[Tpunoxenne k OCHOBHOW 00pa30BaTeNbHON IPOTrpaMMe

MKOY «Baprammunckas cpensss mkojia Nely cpennero o6miero oopa3oBaHus
paccMOTpeHHOM Ha nenarornyeckoM coBere mpotokoa Ne 1 ot 30.08.2022r.
YTBEpKJIeHHOM puka3zoM aupekTopa oT 30.08.2022r. Nel01-O/]

IF'EOMETPUSI
(yrmyGuieHHBIH YPOBEHB)
(10 - 11 xmacc)

IMosicuuTenbLHAA 3aMIHCKA

YueOHBII Kypc MOCTPOEH Ha ocHOBe DeaepaabHOTO ToCcyAapcTBEHHOTO 00pa30BaTeIbHOTO
cTamapTa ¢ yderoM KOHIENIMM MaTeMaTH4ecKoro oOpa3oBaHUS W OPHEHTHPOBAH Ha
TpeObOBaHUsT K pe3yiabTraraM oOpa3oBaHus, cojaepkammuMmcs B [IpumepHOl OCHOBHOM
o0pa3oBaTeNnbHON TporpaMme CpeaHero (MOJHOro) OOIIero oO0pa3oBaHUS B COOTBETCTBHH C
O0COOCHHOCTSIMU YITYOJIEHHOTO YPOBHS M3YUEHHSI MaTEMaTHKU.

[IporpaMMa TO TeOMETpUM HamNpaBlieHA HA pPEATU3alUI0 CUCTEMHO-ACATEIHLHOCTHOTO
MoAX0/a K Tpolieccy 00y4eHus, KOTOPBIH 00ecreynBacT:

*  IOCTpPOEHHE O00pa30BaTEIBHOrO TMpolecca ¢ Yy4ETOM WHIUBUIYaTbHBIX, BO3PACTHBIX,

MICUXOJIOTHYECKUX, (PHU3NOIOTMIECKUX OCOOCHHOCTEH U 37J0POBhS 00YUAIOIINXCS;

* (QopmMupoBaHHE TOTOBHOCTH OOYyYarOMMXCSi K CaMOPA3BUTHIO M  HEMPEPHIBHOMY
00pa3zoBaHmIo;

*  (opmMupoBaHUE aKTUBHOU Yy4eOHO-IT03HABATEIHHON ACSITELHOCTH 00YJaIOIINXCS;

*  (opmupoBaHUE NO3UTUBHOIO OTHOLIEHUSI K IIO3HAHUIO HAYYHOUM KapTUHBI MUPA;

*  OCO3HAHHYIO OpPTaHM3AIMI0 OOYYAIOIIUXCSI CBOCH NEATEIhHOCTH, a TaKXkKe aJeKBaTHOE e&

OILICHUBAHMUE;

*  IOCTPOEHUE Pa3BUBAIOIICH 00pa30BATEIBHOM Cpeibl 00yUCHUS.

N3ydenne reoMeTpry HAMPABICHO Ha TOCTHKEHUE CIEAYIONIUX HETIeH:

*  CHCTEMHOE M OCO3HAaHHOE YCBOCHHUE Kypca reOMEeTpHH;

*  (opmMupoBaHHE MATEMaTHYECKOTO CTHJIS MBIIUICHHS, BKIIOYAIOMIETO B CeOS MHAYKIUIO U
JNeAyKIio, O0000IeHNe ¢ KOHKPETH3allhi0, aHajdu3 W CHHTE3, KiIaccu(pukanuio u
CHCTEMaTH3aInIo, a0CTparnpoBaHUE U aHAJIOTHIO;

*  pa3BUTHE HHTEpeca O0yUJaAIOIINUXCS K U3YUECHUIO TEOMETPUH;

*  UCIMOJIb30BAaHHWE MAaTEMATHYECKUX MOJENeH I PEIICHHs] TPHUKIAAHBIX 3a/ad, 3aj1ad u3
CMEXXHBIX TUCIIUILINH;

* mpuoOpeTeHHEe ONbITa OCYIIECTBICHHUS Y4€OHO-MCCIIEIOBATEILCKOM, TPOCKTHOW U
UH(}OPMAIIMOHHO-TIO3HABATENLHOM 1€ TETbHOCTH;

*  pa3BHUTHE MHJUBHUIYATHHOCTH M TBOPYECKUX CIIOCOOHOCTEH, HANpaBJIEHHOE HA MOJATOTOBKY
BBIMTYCKHUKOB K OCO3HAHHOMY BBIOOPY MPOQECCHH.

VYueOnsiii npeamet «I'eomMeTpus» BXOAUT B NIEPEUCHb YUCOHBIX MPEAMETOB, 00s13aTEeIbHBIX
JUIs W3Y4eHUs B cpenaHeil (momHOW) oOmeoOpa3oBaTenbHOW mmiKone. JlaHHas mnporpamma
npeaycMaTpuBaeT U3yueHue rnpeameTa Ha 6a30BOM YpOBHE.

[IporpamMma peanu3yeT aBTOPCKHE HJEU DPA3BUBAIONIETO OOYUEHHUS TE€OMETPHH, KOTOPOE
JIOCTUTAETCS OCOOEHHOCTSIMU U3JIOKEHHSI TEOPETUUECKOTO MaTepraja U CUCTEMOUN yIpakKHEHHUI
JOKA3aTeNbCTBO, CpPaBHEHUE, HA IOCTPOCHHE, aHAIIM3, BBIICICHHE TJIABHOTO, YCTAHOBJICHHE
cBs3eH, Kiaccudukaiuo, 0000IeHNE U CUCTEMATU3AIIHIO.



O0mas xapakTepucTHKa Kypca reomerpuu (yriy0aénnbiid yposenb) B 10—11 kiaccax

Conepkanne Kypca reoMmerpun (yriyOonéHueiii ypoBens) B 10—11 kmaccax mpeacTaBieHo B
BUJEC CIEOYIOIIUX COJEpKaTeNbHbIX pa3nenos: «llapa/uielbHOCTL B MPOCTPAHCTBE),
«IlepneHAMKYIAPHOCT, B MPOCTPAHCTBE», «MHOrOrpaHHUKN», «KOOpAMHATBHI U BEKTOPHI B
npocrpancrBe», «Teqa Bpamenus», «O0bémbl Ten. Ilnomans chepor», «l'eomerpusi B
HCTOPHYECKOM Pa3BUTHI».

B pasnene «IlapajiiejbHOCTL B NPOCTPAHCTBE» BBOAUTCS IOHATHE NApAJICIbHOCTH
OpSAMOM M IJIOCKOCTH, KOTOPOE CIYXHUT (PyHZaMEHTOM THOKOro M MOIIHOIO ammnapara,
UCIIOJIB3YEMOI'0 B PELICHUH I€OMETPUUECKHUX 3a1au.

B 3agaun n3yuyenus pasgena «llepneHIHKy/ISPHOCTL B IPOCTPAHCTBE» BXOIUT Pa3BUTHE
YMEHHUSl pelIaTh 33/Ja4d PalMOHAJIBHBIMH METOJaMM, BHOCHUTH HEOOXOAMMBIE KOPPEKTHBHI B
XOJIe PEUICHMS 3a1a4u.

OcobeHHocThIO pazaena « MHOMOrpaHHMKU» SBISIETCS TO, YTO MaTepual JaHHOTO pasferna
HOCHT IIPUKJIAJHON XapaKTep U yYUTBIBACT B3aUMOCBS3b CHCTEMbl HAYYHBIX 3HAaHUN U METOJA
MO3HAHUSI — MAaTEMaTHYeCKOr0 MOJETHPOBAHUA, 00JalaeT MHUPOKUMU BO3MOXKHOCTSAMHU IS
pa3BUTHUS AITOPUTMUYECKOTO MBIIIJIEHHs, 00ECIeUnBAET OMNBIT MPOJYKTUBHON IESATEIbHOCTH,
o0ecreynBarOIUil pa3BUTHE MOTUBAIMM OOydeHus M uHTeuiekTa. Paznen «KoopamHatbl u
BEKTOPbI B IPOCTPAHCTBE» PACIIHPSET OHATHS, U3YYCHHBIE B KypCce TeOMEeTpuH 7—9 Ki1accos,
a TakXKe METOJOB UX WHccienoBaHusd. llenblo u3ydeHHMs [JAHHOIO pasjeiia  sIBISETCS
(GopMHpOBaHHE YMEHHUs MPUMEHATb KOOPAMHATHBIA METOJ Ui pElIeHHs] Pa3IndHbIX
F€OMETPUUYECKUX 3a]au.

Marepuan pasgena «Tena BpameHus» CIOCOOCTBYET Pa3BUTHIO CaMOCTOATENBHOCTH B
OpraHu3alliil M TPOBEJCHUM HCCICAOBAHUM, BOOOPaXEHHS M TBOPYECKUX CIIOCOOHOCTEH
y4aluxcs.

Marepuan pazgena «O0bémbl Tea. Ilnomans chepn» dopmupyer npencraBieHus o0
o0ImMX UAeAX M METOJaX MaTeMaTH4YecKoro aHaiausa u reomerpuu. Llenp usydenus paszpena —
IIPUMEHEHUE MAaTEeMAaTUYeCKOro ammnapara s pEIICHUs MaTEeMaTU4YeCKUX U IPAaKTHYECKUX
3aJa4, a TAKXKe U JOKa3aTeabCTBa PsAlia TEOPEM.

Paznen «I'eomeTpusi B HMCTOPMYECKOM Pa3BHUTHM» TO3BOJSIET CPOPMHUPOBATH
IPECTaBICHNUE O KYJIBTYPHBIX U HCTOPUUYECKUX (haKTOpaxX CTAHOBJIEHUS] MATEMATUKH KaK HAyKH,
O LICHHOCTH MAaTE€MaTU4YeCKUX 3HAHUM M HUX IPUMEHEHUH B COBPEMEHHOM MHpE, O CBA3U
HAy4YHOT'O 3HaHMS U LEHHOCTHBIX YCTaHOBOK.

JIM4HOCTHBIE, MeTanpeAMeTHbIE — MPeAMETHbIE Pe3yJIbTAThl 0CBOCHHSI COIEPKAHUS
Kypca reoMeTpun

M3y4yeHne reoMeTpuH 1o JaHHON MporpaMMme CrocoOCTBYET (HOPMHUPOBAHHIO Y yUAIHXCSI
JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX Pe3yJIbTATOB 00yUYCHHsI, COOTBETCTBYIOIINX
TpeboBanusM DeneparbHOrO TOCYAaPCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa CpPEIHEro
(moHOTO) 00IIeTr0 0Opa3oBaHUSI.

JInuHOCTHBIE pe3yIbTaThI:

1) BocmuTaHME POCCUHCKON TIpa)XTaHCKOW MJIEHTUYHOCTH: NaTPUOTU3MA, YBAXKEHUS K
OteuecTBY, OCO3HAaHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pPa3BUTHE MUPOBOI HayKH;

2) ¢QopmupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayKU U OOLECTBEHHON MPAKTUKH;

3) OTBETCTBEHHOE OTHOUICHHE K O0YyUEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPA3BUTHIO U
caM0o00pa30BaHUI0 HA IMPOTSHKEHUU BCEH KM3HM; CO3HATENBHOE OTHOLIEHHE K
HEMpEpbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEHIHOH MNpo(ecCHOHAIBHOW U
OO0IIECTBEHHOH 1€ TENBHOCTH;

4) oco3HaHHBI BeIOOp Oyaymied  mpodecCHOHANBHOW — JAeATeNbHOCTH Ha  0ase
OPUEHTHPOBaHUS B Mupe npodeccuii Hu Npo(pEecCHOHAIBHBIX IPEANOYTCHUN;
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OTHONICHHE K MNPO(PECCHOHATBHON IEATEIFHOCTH KaK K BO3MOXKHOCTH YYacTHUS B
pEIIEHUH JTMYHBIX, OOMIECTBEHHBIX, TOCYIAPCTBEHHBIX W OOIICHAIIMOHAIBHBIX TPOOIEeM;
dbopMUpOBaHNE YBAKUTEIHHOTO OTHOIICHHUS K TPYAY, Pa3BUTHE ONbITA y4acTHsS B
COLIMAIEHO 3HAYMMOM TPY/IC;

YMEHHE KOHTPOJIUPOBATh, OLIEHUBATh M aHATU3UPOBATH MPOLIECC M PE3yNbTAaT yUueOHOU
¥ MaTeMaTUYEeCKOH JIeATEIIbHOCTH;

YMEHHE YIPABISATH CBOCH MO3HABATEIHHOU JESITENbHOCTHIO;

YMEHHE B3aMMOJICHCTBOBAaTh C OJHOKJIACCHUKAMH, JIETBMH MIIAJANIETO BO3pacTa M
B3POCIIBIMH B 00pa30BaTeIbHOM, 00IIECTBEHHO-TIOJIE3HON, YIeOHO-HUCCIIeIOBATENBCKOMH,
MIPOCKTHOM M JPYTUX BUAX JEATEIHHOCTH;

KPUTUYHOCTh MBINUICHHS, WHUIMATABA, HAXOMYMBOCTb, AKTUBHOCTH TPU PEIICHUU
MaTeMaTHYECKUX 3aj1ad.

MertanpeamMeTHble pe3yJibTaThl:

YMEHHE CaMOCTOSITENIbHO  ONpEeAeNsATh IeId  CBOEW  JESITeNbHOCTH, CTaBUTh U
(dbopmynHpoBath a5 ce0sl HOBBIE 3a7jauul B yu&oe;

YMEHHE COOTHOCHUTH CBOM JEMCTBHS C IUIAHUPYEMBIMH pe3yJibTaTaMM, OCYIIECTBISATh
KOHTPOJIb CBOCH JESATETBLHOCTH B MPOIECCE TOCTUIKEHUS PE3yNbTaTa, OMpPEIeNiTh CIIOCOObI
NEUCTBUM B paMKax TMPEeIJIOKEHHBIX YCIOBHH W TpeOOBaHWM, KOPPEKTHUPOBATH CBOH
JEUCTBUS B COOTBETCTBUU C U3MEHSIOLLEHUCS CUTYyallUEH;

YMEHHE CaMOCTOSITeIbHO MPUHUMATh PEIICHUs, NMPOBOJUTH aHAIM3 CBOEH JEATEIbHOCTH,
MIPUMEHATH PA3JIMYHbIE METO/IbI IO3HAHUS;

BJIQJICHUE HaBBIKAMHU  I103HABATEIBHOM, Y4YEOHO-MCCIEAOBATEIIBCKON W MPOEKTHOM
NEeSTeIbHOCTH;

dhopMUpOBaHKE TOHIATHUHHOTO ammapara, YMEHHs CO37aBaTh OO0OOIIEHHUsS, yCTaHABIMBAThH
aHAJIOTUH, KIIACCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAaHUS U KPUTEPUU IS
KJIacCU(PUKAIIHH;

YMEHUE  YCTaHABIMBATh NPUYMHHO-CIEJICTBEHHBIE  CBSI3M, CTPOUTH  JIOTUHYECKOE
paccyxaeHue, yMO3aKkiioueHne (MHAYKTUBHOE, NEIYyKTHBHOE U IO aHAJIOTUU) U JAeNaTh
BBIBO/IBI;

dbopMupOBaHHE  KOMIIETEHTHOCTH B  OOJaCTH  MCIMOJB30BaHMS  WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHU;

yMEHHE BUAETh MAaTeMaTUYECKYIO 3aJady B KOHTEKCTE MPOOJEMHON CHUTyallMd B APYTUX
JTUCHUILIMHAX, B OKpYKaloLIeH )KU3HU;

YMEHHE CaMOCTOSITENIbHO OCYIIECTBIISATh IMOUCK B Pa3IMYHBIX MCTOYHHKAX, OTOOp, aHaJM3,
CHCTEMaTH3allMi0 W  Ki1accupukanuio HHGOpManK, HEOOXOAUMOW I  pEIICHUs
MaTeMaTHYeCKUX MpoOJieM, MPeACTaBIsaTh €€ B MOHATHON (opme; MPUHUMATh pEIleHUE B
YCIOBHSIX HEMOJIHOM WM M30BITOYHOM, TOYHOM WM BEPOSTHOCTHOM HH(pOpMaImmy;
KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMAIIMIO, MOIYyYaeMYI0 M3 Pa3INYHBIX
HMCTOYHUKOB;

10) yMeH#e UCTIOJIB30BaTh MAaTEMAaTHYECKUE CPEACTBA HATTISAHOCTH (TpaduKu, TaOIUIIBI, CXEMBI

U Ap.) JUlsl WUTFOCTPALluy, UHTEPIPETALluu, apryMEHTallUH;

11) ymenue BbIIBUraTh THUIIOTE3bl NpPU pEHICHUM 3a/add, MOHUMAaTh HEOOXOIUMOCTb HX

IIPOBEPKH;

12) noHMMaHuEe CYIIHOCTH  QJITOPUTMHYECKUX  MPEANUCAHUA W yMEHHE JICHCTBOBaTh B

1)

COOTBCTCTBUHU C MPCATIOKCHHBIM AJITOPUTMOM.

IIpenmeTHblIe pe3yJbTaThI:

OCO3HAHUEC 3HAYCHUA MAaTCMAaTUKH JIJIA HOBCGI[HGBHOﬁ KHN3HU 4YCJIIOBCKA,

2) TpeACTaBICHHE O MaTEeMaTHYECKON HayKe Kak cdepe MaTeMaTHYECKON JesATeIbHOCTH, 00

3)

JTamax eé pasBuTuUA, O €€ 3HaYUMOCTH JJId pa3BUTUA TUBUJIA3AIIUN,
YMCHUEC OMHUCKhIBATH ABJICHUS PCAJILHOI'O MUpPa HAa MaTEMAaTUYCCKOM SA3BIKE; MPCACTAaBJICHUC
O MAaTeMaTHU4YCCKHUX IIOHATHUAX MW MATCMAaTH4YCCKUX MOACIIIX KaK O BaKHEHIIIEM
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WHCTPYMEHTApUHU, ITO3BOJISIIOIIEM OMKCHIBATh U M3y4YaTh Pa3HbIC MPOLECCHI U SIBJICHUS;
MIPEICTAaBJICHHE 00 OCHOBHBIX TIOHSTHSX, UIEAX U METOJIaX T€OMETPHH;

BJIQJICHUE METOJAaMH JIO0Ka3aTeIbCTB W AJITOPUTMOB PEIICHUS; YMEHHE UX HPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

MPAKTUYECKH 3HAYMMbIE MATEMAaTHUYECKHE YMEHHS M HaBBIKH, CIIOCOOHOCTH WX
MIPUMEHEHHUS K PEIICHUI0 MAaTeMAaTHIYECKUX M HEMaTEMaTHICCKUX 3a]1ad.

BJIQJICHWE HAaBBIKAMH HCIIOJIb30BAHMSI KOMITBIOTEPHBIX MPOTPaMM TMPU  PEIICHUU
MaTEeMaTHYECKUX 3a/1a4.

Mecto kypca reomeTpuu B 6a3UCHOM Y4eOHOM IJIaHE

basucHbiii  yueOHBIN (0Opa3oBaTeNbHBIM) TIUIAH Ha HW3y4YeHUE ainreOpbl W Haval

mareMaTHueckoro ananuza B 10-11 kiaccax cpemHeil mkosiel oTBoIuT 1,5 y4ueOHBIX 4Yaca B
HEJISNIO B TEYCHHUE KaX0ro roaa o0ydenus, Bcero 102 gaca.

IInanupyemsle pe3yjabTaThl 00y4eHus reomerpun B 10-11 kaaccax

BbINYCKHUK HAYYUTCS:

OTEepUPOBATH MOHATUSAMU: TOUKA, MpPsIMasi, TNIOCKOCTh B MPOCTPAHCTBE, MapaieIbHOCTh U
MEPICHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH;

pacrmo3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (MpU3Ma, MHUpaMuja, MPsIMOYTOJIbHBII
napasuienenumne, Kyo);

n300paxaTh reOMEeTpUUecKre (PUrypsl ¢ MOMOMIIbIO YEPTEKHBIX HHCTPYMEHTOB;

U3BIIEKaTh ~ WMH(GOpPMALMIO O  MPOCTPAHCTBEHHBIX  TI'EOMETPHYECKHX  (QUTypax,
IPEJICTABICHHYIO HA YepTekax;

npuMmeHsTh Teopemy [Mudaropa npu BeIUKCICHUH SIEMEHTOB CTEPEOMETPUIECKIX (DUTYD;
HAaXOAUThb OOBEMBI M IUIOHIAAM TIOBEPXHOCTEM MPOCTEHIINX MHOTOIPAaHHUKOB C
npUMEHEHHEM (OpPMYIT;

pacrno3HaBaTh Tejla BpalleHUs: KOHYC, IHJINHAD, chepy U 1map;

BBIUUCIIATH O0BEMBI M ILIOMIAAH MOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB U Tell
BpAaICHUS C TTOMOIIBIO (POPMYIT.

OTIEpUPOBATH IOHIATHEM JCKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE;

HAXOJHUTh KOOPJIMHATHI BEPILMH Ky0a U IPSIMOYTOJIBHOTO Mapajuieenuneia

3HATh MPUMEPHl MATEMATHYECKUX OTKPBITHMHA M WX aBTOPOB, B CBS3U C OTCYCCTBECHHOU M
BCEMUPHOMN UCTOPUEH;

MOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccuu.

B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

COOTHOCHTH a0CTpPaKTHBIE T'€OMETPUYECKHE MOHATUSA U (DAKTHI C PeabHBIMHU JKU3HEHHBIMHU
00BEKTAMHU U CUTYaLUSIMU;

UCTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (DUTYp Ui pelIeHus 3aaay
IIPAKTUYECKOIO COJIEPIKAHNS;

COOTHOCHTb IUIOIIAAH TOBEPXHOCTEHN Te OAMHAKOBON (POPMBI pa3IMUHOTO Pa3Mepa;
OLIEHUBATh (POPMY MPABUIBHOTO MHOTOTPAHHUKA II0CJIE CIIUIIOB, CPE30B U T. I1. (ONPENeNIATh
KOJINYECTBO BEPILUH, peOep U TpaHell MOTy4eHHBIX MHOTOTPAHHUKOB).

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYUUTCSH:

OPUMEHSTHh JUIS PELICHHs 3a/ad TreoMeTphuYecKue (akThl, €CIM YCIOBHUS NPUMEHEHUS
3aJIaHbl B SIBHOU (popme;

peuiaTth 3aJa4 Ha HAXOXKJACHUC TCOMCTPUICCKUX BCIIMYHH 10 06pa3uaM HJIN aJITOPUTMaM;
nenath (BBIHOCHBIC) IIJIOCKME YEPTEKHW W3 PUCYHKOB OOBEMHBIX (UTYpP, B TOM YHCIIE



pHUCOBaTh BHJI CBEpXY, COOKY, CTPOUTH CEYEHUSI MHOTOI'PAaHHHUKOB;

*  U3BJEKaTb, WMHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh HH(POPMALMIO O TEOMETPUYECKHX
¢urypax, npeacTaBICHHYIO Ha YepTexkax;

*  IPUMEHATh FreoMeTpudeckue (akThl AJSA PEHICHUs 3a4ad, B TOM YHUCIIE, IPEANOoIaratoumx
HECKOJIBKO 1IarOB PELICHUS;

*  ONHUCHIBATh B3aUMHOE PACIIOIOXKEHHE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

*  (opMynupoBaTh CBOMCTBA U MPU3HAKH (PUTYD;

*  JI0Ka3bIBaTb T€OMETPUYECKUE YTBEPIKICHUS;

*  33/aBaTh IJIOCKOCTh YPABHEHUEM B JIEKApTOBOW CUCTEME KOOPINHAT;

*  BIAJETh CTAHAAPTHOH KiaccudUKalMell MPOCTPAHCTBEHHBIX (UIyp (IMpaMH[bl, IPU3MBI,
napajuieiaenuneb)

*  HUCHOJb30BATh CBOICTBA IE€OMETPUYECKMX (UIyp s peleHHus 3a4ad NPaKTUYeCKOro
XapakTepa ¥ 3a/1a4 U3 APyrux o0nacTeil 3HaHui

*  33/aBaTh IJIOCKOCTb YPABHEHUEM B IEKapTOBOW CUCTEME KOOPIUHAT;

*  pewath NPOCTEUIINE 3a]a4l BBeICHUEM BEKTOPHOTO Oa3uca.

Coaep:xanue kypca reomerpuu 10-11 kiaaccos

IloBTOpPEHME

Pemienue 3a1a4 ¢ mpuMEHEHNEM CBOMCTB (UIyp Ha IJIOCKOCTH. 3a/laud Ha JT0Ka3aTeIbCTBO
U TIOCTPOEHUE KOHTPIpUMEpoB. Mcnonap30BaHue B 3a7adax MPOCTEHIIMX JIOTMYECKHUX IPaBUIIL.
Pemenue 3amau ¢ UCNOIb30BAHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIIEHUH B IIPSIMOYTOJIBHBIX
TpeyrojibHUKax, (aKkToB, CBSI3aHHBIX C 4YeTbIpexyroibHuKamu. Pemenue 3amay ¢
UCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYXHOCTSIMH. PerieHue 3agady Ha M3MEpeHHsS Ha
IJIOCKOCTH, BBIYMCIEHUE [UIMH W IUIomaned. PemieHne 3agad ¢ NOMOIIBIO BEKTOPOB H
KOOp/JMHAT.

Harmsimaast crepeometpusi. ®durypel U ux wu3o0paxeHus (kKyd, mupamuga, MpU3Ma).
OcCHOBHBIE TIOHSATHS CTEPEOMETPUHU U UX cBOMCTBa. CedeHus Kyda u TeTpa’ipa.

Touka, npsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUHN U CIIEICTBUS U3 HHX.
B3anMHOe pacnosnokeHue npsMbIX U INIOCKOCTEH B IIpocTpaHCcTBe. llapaiensHoCTh NpAMBIX U
MJIOCKOCTE B TMpocTpaHcTBe. M300pakeHHME MPOCTEHIIMX MPOCTPAHCTBEHHBIX (GUTYpP Ha
IJIOCKOCTH.

PaccTosnust Mexay ¢purypamu B IpoCTPaHCTBE.

VYrusl B ipocTpaHcTBe. [IepreHIuKyIsapHOCTb NPAMBIX U INIOCKOCTEH.

[Tpoexkuust ¢urypbl Ha IUIOCKOCTh. llpu3HAKUM NEPHEHIUKYISIPHOCTU MPSAMBIX u
IJIOCKOCTEW B IIPOCTPAaHCTBE. Teopema O TPEX NEPHEHAUKYIIApPaXx.

Muororpannuku. [lapannenenunen. CBoilcTBa MNPSIMOYTOJIBHOIO — MapalijieienuIeaa.
Teopema Iludaropa B mpoctpancrBe. Ilpusma u nupamuga. I[lpaBuinpHas nupampaa u
npaBuibHas npusma. [Ipsmas nupamuia. D1€MEHTH IPU3MbI U TMPAMHU/IBIL.

Tena BpareHus: UWIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYyroBOTO
WIMH]IPA, TPSIMOTO KPyroBoro konyca. 3o00pakeHue Ten BpaleHus Ha MI0CKOCTH.

[IpencraBnenne 00 yceueHHOM KOHYCE, CEUEHHs KOHyca (MapajuleIbHOE OCHOBAHHUIO U
IPOXOJAIIEee Yepe3 BEpIINHY), CeUeHHs HWINHIpa (MapaiielbHO M MEPHEeHIUKYISIPHO OCH),
cedeHus mapa. PazBepTka nuiMHIpa U KOHyca.

[Ipocreiimue KOMOMHAIIMK MHOTOTPAHHUKOB M TEJl BpaIleHUsI MEXIy co0oi. Beruncnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTyp (pedpa, AMaroHaNu, yrisl).

[Tmoniaar MOBEPXHOCTH MPABUIILHON MUPAMUIBI U MPSIMOM TTpu3MbIL. [L1o1aae moBepXHOCTH
IPSIMOIO KPyroBOr0 LIUIMHAPA, IPSIMOT0 KPYroBOro KOHyca U I11apa.

[Tonsitue 06 o6beme. OOBEM MUPAMUIBI | KOHYCA, TPU3MBI U ITmiiHApa. O0beM mapa.

[TonoOueie Tenma B mpocTpaHcTBe. COOTHOMICHHS MEXKIY IUJIOLIAIIMHU IMOBEPXHOCTEH WU
o0BeMaMu ITOJOOHBIX TEI.

JIBrKEeHMsI B IPOCTPAHCTBE: NapajlIeNIbHbIN NEPEHOC, LIEHTPaJIbHAss CUMMETPHSI, CHMMETPHS
OTHOCUTEIIBHO TUJIOCKOCTH, TOBOpOT. CBoMcTBa JBH)KEHUU. [IpuMeHeHue ABWKEHUN NpHU
pELIeHNH 3a1a4.

BekTopb!l u koopauHATHI B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIIO,



yrosl Mexy Bekropamu. KosinHeapHble 1 KOMIUTaHapHbIe BEKTOpBL. CKalsipHOE MPOU3BEACHHE
BEKTOPOB. Teopema 0 pas3sIoKEHHH BEKTOpa IO TPEM HEKOMIUIAHApPHBIM BekTopaMm. CKalsipHOe
IIPOU3BEJICHUE BEKTOPOB B KoopauHaTaX. [IpuMeHeHHe BEKTOPOB INpU DPEIICHUM 3a4a4 Ha
HAXO0XX/ICHUE PACCTOSIHHM, JIJTUH, TUIOIIAeH U 00HEMOB.

VYpaBHEHHUE TUIOCKOCTH B NMPOCTPAHCTBE. Y paBHEHUE cepbl B mpocTpancTBe. Dopmyna s
BBIUNCJICHHS] PACCTOSHUSA MEXY TOYKaMU B IIPOCTPAHCTBE.



TemaTnuyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJINYECTBA YaCOB, OTBOAUMbI HA U3yUeHHE
Ka:Kkn0i Tembl. ['eomerpust
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Coaepxxanue yueOHoro | Konmue-| XapakTepucTHka 0CHOBHBIX BH/I0B
S| Marepuaia CTBO AesITeJIbHOCTH Y4eHHKA
o g 4acoB (Ha ypoBHe y4eOHBIX JelCTBHI)
S =
s &
= =
1 2 3 4
I'nasa 1 9
BBeneHue B crepeoMeTpuio
1 OCHOBHBIE TOHSATHS 2 Ilepeuucnsims OCHOBHbBIE TIOHATHUSA
CTEpPEOMETPUU. AKCHOMBI crepeoMeTpuun. Onucvli6ams OCHOBHBIE TOHSATHUS
CTEpEOMETPUH CcTepeoMeTpuH (TouKa, MpsiMasi, TIIOCKOCTH ).
2 Crnencreus U3 akCuoM 2 Onucwvisams BO3MOXKHBIE CIIOCOOBI
CTepeoMeTpUH PaCTONIOKEHUS TOUYEK, MPSMBIX U TUIOCKOCTEH B
3 | IIpocTpaHCTBEHHBIE 4 HPOCTPAHCTBC.
durypsl. Hauanbubie Dopmynuposams aKCUOMBI CTEPEOMETPHU.
Npe/ICTABIEHUS O Pa3bsCHATH U MILTIOCTPUPOBATH AKCHOMBI.
MHOTOrpaHHHUKAX Dopmynuposams N 10Ka3bIBATh TEOPEMbBI —
CIIEJICTBUS U3 AKCHOM.
Kontponbras padota Ne 1 1 Dopmynuposams CIOCOOBI 3a/IaHUS TUIOCKOCTH
B IIPOCTPAHCTBE.
Ilepeuucnams u onucviéams OCHOBHBIE
AJIEMEHTHI MHOTOTPAaHHUKOB: peOpa, BEpIIUHEI,
rpaHu.
Onucwviéams BUIBI MHOTOTPaHHUKOB (TIpaMu/Ia,
TETpa’p, IpU3Ma, NPSIMOYTOIbHBIN
napajuieNienumnes, Kyo), a Takke uX dJIEMEHTHI
(ocHOBaHwMs1, OOKOBBIE TpaHu, pEOpa OCHOBaHMUS,
O0KOBEIE pedpa).
Pewampw 3a1aun Ha MOCTPOECHHUE CEUCHUI
MHOTOTPaHHUKOB
I'naea 2 IlapanieIbHOCTD 11
B IPOCTPAHCTBeE
4 B3aumnoe 2 Onucwviéams BO3MOXKHBIEC CITOCOOBI
pacrojoKeHue IByX PacrojoKeHUs B IPOCTPAHCTBE: ABYX MPSAMBIX,
MPSIMBIX B TIPOCTPAHCTBE MPSIMOU U TUIOCKOCTH, JIBYX TUIOCKOCTEH.
5 [TapannensHOCTH NPSIMOU 2 Dopmynuposams ONPENCICHUS: TTapaIeIbHbIX
U TUIOCKOCTH MPSIMBIX, CKPEITUBAIOITUXCS TTPSIMBIX,
6 [apasiensHOCTb 2 napajuieNbHBIX TPSIMON U TIIOCKOCTH,
IOCKOCTElk napajuIeNbHbIX TUIOCKOCTEH, TpeoOpa3oBaHue
7 Tpeobpazosanue GUIYp B 3 IBUKEHUSI, (GUTYPBI CUMMETPUYHON
MPOCTPAHCTE. OTHOCHUTEIILHO TOYKH, PAaBHBIX QUTYD,
MapanessHoe npeoOpazoBaHus OI00US.
MPOCKTHPOBAHHE Pazvacuame TIOHSATHS: npeobpazoBanue Guryp,
napauleNbHbIN epeHoc, napauieiabHoe
MIPOEKTUPOBAHKE, TTApAUICTbHAS TPOCKITUS
8 I/I306pa>1<eHHe IIJIOCKUX U (H306pa}KeHHe) (bnrypbl_

MIPOCTPAHCTBEHHBIX (HUTYP

Dopmynuposamsv 1 00KaA3b16aMsb NPUHAKU:
MapajuIeNbHOCTH JBYX MPSIMbIX,




Konrponsnas pabora Ne 1 [IapaJUIEIbHOCTH NPSAMOU U IIIOCKOCTH,
2 MapayIeIbHOCTH JIBYX IIJIOCKOCTEH,
CKPEUIUBAIOIINXCS MPSMBIX.
Dopmynuposams 1 0OKA3b16aAMb CBONCTBA!
MapajuieIbHbIX MPSMBIX, TAPATIIETbHBIX
IIJIOCKOCTEM.
Dopmynuposamsv 1 00KA3b164Mb TEOPEMBL: O
CYILIECTBOBAHUH U €IMHCTBEHHOCTH INIOCKOCTH,
MPOXOASIICH uepe3 JBe napajieiabHble MPsMbIE,
O CYIIECTBOBAHWU U €IUHCTBEHHOCTH MPSIMOH,
IIPOXOAAIIECH Yepe3 JaHHYIO TOUKY U
napaieIbHON JaHHOW MPSAMOM, O
CYILIECTBOBAHUH U €IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOISIIHI Yepe3 TOUKY U NapajuiesIbHOMN
JTAHHOW INIOCKOCTH, O CBOMCTBAX MAPAIJIETBHOIO
MIPOEKTUPOBAHUS.
Dopmynuposams Teopemy Ilonbske-11Bapia.
Pemats 3amaun Ha TOCTPOCHUE CEUEHUI
MHOT'OTPaHHUKOB, a TaK»Ke MOCTPOEHUE
n3o0pakeHuit huryp
I'naga 3
IlepnieHAUKYJIAPHOCTH B 19
NPOCTPAHCTBE
9 | VYrou Mexny npsMbIMU 1 Dopmynuposams ONPEACICHUSA: yIila MEXIY
B IIPOCTPAHCTBE [IEPECEKAIOIIMMHUCS MPSAMBIMH, YIJIa MEXKIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU, IPSIMOHN
10 | TlepreHaukysspHOCTS 3 nepneHv;[HKynﬂpHOﬁ MIJIOCKOCTH, YTJIa MEXKIY
HPSIMOIH 1 TLTOCKOCTH MPSIMOM M TNIOCKOCTBIO, YIJIa MEXKIY IBYMs
MJIOCKOCTSIMU, BEJTMYMHBI IBYTPAHHOTO YTJIa,
MEPIEHIUKYISIPHBIX TUIOCKOCTEN, TOUEK
11| Ieprenmmkynsp u 2 CHUMMETPHYHBIX OTHOCHTEIILHO IIOCKOCTH,
HaKJTOHHAA (GHUryp CAMMETPUYHBIX OTHOCUTEIBHO
12 | Teopema o Tpéx 3 MIJIOCKOCTH, PACCTOSTHUSA OT TOYKH [0
IepIeHINKYIIIPax IIJIOCKOCTH, PACCTOSIHUS OT MPAMOU 110
napajuieIbHOM €l MIIOCKOCTH, pac- CTOSTHUE
Kontponbras pabora Ne 1 MEXTy TIapauIebHBIMI TIIOCKOCTSIMH, OOIIIEro
3 MEePIEHUKYISIPA IBYX CKPEIIMBAIOIIUXCS
13 VYron MEXKY HpﬂMOﬁ u 2 IIPAMBIX, BBIITYKJIOI'O MHOTOI'PAHHOI'O yIJia,
[IOCKOCTBIO F€OMETPUYECKOT0 MECTA TOUEK TPOCTPAHCTBA,
— OMCCEKTOp BYXTPAHHOTO yTJa.
14| Meyrpannbiii Yroit. 2 Onucvieamo MIOHATHSL: MepHeH UKy,
yrox  Mexay  AByMs HAaKJIOHHAs, OCHOBAaHME  IEpIEHIUKYIIpA,
TIOCKOCTAMH OCHOBAaHHME HAKJIOHHOM, MPOEKUMUs HAaKJIOHHOW,
15 | Tlepremmixymap- mbie 3 OpTOTOHAJNIbHASL MPOEKIUs (UTYpPBI, PACCTOSHUE
MEXIY CKPELIUBAIOIINMMUCS MPSIMBIMU,
fIoCKOCTH 3epKaJibHasi CHUMMETpHUsS, JBYIPAaHHBIA yToOJ,
rpaHb JBYTPAaHHOTO yTia, peOpo IBYTpaHHOTO
16 | Inomazms . 1 yIja, JMHEWHBIM Yrojl JABYIPAHHOTO Yrija,
OPTOTOHATLHON MHOTOTPaHHBIM YToJ, BEpIIMHA MHOTOTPAHHOTO
TIpoCKIH yria, pedpo MHOTOTPaHHOIO yria, TpaHb
MHOFOWOHBHHfa MHOTOTPaHHOTO  yIJIa,  JBYIPAaHHBIA  yroi
17 | MHoOrorpasHslii yroi. 1

Tpexrpanusblil yron

MHOTOTPaHHOTO yria.
Dopmynuposamsv 1 00KA3b16aMb NPUHAKU:
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH,
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I'eomerpuyeckoe mMecTo
TOYEK IIPOCTPAHCTBA

KontponbHas padota Ne
4

MEePIEHUKYISIPHOCTH JBYX IJIOCKOCTEH.
Dopmynuposams N 0OKA3b16AMb CBONCTBA!
MEePIEHIUKYISIPHBIX TPSIMBIX, TIPSIMBIX
MEPIEHUKYISIPHBIX TUIOCKOCTH,
MEePHEHIUKYISIPHBIX TIOCKOCTEH.
Dopmynuposams 1 00KA3b18aMb TEOPEMBI: 00
yIJie MEXy MepeceKaroluMUCS MPSIMbIMHU, O
CYILLIECTBOBAHUM U €IMHCTBEHHOCTH MPSAMOU,
MPOXOASIINM Uepe3 JaHHYIO TOUKY U
MEePNEeHANKYISIPHON JaHHOMW MIIOCKOCTH, O
[IapaJuIeIbHOCTH IUIOCKOCTEH,
MEePNEHANKYISIPHBIX TaHHOW MPSMOM, O
MEePIEHIUKYISIPE U HAKIIOHHOM, TPOBEIEHHBIX
W3 OJJTHOM TOYKH, O TPEX NEPIEHANUKYIApax, O
IJIOIIA I OPTOTOHAIBLHON MPOEKIIMHU BBIMYKJIOTO
MHOI'OYTOJIbHUKA, KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTI'O yIia, O CBOMCTBAX IJIOCKUX YIJIOB
TpexrpanHoro yria, 'MT paBHOyJal€HHBIX OT
KOHIOB oTpe3ka, ' MT npunagnexanmx
JBYTPAaHHOMY YIJIy U PaBHOYJAJIEHHBIX OT €r0
IPaHEH.

Pewams 3a1aun Ha 10KA3aTENBCTBO, a TAKKE
BBIYHMCIICHHE: YIJIa MKy NPSIMBIMHU, yTJia
MEXy NMPSAMOU U MIIOCKOCTBIO, yIiia MEXIY
MIJIOCKOCTSIMHU, PACCTOSIHUS OT TOYKH 10 TIPSIMOA,
paccTOsIHUS OT TOYKH JI0 MNIOCKOCTH,
PACCTOSIHUSL MEXKY CKPEIIUBAIOLIUMUCS
MPSIMBIMH, PACCTOSHUSI MKy MapaJIeIbHBIMA
IIJIOCKOCTSIMU, TUIOLIAAN OPTOTOHAIBHOU
MIPOEKINHU BBITYKJIOTO MHOTOYTOJIbHUKA

I'nasa 4
MHororpaHHMKH

14

19

[Tpuzma

20

[Tapamnenenunen

21

[Tupamuga

22

VYceuéHnas nupamuaa

23

Terparap

KontponbHas padota Ne
5

Onucviéamy TIOHATHUS: TEOMETPUIECKOE TEIO,
COCEJIHME IPaHU MHOTOTPAHHUKA, TNIOCKUM YTroJ
MHOTOTpaHHMKA, IBYTPaHHBINA yro
MHOTr'OrpaHHUKa, IJIomaab MOBEPXHOCTHU
MHOTOTpaHHHKA, pa3BepTKU MHOTOTPaHHUKA,
ANaroHaJIbHOC CCUCHUC ITPU3MBI,
MIPOTUBOJIEKAIINE TPaHU Napasiesenurea,
IIPSIMOY NapalIeNIeUIEN, JUarOHAIBHOE
CeueHue MPU3Mbl U TUPAMUJIbI, yCEUCHHASI
mupamMua.

Dopmynuposams ONPECICHUSA:
MHOTI'OrpaHHUKaA, BBIITYKJIOI'O MHOT'OT'paHHHKaA,
MPU3MBI, TPSIMOM MPU3MBI, TPABUIIbHOU
MMPU3MBI, IMapajliCjICnuIicaa, mupaMuibl,
MPaBWJIbHOM NMUpaMUAbl, TPABUILHOTO
TCTpasapa, BbICOTHI ITPU3MBbI, BBICOTBI
MUPaMHJIbI, BHICOTHI YCEUEHHOM MUpaMUbI,
arnogemMbl IPaBUIBHON MUPAMUIBI U
MPaBUILHON YCEUEHHON MTUPAMUIbI,
OPTOLIEHTPUYECKOTO TETPadApa, CPEAHEH JIMHUI
TETpa’Ipa, MEAUaHbI TETPadpa, PABHOIPAHHOTO
TeTpa’apa.

Dopmynuposams TeOpeMy Diliiepa.
Dopmynuposamsv 1 00KA3b16aMb TEOPEMBI: O




TUTOIIAN OOKOBOM MOBEPXHOCTH MPSIMOM
IIPU3MBI, O TUArOHAJISIX NapajuIeIeuena, O
KBaJlpaTe IUaroHalIu MpsiMOyroJIbHOIO
napaiesienues1a, o miouaIm 00KoBoi
MIOBEPXHOCTH IIPABHIIBHOM NMUpaMUbI, O
TIJI0IA I OOKOBOM MOBEPXHOCTH MPABHIIBHON
YCEUEHHOM NMUpaMuIbl, O IPU3HAKE
OPTOLICHTPUYECKOI O TETPAdAPa, O CPEIHUX
JUHUAX TETpadpa, 0 MeAUaHax TeTpalpa,
Menenas s TeTpa’apa.

Pewams 3a1aun Ha 10KA3aTEIBCTBO, a TAKKE
BBIUHCJICHUE: 2JICMEHTOB IIPU3MBI U TUPAMHU/IBL,
TUTOIIAH MTOJTHON ¥ OOKOBOM MOBEPXHOCTH
IIPU3MBI ¥ TUPAMHU/IBI

IloBTOpPEHME U
CHCTEMATH3AIUA Y41eOHOr0
MaTepuaJia

[ToBTOpEHME M
cCucreMarmu3anus
y4eOHOTr0 MaTepuaa 3a
KypC T€OMETpUHI

Hrorosast KOHTpOIbHAS
paborta
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_g Conep:xkanue Kounue- XapakTepucTHKA OCHOBHBIX BU/I0B
o S |yueOHOro MaTepuaia CTBO AesiTeJIbHOCTH YYeHUKA
2 = 4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIl)
s g
= =
1 2 3 4
I'naea 1 13
Koopaunartsl n
BEKTOPbI B
NMPOCTPAHCTBE
1 JexapToBbI 1 Onucwvieams IOHATHS: TPIMOYTOJIbHAS CUCTEMA
KOOPJIMHATHI TOUKH B KOOPJAMHAT B MPOCTPAHCTBE, KOOPAUHATHI TOUKH,
MIPOCTPAHCTBE BEKTOD, COHANPABICHHbIE U MPOTHUBOIIOIOKHO
> Bextopsl 5 > HaIlpaBJIEHHbIE BEKTOPBI, apaJIeIbHBIN MepeHoc Ha
BEKTOP, CyMMa BEKTOPOB, 0a3uc, KOOPAUHATHI
MIPOCTPAHCTBE BeKTOpa
3 | Cnoxenne u 2 B 0azuce, TOMOTETHS ¢ KOO(Q(QHULUUEHTOM PaBHBIM X,
BEIYMTAHKE YTOJI MEX1Y BEKTOPaAMHU.
BEKTOPOB Dopmynuposams ONPENECICHUS: KOJUIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, KOMILJIAHAPHBIX
BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOIOKHBIX
BEKTOPOB,
4 YMHOXEHUE BEKTOpa 2 MPOU3BEJICHUS BEKTOPA U YKCIIA, CKAISIPHOE
Ha YUCIIO. MIPOU3BE/ICHNE ABYX BEKTOPOB, YpaBHEHHE (DUTYPHI.
I'omoteTus Dopmynuposams CBOMCTBA: CyMMBbI BEKTOPOB,
YMHO>XEHHSI BEKTOpa Ha YKUCII0, TOMOTETHH,
5 | Cxansproe 3 CKaJIIPHOTO MPOU3BEICHHS.
IPOU3BE/CHHC Jokazvieams HOPMYIBI: pACCTOSHUS MEXKIY ABYMS
BEKTOPOB TOYKaMH (C 3aJaHHBIMU KOOPIHHATAMH ), KOOPINHAT
6 | VpaHenue 5 CepeIuHbl OTPE3Ka, KOOPJAUHAT TOUKH, ACIsIeH
ITOCKOCTH OTPE30K B JAHHOM OTHOILIEHUH, KOOPJAUHAT CYMMBI U
Pa3HOCTU BEKTOPOB, CKAIIPHOTO MTPOU3BECHUS JIBYX
KouTtponpHas 1 BEKTOPOB, JJIs BEIYUCIICHHS KOCUHYCA YIJla MEXTY
pa60Ta No 1 JABYMs1 HCHYJICBBIMHA BEKTOpaMHM, paCCTOSTHUS OT
TOYKH 10 TJIOCKOCTH.
Dopmynuposams 1 JOKA3bIBATh TEOPEMBIL: O
KOOpJMHAaTax BeKTopa (Mpu 3aJaHHBIX KOOPAWHATAX
€ro HayaJia ¥ KOHIIa), O KOJJTMHEAPHBIX BEKTOpax, O
KOMIUTAaHAPHBIX BEKTOPAX, O Pa3JI0KEHUU BEKTOPA IO
TPEM HEKOMILIAHAPHBIM BEKTOPaM, O CKaJIIPHOM
MIPOM3BEACHNH ABYX MEPIEHANKYISIPHBIX BEKTOPOB,
00 ypaBHEHUU TIOCKOCTH, O BEKTOPE
MEPIEeHIUKYIIPHOM JaHHOM MIOCKOCTH.
Ilpumensmo U3ydeHHbIE ONPEICTCHUS, TEOPEMBI 1
(hOpPMYJITBI K PEIICHUIO 3371a9
I'nasa 2 24

Tesa BpameHus




7 | Hunusap 3 Onucvleams MOHIATHS: TTUIHHAP, OOKOBAs
MOBEPXHOCTh LWJIMH]IPA, 00pa3yromias UIUHAPA,
8 | KomOunanun 3 HOBOPOT (DUTYpBI BOKPYT IPSMOI HA JAHHBIA YToOJ,
OUINHAPA U TIPU3MBbI TEJIO BpALEHUs1, OCEBOE CEUEHUE LIUIINHIPA,
pa3BepTKa IMWINHAPA, KacaTeIbHasl IIIOCKOCTh K
9 [ Komyo 3 WIAHIPY, OOKOBasi TOBEPXHOCTh KOHYCA, ocepoe
CeueHHe KOHYCa, pa3BepTKa KOHYCa, YCEUCHHBIH
10 | YceuHHBIHA KOHYC ) KOHYC, YCCUCHHAsl TUPaMU/Ia, ONTMCAHHAs BOKPYT
YCEUEHHOTO KOHYCa, YCeUeHHas MMpaMu/a,
11 | KomGunauuu konyca D) BIIMCaHHAs B yCEYCHHBIN KOHYC, PUTYpa KacaeTcs
W ITHpPaMH/IBI cdepsl, chep, KacarolMXCsl BHEIIHUM 00pa3oM M
BHYTPEHHUM 00pa3zoM.
Dopmynuposame ONPENCICHUS: TIPU3MBI,
KontposnbHast pabota 1 BIIMCAHHOW B LIMJIMH/P, IPU3MbI, OIMCAHHOM OKOJIO
Ne 2 LWJIMH/PA, TMPAMHIBI, BIIMCAHHON B KOHYC,
MUPAMHU/JIBI, OTICAHHON OKOJIO KOHYca, CEephl U
12| Cdepa n map. 1 I1apa, a TAKXKe UX NEMEHTOB, KacaTeIbHOI
YpasHenue chepsl TJIOCKOCTH K cdepe, MHOTOTPAHHUKA, BIIMCAHHOTO B
cdepy, MHOTOTpaHHUKA, OMIMCAHHOTO OKOJIO Chepsl,
[WINHAPA, BIIMCAHHOTO B chepy, KOHYyca, BIHUCAHHOTO
B cepy, YCEUEHHOTO KOHYCa, BIMCAHHOTO B cdepy,
IWINHAPA, OTIMCAHHOTO OKOJIO Cephl, KOHYyCa,
13 | BzaumHoe 2 OTHMCAaHHOTO OKOJIO Cephl, YCEUEHHOTO KOHYCA,
pacmooKeHue OIMHMCAHHOTO OKOJIO C(epBhl.
chepsl 1 IITOCKOCTH Jloxazvieams popMyIIbL: TIOMAIN OOKOBOM
MOBEPXHOCTH IMJIUHJIPA, TUTOIIAINA TTOTHOMN
14| MHororpaHHuKH, 2 MOBEPXHOCTH LUIMH/IPA, TIOAIH OOKOBOM
BITMCAHHBIC B Chepy HOBEPXHOCTH KOHYCA, IJIOIA1 OOKOBOM
15 | Muororpammixi, > goserHocm ycequH.oro KoHyca. Qopmynuposams 1
OIHCAHHLIE OKOO 0Ka3b186ams TEOPEMBI: 00 ypaBHeHHchq)epH
JaHHOTO paanyca C IEHTPOM B JaHHOM TOYKE, O
ceper KacaTelbHOU TUIOCKOCTH K cpepe U CIeACTBHE, O
16 | Tena Bpamenus, 1 NpsIMOM, KacaTeNnbHOM K cdepe, 0 CyIeCTBOBAHUN
BIIMCAHHBIE B Cpepy cdepbl, OMUCAaHHOW OKOJIO IIUIUHAPA, O
CYIIECTBOBAaHHUHU C(EphI, OITMCAHHOHN OKOJIO KOHYCa, O
17 | Tena BpaieHus, 1 CYLIECTBOBAaHUHU C(ephl, OMMCAHHON OKOJIO
OIHCaHHBIE OKOJIO YCEUEeHHOTO KOHYCa, O MIIUHIPE, OMMMCAHHOM OKOJIO
cdepbl cdepsbl, 0 CyIIECTBOBAaHUM Cc(hephl, BIUCAHHOW B
KOHYC, 00 yCEeUeHHOM KOHYCE, OIIMCAHHOM OKOJIO
KontpossHas pabora 1 cdepsl. IIpumensmos U3yICHHBIE ONIPEICICHHS,
Ne 3 TeopeMbl U (HOPMYJIBI K PELICHUIO 3a1a4
I'nasa 3 14
O0néMbI Tea. Ilmomannb
chepnbl
18 | OOBem Tena. 3 Onucvieamsb TIOHATUSA: IIAPOBOM CIIOH, IIAPOBOI
DopmyJIbl A1t CEKTOp.

BBIUHUCIIEHUA 00BbEMA
TIPHU3MBI

Dopmynuposams onpeneseHus: 00beM Tena,
UTOIIATU TIOBEPXHOCTH IIIapa.
Joka3zvieams HopMyIbl: 00beMa MPU3MBI, 00beMa
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DopmyJIbl A1t
BBIYHCIICHUS
00BEMOB TTUPAMU/TBI
U yCEUYEHHOU

MU PAMHU/IbI

KontponbHas padora
No 4

20 | OOBEMmBI TEn
BpaLCHUS
21 | Ilnomans chepsl

MUpaMUIbI, 00beMa YCeUEeHHON MUpaMuIbl, 00beMa
KOHYyca, 00beMa YCEYeHHOTO KOHYyca, 00beMa
UJTUHIpa, 00beMa mapa, o0bEMa Tena BpalieHus,
o0BeEMa MAapOBOTO CEKTOPA, CIIOSI U CETMEHTA,
mIomaau chepsl, IIomaau chepudecKon 4acTu
MOBEPXHOCTH IIAPOBOTO CEIrMEHTA.

Ipumensims N3ydeHHBIE OMPEICIICHIS, TEOPEMBI U
(GOpMyITBI K pElICHHIO 33134

KonrponsHas pabora
Ne'5




