHOTO BUJA B Ipyroi (Tabauily B TEKCT, [Uarpammy u mp.);

— BBIYUTHIBATh BCE YPOBHHU TEKCTOBOW MH(MOPMAITIH.

— YMETh OTPEEISITh BOZMOXXHBIE HCTOYHUKHA HEOOXOAMMBIX CBEJICHUH, TPOU3BOJUTH TIOUCK
nH(pOpMaIuu, aHATU3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

— TIOHUMAs TTO3UIIHMIO APYTrOTO YEIOBEKa, Pa3jInvarh B €r0 PeUr: MHEHHE (TOUKY 3pCHHUS),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bI, aKCUOMBI, TEOpUU. [[J1s1 3TOT0 CaMOCTOATEIHHO
MCI0JIb30BATh PAa3IMYHbIE BUBI YTCHUA (M3yUarolee, IPOCMOTPOBOE, 03HAKOMUTENILHOE,
MTOUCKOBOE), MPUEMBI CITYIIAHUS.

— CaMOMY CO03/1aBaTh HCTOYHUKU WH(GOPMAIIMU Pa3HOTO THIMA U JUIS Pa3HBIX ayAUTOPHIA,
cobio1aTh MHPOPMAITMOHHYIO TUTUEHY M TIPaBUiIa HHPOPMAIIMOHHOHN 0€30TacHOCTH;

— YMETh UCMOJIb30BaTh KOMITBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT
JUIS TOCTUKEHUS CBOUX IieJiel. YMeTh BbIOUpaTh aJileKBaTHbIC 33/1a4€ MHCTPYMEHTAIbHbIE
MIpOrpaMMHO-aNIapaTHbIe CPEACTBA U CEPBUCHI.

CpenctBoM (hopMupoBaHus NO3HABATEIBHBIX Y Y ][] citykaT ydeOHBIM MaTepuall U MPEkKIe BCETO
MIPOJIyKTUBHBIE 3aJaHUs YyueOHUKa, TO3BOJISIOIINE IPOABUTATHCS MO0 BCEM IIECTH JINHUAM
pa3BUTHSL.

1-s JIP — Mcnonp30BaHuE MaTeMaTUYECKUX 3HAHUHN JJIsl PELICHUS pa3InYHbIX MaTeMaTHYECKUX
3a/1a4 ¥ OLICHKHU MOJIYYEHHBIX PE3YJIbTaTOB.

2-5 JIP — CoBOKYITHOCTh YMEHUH 10 UCHOJIB30BaHUIO JOKA3aTeNbHON MaTeMaTHYEeCKON peyn.
3-1 JIP — CoBOKYIHOCTh YMEHUI 10 paboTe ¢ nHpopMaluel, B TOM YUCIE U C Pa3InYHBIMU
MAaTeMaTHYE€CKUMU TEKCTAMH.

4-5 JIP — YMeHus ucCnoiapb30BaTh MAaTEMAaTUUYECKHIE CPEICTBA Ui U3YYCHUS U OTIMCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM.

5-s JIP — He3aBUCUMOCTh ¥ KPUTUYHOCTH MBIIIUICHUSI.

6-g JIP — Boist 1 HACTOMYHUBOCTD B TOCTIKEHUH LIENH.

KOMMYHUKaTuBHbIE Y Y /I:

— CaMOCTOSITENILHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBHUE B TPYIIIE (OMpenesiTh 00mue
1[eJTH, TOTOBAPUBATHCS APYT C APYTrOM H T.1.);

— OTCTauBasi CBOIO TOUKY 3pEHUsI, TPUBOIUTH ApIYMEHTHI, TOATBEPKIas UX (haKTaMu;

— B JIMCKYCCUU YMETh BBIJBUHYTHh KOHTPAPTYMEHTHI;

— YUUTBHCS KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM

MPU3HABAThH OMIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— TIOHUMasl TIO3UITUIO APYroro, pa3iuvaTh B €ro peur: MHEHHE (TOUKY 3pEHHs), JO0Ka3aTeIbCTBO
(aprymeHTsl), haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;




— YMETH B3IJIIHYTh HA CUTYAIMIO C UHOM MO3MIIMU U JOTOBAPUBATHCS C JIHOJIbMHU UHBIX MO3ULIMM.
CpenctBoM (GopMUPOBaHUS KOMMYHUKATUBHBIX Y'Y [l cIry)KaT TEXHOJIOTHSI IPOOIEMHOTO
nuanora (oYX TaroIIHiA U TIOIBOASIIAN UATIOT) U OpTaHU3aIus padOThl B MAJIBIX TPYIIIaX,
TaKXe UCIIOJIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJIOTMHU MTPOAYKTUBHOIO YTEHHUSL.

npeaMeTHbIe:

OBJIaJiIeHUE 0a30BbIM MOHATUITHBIM aNlapaToOM 110 OCHOBHBIM pa3JiellaM COJIEPKaHuUS;
IIpe/ICTaBIeHHE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUX (YUCII0, FeoMeTpuyecKas Gurypa, BEKTop,
KOOpPJMHAThl) KaK BAKHEHIINX MAaTEMAaTUYECKUX MOJIENIX, O3BOJIAIOIMX ONUCHIBATH U U3y4aTh
peanbHbIe POLECCH] U SIBJIICHMUS;

yMeHHe paboTaTh C FEOMETPUYECKHM TEKCTOM (aHAIM3UPOBATh, U3BIEKATh HEOOXOAUMYIO
nH(pOpPMaLIKIO), TOYHO U TPAMOTHO BbIpa)kaTh CBOM MBICIIU B YCTHOM M MUCbMEHHOW peuu ¢
IIPUMEHEHHEM MAaTeMaTH4E€CKON TEPMHUHOJIOTMU U CHMBOJIMKH, UCIIOJIb30BAaTh PA3JIMYHBIE SI3BIKH
MaTeMaTHKH, IPOBOJUTH KiIaccu(PUKaINK, JOTHYECKHEe 000CHOBaHUS, I0Ka3aTENbCTBA
MaTE€MAaTHUYECKUX YTBEPKICHUN;

OBJIAJICHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, NTHCTPYMEHTAJIbHBIX BBIUNCICHUN;

OBJIAJICHHE T'€OMETPUUECKUM S3BIKOM, YMEHHE MCIOJIB30BaTh €0 JJI1 ONUCAHUS ITPEAMETOB
OKPY’KaIOILIEr0 MUpPa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3uTEIbHBIX
YMEHHH, MpuoOpeTeHre HaBbIKOB FT€OMETPHUUECKUX MTOCTPOEHUH;

YCBOEHHE CHCTEMATHYECKUX 3HAHUM O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE
MIPUMEHATh CHCTEMAaTUYECKUE 3HAHUS O HUX JIJISl PEIICHHSI TE€OMETPUYECKUX U MPAKTHYECKUX
3az1a4;

YMEHHUE BBIYUCIIATh 00BEMBI TEJ U IUIOIAAN UX IOBEPXHOCTEH, pelas 3a1a4y MOBBIIIEHHON
CJIOXKHOCTH;

YMEHHE NIPUMEHATh U3yYCHHBIC IIOHATHS, PE3YIbTATHI, METOABI AJIS PEICHUS 3a1a4
IIPAKTUYECKOTO XapakTepa ! 3a1a4 U3 CMEKHBIX JUCLHUIIIMH C UCIOJIb30BaHUEM TIPU
HE00X0AMMOCTH CIIPaBOYHBIX MAaTEPUANIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

BBoaHoe moBTOpEeHMe Kypca miiaHumerpun. Beeaenue.
OcHOBHBIE IOHATHA CTEPEOMETPUH (TOUKA, MIPsIMAasi, INIOCKOCTh, IPOCTPAHCTBO) U aKCUOMBI
crepeomeTpuu. [lepBbie creCcTBUS U3 AKCHOM.
Buinycknux nayuumcs:
[ToHUMAaTh aKCHOMBI O B3aMMHOM PAaCIOJIOKEHUU TOYEK, MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE;
[IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH UX CIEACTBHS MPU PEIICHUH 3a/1a4.
Bbll’lyCKHl/lK noOJyHum 603MONCHOCMb HAYYUMbCA.
PemaTh 3a1a4u NOBBIIEHHOH CIIOKHOCTH.

ITapanieJbHOCTh NPAMBIX H IJIOCKOCTEH
IIepecekaromuecs, napajienbHble U CKpelUBaromuecs npsmsele. [lapamieasHOCTs IPSIMON U
IIJIOCKOCTH, IPU3HAK U CBOMCTBA. YTOJ MEXKAY NPSIMBIMU B IIPOCTPAHCTBE.
[TepnenuKynsapHOCTS NpsMBIX. [TapamienbHOCTD IIIOCKOCTEN, IPU3HAKU U CBOMCTBA.
[TapannensHoe mpoekTHUpoBaHue. M300paxenne npocTpancTBEeHHbIX ¢uryp. Terpasap u
napaenenunen, kyo. Cedenus Kky0da, IpuU3Mbl, TUPaAMU/IBL.
Buinycknux naywumes:
Omnpenenars B3aMMHOE PacloyIokeHUE 2-X MPSIMBIX B IPOCTPAHCTBE;
Jloka3pIBaTh TEOPEMBI O NAPALIEIBbHOCTH MPAMBIX NAPAJUIETBHOCTH 3-X MPSIMBIX;



3aKperuIATh 3T NOHATHS Ha MOJIENIAX Ky0a, IPU3MBbI, TUPAMU/IbI;

BBoauTs NOHATHE MMapauIEIbHOCTH IPSIMOU U IIJIOCKOCTH;

Onpenenars B3auMHOE PacIioyIoKEHHUE MIPSIMON U INIOCKOCTH B IIPOCTPAHCTBE;
IIpuMeHATH U3ydEHHBIE TEOPEMBI K PELICHUIO 33/1a4;

Jloka3bIBaTh PU3HAK U CBOMCTBA CKPEIUBAIOIINXCS IIPSIMBIX;

Haxonuts yriiel Mexay nIpsIMbIMU B IIPOCTPAHCTBE;

Jloka3bIBaTh MPU3HAK [1APAJUIEIBHOCTH JABYX IUIOCKOCTEH;

@OopMyIIMpOBATH CBOMCTBA NAPAJUIEIIBHBIX INIOCKOCTEH;

[IpuMeHATh U3ydeHHBIE CBOMCTBA MTApAJUICIbHBIX IIOCKOCTEN IPU PELICHUH 3a4a4;
BBoauTts noHsATHE TETpa’apa, Napajlieenuneaa;

Pemats 3ama4u, CBSI3aHHBIE C TETPAdAPOM U NAPAJUIEICIIUIIEIOM;

CtpouTs cedeHus TeTpaszpa U napaiesienumnesa.

Buinycknux nonyuum 603MOHCHOCMb HAYYUMBCA:

Jloka3bIBaTh NpU3HAK [TAPAJLIETBHOCTH MPSIMOU U IIJIOCKOCTH;
CamocToATenbHO BbIOMpaTh C1IOCO0 perieHus 3a1ad.

IlepneHAUKYJISIPHOCTH NPSAMBIX M IJIOCKOCTEH
[IepneHMKyYISIPHOCTD NPSMOM U IUIOCKOCTH, IPU3HAKHU U CBOMCTBA. llepnenaukymsp u
HaKJIOHHas. TeopeMa 0 TpeX NepPHeHANKYIIpax. Yol MEXTY NPAMOU U MJIOCKOCTBIO.
Paccrosnue ot Touku 1o mockoctu. PaccrosiHue ot
MPSAIMOM 10 IJIOCKOCTH. PaccTosiHre Mexay napaiebHbIMU IUNIOCKOCTAMHU. PaccrosiHne Mexay
CKPEIIHBAOIIUMHUCA IPSIMBIMU. 1IeprIeHIMKyISIpHOCTD INIOCKOCTEN, IPU3HAKU U CBOWCTBA.
JIByrpaHHBIN yroJi, TMHEUHBIA yroJ1 IByrpaHHoTo yria. [nomaas opToroHaabHOM MPOEKIUU
MHOTOYT'OJIbHUKA.
Buinyckunux nayuumes:
BBoauTh NOHATHE NEPIICHIUKYISAPHBIX MPSAMBIX B IIPOCTPAHCTBE;
JloKa3pIBaTh JIEMMY O NMEPIEHAUKYIIIPHOCTH IBYX MApPAJUIEIBHBIX IPAMBIX K TPETHEH NMPSAMO;
JlaBaTh oIpenencHue NepHeHANKYIIPHOCTH IPSIMON U TUNIOCKOCTH;
Jloka3pIBaTh MPU3HAK NEPICHIUKYIIPHOCTH NMPSMOU U TNIOCKOCTH;
IIpyuMeHATh NPU3HAK NEPICHANKYIISIPHOCTH MIPSMON U INIOCKOCTH K PELICHHUIO 3a/1a4;
JloKa3pIBaTh TEOPEMY CYILIECTBOBAHUS U €IMHCTBEHHOCTH MIPSIMOM, IEPIICHAUKYIAPHON
IIJIOCKOCTH;
Pematp 3a1a4u OCHOBHBIX THIIOB Ha MEPIEHAUKYIISIPHOCTD MPAMOM U IIJIOCKOCTH;
Jloka3pIBaTh TEOPEMY O TPEX MEPIEHAUKYIIAPAX, IPUMEHATh TEOPEMY IIPU PELLIECHUU 3a7a4;
Pematsp 3a1aun B KOTOPBIX UCIIOJIB3YETCS IOHATHE YIJIa MEXAY NPSMOM U INIOCKOCTHIO;
BBoauTh NOHATHE ABYTPAHHOTO YIJla M €ro JIMHEHHOIO yIJia, pelaTh 3aa4i Ha IIPUMEHEHUE
STUX NOHSTHIA;
Haxoauts yroa Mexay IIOCKOCTSIMU;
BBoauTh NOHATHE NEPIIEHIUKYIISAPHBIX IIJI0CKOCTEH;
Jloka3pIBaTh NPU3HAK NEPIEHIUKYIIPHOCTH JBYX IUNIOCKOCTEH, IPUMEHATH 3TOT IPU3HAK IIPU
pelIeHuu 3a/1ay;
BBouTh NOHATHE MPSIMOYTOJIBHOTO Mapajuiesenunena, GopMylInpoBaTh CBOMCTBA €ro rpaHei,
IBYTPAHHBIX YIJIOB, JUArOHAJIEH;
Pemats 3a1aum Ha cBOMCTBA MPSAMOYTOJIBHOTO MapalIeIENUIEAA.
Buinycknux nonyuum 603MO}CHOCMb HAYYUMBCA.
Jloka3bpIBaTh TEOPEMBI, B KOTOPBIX YCTaHABIMBAETCS CBSI3b MEX/1y apAJIIEIbHOCTBIO IPSIMBIX U
UX MEPIEHIUKYIAPHOCTBIO K INIOCKOCTH;
CoBepIIeHCTBOBATh HABBIKM PEILICHNUS 3aau.



MHoOrorpaHHMKH
[TonsiTEe MHOTOTpaHHUKA, BEPIINHBI, pedpa, rpaHl MHOTOrpaHHuKa. Pa3BepTka. MHOTOrpaHHbIE
yrisl Beinykiible MHOrorpanHuku. Teopema Oiinepa.
[Tpusma, ee ocHoBaHMEe, GOKOBBIE pedpa, BEICOTA, OOKOBas M MOJHASI TIOBEPXHOCTH.
[Ipsimas u HakiioHHas npusma. [IpaBuiibHas npusma. [lupamusa, ee ocHoBaHue, OOKOBbBIE pedpa,
BBICOTa, OOKOBAs M MOJHAS MOBEPXHOCTHU. TpeyronpHas nmupamua. [IpaBunbpHas nupamuia.
Yceuennas nupamuyia. CummeTpus B KyOe, B apajulesienuese, B Ipu3sMe U upamue.
[ToHsiTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpaJIbHAs, OceBasl U 3epKajbHas). [Ipumepsl
CUMMETpUH B OKpyxaromeM Mupe. [IpencraBieHue o npaBuIbHbIX MHOTOIPaHHUKAX (TETPadp,
KyO, OKTa’/p, TOAEKadIp U UKOCAdP).
Buinycknux nayuumes:
BBouTh NOHATHE MHOTOIPAHHUKA, TPU3MBI U UX JIEMEHTOB;
Omnpenenars BUAbI IPU3M, BBOAUTH MOHATHE IJIOLIAIA TOBEPXHOCTH IPU3MBIL;
BoeiBoauTh popmyity assi BBIUKMCIEHUS IJIOLIAAN TOBEPXHOCTU MPSIMON TPU3MBIL;
BBouTh NoHATHE TUPaMUbL, peLIaTh 33/1a4 CBSI3aHHbIE C TUPAMUION;
BBoauTs noHsATHE MPAaBUILHON IUPAMUIBL;
Jloka3pIBaTh TEOPEMY O IUIOIIA M OOKOBOI MOBEPXHOCTH MPaBHIIbHOW MUPAMU/IBL;
Pemate 3agaun, cBsA3aHHbBIE C TPABWIBHON MUPAMUJION;
BBouTh NOHATHE «ITPaBUIIBHOIO MHOTOTPAaHHHUKAY;
Pemats 3a1aun Ha paBUIIbHBIE MHOTOTPAHHUKH.
Buinycknuk noayuum 603MOHCHOCMb HAYYUMBCA:
Pa3BuBaTh TBOpUECKHE CIIOCOOHOCTH, MTO3HABATEIbHYIO AKTUBHOCTH;
Pemats 3a1a4n Ha BBIYMCIICHUE TUIOIIAIH IIOBEPXHOCTH ITPOU3BOJIBHON TUPAMHUIBL.

BekTopsbl B mpocTpancTBe
[TonsiTue BexkTopa B nmpocTpancTBe. Moaynnb BekTopa. PaBeHCTBO BEKTOPOB. ClioKEHUE U
BbIYMTaHNE BeKTOPOB. KosmmHeapHbie BEKTOPHI. Y MHOKEHHE BEKTOpa Ha 4ucio. Pa3noxxenue
BEKTOpa 110 ABYM HEKOJUTMHEApHBIM BekTopaMm. KoMinanapHsie BeKTOphl. Pasnoskenue BekTopa
10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
Buinyckuux nayuumes:
BBouTh NOHATHE BEKTOpA B IPOCTPAHCTBE U PAaBEHCTBA BEKTOPOB U CBSI3aHHBIEC C ATHM
MOHATHEM 0003HAYCHUS;
[Tonumars npaBuiIa TPEYroJbHUKA U MapajiesiorpaMMa CJI0KEHHsI BEKTOPOB B IPOCTPAHCTBE,
3aKOHBI CII0’KEHHUSI BEKTOPOB;
[TpumensTH 1Ba crioco6a MOCTPOCHHMSI PA3HOCTH JBYX BEKTOPOB;
[IpuMeHsTh MPaBUIIO CIOKEHHSI HECKOJIBKUX BEKTOPOB B MPOCTPAHCTBE MPU HAXOKICHUU
BEKTOPHBIX CYMM, HE Iprberas K pucyHKam;
[TpuMeHSTh MPaBUIIO YMHOKEHHS BEKTOPa Ha YUCIIO U OCHOBHBIE CBOWMCTBA ATOTO ACHCTBUSI IPU
pELIeHUH 33]1aY;
JlaBaThb onpeeneHrne KOMIUIaHAPHBIX BEKTOPOB;
[IpuMeHsTh Npr3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB M MPABUIIO NapaUIeNICIUIEa, CI0KEHNE
TpeX HEKOMILJIaHAPHBIX BEKTOPOB;
[ToHuMaTh TeOpeEMy O pa3I0KEHNUU BEKTOPA MO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
Bbll’lyCKHMK noJydum 603MOHNCHOCMb HAYHYUMbCA.
CoBepllIeHCTBOBATh HABBIKU BBITIOJHEHUS JIEHCTBUN HaJl BEKTOPaMU;
Pemratp 3a1aun MOBBILIEHHON CIOKHOCTH.

Meron koopaAMHAT B IIpocTpaHcTBe. ABuxenns



[IpsimoyrosnpHas cucreMa KOOpAMHAT B IIPOCTPAaHCTBE. PaccTosHNE MEXly TOUKaMH B
npocrpaHcTse. BekTopsl B ipocTpaHcTBe. JlnuHa BekTopa. PaBeHcTBO BekTOpoB. ClioxkeHHe
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha unciio. Koopaunartel Bekropa. CkansgpHoe IpOU3BEICHUE
BEKTOPOB.

Buinycknuk nayuumcs:

BBoauTs NoHATHE NPAMOYTOJIBHOM CUCTEMBI KOOPIAMHAT B IIPOCTPAHCTBE;

CTpOI/ITI) TOYKY I10 3aJaHHBIM €€ KOOpJAUHATaAM U HAXOJUTh KOOPAWHATBI TOYKH, I/I306pa)l(€HHOI7I
B 33JJaHHOU CHCTEME KOOPAUHAT;

BrmonmHaTe IIGﬁCTBPI?I Haa BEKTOpaMu € 3aIaHHBIMHA KOOpAWHATAMM,

BBoauTs noHsATHE paguyCc-BEKTOPA MPOU3BOJIBHON TOYKH IIPOCTPAHCTBA;

I[OKaSBIBaTB, YTO KOOPAUWHATBI TOUYKH PABHBI COOTBETCTBYIOIIIUM KOOpAWHATAM €€ pagnuycC-
BEKTOpa, a KOOPAUHATHI JIFOOOT0 BEKTOPA PaBHBI Pa3HOCTSIM COOTBETCTBYIOIINX KOOPIUHAT €r0
KOHIIa U Hayasa;

[IpumeHsTs POpMYIBI KOOPAUHAT CEPEINHBI OTPE3KA, ATMHBI BEKTOPA YEPEe3 €ro KOOpAUHATHI U
PaCCTOAHUA MCKIY ABYMS TOYKAMU;

BBoauTh NOHATHE Yroa MEXAY BEKTOPAMHU U CKAIIPHOTO IIPOU3BEAEHUS BEKTOPOB;
[IpumensTh GOpMYITy CKaIIPHOTO MPOU3BEIEHUS B KOOPAMHATAX U CBOMCTBA CKAISPHOTO
IIPOU3BEIECHN;

Breraucnaars CKaJIIPHOC MMPOU3BCACHNEC BEKTOPOB U HAXOAUTH YIOJI MCXKY BEKTOPAMU 110 UX
KOOpJIMHATaM;

BBO)II/ITI) MOHATHA ABUXKXCHUA IMTPOCTPAHCTBA U OCHOBHBIC BHIbI }IBI/I)KGHPlﬁ.

Buinycknux nonyuum 603modcnocme Hayuumscsi:

Pemate crepeomeTpuyeckue 3a1a4u KOOPAUHATHO-BEKTOPHBIM CIIOCOOOM;

Hcnonp30BaThk CKaJIipHOE MMPOU3BEICHUE BEKTOPOB IIPH PELICHUH 33124 Ha BBIUMCICHHUE YIIIOB
MEX]ly ABYMS MPSAMBIMHU, a TAKXKe MEXy IPAMOM U INIOCKOCTBIO.

Huauuap, Konyc, map
OcHoBHbI€ 251eMeHTHI chepbl U mapa. BzaumHoe pacnonoxenue chepbl U IIOCKOCTH.
MHororpaHHiKH, BOUCaHHbIE B cepy. MHOTOrpaHHUKH, OTUCaHHbIE 0K0JI0 cdepbl. Llnnuuap u
KoHyc. QUTyphI BpalleHUSI.
Buinyckuux nayuumes:
BBouTh NOHATHE MWIMHIAPUYECKON MOBEPXHOCTH, IIMIMHAPA U €ro 3JIeMEHTOB (O0KOBast
MIOBEPXHOCTh, OCHOBAHUS, 00pa3yIoliye, OCh, BBICOTA, PAInycC);
BreiBoauTth popmyIibl A7s BEIUKCICHHUS MIJI0MIa1el O0KOBOM U MOJIHOM MOBEPXHOCTH LUIHHIIPA,
BBouTh NOHATHE KOHMYECKOH TOBEPXHOCTH, KOHYCA U €r0 3JIeMEHTOB (0OKOBast MOBEPXHOCTb,
OCHOBaHUE, BEpIINHa, 00pa3yrollne, 0Ch, BHICOTA), YCEYEHHOTO KOHYCA;
BoeiBoauTh popMyIibl 7Sl BEIYKCICHHUS IIOMIAe O0KOBOW U MOJHON MOBEPXHOCTH KOHYCA U
YCEUEHHOTO KOHYCa;
Pemats 3a1aun Ha HaXOXKJICHHUE FIEMEHTOB IIMJIMHAPA U KOHYCA;
BBouTh noHatue cdepsl, mapa u uX JIEMEHTOB (LIEHTp, paanyc, AMAMETP);
PaccmaTtpuBaTh BO3MOXKHBIE CIIydan B3aMMHOTO PACTIONOKEHHS Cephl U TII0 CKOCTH;
[TpumensaTs popmyny miomiaau chepsl IpU pelIeHUuH 3a1ad.
Bbll’lyCKHMK noOJydum 603MOHNCHOCMb HAYHYUMbCA.
BreiBoauTh ypaBHeHUE cdepbl B 3aJaHHON MPSIMOYTOIBLHOM CHCTEME KOOPAUHAT
Jloka3bIBaTh TEOPEMBI O KacaTelIbHOM TIOCKOCTH K cdepe.

O0BbeMBI TeJI
[Tonsite o6beMa u ero cBoiicTBa. OO0BEM IIIUHIPA, TPSIMOYTOJILHOTO MapajUieIenurnena u
npu3Mel. [Tpuanun Kasansepu. O6bem nupamuabl. O0beM KOHYCa U YCEYEHHOTO KOHYCA.



O06bem mapa u ero yacrei. [Lnomaap moBepXHOCTH MHOTOTpPAaHHUKA, IIMIIMHIPA, KOHYCA,
YCE4YEHHOI0 KOoHyca. [1nomans moBepXHOCTH 1apa U €ro 4yacTe.

Buvinycknux nayuumes:

BBoauThs nousTue oobeMa Tena;

[IpumensTh cBOMCTBAa 00BEMOB, TEOpEMY 00 00BEME MPSIMOYIOJILHOTO MapaljiesienuIeaa Npu
pELIeHNH 3a]1a4;

[IpumensTs cneactsue 00 o0beMe NpsAMOi IPU3MbI, OCHOBAaHHEM KOTOPOIL sIBJIE€TCS
MPSIMOYTOJIbHBIN TPEYrOJIbHUK IPHU PELICHUH 33]1a4;

[IpumensTh TEOPEMBI 00 00bEMax MPSAMOI MPU3MbI M LIUIIUH/IpA [IPU PELICHUH 3a/1a4;
[ToHuMAaTh BO3MOXKHOCTB U 11€71€CO00Pa3HOCTh MPUMEHEHUS OIIPEIETICHHOI0 HHTerpaJia s
BBIYHCIIEHUS 00BEMOB TEJI;

[IpumensaTs popmyiny oObeMa HAKIIOHHOM MPU3MBI C TOMOLIBI0 HHTETpaJla IPU PELLIEHUH 33a4;
[TpumensTs Teopemy 006 00beMe TupaMuIbl U, Kak clieJIcTBUE, PopmMyny oObemMa yceueHHOU
MUpaMU/Ibl IPU PELIEHUH TUTIOBBIX 33/1a4;

Pemats TunoBele 3a1aun Ha mpUMeHeHue GopMya 00BEMOB KOHYCA U YCEYEHHOTO KOHYCa;
[IpumensaTs popmysbl 00beMa 11apa U IIonaan chepbl Ipy pelieHu  3a1ay.

Buvinycknuk nonyuum 603Mo#CHOCHb HAYYUMBCAL:

Jloka3wiBaTh TEOPEMBI 00 0OBEMaX MPSIMOU MPU3MBI U ITUITUH/IPA;

BreiBoauTts popmynny o0bemMa HaKIIOHHOW MPU3MBI C TIOMOIIIBIO MHTErpaa;

BreiBoauts popmynny o0bema yceueHHON THUpaMuIpbl;

Jloka3bpIBaTh TEOpeMy 00 00beMe KOHyca U €€ CIeICTBHE, B KOTOPOM BBIBOAUTCS hopMyria
00beMa YCEUeHHOTO KOHYCa;

BriBecTr hopmyiiel 00beMa mapa u miomaan cepsl Ipu perieHu  3a1ag;

Wcnonb3oBath GopMysibl 1Sl BEIYUCICHUS 00bEMOB YacTel 11apa — 1apoBOTO CErMEHTA,
IIapOBOTO CJIOSI U IAPOBOTO CEKTOPA.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Npeamera «MaTtemaTtukay, otpaxarome HPIO:
— ¢opMUpOBaHUE IPECTABICHUN O MaTeMaTHKe, €€ POJIU B )KU3HU U MTPO(HECcCHOHATLHOM
NeSITeIbHOCTH YeJIOBEKa, He0OX0JMMOCTh IPUMEHEHUSI MaTeMaTUUECKUX 3HAHUHN JJIsl peleHUs
COBPEMEHHBIX IIPAKTHUUYECKUX 3a/1a4 YeI0BEUECTBa, CBOEH CTPaHbl U POJHOTO Kpasi, B TOM YHCIIe
¢ yuetoM pbaiHke Tpyaa Kypckoit obnactu;

— OBJIaJICHHE OCHOBHBIMU HABBIKAMH TOJIy4EHUS, IPUMEHEHUS, HHTEPIPETALUHU U [IPE3CHTAI[IH
nH(pOpMaLUK MATEMaTHYECKOTO COJEPKaHusl, UCTIOIb30BAHM MATEMAaTUYECKUX 3HAaHUH B
MTOBCETHEBHOM JKM3HU U U3YYEHUS JPYTUX MPEaMETOB, ((OPMUPOBAHHE MTPEICTABICHHI O
pealbHOM CEKTOpe SKOHOMUKU U pbIHKE Tpyaa Kypckoii obnactu;

— ¢opMUpOBaHUE TIPEICTABICHUNA 00 0COOCHHOCTSIX ACATEILHOCTH JIOCH, BEIYyIIeH K Pa3BUTHIO
MIPOMBIIIJIEHHOCTH POJHOTO Kpasi, OCBOCHHE CUCTEMbl MAaTEMATUUECKUX 3HAHUM TSI
MOCJIEYIOLIETO U3YUEHUS AUCHUIIIINH HEOOXOAUMBIX JJIs MOJIY4EHUS! UHKEHEPHBIX U
TEXHUUYECKUX CIEIUATHLHOCTEH B YUPEKACHUSIX CHCTEMbI CPETHETO U BBICIIIETO
npodeccruoHaIBHOTO 00pa30BaHUs U AJIsi CaMOOOpPa30BaHMUS.

ABTOpPOM BBIJIETICHBI TPEOOBAHUS K TUYHOCTHBIM pe3yibTaTaM, TPYyIIa MeTarnpeIMeTHBIX
PE3yNbTAaTOB, OCHOBAHHBIX HA PETYISTUBHBIX YHUBEPCAIBHBIX yueOHbIX AeiicTBusax (YY),
TpyIila MeTanpeIMeTHBIX pe3yIbTaTOB, OCHOBAaHHBIX Ha MO3HaBaTeNbHBIX Y Y /[ 1 rpymnma
MeTanpeIMETHBIX Pe3yJIbTaTOB, OCHOBAaHHBIX HA KOMMYHUKATUBHBIX Y Y]], pa3BuTHE KOTOPBIX
obecrnieunBaeTcs UCIOJIb30BaHNEM ydeOHUKa U qpyrux komrnoneHToB YMK 1o reomerpuu mist
10 — 11 xmaccos.



COJEPKAHUE TEM YYEBHOTI'O KYPCA

10 kaacce (2 4 B Hexen0, Beero 68 v)
1. BBeenue (aKCMOMBbI CTEpPeOMETPUM U UX cJieAcTBHs). (S54).

o IlpencraBnenue pasnena reoMeTpuu — crepeoMeTpuu. OCHOBHBIE TOHATHS
cTepeoMeTprun. AKCMOMBI CTEPEOMETPHUH U UX CIEACTBUS. MHOrOrpaHHUKH: KYO,
napajuiesienunes, IpsiMOyroJIbHbIN Mapaiesenumnes, Npu3Ma, npsmMas npusma,
MIpaBUJIbHAS NTpU3Ma, IMPaMKJIA, IpaBWIbHASA UpaMuaa. MoaenupoBaHue
MHOTOTPAaHHUKOB U3 Pa3BEPTOK U C MOMOIIBI0 FEOMETPUUECKOTO KOHCTPYKTOPA.

o He.]'ll): O3HAKOMUMb YUaAWUxcst ¢ OCHOBHbIMU CBOUCNBAMU U CNOCODAMU 3A0AHUS
naockocmu Ha base cpynn aKkCuom cmepeomempuu U ux crneocmaeuil.

e OcHOBHas1 e Ib— cPOPMUPOBATH MPEACTABICHUS yIAIIUXCSI 00 OCHOBHBIX
MOHATHUAX U aKCHOMaX CTEPEOMETPHUH, TO3HAKOMHUTH C OCHOBHBIMH IIPOCTPAHCTBEHHBIMHU
(burypamu 1 MoIeIMPOBaHNEM MHOTOTPaHHHUKOB.

e OcoGeHHOCThIO yueOHHKA SIBISIETCS. paHHEE BBEIEHNE OCHOBHBIX IPOCTPAaHCTBEHHBIX
¢buryp, B TOM 4ncie, MHOTOTpaHHUKOB. /[al0TCsi HECKOJIBKO CLIOCOO0B M3TOTOBICHHS
MoJiefiell MHOTOIPaHHUKOB U3 Pa3BEePTOK U T€OMETPUYECKOTO KOHCTPYKTOPA.
MonennpoBaHue MHOTOIPAHHUKOB CITY’KUT Ba>KHBIM (DaKTOPOM pa3BUTHUS
MIPOCTPAHCTBEHHBIX MPEICTABICHHUM yJaIuXxcs.

2. IlapaiieIbHOCTH MPAMBIX H IUIOCKOCTEM. (20 4).

o Ilepecexkatomuecs, mapauieibHble U CKPEUIUBAIONINECS MPSMbIE B TPOCTPAHCTRE.
Knaccudukaius B3aMHOTO pacrosioXKeHus! IByX MpsIMbIX B mpocTpaHcTBe. [IpusHak
CKpellMBaroImuxcs npsamMeix. [lapamiensHoCTh IPsIMOI U IJIOCKOCTU B IPOCTPAHCTBE.
Knaccudukanus B3aMHOTO pacrosiokeHust MpsamMoit u mockocTu. [Tpusnak
NapajyuiebHOCTH MPSAMOM U TIOCKOCTH. [lapamienbHOCTh ABYX IIIOCKOCTEH.
Knaccudukanus B3aMHOTO pacrosioxkeHus 1ByX miockocteil. [Ipusnak
napajuieIbHOCTH BYX IuIocKocTell. [Ipu3Haku napamieabHOCTH JIBYX IPSIMBIX B
MIPOCTPAHCTBE.

o ].le.]]b: oamo yuawyumci cucmemamudecKue 3Hanusl 0 napajileloHoCmu npsAMsblx U
niockocmeli 6 npocmpaHncmee.

e OcHOBHaAIeab— cHopMUPOBATh NPEJCTABICHUS YIAIIUXCS O IOHATUU
napajyieIbHOCTU M O B3aUMHOM PacCIOJIOKEHUH MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE,
CHCTEMaTHUYECKH U3YYUTh CBOWCTBA MapauIeIbHbIX MPSAMBIX U IUIOCKOCTEH,
ITO3HAKOMUTB C MOHATUAMH BEKTOPA, MAPAJIEIBHOTO IEPEHOCA, NAPAJUIEITBHOTO
MIPOEKTUPOBAHUS U HAYYUTh U300pakaTh MPOCTPAHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH B
napasieIbHOM MPOEKIUH.

e B nmanHoil Teme O606I_LI3.IOTC$I HU3BCCTHBIC U3 INIAHUMCTPUHU CBCACHUS O MapaJlJICIIbHBIX
IpsAMBIX. BOJ'IBIJ.IY[O MMOMOIIb IIPpH WJUTFOCTPALUA CBOICTB napaJuieJIbHOCTHU U ITIpU
PCHICHNHU 3aJa4 MOTYT OKa3aTb MOACIIM MHOT'OT'PAaHHUKOB.

. 3):[CCB KC yqaluecda 3HaAKOMATCA ¢ MCTOIOM H306paH(GHI/ISI MMPOCTPAHCTBCHHBIX (I)I/II‘yp,
OCHOBAHHOM Ha MapaJiyiICJIbHOM ITPOCKTUPOBAHNU, IIOJTYyUarOT HCO6XO,Z[I/IMBIC
MPAaKTUYCCKUC HABBIKU 10 1/1306pa>1<eH1/110 MMPOCTPAHCTBCHHBIX (1)I/Il“yp Ha IMJIOCKOCTH. I[J'IH



yryOJIEHHOTO U3YUEHHUSI MOTYT CIIY)KHTh 3a/1a4H Ha MMOCTPOCHHUE CEUCHHIM
MHOTOTPaHHUKOB IJIOCKOCTBIO.

3. llepneHaNKYJIAPHOCTH NPAMBIX U IUIOCKOCTEM. (204).

e VYTr0J MexAy IpsIMBIMHU B IPOCTPAHCTBE. [IepnenAuKyIIpHOCTD IPSAMBIX.
[lepneHUKYIPHOCTD NPSMOM U IUNIOCKOCTH. [Ipu3HaK neprneHIuKyaspHOCTH PAMOU U
mwiockoctu. OpTOroHaabHOE NpoeKTUpoBanue. [lepneHuKkynsap u HaKJIOHHAsA. YTOJ
MEKy NIPSMOU U IJIOCKOCTBIO. JIByrpaHHbIi yroJ. JINHEWHbIN yroJl IByTpaHHOIO YIJIa.
IlepnenuKyisipHOCTB IIOCKOCTEN. 1IpU3HaK epneHuKyIIpHOCTH JBYX IIJIOCKOCTEN.
PaccrosHue Mex 1y TOUkaMu, NPSIMBIMU U IUIOCKOCTSIMM.

o He.]'lb: oamo yuawumcs cucmemamudecKkue 3Harnusl o nepneH()uKyﬂﬂpHocmu npAaAmslx u
niockocmeu 8 npocmpancmee, 66eCmu nOHAmMuUE y2io6 Meofcdy npAmosIimMu u
NnJa0OCKOCmMAMU.

e OcHOBHasfAIeJb— cHOPMUPOBATH MPEJACTABICHUS YUALTUXCS O TIOHATUSIX
MEePICHIUKYIIIPHOCTH MPSAMBIX H ITIOCKOCTEH B MPOCTPAHCTBE, CHCTEMATHYECKN N3YIUTh
CBOWCTBa MEPIEHIUKYISIPHBIX IPSIMBIX | TJIOCKOCTEH, ITO3HAKOMUTH C MIOHSATHEM
IIEHTPATLHOTO MPOCKTHPOBAHKS M HAYYUTh H300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI Ha
TJIOCKOCTH B IICHTPAIBHOH TPOCKITUH.

e B manHo# Teme 00001ar0TCs U3BECTHBIC U3 INIAHUMETPUHN CBEJICHUS O
MEePICHIUKYIIIPHBIX MPSMBIX. BONBIIYIO ITOMOIIH MPU WILTIOCTPAIMN CBOCTB
MEPICHINKYJIIPHOCTH Y TIPH PEIICHUH 33724 MOTYT 0Ka3aTh MOJICJIM MHOTOT'PaHHUKOB.

e B kxadecTBe JOMOJIHUTEIHLHOTO MaTepHalia yyaluecs: 3HaKOMSTCS C METOJA0M
M300paxkeHus MPOCTPAHCTBEHHBIX (PUTYp, OCHOBAHHOM Ha IIEHTPAJIbHOM
npoekTrupoBaHuy. OHU Y3HAIOT, YTO LIEHTPAIBLHOE MPOEKTUPOBAHHUE UCIIONB3YETCS HE
TOJIBKO B TEOMETPUH, HO U B )KUBOIHUCH, poTOrpaduu  T.A., YTO BOCIIPUATHE YEIOBEKOM
OKPYKAIOIIKX MPEIMETOB IMOCPECTBOM 3PEHUS OCYLIECTBIISETCS 110 3aKOHAM
LEHTPAIBLHOTO MPOESKTUPOBAHUS. Yyallnuecs MoJy4atoT He0OX0JMMbIE MPAKTUYECKHE
HaBBIKU 10 U300paKECHHUIO POCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTU B LEHTPAIbHOU
MIPOEKITUH.

4. MuororpanHuku (13 u).

. MHOFOFpaHHLIC YIJIBL. BBIHYKJ'IBIG MHOI'OI'PAHHUKHU U UX CBOMCTBA. HpaBI/IHBHHe
MHOTI'OI'paHHUKH.

o Hean: chopmuposams y yuawuxcsa npeocmasienue 06 0OCHOBHbIX BUOAX
MHO202PDAHHUKOS U UX CBOUCIBAX; PACCMOMPEMb NPAGUIbHbIE MHO20ZPDAHHUKUL.

e OCHOBHAaAI €Jb—MO3HAKOMUTh YYAIIUXCS C HOHATUAMH MHOTOI'PAHHOT'O yIiia U
BBIITYKJIOTO MHOTOTPaHHUKA, PACCMOTPETh TEOpEMY DIJlepa U €€ NMPUIIOKEHUS K
peleHuo 3a1a4, chopMHUPOBATh MPEICTABICHHS O IPABUIIBHBIX, MOITYIPAaBUIBHBIX U
3Be3/1YaThIX MHOTOI'paHHMKAX, T0OKa3aTh MIPOSBICHNS MHOIOI'PAaHHUKOB B MIPUPOJIE B
BU/JIE KPUCTAJUIOB.

. Cpezu/I IMPOCTPaHCTBCHHLIX q)Hpr 0c000€ 3HaUYCHHE UMECIOT BBIITYKJIBIC (I)I/Il“ypbl u, B
YaCTHOCTHU, BBIITYKJIBIC MHOT'OT'PAaHHUKH. TeopeMa Sﬁnepa 0 9HUCJIC BCPIIHWH, pe6ep n
rpaHeﬁ BBIITYKJIOTO MHOT'OT'paHHUKA UI'PACT BA’)KHYIO POJIb B Pa3JIMYHBIX o0acTsax
MaTEMAaTUKU U €€ MPUTIOKCHUAX. HpI/I HU3YUCHUH NTPABUIIbHBIX, IMOJYIIPABUIIBHBIX U
3BE3149aThIX MHOT'OI'PAHHUKOB CJIICAYCT UCIIOJIB30BAThL MOJACIIN 9TUX MHOTOTPAaHHUKOB,



M3TOTOBJIEHUE KOTOPBIX ONMMCAHO B YUEOHHKE, a TaKKe IpaduuecKie KOMIbIOTEpHbIE
CpeACTBa.

5. BekTOpbl B IPOCTPAHCTBE-7 4acoB.

Bexkropsl B mpocTtpancTBe. KoummHeapHbie 1 KOMIUTaHApHBIE BEKTOPHI. 11apanienbHbiii nepeHoc.
[TapamiensHOe POSKTUPOBAHWE W €ro CBOMCTBA. [lapamienpHble MPOCKIUU TUIOCKUX (QHUTYD.
N300pakeHne MpoOCTpaHCTBEHHBIX (uryp Ha IUIOCKOCTH. Ce4eHHs MHOTOTPaHHUKOB.
Ucropuueckue cBeaeHus.

OcHOBHA QS IL €Jab: chopmuposams y yuauwuxcsi NOHAMuUe 6eKmopa 6 NpocmpaHcmee;
paccmompems OCHO8HbLE ONepayuu Hao 6eKMOPaMU.

IloBTOpenue kypca reomerpum 3a 10 kiaace (3uaca)
Heab: nosmopenue u cucmemamusayus mamepuana 10 kracca.

Heaun: noBTOpuTh M 00OOIIMTH 3HAHUS M YMEHHS, YyYalllUXCs uepe3 pelleHue 3agad Io
CIENYIOIMM TEeMaM: MapajUIeIbBHOCTh MPSAMBIX, NapAJIENbHOCTh NPSIMOM M  INIOCKOCTH,
MapajuIeIbHOCTh INIOCKOCTEN; MEPIIEHIMKYIISIPHOCTD NPSAMBIX U TUIOCKOCTEN , MHOTOTPAHHUKH .

COIEPXAHHUE TEM YUEBHOI'O KYPCA
11 knacc (24 B Heaes10, Bcero 66 4.)
e KoopanHaThl TOUKN M KOOPAMHATHI BEKTOPOB NpocTpaHcTBe. JIBuxenus (204).

[IpsimoyronpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. PaccrosHue Mexay ToYkaMu B
npoctpancTBe. BekTopsl B mpoctpaHctBe. JlyimHa BekTopa. PaBeHcTBO BekTOpoB. ClloKeHHE
BEKTOpPOB. YMHOXeHHE BekTOopa Ha uucio. Koopaunatel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

He.ﬂb: 66eoenUe noHamue I’lpﬂMOyZOJZbHOﬁ cucmemanl KoopauHam 6 npocmpancmee, 3HaKOMCmeo
C KOOpOMHClI’I’lHO-6€Km0prZM Memooom peuLenus 3a0ady.

Heau: chopmupoBaTh y ydaluxcst yMeHUs NPUMEHATh KOOPAUHATHBIM U BEKTOPHBIN METOIBI K
PELICHUIO 3aJ]a4 Ha HaXOXKJIEHUE JUIMH OTPE3KOB U YIJIOB MEX]y NPSMBIMU U BEKTOpamMH B
mpocTpaHcTBe. B XoJe wW3ydeHHs TeMbl Ieleco0O0pa3HO HCIOJIb30BATh AHAIOTHIO MEXIY
paccMaTpuBaeMbIMH MOHATHUSAMU HA IUIOCKOCTH U B IPOCTPAHCTBE. JTO MOMOMKET YYalIUMCS
0osee TIIyOOKO M OCO3HAHHO YCBOUTH M3Yy4aeMbIil MaTepuai, YSCHUTh COJAEPKaHHE U MECTO
BEKTOPHOT'O U KOOPAMHATHOTO METOJIOB B Kypce T€OMETPUU

OcHOBHAaA# oe€iab — 0606I_HI/ITL U CUCTCMATU3UPOBATH IPEACTABJICHUA Y4YalIUXCS O
ACKAPTOBBIX KOOpAWHATAX U BCKTOPAX, IO3HAKOMHUTL C TIOJAPHBIMH U C(l)epI/I‘-IeCKI/IMI/I
KOOpAUHAaTaAMH.

I/ISYLIGHI/IC KOOpAHWHAT U BCKTOPOB B IMPOCTPAHCTBE, C OJTHOM CTOPOHBI, BO MHOTOM IIOBTOPACT
HU3YUCHUC COOTBCTCTBYIOIIUX TCM IUIAHUMCTPUU, 4 C ,Z[perﬁ CTOPOHBI, HacT anre6pa1/1quKI/1171
MCTOJ pCHICHUA CTCPCOMETPUICCKUX 3a/1a4.

2.1{nanuap, konyc, map (16 4.)

OcHoBHBIE 27eMeHTHl chepbl U mapa. BzaumuHoe pacroyiokeHue cdepsl U IIOCKOCTH.
MHoOrorpaHHHKH, BIUCaHHbIE B cepy. MHOrOrpaHHUKH, ONMCaHHbIE 0KOJIO cepbl. Lunuuap u
KOHyC. @UTyphl BpalllEHUS.



Hean: swvipabomka y yuawuxca cucmeMamuyeckux ceedeHuli 06 OCHOBHLIX 6UOAX mei
8paujeHusl.

Henau: ngath ydamuMmcs CHUCTEMaTHYECKHE CBEIEHUS 00 OCHOBHBIX BHJAX Tel BpallCHUS.
N3yuenue kpyripix Ten (UUWIMHApA, KOHYCA, I1apa) 3aBeplIacT U3ydeHUE CUCTEMbI OCHOBHBIX
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX Tell. B X0J/le 3HAKOMCTBA C TEOPETUUYECKUM MaTEpPUATIOM
TEeMbl 3HAUYUTEIFHO Pa3BUBAIOTCS MPOCTPAHCTBEHHBIC MPEACTABICHUS YUAIIUXCS: KPYIJIbIe Tena
paccMaTpuBaTh Ha TPUMEPE KOHKPETHBIX TE€OMETPUYECKUX TeJ, U3ydaTh B3aUMHOE
PacroJIoKEeHUE KPYTJIbIX TEl M IJIOCKOCTEN (KacaTelbHble U CEKYILUE IUNIOCKOCTH), 03HAKOMUTH
C TOHATHUSIMU OTIMCAHHBIX U BIIMCAHHBIX MPU3M U Tupamu. Pemiats 0oJiblioe KOJIMYECTBO 3a/1a4,
9TO TIO3BOJISIET TIPOJODKUTE PaboTy IO POPMHUPOBAHHIO JIOTHUSCKUX U TPAPHUSCKUX YMCHHU.

OcHOBHas 1 e b — cHopMUPOBATH MPEJICTABICHUS YUALIUXCS O KPYIJIbIX TeNaX, U3yUUTh
Cllydau UX B3aUMHOTO PacIoJIOKEHUs, HAy4UTh U300pa)kaTh BIMCAHHBIE U OMIMCAHHBIE (PUTYPBHI.

B nanHolt Teme 00001at0TCs CBEAEHUS U3 TNIAHUMETPUH 00 OKPYKHOCTH U KpYyre, O B3aUMHOM
PacroJIO)KEHUU TPSAMOM M OKPY)KHOCTH, O BIIMCAHHBIX W OIHUCAHHBIX OKPYXXHOCTAX. 3]1€Ch
y4aliecsi 3HaKOMSTCSI ¢ OCHOBHBIMU (DPUT'ypaMu BpaIll€HUs], BBISICHSAIOT UX CBOMCTBA, ydaTcsl MX
n3o0pakaTh W pemarb 3amadud Ha (urypsl BpameHus. PopMupoBaHuio 0osiee TIIYOOKHX
MPE/ICTaBICHUH yJaluxcs MOTYT CIYXXHUTh 3aJaud Ha KOMOMHAIIMM MHOTOTPAaHHUKOB U (UTYp
BpaIllCHHUS.

3. O0bem ¥ WI0IAAb MOBEPXHOCTH (24 v).

[Tonsatue obvema u ero cpoiicTBa. OOBEM NUIMHAPA, MPSIMOYTOJBLHOTO Tapajjieenuneaa u
npusmbl. [Ipuamun Kasamsepu. O0beM mmpamwuabl. OO0beM KOHYCa M YCEYEHHOTO KOHYCA.
O6bem mapa u ero dacredd. [lmomane MOBEPXHOCTH MHOTOTpPaHHWKA, NWJIWHIpPA, KOHYCA,
YCE€UEHHOTr0 KoHyca. [lionaas moBepXHOCTH 1apa U €ro 4acTew.

He.ﬂb: cucmemamuzayusl U3y4eHusl MHOCOCPAHRHUKO6 U meéejl 6pauerusl 6 xo0e peutenus 3a0ay4 Ha
gulyuUCIeHue ux 06vemos.

He.ﬂl/l: IPpOAOIKUTE CUCTEMATUYCCKOC HM3YYCHHE MHOI'OI'PAHHHMKOB M TCJI BpaliCHUSA B XOJE
pEeIICHHMA 3aJa4 Ha BBIYHMCICHHUE UX 00BEMOB.

[lonsitne oObemMa BBOAUTH IO AQHAJNOTUM C TOHATHEM IUIOMAAM IUIOCKOM (GUrypbl u
(dbopMynupoBaTh OCHOBHBIE CBOMCTBA 0OHEMOB.

CYH_IGCTBOBaHI/IC n CIUHCTBCHHOCTH o0beMa Tejaa B IIKOJBHOM KypC€ MaTECMAaTUuKHN IPUXOJUTCIA
IIpUHHUMATb 0e3 JO0Ka3aTCabCTBA,

TaK KaK BOIIPOC 00 oObemax MNPpUHAJIICIKUT, 110 CYHIECTBY, K TPYAHBIM pasjaciiaM BBICIIICH
MaTCMaTHUKU. HOSTOMy HYXXHBIC PE3YyJIbTaThl YCTAHABJIIMBATH, PYKOBOJACTBYICH OoJIblIIE
HarjsiJHbIMH C006pa}KeHI/I$IMI/I. VueOHBII MaTepuall 1j1aBbl B OCHOBHOM JOJIKCH YCBOHUTHCA B
IIponecce peluCHu:A 3a1a4.

OcHOBHAasg e ab— chopMUpoOBaTh MPEACTABICHUS YYALIUXCS O MOHATHAX oObeMa U
IUTOIIA M TIOBEPXHOCTH, BBIBECTH (POPMYJSBI 0OBEMOB M IUIOLIA/EH MOBEPXHOCTEH OCHOBHBIX
IIPOCTPAHCTBEHHBIX (UTYp, HAyYUTh pEIIaTh 3a/aud Ha HaxoXJeHue oOBbeMOB M IUIOLIasei
ITOBEPXHOCTEH.

N3yuenne o0beMOB 0000IIaeT M CHCTEMATU3MPYeT MaTepHuaj IUIAHUMETPHUH O IUIOIAIIX
wiockux ¢uryp. Ilpu BbeIBOmEe ¢opmyn oObeMoB ucnoib3yercs npuHiun Kapamsepu. IT10
MO3BOJIIET YUCTO TIEOMETPUYECKMMH METOJaMHu, Oe3 HCHOJb30BAHUS HHTErpaja WId



MPEIeNbHOTO Mepexo1a, HAUTH 00BEeMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX (DUTYp, BKIIOUAsi 00bEM
mapa 1 ero 4acTeu.

[IpakTuueckass HampaBIEHHOCTb ATOM TEMbl  OMNpeAeNseTcss OOJIBIIUM  KOJIUYECTBOM
pa3Ho0Opa3HBIX 33/a4 Ha BHIYMCICHNE 0OBEMOB U TUIOMIAACH TTOBEPXHOCTEH.

o IloBTOpenmue (6 4.)
Henawb: nosmopenue u cucmemamuzayus mamepuana 11 xnacca.

Hean: moBTOpUTH W OOOOIIUTH 3HAHWSA W YMEHHS, yJaIIUXCS dYepe3 pelIeHHe 3aaad 110
CIIENYIOIIMM TEMaM: METOJ KOOpPIMHAT B IPOCTPAHCTBE; MHOIOIPAaHHUKH; Tela BpALICHUS;
00BEMBI MHOTOTPAHHUKOB U TE€J BPAIICHUS

TemaTnuyeckuii NJIaHUPOBaHHE YPOKOB 10 reomeTpuu B 10 kiacce

Ne Tema Yac
1 | Beenenue 5
2 | INapannenbHOCTh MPSIMBIX M IJIOCKOCTEH 20
3 | [lepreHAUKYIIPHOCTH MPSIMBIX U TUIOCKOCTEH 20
4 | MHOrOrpaHHUKH 13
5 | BekTopsl B mpocTpaHCTBE 7
6 | IloBTopenne kypca reomerprn 3a 10 ximace 3

Hroro 68

TemaTudeckuii NJIaHUPOBaHMe YPOKOB 10 reomeTpun B 11 Ki1acce

Ne Tema Yac
1 | Meroa KoopauHAT B IPOCTPAHCTBE 20
2 | Humuuap. Konyc. [lap. 16
3 | O6bembl TEN 24
4 | IToBTOpeHue 8

Hroro 68
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